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Momusayua u yenp. DyKapUOTHYECKUH TEPMHUHAIIMOHHBI KOMIUIEKC IIOMHMO
OCHOBHBIX JIBYyX (hakTopoB TepmuHainu eRF1 u eRF3 moxeT BkirtouaTs B cebst ropasio
Oonbiie OenkoB. Tak, y OpoXoKed M MIICKONMTAIOMIMX ObUIa MOKa3aHa pPeryJsius
TepMuHanuu TpaHcwsiiuu Oenkamu PABP, elF3j, DDX19, Glel, elF5A, ABCEL,
PDCDA4, PAIP1 u PAIP2. Kpome TOro, 04€BUAHO, YTO B PsJIE€ MPOLIECCOB, MPOTEKAIOIIUX
BO BpeMs TPaHCISLWHU, TAKUX Kak oOpa3oBaHHe 3aMKHYTO# closed-loop cTpykTyphl
MPHK wu Tpancmsmmst Ha kopotkux UORFs ¢ mocnemyromeld pewHHIHAIMCH
TPAHCIALMY, HWHULMATOPHBIE M TEPMHUHALUOHHBIE PHOOCOMHBIE  KOMILIEKCHI
commwkarotcs. Takum 00pazoM, (pakTopel MHUIMALUHN TOTEHLIUAIFHO MOTYT BIUATH Ha
AKTUBHOCTHh (DaKTOPOB TEPMHUHALMHM TpaHCHsuu. Llenpto maHHON paboThl OBLIO
KOMIIJICKCHOE HCCIIeIOBaHNE POJH (PAaKTOPOB MHULMALMK B TEPMHUHALMK TPAHCISLIMN
9YKapHOT.

Memoowt u ancopummour: Jlnsg pelieHUs TIOCTABICHHOM 3aJadyd  HaMH ObLIa
UCIIONIb30BaHbl MOJICNBHBIC IN Vitr0 CHCTEMBI: PEKOHCTPYHMPOBAHHAs M3 OTACIBHBIX
KOMIIOHEHTOB CHCTE€Ma TPAHC/SIUM MIICKONUTAOIMX M OYHILCHHbIE H3 JM3aTa
PETUKYJIOLUTOB KpOJHKA IMpeTepMUHAIMOHHBIE KOMIUIEKCH. C TOMOIIBIO JAHHBIX
METOOB OBUIO HCCIIEOBAHO BIMSHHUE (DaKTOPOB WHHUIIMAIIMU TPAHCISIMHA HA pa3HbIE
CTaJIuM TEPMUHALUHU TPAHCIISLIH.

Pesynomamer: Hamu oOHapyskeHo, uTo (dakrop maumalmu elF4F, cs3piBaromuiics ¢
PABP, a tounee nBe ero cyobpenunaunbl elF4G u elF4A, 3HAUUTETEHO CTUMYIHUPYET
TEPMUHALMIO TPAHCISAIMU. MBI IOKa3aJIH, YTO 3TH CYObEAMHHUIIBI YYaCTBYIOT B Pa3HbIX
cramuax tepmuHanuu TpaHcisuu. elF4A cnocoberByer 3arpyske eRF1 B A caiit
pubocomsl, a elF4AG ctumynupyeT akTHBHOCTH (akTopa TepmuHanuu €RF3. Kpowme
Toro, oOHapyxeHo, 4To elF4A cBaspiBaetcs ¢ npeTK B AT® dopme u mucconmmpyer
nocne rugponu3a AT®. AxtuBHocth €lF4AF B TepMuHALMM TpaHCISUUU PACTET B
npucyTtctBun monn(A) xsocta MPHK u cBszanHoro ¢ HuM Oenka PABP. bornee Toro, Mt
BBISIBUJIM Y4acTHe B TEPMUHALMHU TpaHcsinuu ¢axtopa naunuanmu elF4B, xotopsrii
cBsa3bpIBaeTcs ¢ elF4AF B xoxe vHANIMALINY.

[omumo s3TOTO, HaMHM OOHapyKeHO, YTO Apyroi dakrop wHHUarmu, elF3, Taxke
3HAYUTEIFHO CTUMYJIHPYET TePMHUHALMIO TpaHCsAuu. elF3 He TONbKO CTUMYIUpYeT
pacro3HaBaHue CTON-KOAOHa (akTtopoM TepmuHanun €RFI, HO u akTHBUpYyeT
CIIEIYIOIYIO CTaanio TepMuHamy — rugponu3 I'T® daxropom eRF3 u nocnenyromuryto
akkomojanuio eRF1 B menTuaunrpancdepasHoMm 1eHTpe pubocombl. [TokazaHo, 4To
Juist pabotel elF3 B Tepmunanmu tpancisinun He Tpedyercs elF4F, u npu coBMecTHOM
no0aBiieHNH 3THX (HaKTOPOB MHUIMALMK B peakuuio ruaponusa nentuamwi-TPHK nx
addextel  cymmmpyroTcs. OOHapyxeHo Takke, uto elF3  cBs3wBaeTca C
TEPMUHAIMOHHBIMU KOMITJICKCAMH, OJJTHAKO HE BIIMSET Ha CBA3BIBAHNE C HUMH (DaKTOpPOB
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TepMuHanud. [ToMUMO 3TOro, HaMu MOATBePkAeHO yuactre elF3 B CkBO3HOM uTeHUM
MPEXIEBPEMEHHBIX CTOM-KOJAOHOB, KOTOpPOE paHee OBLIO TOKa3aHO Ha KIIETKaX
JPOACKEH.

