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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[3odopma daxTopa enonranii Tpancasii 1, eEF1A2, gk noTeHLiiHKI OHKOMapKep

Ha3sBa po6oTH aHIJIilICbKOIO:

The A2 isoform of translation elongation factor 1 as a potential oncomarker

PedepaT ykpaiHCbKOIO:

®axTop enonrauii Tpancsuii 1A (eEF1A) e k11040BUM KOMIIOHEHTOM arnapaty 6iJIKoBOTO CUHTE3y B €BKapiOTHii
KJIiTUHI. [cHy10Th 1Bi i30popMmu dakTopa enoHrauii TpaHcsii 1A, ckopoueHo eEF1A1 ta eEFIA2, ki e ineHTHYHUMU
Ha 92%. eEF1Al ekcripecyeThCsl B IepeBaKHil OifIbIIOCTI TKAHWH Ta KJITUH OPraHi3My, 32 BUKJIIOYEHHSIM CKeJIETHUX
M's13iB, CEPLIEBOTO M'SI3y i HEMPOHIB, B SIKMX BifOyBaeThCs exciipecist eEF1A2. V Bunagxy BUHUKHEHHS 36010 B
ekcnpecii i3opopm, a came, KOJIM B HOPMaJIbHUX KIIITHHAX "HENPAIioiounii” reH, mo koaye eEF1A2) nmoynHae cBOO
eKCIIpeciio, MOXKe BiiOyBaTUCS 3J105IKiCHa TpaHCPopMaliis Takux KIiTUH. Ha cboropiHi icHYI0Th KOMEPLiIHO
IOCTYIIHI MOHOKJIOHAJIbHI aHTUTINIA, 5K BIi3HAIOTh 0011 Bi i30popMu dakTopa esoHralii TpaHcssLii, o poouTh
Ipo6JIEMAaTUYHUM IX BUKOPUCTAHHS 3 METOI audepeHnianbHoro BusHauenHs eEF1A2. B ¢BiTi icHye sniie ogHa
saboparopis, sika mae aHTuTina npotu eEF1A2 BacHOro BUPOOHNULITBA i BAKOPUCTOBYE iX B iIMyHOJIOTTYHUX
JocinigkeHHsax. OHaK, CJIif] 3a3HAYMTH, 1O LIl aHTUTIJIA HE € KOMEPLiali30BaHUMHU, & 3HAYUTh, [TIOKU 110 HEJOCTYIIHI
17151 BAKOPUCTAHHS iHIIMMU JOCITiAHUKaMU. MeTOI0 IIPOEKTY 6yJI0 CTBOPEHHS CeU(PiuHUX aHTUTIJ IPOTU
isopopmu ¢akropa esnoHrauii Tpancasuii eEF1A2, Bu3HaueHHs BMICTY Liiei i30popMU B yxJIMHAX Pi3HOI J10Kai3auii
Ta IOLIYK CUTHAJIbHUX LIISXIB, yepes siki eEF1A2 Moke BIIMBATU Ha 3J1051KicHY TpaHchOpMalLiio KIiTUHU. [I7s
BTiJIEHHI METH NPOEKTY MU TAKOXX 00pasy MifxiJl, OCHOBAHMII HA BKJIIOYEHH] BiTHOCHO KOpoTKuUX (10-16
aMiHOKUCJIOTHUX 3aJIMIIKIB) (parMeHTIB aMiHOKUCJIOTHUX NOCiZoBHOCTI €EF1A2 1o cknanmy iMyHOreHHUX
KOHCTPYKLiil. Bysi0 MpoBeieHO KOMIT'IOTepHNUI NOPIiBHSIbHUI aHai3 aMiHOKMCIOTHUX MOCIiIOBHOCTEN 060X
i3oopm Ha OCHOBI IPOCTOPOBUX MO e XX OiIKiB 6yJI0 00paHO NENTUIH, 1110 MAaKCUMAaJbHO BiIPi3HSIIOTbCS MIX
