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Table 1 Study patients’ demographics
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B 44 42.8 44 60 0. 880
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FE COPD FEAS it (1% 2 35 t 25 3 i, 3 AT R 5 s b il
T PE B AR A 5% 5 SMADT 7 COPD #Y % % HL i b
C B AR S G 51 43 B, 3R 8 I 3 AR, O
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Table 2 Comparison of Topl0-upregulated microRNAs in the lungs of COPD subjects and smokers without CcopPDM!

miRNA Fold difference(COPD/normal smokers) p Value pFDR value
hsa-miR-223 2.93 6. 63E-04 1. 37E-03
hsa-miR-1274a 2.73 3. 19E-10 4. 44E-09
hsa-miR-144 2. 38 2. 83E-03 4. 26E-03
hsa-miR-374a 2.25 1. 72E-04 4. 74E-04
hsa-miR-664 2.21 2. 00E-08 2. 02E-07
hsa-miR-148a 2.15 2. 34E-07 1. 68E-06
hsa-miR-766 2.06 1. 05E-05 4. 76 E-05
hsa-miR-486-5p 2. 05 3. 26E-04 8. 21E-04
hsa-miR-10a 2.05 7. 47E-04 1. 46E-03
hsa-miR-451 2. 00 5.39E-02 4.59E-02
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# 3 COPD Zik#HFHit Topl0 T8 # microRNAs 57 COPD iy W% 1A & Lk &
Table 3 Comparison of top 10 down-regulated microRNAs in the lungs of COPD subjects and smokers without COPD!

miRNA Fold difference(COPD/normal smokers) p Value pFDR value
hsa-miR-923 —5.06 5. 88E-06 2. 91E-05
hsa-miR-937 —2.36 1. 89E-06 1. 08E-05
hsa-miR-422a —2.12 1. 45E-06 8. 7T4E-06
hsa-miR-576-3p —2.06 1. 57E-06 9. 22E-06
hsa-miR-513a-5p —2.06 3. 57E-04 8. 54E-04
hsa-miR-25 " —2.01 2. 10E-07 1. 56 E-06
hsa-miR-99b " —1.81 1. 23E-05 5. 25E-05
hsa-miR-125b-1" —1.75 1. 38E-05 5. 70E-05
hsa-miR-24 —1.75 1. 59E-04 4. 49E-04
hsa-miR-187 " —1.64 3. 14E-04 8. 04E-04

*4 5F corpHRIEEEL,EH COPD =X E AT A LA P ET 10 #1 7 mRNAM

Table 4 Top 10 upregulated mRNAs in lung tissue of subjects with COPD compared to smokers without coprpt!

Fold difference

Gene 1D Gene title Gene symbol  (COPD/normal p Value pFDR value Function
Smokers)
9507 ADAM  metallopeptidase  with  ADAMTTS4 8.91 2. 16E-04 4. 02E-04 Proteolytic activity

thrombospondin type 1 motif,4

7011 Telomerase-associated Protein 1 TEP1 7.24 4. 88E-13 5.06E-11 Alternative splicing, nu-

cleo-cytoplasmic transport

10949 Heterogeneous nuclear ribonucleo- HNRNPAO 6. 86 8. 02E-22 5.24E-18 mRNA processing trans-
protein AO port and metabolism

2304 Forkhead box E1 ( thyroid tran- FOXE1L 6. 30 4. 02E-05 1. 01E-04 Transcription factor, thy-
scription factor 2) roid gland organogenesis

4001 Lamin Bl LMNBI1 6.05 8. 44E-12 4.52E-10 Nuclear stability chroma-

tin structye

117245 HRAS-like suppressor family, HRASLS5 5.26 1. 59E-17 1. 44E-14 Transferase, catalytic ac-
member 5 tivity
3596 Interleukin 6(interferon,beta 2) 1.6 5.18 1. 50E-03 2. 01E-03 Inflammation, B cell Dif-

ferentiation

6280 S100 calcium binding Protein A9 S100A9 5.14 8. 17E-07 4. 14E-06 Cell cycle peogression, dif-
ferentiation, immune sys-
tem

6696 Secreted phosphoprotein 1(osteopon- SPP1 5.10 6. 58E-05 1. 51E-04 Metabolic process, cellular

tin, bone Sialoprotein I,early T lym- organization, binding
phocyte activation 1)
27097 TAF5-like  RNA  polymerase I, TAF5L 4. 95 2.05E-12 1. 51E-10 Histone acetylase

p300/CBP-associated factor(PCAF)-

associated factor, 65 kDa
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Table 5 Top 10 down-regulated mRNAs in lung tissue of subjects with COPD compared to smokers without CcopPDM!

