
	 ОЦЕНКА ВЛИЯНИЯ БЕЛКА ТЕПЛОВОГО ШОКА… / EVALUATION OF HEAT SHOCK PROTEIN…� 245

ЦИТОЛОГИЯ, 2025, том 67, № 4 / CELL AND TISSUE BIOLOGY, 2025, vol. 67, no. 4

СПИСОК ЛИТЕРАТУРЫ

1.	 	Armento A., Ehlers J., Schötterl S., Naumann U. 2017. Molecular mechanisms of glioma cell motility. In: S. de 
Vleeschouwer (Ed.). Glioblastoma. V. 5. Brisbane (AU): Codon Publications, ISBN‑13:978-0-9944381-2-6. 
https://doi.org/10.1158/0008-5472.can‑06-1010

2.	 	Barreca M. M., Spinello W., Cavalieri V., Turturici G., Sconzo G., Kaur P., Tinnirello R., Asea A. A., Geraci F. 2017. 
Extracellular Hsp70 enhances mesoangioblast migration via an autocrine signaling pathway. J. Cell Physiol. V. 232. 
P. 1460. 
https://doi.org/10.1002/jcp.25722

3.	 	Breuninger S., Stangl S., Werner C., Sievert W., Lobinger D., Foulds G. A., Wagner S., Pickhard A., Piontek G., Kokowski 
K., Gehrmann M., Wagner B., Wiegand S., Multhoff G. 2018. Membrane Hsp70-a novel target for the isolation of 
circulating tumor cells after epithelial-to-mesenchymal transition. Front. Oncol. V. 8. P. 497. 
https://doi.org/10.3389/fonc.2018.00497

4.	 	Gieryng A., Pszczolkowska D., Walentynowicz K. A., Rajan W. D., Kaminska B. 2017. Immune microenvironment of 
gliomas. Lab. Invest. V. 97. P. 498. 
https://doi.org/1038/labinvest.2017.19

5.	 	Grube S., Freitag D., Kalff R., Ewald C., Walter J. 2021.Characterization of adherent primary cell lines from fresh 
human glioblastoma tissue, defining glial fibrillary acidic protein as a reliable marker in establishment of glioblastoma 
cell culture. Cancer. Rep. (Hoboken). V. 4. 
https://doi.org/10.1002/cnr2.1324

6.	 	Gupta N., Jagadish N., Surolia A., Suri A. 2017. Heat shock protein 70-2 (HSP70-2) a novel cancer testis antigen that 
promotes growth of ovarian cancer. Am. J. Cancer. Res. V. 7. P. 81.

7.	 	Gupta R. K., Niklasson M., Bergström T., Segerman A., Betsholtz C., Westermark B. 2024. Tumor-specific migration 
routes of xenotransplanted human glioblastoma cells in mouse brain. Sci. Rep. V. 14. P. 81. 
https://doi.org/10.1038/s41598-023-51063-7

8.	 	Jagadish N., Parashar D., Gupta N., Agarwal S., Suri V., Kumar R., Suri V., Sadasukhi T. C., Gupta A., Ansari A. S., 
Lohiya N. K., Suri A. 2016. Heat shock protein 70-2 (HSP70-2) is a novel therapeutic target for colorectal cancer and 
is associated with tumor growth. BMC. Cancer. V. 16. P. 561. 
https://doi.org/10.1186/s12885-016-2592-7

9.	 	Kumar S., Stokes J., 3rd, Singh U. P., Scissum Gunn K., Acharya A., Manne U., Mishra M. 2016. Targeting Hsp70: a 
possible therapy for cancer. Cancer. Lett. V. 374. P. 156. 
https://doi.org/10.1016/j.canlet.2016.01.056

10.	 	Lan Z., Li X., Zhang X. 2024.Glioblastoma: An update in pathology, molecular mechanisms and biomarkers. Int. 
J. Mol. Sci. V. 25. P. 3040. 
https://doi.org/.3390/ijms25053040

