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Abstract

Objective: TUBA1C is a type of tubulin protein that is closely associated with the occurrence and
progression of breast cancer. Our main focus is on the expression, prognosis, relationship with ma-
jor mutated genes, and potential main mechanisms of action of TUBA1C in breast cancer (BC) patients.
Methods: We utilized the Tumor Genome Atlas (TCGA) and Human Protein Atlas (HPA) databases
to analyze the expression of the TUBA1C gene at the transcriptional and protein levels in BC patients,
as well as its relationship with clinical characteristics and prognosis. We also analyzed the differences
in mutated genes between high and low TUBA1C expression groups through the databases, and ex-
plored the ceRNA network primarily involved in TUBA1C'’s function. Results: The mRNA and protein
expression levels of TUBA1C were significantly upregulated in BC patients. High expression of TUBA1C
was closely associated with clinical stage and triple-negative breast cancer (TNBC). Database anal-
ysis revealed significant differences in the mutation frequencies of TP53 and PI3KCA between high
and low TUBA1C expression groups, and these genes primarily exert their carcinogenic effects
through the ceRNA network. Conclusion: Our study indicates that as TUBA1C expression increases,
the malignancy may become more severe, and it is closely related to breast cancer resistance genes
such as TP53 and PI3KCA. In the future, TUBA1C may serve as a new therapeutic target for BC, espe-
cially TNBC, and may primarily promote breast cancer development through the LINC01278 /miR-
122-5p axis.
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Figure 1. The prognostic role of TUBA1C in breast cancer and the relationship with pathological stage and subtype
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Figure 2. Differences of TUBA1C protein expression between breast cancer and normal tissues
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Figure 3. Differences in mutated genes between high and low expression groups of TUBAIC
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Figure 4. The ceRNA regulatory network of TUBA1C
4. TUBAIC HJ ceRNA E{ZI45

4. Wig

H AT 7L YR I 7 AP R A TR KIS &, AE0 o AR SR B R L e v, A9 n = 12k 2L e
TEIRZE , AT RFTIE T s . FRATJERTWE 7€ T TUBALC 1 A— N8 AE I FL I TS g b &
V2], FF H 3 B 5o 40 i S BAPE IR R DNA SR EMER, (HIX Le #0252 41 9 miRNA A1 LncRNA
PR, PIAH T4k SR 1T TUBAILC ) ceRNA W48 42 ML o

AWFFE S5 7 TUBALC J [R5 70 e 8 I PR BRARFAIE B2 73 70 U 2 TR &R, 45 SRR IR
WREL WG N, ERRA M W, BT R IA K R B R T R T L LR

DOI: 10.12677/acm.2026.1662289 879 I PR = 2 3t


https://doi.org/10.12677/acm.2026.1662289

Fig %

PERRFE i ) = BIvE U PR b i, NPT B A = AR M — AN B e TR AL, BAER
MR S, HARrE— B 7. 5341, TUBAILC FZRIE KT A [E] 0] R FL R Hh 5 28 B 1) 79 /> RAZ BE [A]
(TP53 [6], PIK3CA [TDIEAE# )%, Hrh PIK3CA & Luminal B0 IR0 P 3 VATIR 24 F 5% 4 300 2 JE R
I H PIK3CA 3[R 9848 15 L e (1) T S 35 AH 98], X Ui B TUBAILC AJ 68 X5 Luminal % L ARSE N 4
W HEYVIR R, B P RE.

H3¢ Ji 30 Ik A E I T TUBALC £ R ceRNA PR$EM 4%, #i5E T hsa-miR-122-5p Fl LINC01278 1E
NBATHM FIHE ] miRNA F1 Locrna, A 75 EK B has-miR-122 J8 ik 15 U LA 40 PAHATL $0 L e
JREEAL[9], I A2 JH- 4 g o A8 AN D BRI % 2 — PR SRR 4 110

546, Enl LL$E syndecan-1 (SDC1)3IA 8 FLIR AR 4R BT A2 B8 J[11], B has-miR-122 F = vl #i]
SDC1 MM s L IR A AT #% . SCHRIRIE LINCO01278 I N RAEK P AMS8 > T i f-catenin F1 TGF-f1
751 HCC 40 fITRE A2 28, wIEN HCC B R IiRYT ¥ AT [12], J4 7T DU 4% miR-376¢-3p/DNM3
M, A ORI FLIOIRE I K R RE[13], IF BT RIE SRS, JHEE /3 miR-134-5p/KRAS #i
SRR E14], BIREE R PEN— B IncRNA it ceRNA HLEIEHHEED R, (Hi2i%5
TEFLE R AL . T FEIAT R Hit, BAMEH —ANRHEAR S, LINC01278/miR-
122-5p /-2 TUBALC {F 7L M R & o IXAN R I RT R A K 30 A 8 LI 1R IT SR IS AR (L LA
DL 7 Bt — D AT SR B0 E

EL£mAB
TR A &R H (BRG] F2K) (%5 : 2024NS261).