Fold difference

Gene ID Gene title Gene symbol  (COPD/normal p Value pFDR value Function
smokers)
22870 SAPS domain family, member 1 SAPSI —4.46 3. 15E-03 3. 69E-03 Protein phosphatase
6435 Surfactant, pulmonary-associated SFTPA1B —4.23 2. 90E-08 2. T6E-07 Binds surfactant phospho-
protein A1B lipids
5507 Protein phosphatase 1, regulatory PPP1R3C —4. 17 3. 99E-05 1. 01E-04 Glycogen-targeting  sub-
(inhibitor) subunit 3C unit,increases glycogen
2662 Growth differentiation factor 10 GDF10 —4. 14 3. 07E-05 8. 04E-05 TGF signalling
5350 Phospholamban PLN —3.93 1. 78E-06 7. 72E-06 Calcium regulation
25928 Sclerostin domain containing 1 SOSTDC1 —3.87 2. 68E-04 4. T9E-04 Inhibits TGF signaling and
enhances Wnt signalling
9353 Slit homologue 2 (Drosophila) SLIT2 —3.48 4. 32E-08 3. 81E-07 Cell migration and axonal navi-
gation
4094 v-maf musculoaponeurotic fibrosar- MAF —3.46 1. 41E-06 6. 35E-06 Transcriptional  activator
coma oncogene homoloque(avian) Or repressor, oncogene or
tumor suppressor depen-
ding on context
123624 ATP /GTP binding protein-like 1 AGBL1 —3.37 7.95E-06 2. 66E-05 Tubulin processing
4629 Myosin, heavy chain 11,smooth muscle MYHI11 —3.31 2. 09E-06 8. 78E-06 Contractile protein
Wit miRNA 1 mRNA RIKFEE LT, 428 5 miRNA Al mRNA £kl & H 00 o5 m 1

WA latent TGF-8 1 Wnt i@ ¥ 7 COPD H1 1y
YEA . I TargetScan.miRanda 1 PicTar iX =4~
O T B B2 TS B miRNA A AR R A5, 2L
7R 22 5 #3819 miRNA (DEmiRNA) fl 2% 57 % ik

5 COPD &ML AT G AH 3G 1) £E W) 27 38 I , (0 45 7%
AR 7 BCTGE-R) . Wnt FlZh % B 1% . 555
M, 5 T AT BH ZE Y W A 5 A EE miR-223 Fl miR-
1274a £ COPD Z ik & % 3| i % 5% W , COPD #

B K (DEGs) Z [8l i AH BAE HT . 38 2 )5 91 5 4b T g
FIESE AT, T miRNA 5 80 5L P 2 6] i v
TR, WP 4 R £ W, TGF-3 Al Wnt i # 7
COPD 1y % 9 HL 1 7 8 5 & # 76 - L i,
Wt {55 70 & & F AL AR oF e vl %5 8 AR
FH ) TE B 2T 4k b, Wit 5 5 5 TGF-B 55
g Z M AEAE 22 XAE . 78 COPD o, TGF-B, fig
BEG WNT/B-catenin {55 . 34 i i 1L £F 2 40 g o
ECM iy 7= A, I 42 #F WL B 2F 4t 20 Jf 43 k. 0k 51,
WNT/B-catenin {5 5 8 I 19 ¥ 1% 5 COPD iy 5
H ECM 847 ¢,

CL 1 miR-15b BE W% 8 10 3 <A b R 40 i v
SMAD7, ¥t i TGF-B 15516 S, W5 & B 7
COPD 2 # 57t COPD Wy WM& M L4, 5 70
A~ miRNA F1 2667 4~ mRNA F I H 22 5 K3k

A miR-15b 1Y 3R 35 F+ & . B B ot s sy BR T il <
fip R ZF e AL P AS X I8, 78 COPD 5 GOLD 26 51+,
miR-15b (2% 5 R A W15 5 T ML, SMAD7 # K
IEA miR-15b A94R8 COPD ) 238 I R 40 g
H R IR,