C00010 1 3HaXO[4ThCs Ha O1JIKOBIil IOBEPXHI, IO OyZe pOoOUTH iX JOCTYIIHUMMMU [1J1s Blli3HABaHHS aHTUTiIamu. O6paHi
nentuny eEF1A2 KoH'toryBanu 3 6iIKOM-HOCieEM 6MYa4yuM CHPOBATKOBUM aIbOYMIHOM i TPOBOAMIIN iMyHI3aLii0
TBapyH [J1s1 reHepallii aHTUTIJI, SKi OTiM O4MITyBasy i nepesipsiu ix cneundiunicTs AHTHTING TpOoTU €EF1A2
BOJIOJIiZIM BUCOKOIO CIeMiYHICTIO, 1110 [O3BOJIMIIO HAM BUKOPUCTATH iX [1J11 CKPUHIHTY TiCTOJIONYHUX 3Pa3KiB
IIyXJIMH Pi3HOI JIoKasi3alii METOIOM iMYHOTICTOXiiMii i €EKCTPAKTIiB MyxJIMH METOJOM iIMyHOOJIOTUHTY. B pe3ysbTarti
MM BUSIBUJIM HasIBHICTBG 6inka eEF1A2 B 90% 3paskiB paky JereHis i npubansHo 70% 3pa3skiB paKy MIYHKY JIIOOUHY, a
TaKOX y BCiX 3pa3Kax paKy MOJIOYHO] 31034 JIoguHU. [I7151 BU3HaueHHs 6ikiB-niapTHepiB eEF1A2 6yy0 o6paHo
JIiHIIO KJIITUH KapLMHOMU MOJIOYHOI 3ay1031 JIIoAuHU. [lo-niepiie, Ui KIITUHY € 3JI05IKiCHUMU i, [TO-Ipyre, B
nicysonepaniiiHux 3pasKkax IyxJIMH MOJIOYHO] 3271031 6YJ10 BCTAaHOBJIEHO HasIBHICTh i30popmu eEF1A2 meTonoM
imyHorictoximii. Li kiiTuHY 6ys10 TpaHC()IKOBAaHO CTBOPEHMMY M€ HETUYHUMU KOHCTPYKLISIMHU, SIKi €KCIIPECYIOTh
nocainoBHocTi €EF1A1 ta eEF1A2 3nuti 3 HaloTag. OTpuMadi 6i71K0Bi KOMIIJIEKCH PO3AIJSIN B I0JiaKpUIaMiTHOMY
resii B JeHaTypyIouMX YMOBAX i BU3HAYa/IM OGiIKOBi CMYTH /17151 OAA/bIIOI ineHTudikalii Ha Mmac-creKTpoMeTpi. [
BMKOHAaHHS IPYroro 3aBAaHHS, a caMe JOCiIKeHHs B3aeMoZii 060x i3o¢opm dakropa enoHrauii TpaHcsanii 1A 3
GinkamMu-rapTHepamu in vitro, Mu obpasnu Tpu 6ijKa, sIKi 6epyTh y4acCTh Y CUTHAJIbHUX MIJISIXaX KJIiTUHY, B
opraHizauii nutockesnety Kiaitunu i penomeHi PHK 3anexnoi inteppepenti. Lle 30kpema KajnbMoyJliH, 6i710K
Argonaut, a TakoX HOBUM 6i/10K Sgtl, B3BaeMogis sIKOTo 3 (aKTOPOM eJIoHralii TpaHCcsaLil HaMu 6yJI0 HeloaBHO
BUsBiIeHO. Hamu Briepuie 6yJio BcTaHoBJeHO, o eEFIA2 Moske yTBOpIOBaTU KOMILJIEKC 3 6i7IKkoM Argonaut 3a
IOTIOMOTO aHTUTIN crienudiyHux 1o eEF1A2. OkpiM 1pOro, MU BU3HAUMIIY, 11O 15 i30pOpMa YTBOPIOE KOMILJIEKC

came 3 Ipyroto izopopmoro 6inka Argonaut mif, 4ac NPOXOIPKEHHS MITOTUYHOI (pa3y KJIIITUHHOTO LIUKILY.

