JEWUCTBUE DK30TEHHBIX 20S-TTPOTEACOM HA MPOAOJIKUTEIBHOCTD XXKU3HU

associated proteins from budding yeast. Methods. Mol. Bi-
ol. V. 301. P. 57.

Ma W., Kantarjian H., O’Brien S., Jilani 1., Zhang X., Estrov Z.,
Ferrajoli A., Keating M., Giles F., Albitar M. 2008. Enzymat-
ic activity of circulating proteasomes correlates with clini-
cal behavior in patients with chronic lymphocytic leuke-
mia. Cancer. V. 112. P. 1306.

Matuszczak E., Sankiewicz A., Debek W., Gorodkiewicz E.,
Milewski R., Hermanowicz A.J. 2018a. Immunoproteasome
in the blood plasma of children with acute appendicitis,
and its correlation with proteasome and UCHL1 measured
by SPR imaging biosensors. Clin. Exp. Immunol. V. 191.
P. 125.

Matuszczak E., Tylicka M., Debek W., Hermanowicz A., Os-
trowska H. 2015. The comparison of C-proteasome activity
in the plasma of children after burn injury, mild head injury
and blunt abdominal trauma. Adv. Med. Sci. V. 60. P. 253.

Matuszczak E., Weremijewicz A., Komarowska M., Sankiewicz A.,
Markowska D., Debek W., Gorodkiewicz E., Milewski R.,
Hermanowicz A.J. 2018b. Immunoproteasome in the plas-
ma of pediatric patients with moderate and major burns,
and its correlation with proteasome and UCHL1 measured
by SPR imaging biosensors. J. Burn. Care Res. V. 39.
P. 948.

Mueller O., Anlasik T.,, Wiedemann J., Thomassen J.,
Wohlschlaeger J., Hagel V., Keyvani K., Schwieger 1., Dahl-
mann B., Sure U., Sixt §.U. 2012. Circulating extracellular
proteasome in the cerebrospinal fluid: a study on concen-
tration and proteolytic activity. J. Mol. Neurosci. V. 46.
P. 509.

Reed S. I.2006. The ubiquitin-proteasome pathway in cell cycle
control. Results. Probl. Cell Differ. V. 42. P. 147.

Reiss-Pistilli M.L., Schuppan D., Barroso M.M., Assun¢do-Mi-
randa 1., Farias S., Lery L., Bauer M., Juliano L., Juliano M A.,
Coelho-Sampaio T. 2017. An extracellular proteasome re-
leases endostatin from human collagen XVIII. Angiogene-
sis. V. 20. P. 125.

Roth G.A., Moser B., Krenn C., Roth-Walter F., Hetz H., Richter S.,
Brunner M., Jensen-Jarolim E., Wolner E., Hoetzenecker K.,
Boltz-Nitulescu G., Ankersmit H.J. 2005. Heightened levels
of circulating 20S proteasome in critically ill patients. Eur.
J. Clin. Invest. V. 35. P. 399.

409

Sixt S.U., Adamzik M., Spyrka D., Saul B., Hakenbeck J.,
Wohlischlaeger J., Costabel U., Kloss A., Giesebrecht J.,
Dahlmann B., Peters J. 2009. Alveolar extracellular 20S
proteasome in patients with acute respiratory distress syn-
drome. Am. J. Respir. Crit. Care. Med. V. 179. P. 1098.

Sixt S.U., Beiderlinden M., Jennissen H.P., PetersJ. 2007. Extra-
cellular proteasome in the human alveolar space: a new
housekeeping enzyme? Am. J. Physiol. Lung Cell. Mol.
Physiol. V. 292. P. 1280.

Sixt S§.U., Dahimann B. 2008. Extracellular, circulating protea-
somes and ubiquitin — incidence and relevance. Biochim.
Biophys. Acta. V. 1782. P. 817.

Sixt S.U., Peters J. 2010. Extracellular alveolar proteasome:
possible role in lung injury and repair. Proc. Am. Thorac.
Soc. V.7.P.91.

Stoebner P.E., Lavabre-Bertrand T., Henry L., Guiraud 1., Car-
illo S., Dandurand M., Joujoux J.M., Bureau J.P., Meunier
L. 2005. High plasma proteasome levels are detected in pa-

tients with metastatic malignant melanoma. Brit. J. Der-
matol. V. 152. P. 948.

Sverchinsky D.V., Lazarev V.F., Semenyuk P.1., Mitkevich V.A.,
Guzhova 1.V, Margulis B.A. 2017. Peptide fragments of
Hsp70 modulate its chaperone activity and sensitize tumor
cells to anti-cancer drugs. FEBS Lett. V. 591. P. 4074.

Tsimokha A.S., Zaykova J.J., Bottrill A., Barlev N.A. 2017. Ex-
tracellular proteasomes are deficient in 19S subunits as re-
vealed by iTRAQ quantitative proteomics. J. Cell. Physiol.
V. 232. P. 842.

Wada M., Kosaka M., Saito S., Sano T., Tanaka K., Ichihara A.
1993. Serum concentration and localization in tumor cells
of proteasomes in patients with hematologic malignancy
and their pathophysiologic significance. J. Lab. Clin. Med.
V. 121. P. 215

Wang X., Chen C.F, Baker P.R., Chen P.L., Kaiser P., Huang L.
2007. Mass spectrometric characterization of the affinity-
purified human 26S proteasome complex. Biochemistry.
V. 46. P. 3553.

Zoeger A., Blau M., Egerer K., Feist E., Dahlmann B. 2006. Cir-
culating proteasomes are functional and have a subtype
pattern distinct from 20S proteasomes in major blood cells.
Clin. Chem. V. 52. P. 2079.

20S Proteasome Intratumoral Delivery Effect on Lifespan of Melanoma-Bearing Mice
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The ubiquitin-proteasome system is involved in the regulation of most major intracellular processes, and disruptions
in the functioning of this system lead to various pathologies. The proteolytic core of this system, 20S proteasome,
was found in the physiological fluids of both healthy people and patients suffering from various inflammatory, au-
toimmune and oncological diseases. It has been observed that the concentration of extracellular proteasomes cor-
relates with the severity of the disease, however, the function of proteasomes in extracellular space is still unknown.
To understand the function of proteasomes in extracellular space, we evaluated the effect of intratumoral adminis-
tration of the exogenous pool of 20S proteasomes purified from cells on a mouse model of melanoma. We showed
that intratumoral administration of 20S proteasomes led to a small (slightly less than 20%) increase in the lifespan

of experimental animals.
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