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Abstract: Objective To study the role and gene-related pathways of N6-methyladenosine (m6A) modification in
middle and advanced head and neck squamous cell carcinoma (HNSCC), and to propose new perspectives and research
references for individualized and precise treatment of HNSCC patients. Methods  Cancer and paracancerous tissues (6
samples) from 3 middle and advanced HNSCC patients were selected for sequencing, and the transcriptomes and m6A-
related differential genes from the cancer and paracancerous tissues were screened to identify common differential genes
shared by both, and the hub genes were identified through gene ontology ( GO) analysis, pathway analysis, and protein-

protein interaction ( PPI) analysis, and then the network of the genes in the network were subsequently subjected to gene
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set variation analysis ( GSVA) to obtain the genes and pathways affected by m6A modification. Results  From the

differential genes of cancer and paracancer tissues, 96 m6A-related up-regulated genes and 159 m6A-related down-
regulated genes were screened out from the transcriptome. Signaling pathway analysis revealed that peroxisome proliferator-
activated receptor ( PPAR) pathway, immune-related pathway were down-regulated, and metabolic pathway was up-
regulated. After constructing the PPI, the cell-cycle protein-dependent kinase 1 ( CDK1) was up-regulated, and the
decorin (DCN) and anterior gradient 2 ( ARG2) were down-regulated. Gene set variation analysis (GSVA) revealed that
the PI3K/AKT signaling pathway was up-regulated in cancer tissues. Coexpression analysis of hub genes in the PPIs
revealed that AGR2 and CDKI1 were very closely linked to iron death-related genes under the regulation of m6A.
Conclusions m6A modification is closely associated with iron death-related genes such as FOXA1, ribosomal protein L8
(RPL8 ), DNC, CDKI, apolipoprotein E ( ApoE ), Periostin ( POSTN ), YWHAZ, Matrix metalloproteinase-13
(MMP13), etc. m6A modification may affect immune and metabolism-related pathways through iron death-related genes,
and thus play an important role in middle and advanced HNSCC.
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N samples 15 samples

group . 6

WP_EBOLA_VIRUS_PATHWAY_ON_HOST 1
NABA_SECRETED_FACTORS
REACTOME_INFECTIOUS_DISEASE 0.5 1

WP_MATRIX_METALLOPROTEINASES
WP_ENDOCHONDRAL_OSSIFICATION

WP_ENDOCHONDRAL_OSSIFICATION_WITH_SKELETAL_DYSPLASLAS 0 group
REACTOME_TRANSCRIPTIONAL_REGULATION_BY_RUNX2 group1
REACTOME_RNA_POLYMERASE_II_TRANSCRIPTION _05 group2
WP_IL18_SIGNALING_PATHWAY
REACTOME_CYTOKINE_SIGNALING_IN_IMMUNE_SYSTEM
REACTOME_COLLAGEN_DEGRADATION
REACTOME_COLLAGEN_FORMATION
KEGG_LYSOSOME -15
NABA_ECM_REGULATORS

NABA_MATRISOME_ASSOCIATED

REACTOME_DISEASES_OF SIGNAL_TRANSDUCTION_BY_GROWTH_FACTOR_RECEPTORS_AND_SECOND_MESSENGERS
REACTOME_PIBK_AKT_SIGNALING_IN_CANCER

REACTOME_EXTRACELLULAR_MATRIX_ORGANIZATION

REACTOME_DEGRADATION_OF_THE_EXTRACELLULAR_MATRIX

NABA_MATAISOME

PID_ATR_PATHWAY

REACTOME_NERVOUS_SYSTEM_DEVELOPMENT

REACTOME_REGULATION_OF _MRNA_STABILITY_BY_PROTEINS_THAT_BIND_AU_RICH_ELEMENTS

REACTOME_ADAPTIVE_IMMUNE_SYSTEM

WP_CYTOPLASMIC_RIBOSOMAL_PROTEINS

REACTOME_SIGNALING_BY_ROBO_RECEPTORS

REACTOME_NONSENSE_MEDIATED_DECAY_NMD

REACTOME_INTRACELLULAR_SIGNALING_BY_SECOND_MESSENGERS

REACTOME_DEUBIQUITINATION

REACTOME_UB_SPECIFIC_PROCESSING_PROTEASES

KEGG_TGF_BETA_SIGNALING_PATHWAY

KEGG_OOCYTE_MEIOSIS

WP_CELL_CYCLE

KEGG_CELL_CYCLE

REACTOME_SIGNALING_BY_NOTCH

REACTOME_CELL_CYCLE_CHECKPOINTS

REACTOME_APC_C_MEDIATED_DEGRADATION_OF_CELL_CYCLE_PROTEINS

REACTOME_RHO_GTPASE_EFFECTORS
REACTOME_ACTIVATION_OF_THE_MRNA_UPON_BINDING_OF_THE_CAP_BINDING_COMPIEX_AND_EIFS_AND_SUBSEQUENT_BINDING_TO_43S
REACTOME_EUKARYOTIC_TRANSLATION_INITIATION