Buisoowi: B xone uccienoBanus ObUIO MPOJEMOHCTPUPOBAHO YYACTHE JBYX OOJNBIINX
WHHUIMATOPHBIX KOMIUIEKCOB B PETYJSAIMHA TEPMHHAIMM TPAHCIAIUN — KOMILIEKCa
elF4F, cesaseiBarorierocs ¢ kanom Ha MPHK, u xomruiekca elF3, ceaseiBaromerocs ¢ 40S
cyObenuHuIEeH pubocoMBl. benku, BXOMAIIME B 3TH KOMIUICKCHI, JINOO y4acTBYIOT B
obpaszosanun closed-loop crpykrypesr MPHK, nu60 ™Moryr OBITH BOBICUEHBI B
TpaHcsnuio Kopotkux UORF, B pe3ybTaTe 4ero OHM COMMKAIOTCS ¢ TEPMUHUPYIOITUM
komriekcoM. Takum — oOpa3oMm, OOHapyKEHHOE CTHMYJHpYIOIIee  BIUSHHC
HHHUIUATOPHBIX (PaKTOPOB Ha TEPMUHAIIMIO TPAHCIAIMH MTPOUCXOUT, BEPOSTHO, MPH
TPAHCIIAIUH 3THX CTPYKTYD.

Qunancuposanue. Viccnenosanue noaaepxano rpaaroMm PHO (Ne 22-14-00279).
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Motivation and Aim: In addition to the two main release factors eRF1 and eRF3, the
eukaryotic termination complex may include many more proteins. Thus, in yeast and
mammals, the regulation of translation termination by PABP, elF3j, DDX19, Glel,
elF5A, ABCE1, PDCD4, PAIP1 and PAIP2 has been shown. In addition, it is obvious
that in a number of processes occurring during translation, such as the formation of a
mMRNA closed-loop structure and translation at short UORFs with subsequent reinitiation
of translation, the initiation and termination ribosomal complexes come closer together.
Thus, initiation factors can potentially influence the activity of release factors. The goal
of this work was a comprehensive study of the role of initiation factors in eukaryotic
translation termination.

Methods and Algorithms: To solve this problem, we used in vitro model systems: the
mammalian reconstituted translation system from individual components, and
pretermination complexes purified from rabbit reticulocyte lysate. Using these methods,
the influence of translation initiation factors on different stages of translation termination
was studied.

Results: We found that the initiation factor elF4F, which binds to PABP, or more
precisely its two subunits elF4G and elF4A, significantly stimulates translation
termination. We have shown that these subunits are involved in different stages of
translation termination. elF4A promotes the loading of eRF1 into the A site of the
ribosome, and elF4G stimulates the activity of the release factor eRF3. In addition,
elF4A was found to bind to preTC in the ATP form and dissociate after ATP hydrolysis.
The translation termination activity of elF4F increases in the presence of the poly(A) tail
of the mRNA and PABP. Moreover, we identified the involvement of the initiation factor
elF4B in translation termination, which binds to elF4F during initiation.
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We found also that another initiation factor, elF3, significantly stimulates translation
termination. elF3 not only stimulates the recognition of the stop codon by eRF1, but also
activates the next stage of termination — GTP hydrolysis by eRF3 and subsequent
accommodation of eRF1 in the peptidyl transferase center of the ribosome. It has been
shown that elF3 does not require elF4F to function in translation termination, and when
these initiation factors are added together to the peptidyl-tRNA hydrolysis, their effects
are additive. It was also found that elF3 binds to termination complexes, but it does not
affect the binding of release factors to them. In addition, we confirmed the participation
of elF3 in the readthrough of premature stop codons, which was previously shown in
yeast cells.

Conclusion: The study demonstrated the involvement of two large initiation complexes
in the regulation of translation termination: the elF4F complex, which binds to capped
MRNA, and the elF3 complex, which binds to the 40S ribosomal subunit. Proteins
included in these complexes either participate in the formation of the closed-loop
structure of mMRNA or can be involved in the translation of short uORFs, as a result of
which they come closer to the termination complex. Thus, the detected stimulating effect
of initiation factors on translation termination probably occurs during translation of these
structures.
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