SE

[1] Giaquinto, A.N., Sung, H., Newman, L.A., Freedman, R.A., Smith, R.A., Star, J., et al. (2024) Breast Cancer Statistics 2024.
CA: A Cancer Journal for Clinicians, 74, 477-495. https://doi.org/10.3322/caac.21863

[2] Wang, Y., Liu, Y. and Li, J. (2022) Increased Expression of TUBA1C Predicts Poor Prognosis of Breast Cancer by Regu-
lating Cell Cycle. Medical Data Mining, 5, Article 13. https://doi.org/10.53388/mdm20220520013

[3] Wang, H., Cui, H., Yang, X. and Peng, L. (2023) TUBA1C: A New Potential Target of LncRNA EGFR-AS1 Promotes Gastric
Cancer Progression. BMC Cancer, 23, Article No. 258. https://doi.org/10.1186/s12885-023-10707-7

[4] Li J., Chen, M., Tong, M. and Cao, Q. (2024) TUBA1C Orchestrates the Immunosuppressive Tumor Microenvironment
and Resistance to Immune Checkpoint Blockade in Clear Cell Renal Cell Carcinoma. Frontiers in Immunology, 15, Article
1457691. https://doi.org/10.3389/fimmu.2024.1457691

[5] Jiang, Y., Zhu, C., Huang, H., Huang, G., Fu, B. and Xi, X. (2023) TUBA1C Is a Potential New Prognostic Biomarker and
Promotes Bladder Urothelial Carcinoma Progression by Regulating the Cell Cycle. BMC Cancer, 23, Article No. 716.
https://doi.org/10.1186/s12885-023-11209-2

[6] Tjader, N.P., Beer, A.J., Ramroop, J., ef al. (2023) Association of ESR1 Germline Variants with TP53 Somatic Variants in
Breast Tumors in a Genome-Wide Study. Cancer Research Communications, 4, 1597-1608.

[7] Martinez-Séaez, O., Chic, N., Pascual, T., Adamo, B., Vidal, M., Gonzélez-Farré, B., et al. (2020) Frequency and Spectrum
of PIK3CA Somatic Mutations in Breast Cancer. Breast Cancer Research, 22, Article No. 45.
https://doi.org/10.1186/s13058-020-01284-9

[8] Cho,Y. and Park, K. (2025) The Effect and Treatment of PIK3CA Mutations in Breast Cancer: Current Understanding and
Future Directions. Medicina, 61, Article 518. https://doi.org/10.3390/medicina61030518

[91 Duan, Y., Dong, Y., Dang, R., Hu, Z., Yang, Y., Hu, Y., ef al. (2018) MiR-122 Inhibits Epithelial Mesenchymal Transition
by Regulating PAHA1 in Ovarian Cancer Cells. Cell Biology International, 42, 1564-1574.
https://doi.org/10.1002/cbin.11052

[10] Zhang, J. and Lou, W. (2020) A Key MRNA-MiRNA-LncRNA Competing Endogenous RNA Triple Sub-Network Linked
to Diagnosis and Prognosis of Hepatocellular Carcinoma. Frontiers in Oncology, 10, Article 340.
https://doi.org/10.3389/fonc.2020.00340

[11] Uen, Y., Wang, J., Wang, C., Jhang, Y., Chung, J., Tseng, T., et al. (2018) Mining of Potential MicroRNAs with Clinical

DOI: 10.12677/acm.2026.1662289 880 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1662289
https://doi.org/10.3322/caac.21863
https://doi.org/10.53388/mdm20220520013
https://doi.org/10.1186/s12885-023-10707-7
https://doi.org/10.3389/fimmu.2024.1457691
https://doi.org/10.1186/s12885-023-11209-2
https://doi.org/10.1186/s13058-020-01284-9
https://doi.org/10.3390/medicina61030518
https://doi.org/10.1002/cbin.11052
https://doi.org/10.3389/fonc.2020.00340

g 5

Correlation-Regulation of Syndecan-1 Expression by miR-122-5p Altered Mobility of Breast Cancer Cells and Possible
Correlation with Liver Injury. Oncotarget, 9, 28165-28175. https://doi.org/10.18632/oncotarget.25589

[12] Huang, W., Tian, X., Bi, S., Zhang, S., He, T., Song, L., ef al. (2020) The f-Catenin/TCF-4-LINC01278-miR-1258-Smad2/3
Axis Promotes Hepatocellular Carcinoma Metastasis. Oncogene, 39, 4538-4550.
https://doi.org/10.1038/s41388-020-1307-3

[13] Lin,S., Tan, L., Luo, D., Peng, X., Zhu, Y. and Li, H. (2019) Linc01278 Inhibits the Development of Papillary Thyroid
Carcinoma by Regulating miR-376¢c-3p/DNM3 Axis. Cancer Management and Research, 11, 8557-8569.
https://doi.org/10.2147/cmar.s217886

[14] Zhang, G.F., Zhou, B.S., An, X.C., An, F. and Li, S. (2021) LINC01278 Is Highly Expressed in Osteosarcoma and Partic-
ipates in the Development of Tumors by Mediating the miR-134-5p/KRAS Axis. OncoTargets and Therapy, 14, 683-
695. https://doi.org/10.2147/0tt.s265591

DOI: 10.12677/acm.2026.1662289 881 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1662289
https://doi.org/10.18632/oncotarget.25589
https://doi.org/10.1038/s41388-020-1307-3
https://doi.org/10.2147/cmar.s217886
https://doi.org/10.2147/ott.s265591

	TUBA1C的ceRNA网络调控促进乳腺癌发展的机制研究
	摘  要
	关键词
	Study on the Mechanism of TUBA1C ceRNA Network Regulation Promoting Breast Cancer Development
	Abstract
	Keywords
	1. 前言
	2. 资料和方法
	2.1. TUBA1C在乳腺癌和正常组织中的表达与预后及临床病理特征的关系
	2.2. TUBA1C在乳腺癌和正常组织中的蛋白表达差异
	2.3. TUBA1C高低表达的突变基因差异分析
	2.4. TUBA1C基因的靶向miRNA和lncRNA预测

	3. 结果
	3.1. TUBA1C在乳腺癌中的表达情况
	3.2. TUBA1C在乳腺癌中的蛋白表达高于正常组织
	3.3. TUBA1C高低表达的显著差异突变基因分析
	3.4. TUBA1C的ceRNA网络预测

	4. 讨论
	基金项目
	参考文献