T AT 0T I 4% (il i 1R R A AR I 4%
CHI 28 BAH BLAE T W 28 0 SO AT B8040 42 4 #F 5%
Bt 1 COPD Ry M 2%, i &l 3 it s, X 86 % 3t
AR T % COPD 1 miRNA #l mRNA A B/
FH B B A 10 HL R oK R A 7 SR I B T K 4R T R AE
5> R R,

AFF 58 FE 4% P BH 2 % fiti 952 55 (COPD) XDE%%@J

— RGN IER R IR A AR Ak, 3 S AR R T B {5

WY R, HARk U, R 1 (THBSL)
4 % BB(INHBB) . Rho H 5 #2 i - 25 1k 4 1 34 1§
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PR 2 18] B D90 285, 1 FR A XU, e AR 3R T R TR Y
KB, MBI 5T ik — A 3 BB O 8 1 5 COPD
TE R RUAR” 56 2R BB K BB R A HE % COPD iy &

5 BUHLH L 18 5 B O RT BEVA YT H L i 4% 43
B AR50 5 COPD 5 3 AR B i 4 95 1) AH 56 19 Ho At e
I - T A COPD [ 25 4 8 PR (1L BF 2 i L £A

F6 TAMEELS COPD XK E LEKER

Table 6 Nineteen common diseases frequently associated with COPD

PR R PRI CUIs(CUD A
15 1 BEL 2 P il

W % T 5% S RE R 16 11

8 A1 BEL 2 P il g 14 181

Jiti e 33 11

058P BEL 2 11 I 5 A O 95

B IR il bR 332 757
TR 2R A 1E 4 47

HE e 47 313

WUP B % 9 0 ULP TE 1 8 65
EEIiE N 37 128

R STER T it 23 ok i 22 57
it e 81 1369

e I I 1 19 27

i 0 761 9 L 356 5 gl 5 13
2140 it 14 2 fiE 11 16

I | NERPR 0 B B 5 21 74
0 71 73 410

M O IE 95 151 618

St 57 189

PR NVAR LS IEN RN 5 BT 8 19
AT R FAT R AL AR AE 105 160

i 3f Pathway Commons ¥ B, B 98 ik 4
T 5 COPD #5C i 5 R A4 . JF e b e vr 7 — 4
diseasome M2% . 7E 1% W 2% v, G S 7 Fifr 95 g 4k =2
HE DA B 1 3 A0 A B X O Y A 1 S L A
AR R L L U R 3T e O R AH I Y
BUE A B 1 i By XA, i, fE TR AR A
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Fig. 5 Genes shared by two different diseases
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Abstract: Chronic obstructive pulmonary disease(COPD)is a widespread and profoundly impactful respira-
tory illness,posing a significant threat to public health. Unraveling its complex pathogenesis and the intri-
cate regulatory networks it entails is essential. This comprehensive article sets forth to meticulously deline-
ate the regulatory network of COPD,engaging in a thorough and rigorous examination of its multifaceted
ties to various biological pathways. Anchored in a rich tapestry of clinical data and bolstered by a broad
synthesis of leading-edge scientific literature, the study employs cutting-edge data mining techniques and
sophisticated network regulatory models to construct a protein-protein interaction (PPI) network. In this
process,fully utilizing the data information covered by smoking exposure,accurately identifying the associ-
ated RNA and miRNA,and laying a solid foundation for subsequent research. By integrating state-of-the-
art network regulation and tracking technologies, the researchers have meticulously crafted a COPD regula-
tory network with latent TGF-8, Wnt, typel CACVR1), ADRB2, SMAD7, and ROCKI1 as its linchpin
nodes. Subsequently, high-precision gene expression data analysis was used to evaluate the sensitivity of
these six genes closely related to COPD, and their sensitivity was ranked from high to low according to
strict criteria. The results showed that late TGF-$ had the highest sensitivity and was confirmed as a sensi-
tive gene. In summation,by establishing scientifically sound gene expression thresholds and crafting inter-
vention strategies that align with these benchmarks,the study achieves a formidable early warning analysis
for COPD. This analysis is pivotal for the disease’s early diagnosis,a critical juncture in enhancing patient
prognoses. Furthermore,it lays a formidable scientific foundation for the development of precision treat-
ments,which could herald a new era in the clinical management of COPD. It is anticipated that these in-
sights will not only deepen our comprehension of COPD but also drive forward clinical practices, potentially
elevating the standard of care for those afflicted with this debilitating disease to unprecedented heights.
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