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

Pedepar (yxp)

®axrop esonrauii Tpancsuii 1A (eEF1A) e K11040BMM KOMIIOHEHTOM arapary 6iJIKoBOro CMHTe3y B €BKapiOTHiN KJIiTHHI. ICHYIOTb
IBi i30opmu (Paxropa enoHrauii Tpancasuii 1A, ckopoueHo eEF1Al Ta eEF1A2, siki € ineHTndHnMU Ha 92%. eEF1Al ekcripecyeTbes
B IIEPEBAXXHIN OiZIbIIOCTI TKAHMH Ta KJITUH OPraHi3aMy, 32 BUKJIIOYEHHSIM CKEJIETHUX M'S3iB, CEPLIEBOrO M'SI3y i HEMPOHIB, B SIKUX
BimOyBaeTbCs excnpecisi eEFIA2. YV BUnNanKy BMHUMKHEHHS 30010 B eKcIpecii i30opM, a came, KOJIM B HOPMaJIbHUX KJTHHAaX
"Henpauoouuil” reH, mo Koaye eEF1A2, noynHae CcBOIO eKCIIpeciio, MOoXe BifoyBaTUCS 3JI0sIKiCHa TpaHchopMallis TakKuX KIITUH.
Ha cporogsi iCHyIOTb KOMEPILiHO JOCTYIIHi MOHOKJIOHAJIbHI aHTUTiNA, SIKi BMi3HAIOTh 0OMIBi i30dopmu (aKkTopa esoHrauii
TpaHCIIsILi, o pooUTh MPO6IEMAaTUYHNUM iX BUKOPUCTAHHS 3 METOI0 JudepeHLianbHoro Bu3HayeHHs eEF1A2. B cBiTi icHye nume
OJlHa J1abopaTopis, sika Mae aHTUTiNa nTpoTu eEF1A2 Bj1acHOro BUpOGHULTBA i BUKOPUCTOBYE iX B iMyHOJIOTIYHMX JOCJiIPKEHHSX.
OpHak, i 3a3Ha4YMTH, 1O i aHTUTIJIa HE € KOMePLiali30BaHVMM, & 3HaYUTh, [TIOKU 1O HEJOCTYIIHI [J1s1 BUKOPUCTAHHS iHIIMMU
JIoCIigHUKaMu. MeToI0 NMPOEKTY OyJI0 CTBOPEHHS crieln(piyHMX aHTUTIN NPOTH i30dopmu ¢akTopa esoHrauii Tpancasuii eEF1A2,
BU3HA4YEeHHS! BMiCTy 1iei i3opopmu B myxymHax pi3HOI JoKasjizalii Ta MOUIyK CUTHAJBHUX LLIAXiB, yepe3 ski eEF1A2 moxke
BIJIMBATA Ha B3JIOSIKICHY TpaHCcpOpMallilo KIITUHU. [IjIs1 BTiZIEHHI METW NpPOEKTy MU TaKoX OOpajyy IMifXiZ, OCHOBAaHMI Ha
BKJIIOYEHHI BifHOCHO KOpOTKuxX (10-16 amiHOKMCIOTHUMX 3anumikiB) ¢parMeHTiB aMiHOKHCJIOTHUX MociigoBHocTi eEFIA2 no
CKJIa[ly iMyHOT€HHUX KOHCTPYKLUii. ByJo MpOBeNEeHO KOMIT'IOTEPHUN MOPIBHSJIBHAN aHasi3 aMiHOKMCJIOTHUX MOCJIiTOBHOCTEN
060x i30(pOpM Ha OCHOBI TPOCTOPOBUX MOjieJell IIuX OisKiB 6ys10 06paHO MENTUAMY, IO MAKCUMAJIBHO BifIPi3HSIOTHCS MDK CO6OIO i
3HaxXOZSThCSl Ha OINKOBiM MOBEpXHi, mo 6yae poouTH iX NOCTYNMHMMM IJIsl BIi3HAaBaHHS aHTUTiINamu. O6pani nentuan eEF1A2
KOH'IOTYBaJIX 3 GiJIKOM-HOCiEM GMYauyMM CHPOBATKOBUM asibOyMiHOM i MpoBOAMIIM iMyHi3alilo TBAapuH IJ1s1 TeHepallii aHTUTi, sKi
MOTIM OYMINYBaJM i mepesipsiay ix cnenudivHicTs AHTHTINIA TpOoTH €EF1A2 BOJsIOAiMM BUCOKOIO Crenu@ivHICTIO, MO [A03BOJINIO
HaM BUKOPHUCTATHU iX M1 CKPUHIHTY TiCTOJIOTIYHMX 3pasKiB MyXJIMH Pi3HOI JIOKasi3alii MEeTOJOM iMyHOTICTOXiiMii i €KCTpaKTiB
MYXJIMH METOZOM IMYHOOGJIOTHHTY. B pesysbTaTi My BUSIBUIM HasBHICTH 6inika eEF1A2 B 90% 3pa3skiB paky JiereHis i mpubau3Ho
70% 3pasKiB paKy IUIyHKY JIIOJMHY, & TAKOX Y BCiX 3pa3Kax paKy MOJIOYHOI 3aJ103U JIOLUHU. [l BU3HAYEeHHS OiJIKiB-IIapTHEpiB
eEF1A2 6ys0 06paHo JiHil0 KJIiTMH KapLUUHOMHU MOJIOYHOI 3a/103u yoguHu. [lo-nepiue, Ui KJIITUHU € 37I0KICHUMU i, MO-Ipyre, B
micysionepaniiHuX 3pa3Kax MyXJIUMH MOJIOYHO]I 3a103M OyJIO BCTAHOBJIEHO HAsIBHICTh i30¢opmu eEF1A2 MmeTomoM iMyHOTiCTOXiMII.
Li kniTHu 6ys10 TpaHC)PIKOBAaHO CTBOPEHMMU T'€HETUYHMMU KOHCTPYKLISIMH, $IKi €KCIIPECYIOTh NocifgoBHOCTI €EF1A] Ta eEF1A2
snuti 3 HaloTag. OTprmaHi 6iIKOBi KOMIUJIEKCH PO3IISIA B TOJiAaKpUJIAMiIHOMY Tejii B €HATypylOUMX YMOBAx i BU3HAYaJIU
6i7IKOBi CMyru AJis mopjanblioi ijeHTudikanii Ha mac-crnekrpometpi. [ly1si BUKOHAHHS IPYroro 3aBJaHHS, a caMe JOCHiIKeHHS
B3aemogii 060x izodopm ¢akropa esnonrauii TpaHcasnii 1A 3 6inkaMu-nIapTHeEpaMu in vitro, Mu obpanu Tpu 6isKa, siKi 6epyThb
y4acTb Y CUTHQJIbHUX LUISIXax KJITMHU, B Opralisanii uurockesnety kiaiTuHu i ¢penomeHi PHK 3zanexHoi iHTepdepenuii. Le
30KpeMa KaJbMOAYJIiH, 6i710Kk Argonaut, a TakoK HOBUI! 6i710k Sgtl, B3aeMogist sKkoro 3 pakTopoM esloHrallii TpaHCsLii HaMu 6ys0
HeloJlaBHO BHUsBIeHO. Hamu Brepie 6ysi0 BcTaHOBJeHO, o eEFIA2 Moxke yTBOpIOBaTH KOMILIEKC 3 OikoM Argonaut 3a
JlonomMoro aHTuTin crnenudiyHux A0 eEF1A2. OkpiM 11bOT0, MU BU3HAUMIIY, 110 115 i30pOopMa YTBOPIOE KOMIIJIEKC came 3 APYroio

