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[ Abstract ] Background and objective Non-small cell lung cancer (NSCLC) is the leading cause of cancer-related
deaths worldwide. Lung squamous cell carcinoma (LUSC) is an important pathological subtype of NSCLC. The complex
immune escape mechanism limits the effectiveness of immunotherapy. Ficolin-3 (FCN3) is a crucial immunomodulatory mol-
ecule that regulates immune escape by remodeling the tumor microenvironment. However, the role of FCN3 in LUSC remains
unclear. This study employed bioinformatics methods to analyze LUSC samples from The Cancer Genome Atlas (TCGA)
database. The aim of this study was to explore the potential biological functions and prognostic significance of FCN3 in LUSC.
Methods A pan-cancer analysis characterized the expression patterns and prognostic value of FCN3 across various cancer
types. Simultaneously, the expression patterns of FCN3 in LUSC samples from the TCGA database and its relationship with
prognosis were analyzed. The Nomogram model and somatic mutation analysis, differential expression analysis, correlation
analysis, as well as Gene Ontology (GO), Kyoto Encyclopedia of Genes and Genomes (KEGG), and Gene Set Enrichment
Analysis (GSEA) were constructed to explore the potential mechanisms of FCN3. Additionally, immune infiltration analysis,
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immune escape score (TIDE), and correlation analysis of immune-related molecules were used to reveal the regulatory role of
high FCN3 levels on immunity in LUSC. Furthermore, the correlation between FCN3 expression characteristics and drug sen-
sitivity was evaluated. Finally, in vitro experiments verified the expression characteristics of FCN3 in LUSC. Results The ex-
pression level of FCN3 in LUSC tissues was significantly lower than that in normal tissues. Patients with high FCN3 expression
in LUSC had a poorer prognosis compared to those with low expression. Different expression levels of FCN3 were associated
with the abundance of immune cell infiltration and immune cell dysfunction. It was also linked to the expression of immune
checkpoints, immune stimulatory molecules, major histocompatibility complex (MHC) class molecules, and chemotherapy
drug sensitivity. Conclusion High expression of FCN3 in LUSC is associated with poor prognosis and is linked to immune

cell infiltration, immune-related pathways, and immune-related molecules. FCN3 may be a potential prognostic marker and a
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new target for immunotherapy in LUSC.
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B 1 FCN3HIZREESD#T. Al FCN3ERRLE MERRZRRIE, FCN3ZELUSCHIRRIE; B: FCN3ERRE MBI 2&iREE R, C: FHRE T RRFCN3
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Fig 1 Pan-cancer analysis of FCN3. A: Differential expression of FCN3 in different types of tumors, and FCN3 exhibited low expression in LUSC; B:
Immune infiltration status of FCN3 in different tumors; C: Forest plot visualizes the impact of FCN3 expression on OS; D: Forest plot visualizes the
impact of FCN3 expression on DSS. LUSC: lung squamous cell carcinoma; OS: overall survival; DSS: disease specific survival; ACC: adrenocortical
carcinoma; BLCA: bladder urothelial carcinoma; BRCA: breast invasive carcinoma; CESC: cervical squamous cell carcinoma and endocervical
adenocarcinoma; CHOL: cholangiocarcinoma; COAD: colon adenocarcinoma; DLBC: lymphoid neoplasm diffuse large B-cell lymphoma; ESCA:
esophageal carcinoma; GBM: glioblastoma multiforme; HNSC: head and neck squamous cell carcinoma; KICH: kidney chromophobe; KIRC: kidney
renal clear cell carcinoma; KIRP: kidney renal papillary cell carcinoma; LAML: acute myeloid leukemia-like; LGG: brain lower grade glioma; LIHC:
liver hepatocellular carcinoma; LUAD: lung adenocarcinoma; MESO: mesothelioma; OV: ovarian serous cystadenocarcinoma; PAAD: pancreatic
adenocarcinoma; PCPG: pheochromocytoma and paraganglioma; PRAD: prostate adenocarcinoma; READ: rectum adenocarcinoma; SARC:
sarcoma; SKCM: skin cutaneous melanoma; STAD: stomach adenocarcinoma; TGCT: testicular germ cell tumors; THCA: thyroid carcinoma; THYM:
thymoma; UCEC: uterine corpus endometrial carcinoma; UCS: uterine carcinosarcoma; UVM: uveal melanoma. *P<0.05, **P<0.01, ***P<0.001.
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Tab 1 Clinicopathological features of LUSC patients with high and low FCN3 expression