REACTOME_TRANSLATION

REACTOME_SIGNALING_BY_RHO_GTPASES_MIRO_GTPASES_AND_RHOBTB3

REACTOME_MAPK_FAMILY_SIGNALING_CASCADES

REACTOME_INTERFERON_SIGNALING

REACTOME_METABOLISM_OF_RNA

WP_ENDODERM_DIFFERENTIATION

WP_COMPLEMENT_ACTIVATION

WP_FOCAL_ADHESIONPIBKAKTMTORSIGNALING_PATHWAY

WP_COMPLEMENT_AND_COAGULATION_CASCADES

REACTOME_COMPLEMENT_CASCADE

~ WP_HUMAN_COMPLEMENT_SYSTEM

KEGG_COMPLEMENT_AND_COAGULATION_CASCADES

REACTOME_BINDING_AND_UPTAKE_OF_LIGANDS_BY_SCAVENGER_RECEPTORS

REACTOME_DISORDERS_OF_TRANSMEMBRANE_TRANSPORTERS

REACTOME_RESPONSE_TO_ELEVATED_PLATELET_CYTOSOLIC_CA2
REACTOME_REGULATION_OF_INSULIN_LIKE_GROWTH_FACTOR_IGF_TRANSPORT_AND_UPTAKE_BY_INSULIN_LIKE_GROWTH_FACTOR_BINDING_PROTEINS_IGFBPS
REACTOME_ECM_PROTEOGLYCANS

KEGG_PPAR_SIGNALING_PATHWAY

WP_ONE_CARBON_METABOLISM_AND_RELATED_PATHWAYS
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H e 1 S B P B AR SR T TE N ) 2
T ie 97 OB A, DL ST 2 1 55 1) 3 A T
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RATUG IEAL NI, 1& 2 1A RAIR T T 25
B — 2 R A ST, DT A RCERE R e
HNSCC & Mia T RCR FTG » BEAE R o3RI,
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HNSCC 021 i3k B, 5 S e 4 iR i LA e e
PERGAT S A7) (immune checkpoint inhibitors , ICIs)
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— HREI, A0 AR RN S A i b ) 32 A
QoM B AL 47 W) R R M 2 1K (AGER) 254, LU
NFKB/NF-wB A (1) 5 2 fish A2 48 48 f P51 7
P YWHAZ(FR N 14-3-30) RIF L5 55
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W, — Tl 2 T i B S 4 i ( protein disulfide
isomerase , PDT) , PDT G i b3 A Sy S8 A Jit it 1
AR, st e — s A el i X e kAR T
2406 P 5 b A — R OGS 1 BB M . V2RI E
UESE, AGR2 5 33K T8 A1 R 73 WA Ty RE 41 i 174 241
21 I 3R 5% (tumour microenvironment , TME ) A7
TR A28 TR A B9 200 B e R A DG R A
Y1 0 B 2T 4 40 45 A B, I A1 i A 2 R 5 i
WA T A A Y T AR U I ST R R B,
AGR2 (93555 F 5 ALDHI Sox2 Hl Octd = [l 77 7EH]
Pk, T W AGR2 A B 45 3k SUE A K. Ak,
AGR2 TEA5 P b B b b 23k B8, 8 3 3005 0 4%
p33 BRI LE N 1 Z R AR A i e 1) 4 22 M2k
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(L, T 2 % T sl 0 M A o b A H AR . %%
A K H F--B (transforming growth factor-g, TGF-)
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Giif % AGR2 4b, i T LA 33 TGF-B 1~ 5 Ji 1
AGR2, Bl TGF-B/AGR2 %, TGF-B 1) f 2 vJ L) 4
il AGR2 A1 1T Lk 4 i pS3 fift 84 00 il %
@My @~ FOXAL I 2 3k, 11 M) fE WF 5% 46 B,
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8 1 I 2K 57 1 (androgen receptor, AR) i #2155
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alto-mesenchymal transition, EMT) , AR & H. 4 [H 7
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@k MBOAT2 J 15 H 81 I8 1 Bk SE T . FOXAL
J& Yes #H ¢ H (yes-associated protein, YAP) 4 i
PR TS % R, 7555 5% -7 CP2 ( transcription factor
CP2,TFCP2)fE R YAP 45 5% S N 4 0, 7]
DA YAP — 2 845 FOXAL, 534k & 5% 5% (fer-
ritin light chain, FLT) % 5% N TR e T
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