isodopmoto 6iska Argonaut mnif, Yac MPOXOIKEHHS MITOTUYHOI a3y KIITUHHOTO LUKITY.
Pedepar (aHrI)

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, eEF1A]1 and eEF1A2 in short, which are 92%identical. eEF1A1 is expressed in most
tissues and cells, with the exception of skeletal muscle, cardiac muscle and neurons, where eEFIA2 is expressed. In the case of a
failure in expression of the second isoform, namely, when in the normal cells the "silent" gene encoding eEFIA2 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 eEF1A2 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 eEFIA2 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 eEFIA2 sequence as a main component of immunogenic constructions.
We compared amino acid sequences of eEF1Al 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 eEF1A2 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 eEF1A2 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 eEFIA2 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 Hela 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 eEFIA2 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 eEFIA2 was determined by immunohistochemistry.
These cells were transfected by created genetic constructs expressing eEF1Al and eEFIA2 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 eEFIA2 forms a
complex with a second protein isoform of Argonaut during mitotic phase of the cell cycle.

Inpekc YIK: 57, 57.083.3

Kozu tremaruunux pyopux HTI: 34.01
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Hassa npoaykuii (ykp): [lentuno-cneuudiyHi aHTuTiIa npoTu Apyroi isodpopmu paxkTopa enoHrauii TpaHcsuii, eEF1A2, ta ix

XapaKTEPUCTHKA.

Hassa npoaykuii (anrJi): Peptide-specific antibody against the second isoform of translation elongation factor, eEF1A2, and its
characteristics.
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