R R A AE S, RS 45 R R, HFCN3
RN B M, FCN3E Rk B EMW

Characteristics Low expression High expression Pvalue OS] 8 2% (E2B) o LHEWH M Kaplan-
(n=192) (n=201) MeierZ5 AN B W LR B3 (F2C) .
Pathologic T stage 0027 AR 43 301 19 7 2L 225 S 349 T UL ) 8 ik
" e A1OS L (F2D-2F) , HFCN3H AR,
13874 37 (19.3%) 33 (16.4% ToH A IV LUSCHR L. 3.
Pathologic N stage 0.165 SﬂzéEﬁﬁﬂ’ﬂNomogramTﬁﬂ%‘ﬁ? (FE3A),
NO 114 (59.4%) 136 (67.7%) G IR Y — B P8 %K (C-index) @ 0.621
N1 60 (31.3%) 46 (22.9%) (0.600-0.642) , Z ik TAEFFIE (receiver
N2 & N3 18 (9.3%) 19 (9.4%) operating characteristic, ROC) [th?;%ﬁj\fﬁl NEN
Pathologic M stage 0.239 SHEMZ T IR (area under the curve, AUC)
Mo 191(99.5%) 196 (97.5%) {H50.636. 0.677. 0.680 ([KI3B) . Tl Jri A i
o 105 >(2:5%) — HIZE2E 51, 3. SAEOSHEIF 4 53 5 %
Female e R ezl , BRI — etk R 4F (EI3C) o X
Male 159 (82.8%) 133 (66.2%) BELERRW], FONSAELUSCH R Rk 5
Age (yr) 0.955 ZWITUE G, HAEEA ST LUSCE A1
<65 76 (39.6%) 79 (39.3%) 1. 3. SAEAEAER, HAWEREE.
>65 116 (60.4%) 122 (60.7%) 2.4 FCN331k 5 LUSCHE:H 582 Ae 2y 5618
amehiingliis s 0.220 AT XFTFCN3ERF IR AL TMB /B 45 2%
No > (2.6%) 10(5.0%) 7R, FCN3F #6354 TMB i3 (K T
Yes 1870745 1o1E5:0%) PR (FI4A) , ELi%s e LA e
e s reas o (P<0.001) . AT BB 1L
High 72 (37.5%) 124 (61.7%) WAL TPS3, CSMD3, TTN, MUCI6, RYR2
D274 0.049 45 Hirb, TPS3RATH i, HAE e %4
Low 105 (54.7%) 90 (44.8%) rh SRR AR AR, R i A A
High 87 (45.3%) 111 (55.2%) FTMB (98.71%) (K4B) . =R IA A%

Data acquisition: Download and sort out RNAseq data of STAR process of TCGA-
LUSC project from TCGA database and extract TPM format. Data filtering strategy:
remove normal+remove no clinical information. Missing data were handled by
excluding samples with missing values for any variable. Data processing method:

AR R AR 3 R B AT 4 S A AR AR
SRR (97.38%) , {H AL A5 i fif
B, w8 RSB A R s HH A

log2(value+1). TCGA: The Cancer Genome Atlas.

2.3 FAEMIEATFCN3AELUSCH Y 15 /K- J %t #2510
JE5ENE FELUSCH LU ECN3 A KT i LT IEH
HA (F2A) , FETTCGARHELUSCHEAIT A FCN3FR
IRV B 5 5B TR A G, AFCNS IR A 7 4tk
#H Kaplan-Meier EAFMZk o IR IR I & k- bk T 285 -
% (tumor-node-metastasis, TNM ) 7 &40, Xt F k47
T, FEXARIRIT, NAHBI LA K £85I 00 J 5 T 4R o1
W2l T Kaplan-Meier A A7 M4k, 1L Ah, ISRV R
FTRETE 9 s 1 AN T8I vh 93 U o XA 0, JRATTRR 035 ST
TR A, 53 5IERFFCN3R K AKFAE X P

