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[ Abstract] In order to investigate the role of theumatoid arthritis (RA ) -related pathways in lung squamous cell carcinoma ( LSCC).
By obtaining gene expression data for RA and LSCC from the GEO and TCGA database, differentially expressed genes were screened
using GEO2R tool and Rstudio software. GO/KEGG functional enrichment analysis identified key genes in the RA signaling pathway.
Combining SNP data from the IEUopenGWAS database, Mendelian randomization analysis was used to assess the causal relationship
between the RA signaling pathway and LSCC. The constructed gene-drug and ceRNA networks, along with immune cell infiltration
analysis, revealed 188 co-expressed differential genes, mainly enriched in the RA signaling pathway. Mendelian randomization analysis
showed that increased activity of the RA signaling pathway is associated with a reduced risk of LSCC. This study provides new insights
into the pathogenesis and potential research directions for the treatment of LSCC.
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KRBT R (rheumatoid arthritis, RA) J&—Fh
PEPE HERMER B et , AR AE R G RAE,
FEU K P R ARG SRR A
TEEE L IR 40 M9 (lung squamous cell carci-
noma, LSCC) 2 3F /> 41 A fifi % ( non-small cell lung
cancer, NSCLC) (B L2 RY | 24 5 bRl A&
I B 25% |, AELUR T It L B A M, Fldi 44 55 T4
MEAEBRIRIE SRR, A WE A TE AR 5
SRR E S =Bl =x Rl R 2 TR NRV ST S s i . S
22 3t Bt R P T R IR v 2 AL i RS
7R T RA 5SS RIERE XU 2 [ T IR %, 32
/N RA B RIE ) R R T REm A BT, Al
;J_ilgﬁ*ﬂ_,ﬂ_’,( Mendelian randomization, MR) J&—FJET
BB AT I PR R 12, A% O ML i 2ok
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2R AL K TR 255 B8 T (https :// www. nebi.
nlm. nih. gov/geo/) 2K B 2E KU & OC 5 K 44 4
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Y5 5 BIIE# A B Rstudio #0449 “ TCGAbioli-
nnks” 43T 2 TR B R 41 KT (https ./ portal. gde.
cancer. gov/ ) [l (1Y) 547 (IFEA (1) 5 PRl Fak g A5 a0
DA R A 8, FerP B35 T 496 {31l iliieies 21 21 3 R 3
REES 51 Bl SR SR R SRR B
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R TR 3R 36 55 0 12 B 5 I ol 43 A T L
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LFEATXE G LA 18 22 S BE R i s e PR 3R 8 4
T 52 i LG, 18 33 Rstudio # 4+ “ DEseq2” F11
“limma” 6B R RN RAR AT T hREIL S H—1k
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Fig. 1 LUSC differential gene volcano map
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Fig.2 RA differential gene volcano map
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(kyoto encyclopedia of gene and genomes, KEGG) H]
T B E AT, LUK BRI SR8 25 S5 SL R r it
LR B Sl i, X 28 A il 1] Rstudio %X
HH 5 ClusterProfiler” “ enrichplot” “ org. Hs. eg. db”
BRSE L, EHEAT GO/KEGG T RE & &£ 4 Hirinf, P
FH#E IS P =0. 05 fENEIE . fe), AT Rstudio #K
P B« ggplot2” “ circlize” “ RColorBrewer” “ dplyr” Fl1
“ComplexHeatmap” 4 3K {44 A 25 ] 1 AH N 19 T g &
LSRN 3 PR,
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Fig. 3 Functional enrichment analysis of differential genes

WAL BE K B F IEUopenGWAS ( https ; //gwas. mr-
cieu. ac. uk/ ) BCHE 2 H (4 ik ST RN R 10 9 A 4K
Wi BAEEALS 80 799 AMFEA, Hidt 19 234 M FE
ARFERIRIENT R B H 61 565 AFEA R J4L,
TEZBRE I 9 739 304 ML TR 25k
( single nucleotide polymorphism,SNPs) , i A o¢
Bk A T TEUopenGWAS B4 e i 7 i A
AR . IZER R 62 467 MAEA P (U fh
7 704 {3l £ 54 763 BT HRLLRUE . 1E %Ak
Pt Ib4 5% 10 341 529 A4~ SNPs, RGBT A5
I SNP e A PR BCE P IE 5 x 1070
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mental variables,1Vs) , £ HE i % 9 A - i A1 BR 25
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5 S IR Z T R DR G ZR AN 4 i
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25 R AH B % 2 (drug gene interaction
database, DGIdb) J&—™ H T 245 ¥ 5 [ AH B /R HAS

BB, e AL T T2 W) 5 Ak N 2Z [ AR BAE
FBITEANE . MR KEGG 38 i 5 SR 45 0L, v 4828
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Fig. 5 Gene-drug regulatory network diagram
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1.8 IRIEHHT

R O 28 11 SSRGS R AR 53 L A
TE TCGA B4 12 Bl v (1 32 R 6k, I TCGA
H i 8 g KB 3 kg i 8 8 2E R LE R LR AT T KRG
FIH Rstudio FAFZ: il HHARZE IR, BARUNE 8 FiR

aaaaaaaaa

NP NN SN S AR AN TR L
ST T FTITEFFT L
T &

TR P<0.001, " " R P <0.01, """ IR P <0.05
K8 HriiFgH 22 40
Fig. 8 Validation group difference analysis
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Wi GEO $od b i T B GEO2R X2 X 54
R B BUE (GSE1919) #EAT ik, LA P < 0. 05,
log, FC > 1 N e brif , 47 25 53 3L R A i 2, — 3
FRAFIERIRIETT R A 389 25 HEH LA TR) A s
FRE, %) TCGA U P22 v fili i 96 2 38 B0 Mg 1 0 A 7 0
PEAFE] T 7 200 A2 A, Bl R R
FEPR R BT 2 RURE S T AR R B Al S gk 3k R
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2.2 EEEESWER

X 188 A2 JRUIE 1T 4 A gl g T3 0k 22 S 3
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R R IR, Rk R REE A SR - F
LR AR T 26 R B O 11 40 3 Ak A T 1
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A G LR T, B AR BT 49 A5 il des AHOC 1Y
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