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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CleliaJai30BaHOI BYEHOI pasu). [126.237.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: [HCTUTYT MOJIEKYIAPHOI Giosiorii i renetrku HAH Ykpainu
Kopg 3a €IPIIOY: 05417101
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dopma ByracHOCTI:
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 34.15.23

Tema gucepranii:
1. CHI3L11i CHI3L2 sk aHTaroHicTU4Hi e(eKTOpHU SXUTTE3NATHOCTI KJIITMH Ta aKTUBATOPY CUTHAJIBHUX KaCKaJiB

2. CHI3L1 and CHI3L2 as antagonistic effectors of cell viability and signal pathways activators

Pedepar:

1. Po6oTa nmprcBsiYeHa XapaKTEPUCTULIi Ta TOPiBHSHHIO OHKOT€HHUX BJIACTUBOCTEN TOMOJIOTIYHUX TJTioMa-
acoLilloBaHUX reHiB XiTMHasza-3-noaionoro 6inky 1 (CHI3L1) i xitnHaza-3-noai6Horo 6inky 2 (CHI3L2) ta
Bru3HaveHHI0 BBy CHI3L2 i CHI3L1 Ha XKUTTEe30aTHICTD KIIITHMH Ta aKTABALLiI0 CUTHAJIBbHUX KacKazis MAPK i PI3K.
[TokaszaHo, mo Ha npoTtusary o mitoreny CHI3L1, nonaBanus pexkombinantHoro CHI3L2 no cepenoBua kimitux 293
ta U-251 npu3BOAuUTh [0 NPUTHIYE€HHS iX XUTTE3TATHOCT] 32 YMOB 6€3CHPOBAaTKOBOI0O KYJIbTUBYBaHHSI. IHTiOyI0UNii
BIuB 6inka CHI3L2 onocepenKoByeTbCs JOBroCcTpoKoBUM (pocopuimoBaHHIm ERK1 /2, Toai sSIK fonaBaHHs
rnikonporeiny CHI3L1 npusBonuTh 10 HETPUBAJIOi akTUBALLil LIMX KiHa3. AHani3 sokamnizauii pocdo-ERK1 /2 micns
IOIABaHHS XITMHA30IOAI6HMX OiKIB 10 KIIITUH 000X TUIIIB BKa3ye Ha KITUHHY creludiyHiCTh JaHOro IpoLecy.
IMyHOQTyOpecLIeHTHa MiKpPOCKOIIis [ToKasasa, o y BUnanKy goaasanHs sik CHI3L2, tak i CHI3L1 no xiitun 293
aKkTuBalis kackany MAPK xapakrepusyBasacs siiepHOI0 akymyJsitieto pocodpopunbosanux ERK1/2, Togi sk B
xiituHax U-251 mpucyTHICTh XiTMHA30M0Ai6HUX Oi/IKiB B cepeoBuUILi Majla HACIIKOM JeTeKIil0 aKTHBOBaHUX

¢dopM KiHa3 repeBaxxHO B nuToIiasmi. [Tokasano, mo CHI3L1-innykoBane ¢pocdopuinioBanns ERK1/2 Bumarae