TR, X 5 TMBRYEE KRR — 2 (K

4C) o VI LZER R, FON3m IR A
TR . PIZH B 548 FE PR — 2, (A TMBIY N R T gse
Wi S P A R M RN A FR B
2.5 FCN3E{IkFIA 4 25 FIL P K HAELUSCHN T BE 515
Sl T i E FCN3ZELUSCHIY S 2k P sh Ak 41
B, R H S SRR I AEY) o BRI (55 38 1,
FAEFCN3TELUSCH A RERY DI RE . FRATTH 5638 12 Rggpolt2
ALATRIRAE R L B 3R] (IS A-SB) , Pl i B ) 22 5
OIHT, FE AR IR AT, e 12742 R
FiAHEM (Jlog2Fold Change|>2, FDRHFIE G HIP{E<0.05) .
fEHigh_expressionFEAS 1, 27K [, oM R,
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Fig 2 Prognostic and ROC curve analysis of FCN3 in LUSC and the correlation between FCN3 expression and different clinical characteristics of
LUSC. A: Expression of FCN3 in LUSC; B: Kaplan-Meier plot of LUSC patients based on FCN3 expression level; C: Differences in FCN3 expression
in different genders; D-F: FCN3 is related to T (tumor), N (node) and M (metastasis) in different TNM stages of tumors. ROC: receiver operating
characteristic; TNM: tumor-node-metastasis. ***P<0.05.
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Fig 3 Construction of 1-yr, 3-yr and 5-yr survival prognosis Nomogram model for patients with LUSC. A: Nomogram model construction; B: ROC
curve for the Nomogram used for predicting 1-yr, 3-yr and 5-yr OS in LUSC; C: Calibration curve for the Nomogram used for predicting 1-yr, 3-yr,

and 5-yr OS in LUSC.
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Fig 5 Identification of key genes associated with FCN3 in LUSC and GO/KEGG enrichment analysis, as well as GSEA analysis. A: Volcano plot shows

DEGs related to FCN3 expression levels in LUSC analyzed by the TCGA database; B: Heatmap visualizes the differentially expressed genes related

to FCN3 expression; C: GO and KEGG pathway enrichment analysis; D: GSEA enrichment analysis of DEGs genes, these genes are significantly

enriched in multiple biological pathways. GO: Gene Ontology; KEGG: Kyoto Encyclopedia of Genes and Genomes; GSEA: Gene Set Enrichment

Analysis; DEGs: differentially expressed genes.
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Fig 6 Identification of highly correlated genes of FCN3 and pathway enrichment. A: Heatmap visualizes the molecules significantly correlated
with FCN3 gene expression; B: Construction of protein interaction network of FCN3 using the STRING database; C: GSEA enrichment analysis of
highly correlated genes of FCN3 (NSE is positive); D: GSEA enrichment analysis of highly correlated genes of FCN3 (NSE is negative).
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Fig 7 Correlation between the expression of FCN3 and immune infil

tration as well as immune treatment response. A: Evaluation of immune

infiltration in LUSC samples using the ESTIMATE algorithm; B: Relationship between TIDE immune score and FCN3 expression; C, D: Visualization

of 24 immune cell marker genes using ssGSEA, showing the immune
immune dysfunction and exclusion. **P<0.01, ***P<0.001.
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Fig 8 Correlation between FCN3 expression in LUSC and immune checkpoint molecules. A: Differences in the expression of immune checkpoint

molecules in the high and low expression groups of FCN3 in LUSC; B: Correlation analysis between FCN3 and the expression levels of PDCD1,
CD274, CTLA4 and TIGIT. **P<0.01, ***P<0.001.
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Fig 9 The expression of FCN3 in LUSC is related to immune stimulatory molecules. A: The difference in the expression of immune stimulatory

molecules in the high and low expression groups of FCN3 in LUSC; B: Correlation analysis between FCN3 and the expression levels of IL6, CXCR4,
CD27 and CD86. *P<0.05, **P<0.01, ***P<0.001.
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Fig 10 The expression of FCN3 in lung squamous cell carcinoma is correlated with MHC molecules. A: The difference in the expression of MHC
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