11.	 	Lee J., Kotliarova S., Kotliarov Y., Li A., Su Q., Donin N. M., Pastorino S., Purow B. W., Christopher N., Zhang W., 
Park J. K., Fine H. A. 2006.Tumor stem cells derived from glioblastomas cultured in bFGF and EGF more closely 
mirror the phenotype and genotype of primary tumors than do serum-cultured cell lines. Cancer. Cell. V. 9. P. 391. 
https://doi.org/.1016/j.ccr.2006.03.030

12.	 	Likhomanova R., Oganesyan E., Yudintceva N., Fofanov G., Nechaeva A., Ulitin A., Kim A., Aksenov N., Shatrova A., 
Ziganshin R., Bobkov D., Samochernykh K., Combs S. E., Shevtsov M. 2025. Glioblastoma cell motility and invasion is 
regulated by membrane-associated heat shock protein Hsp70. J. Neuro-Oncol. V. 175. P. 255. 
https://doi.org/.1007/s11060-025-05127-5

13.	 	Liu H., Li Z., Li Q., Jia C., Zhang N., Qu Y., Hu D. 2021. HSP70 inhibition suppressed glioma cell viability during 
hypoxia/reoxygenation by inhibiting the ERK1/2 and PI3K/AKT signaling pathways. J. Bioenerg. Biomembr. V. 53. 
P. 405. 
https://doi.org/10.1007/s10863-021-09904-5

14.	 	Louis D. N., Perry A., Wesseling P., Brat D. J., Cree I. A., Figarella-Branger D., Hawkins C., Ng H. K., Pfister S. M., Rei
fenberger G. et al. 2021. The 2021 WHO Classification of Tumors of the Central Nervous System: a summary. Neuro-
Oncol. V. 23. P. 1231. 
https://doi.org/10.1093/neuonc/noab106

15.	 	Muir M., Gopakumar S., Traylor J., Lee S., Rao G. 2020. Glioblastoma multiforme: novel therapeutic targets. Expert. 
Opin. Ther. Targets. V. 24. P. 605. 
https://doi.org/10.1080/14728222.2020.1762568

16.	 	Ostrom Q. T., Gittleman H., Farah P., Ondracek A., Chen Y., Wolinsky Y., Stroup N. E., Kruchko C., Barnholtz-Sloan J. S. 
2013. CBTRUS statistical report: Primary brain and central nervous system tumors diagnosed in the United States in 
2006—2010. NeuroOncol. 2014. V. 16 (5). P. 760. 
https://doi.org/10.1093/neuonc/not151

https://exonpublications.com/index.php/exon
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650


246	 ЮДИНЦЕВА и др. / YUDINTСEVA et al.�
	  �

ЦИТОЛОГИЯ, 2025, том 67, № 4 / CELL AND TISSUE BIOLOGY, 2025, vol. 67, no. 4

17.	 	Pfister K., Radons J., Busch R., Tidball J. G., Pfeifer M., Freitag L., Feldmann H. J., Milani V., Issels R., Multhoff G. 2007. 
Patient survival by Hsp70 membrane phenotype: association with different routes of metastasis. Cancer. V. 110. P. 926. 
https://doi.org/10.1002/cncr.22864

18.	 	Schaff L. R., Mellinghoff I. K. 2023. Glioblastoma and other primary brain malignancies in adults: a review. JAMA. 
V. 329. P. 574. 
https://doi.org/10.1001/jama.2023.0023

19.	 	Seidel S., Garvalov B. K., Acker T. 2015. Isolation and culture of primary glioblastoma cells from human tumor speci­
mens. Methods. Mol. Biol. V. 1235. P. 263. 
https://doi.org/10.1007/978-1-4939-1785-3_19

20.	 	Shan N., Zhou W., Zhang S., Zhang Y. 2016. Identification of HSPA8 as a candidate biomarker for endometrial carci­
noma by using iTRAQ-based proteomic analysis. OncoTargets. Ther. V. 9. P. 2169. 
https://doi.org/10.2147/ott.s97983

21.	 	Shevtsov M., Balogi Z., Khachatryan W., Gao H., Vígh L., Multhoff G. 2020. Membrane-associated heat shock proteins 
in oncology: from basic research to new theranostic targets. Cells. V. 9. Art. ID: 1263. 
https://doi.org/10..3390/cells9051263