(opMyBaHHS KJIATPUH-00JIIMOBAHUX CUTHATIbHUX BE3UKYJI, TOgI sIK 1711 CHI3L2- inmykoBaHOro pocQpopuioBaHHs
LIMX IIPOTEiHKiHAa3 JOCTaTHbO IIPOXOPKEHHS NEePIINX BOX €TaIliB eHA03UTO3Y (KJIacTepr3aliisi pelenTOPHUX
MoJIeKyJl Ta GOpMYBaHHs KJIaTPUH-00JIIMOBaHOI KulleHi). BctaHoBseHO, 1110 JIEHTUBIpyC-0OIlOCepeIKOBaHa
tpaHcaykuig gk kKIHK CHI3L2, rak i kITHK CHI3L1, npu3BognTh B0 HAOYTTS KJIiTUHAMU JIiHii 293 puc 371051KiCHOI
TpaHcopmalii (migBuLeHa XUTTE3TATHICTD Ta 3[aTHICTh 10 CyOCTpaT-HE3aJIeXHOTO POCTY B M'SIKOMY arapi).
[Ipore, Ha BigMmiHy Bing CHI3L1-npoaykyoounx kiaitul 293, exromniyHa npoaykuis CHI3L2 He npu3BoguTh [0
IIOCUJIEHHS JKUTTE3ATHOCTI KJIiTUH 32 YMOB KyJIbTUBYBaHHS 6€3 CUPOBAaTKU. 34aTHICTb MaTH SIK OHKOT€HHI, TaK i
OHKOCYIIPECOPHIi 03HaKU 3aJI€3KHO Bif yMOB HaBKOJIMIIHbBOTO CEPeNoBUIIA N03BoJIsi€ BU3HauuTH CHI3L2 5K reH 3
dyHKIIOHATBHO-IyaJliCTUIHUMU BiacTuBoCTsIMU. Kittouosi ciosa: CHI3L1, CHI3L2, 3noskicHa Tpancdopmaliis,

SKUTTE3NATHICTD KJIITUH, aKTHUBallisl CUTHAJILHUX KaCKaJliB.

2. Mammalian genomes incode a set of chitinase-like proteins, and chitinase-3-like protein 1 (CHI3L1) is the most
highly investigated among them. Overexpression of CHI3L1 gene was found in different tumors, particularly in
glioblastomas. As it was shown in our previous investigations, CHI3L2 also highly overexpressed in gliomas (Kavsan
et al., 2008) but in contrast to CHI3L1 mitogen, the CHI3L2 treatment of serum-starved 293 or U-251 cells lead to
cell growth arrest. Suppression of mitogenesis and cell viability was accompanied by sustained ERK1/2
phosphorylation, whereas CHI3L1 induced more transient kinases activation. Localization analysis of activated
ERK1/2 showed that unstimulated 293 cells did not contain phospho-ERK1 /2 but after addition of CHI3L1 or
CHI3L2 proteins to medium cells were characterized by nuclear accumulation of kinases. However, in contrast to
incubation with CHI3L1 that resulted in phospho-ERK1/2 nuclear accumulation no longer than 30 min, CHI3L2-
induced localization of kinases in nuclei maintained at least to 4 hrs. In U-251 cells, the kinetics of ERK1/2-
phosphorylation by CHI3L1 and CHI3L2 were quite similar to that in 293 cells but localization of phospho-ERK1/2
was found mainly in the cytoplasm. Antagonistic effect of CHI3L1 and CHI3L2 on 293 or U-251 cell viability was
accompanied with ERK1/2 phosphorylation that may indicate the difference of MAPK signaling pathway activation
by chitinase-like proteins during its initiation stage. It was found that Chlorpromazine which arrest ligand-
receptor complexes clustering and formation of clathrin-coated pits resulted in both CHI3L1- and CHI3L2-induced
ERK1/2 phosphorylation suppression. This apparently indicated that initial steps of receptor-mediated
endocytosis was obligatory for CHI3L1- and CHI3L2-accociated MAPK signaling in 293 cells. At the same time,
Dynasore Hydrate, specific inhibitor of dynamin-mediated clathrin-coated vesicle formation, blocked only CHI3L1-
induced ERK1/2 phosphorylation, showing that in contrast to CHI3L2, CHI3L1-accociated MAPK signaling in 293
cells required coated vesicle formation. Same as 293 and U-251 cell medium supplementation by obtained from E.
coli recombinant protein, secretion of CHI3L2 after lentivirus-mediated transduction of corresponding cDNA into
293 cells resulted in cell growth arrest under serum-free cultivation. However, under serum-supplemented
culturing, analysis of CHI3L2-ectopically expressing 293 cells revealed increasing of cell viability and capacity for
substrate-independent growth similarly to CHI3L1-oncogene transduction. Thus, it was shown that in contrast to
CHI3L1 oncogene, CHI3L2 gene has oncogenic and tumor-suppression properties dependending on
microenvironment conditions. Key words: CHI3L1, CHI3L2, malignant transformation, cell viability, signaling
pathways activation.
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