Pedepar aHIJIiHCBKOIO:

Translation elongation factor 1A (eEF1A) is a key component of the apparatus of protein synthesis in eukaryotic



cells. There are two isoforms of translation elongation factor 1A, eEF1A1 and eEF1A2 in short, which are
92%identical. eEF1Al is expressed in most tissues and cells, with the exception of skeletal muscle, cardiac muscle
and neurons, where eEF1A2 is expressed. In the case of a failure in expression of the second isoform, namely, when
in the normal cells the "silent" gene encoding eEF1A2 begins its expression; it may result in malignant
transformation of cells. At present, monoclonal antibodies preparations, which recognize both isoforms, are
commercially available. Evidently, that the problem of selective determination of eEFIA2 cannot be solved by these
antibodies. In the world there is only one laboratory that has own antibody against eEFIA2 and use it for the
immunological studies. However, it should be noted that these antibodies are not commercialized and, therefore,
are not yet available for use by other researchers. The aim of project was to generate specific antibodies against A2
isoform of translation elongation factor eEF1, detect this isoform in tumors of different localization and search for
signaling pathways by means of which eEF1A2 may influence the malignant transformation of cell. To attain the aim
of the project we choose using of short peptides (about 10-16 aminoacid residues) derived from eEF1A2 sequence
as a main component of immunogenic constructions. We compared amino acid sequences of eEF1A1 and eEF1A2
and on the base of three-dimensional models of these factors we selected the peptides which were different and at
the same time situated on the protein surface to be accessible to antibodies. Selected peptides of eEFIA2 were
conjugated to a carrier protein bovine serum albumin and were used for animal immunization to generate
antibodies. These antibodies were purified and their specificity was tested by ELISA, immunoblotting and
imunohistochemistry. It was shown that purified antibodies recognized eEFIA2 in the individual state and in the
crude cell and tissue extracts and didn't demonstrate any cross-interaction with eEF1A1. High specificity of
antibodies against eEF1A2 allowed us to use them for screening of histological samples of tumors of different
localization by the method of imunohistochemistry and tumor extracts by immunoblotting. As a result, we found
the presence of eEF1A2 protein in 90% of lung cancer samples, approximately 70% of human gastric cancer
specimens and in all the samples of human breast cancer. We also used the antibodies against eEF1A2 to identify
this protein in the extracts of cells that grow in culture. A clear positive signal on western-blot was obtained in
human breast carcinoma cell extracts and mouse fibroblasts. The results indicate that in cancer cell lines, except
HelLa cells, eEF1A2 isoform is also present. We failed to detect eEF1A2 in HEK293 cell line extracts, but it should be
noted that this cell line is not cancerous but only immortalized. Thus, the results of our study confirm the
assumption that eEF1A2 can serve as one of the tumor markers, whose presence in the postoperative samples can
confirm the malignant nature of the tumor. To determine the protein-partners of eEF1A2 human breast carcinoma
cell line was selected. First, these cells are malignant and, secondly, in the postoperative samples of breast tumors
the presence of eEF1A2 was determined by immunohistochemistry. These cells were transfected by created
genetic constructs expressing eEF1A1 and eEF1A2 fused to HaloTag. The resulting protein complexes were
separated on polyacrylamide gel in denaturing conditions and the protein bands were selected for further
identification by mass spectrometry. To study the interaction of both isoforms of translation elongation factor 1A
with protein partners in vitro, we chose three proteins involved in cell signaling pathway, in the organization of the
cell cytoskeleton and phenomenon of RNA dependent interference. This is, in particular, calmodulin, protein
Argonaut, and a new protein Sgtl, whose interaction with translation elongation factor we have recently
discovered. We first found that eEF1A2 isoform can form a complex with the protein Argonaut using an antibody
specific to eEF1A2. In addition, we determined that eEF1A2 forms a complex with a second protein isoform of
Argonaut during mitotic phase of the cell cycle.
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