22.	 	Sun G., Cao Y., Dai X., Li M., Guo J. 2019. Hsc70 interacts with β4galt5 to regulate the growth of gliomas. Neuromo­
lecular Med. V. 21. P. 33. 
https://doi.org/10.1007/s12017-018-08520-8

23.	 	Sun G., Cao Y., Xu Y., Huai D., Chen P., Guo J., Li M., Dai Y. 2019. Overexpression of Hsc70 promotes proliferation, 
migration, and invasion of human glioma cells. J. Cell. Biochem. V. 120. P. 10707. 
https://doi.org/10.1002/jcb.28362

24.	 	Tafani M., Di Vito M., Frati A., Pellegrini L., De Santis E., Sette G., Eramo A., Sale P., Mari E., Santoro A., Raco A., 
Salvati M., De Maria R., Russo M. A. 2011. Pro-inflammatory gene expression in solid glioblastoma microenvironment 
and in hypoxic stem cells from human glioblastoma. J. Neuroinflammation. V. 8. Art. ID: 32. 
https://doi.org/10.1186/1742-2094-8-32

25.	 	Thorsteinsdottir J., Stangl S., Fu P., Guo K., Albrecht V., Eigenbrod S., Erl J., Gehrmann M., Tonn J. C., Multhoff G., 
Schichor C. 2017. Overexpression of cytosolic, plasma membrane bound and extracellular heat shock protein 70 
(Hsp70) in primary glioblastomas. J. Neurooncol. V. 135. P. 443. 
https://doi.org/10.1007/s11060-017-2600-z

26.	 	Uozaki H., Ishida T., Kakiuchi C., Horiuchi H., Gotoh T., Iijima T., Imamura T., Machinami R. 2000. Expression of heat 
shock proteins in osteosarcoma and its relationship to prognosis. Pathol. Res. Pract. V. 196. P. 665. 
https://doi.org/10.1016/s0344-0338(00)80118-1

27.	 	Vargas-Toscano A., Janiak C., Sabel M., Kahlert U. D. 2021. A preclinical pipeline for translational precision medi­
cine-experiences from a transdisciplinary brain tumor stem cell project. J. Pers. Med. V. 11. P. Art. ID: 892. 
https://doi.org/10.3390/jpm11090892

28.	 	Wang C., Zhang Y., Guo K., Wang N., Jin H., Liu Y., Qin W. 2016. Heat shock proteins in hepatocellular carcinoma: 
Molecular mechanism and therapeutic potential. Int. J. Cancer. V. 138. P. 1824. 
https://doi.org/10.1002/ijc.29723

29.	 	Wu A., Wei J., Kong L. Y., Wang Y., Priebe W., Qiao W., Sawaya R., Heimberger A. B. 2010. Glioma cancer stem cells 
induce immunosuppressive macrophages/microglia. Neuro-Oncol. V. 12. P. 1113. 
https://doi.org/10.1093/neuonc/noq082

30.	 	Yudintceva N. M., Mikhrina A. L., Nechaeva A. S., Shevtsov M. A. 2022. Assessment of Heat-Shock Protein Hsp70 
Colocalization with markers of tumor stem-like cells. cell and tissue biology. Cell and Tissue Biol. V. 16. P. 459. 
https://doi.org/10.1134/S1990519X22050108

31.	 	Zhang P., Lathia J. D., Flavahan W. A., Rich J. N., Mattson M. P. 2009. Squelching glioblastoma stem cells by targeting 
REST for proteasomal degradation. Trends. Neurosci. V. 32. P. 559. 
https://doi.org/1016/j.tins.2009.07.005

https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://pubmed.ncbi.nlm.nih.gov/?term=Raco+A&cauthor_id=21489226
https://pubmed.ncbi.nlm.nih.gov/?term=Salvati+M&cauthor_id=21489226
https://pubmed.ncbi.nlm.nih.gov/?term=De+Maria+R&cauthor_id=21489226
https://pubmed.ncbi.nlm.nih.gov/?term=Russo+MA&cauthor_id=21489226
https://doi.org/10.3389/fimmu.2018.01650
https://pubmed.ncbi.nlm.nih.gov/?term=Schichor+C&cauthor_id=28849427
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650
https://doi.org/10.3389/fimmu.2018.01650

