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Momusayusa u yenw: Korga pubocoma TOCTUTAET CTON-KOIOHA, TO OOBIYHO IMPOUCXOIHT
3aBepIIeHHe CHHTe3a Oenka — TepMuHANWsA TpaHcmanud. OmHAako 3a CcyeT
pacrmo3HaBaHUsl CTON-KOJOHAa yacTHUYHO KomiuieMeHTapHoil TPHK Ha crom-konone
MO’KET MPOUCXOIUTH MPOJOKEHHUE ITOHTAIIUH TPAHCIIALHHY, T. €. CKBO3HOE IIPOUYTEHUE
CTOTI-KO/IOHAa. BeposTHO, KOHKYpeHIHS TEPMHHALIWK TPAHCISIIHA W CKBO3HOTO
MPOYTEHHsI OOYCIIOBIICHA BIUSHUEM OKDPY>KEHHS, B KOTOPOM HaXOAUTCSI CTOM-KOIOH.
OCOOCHHO CHIIbHOE BIMSIHHE TaKOTO OKPY)KEHHsI CTOMN-KOJOHA HA TEPMHUHAIIHIO
TPAHCISAIUN OOHAPYKEHO Y HEKOTOPBIX MH(PY30PHiA, B TEHETHYECKOM KOJI€ KOTOPBIX BCE
TPH CTOM-KOJOHA MOTYT KOJHMPOBATh aMHHOKHCIOTHI. J[nsi mpencka3aHus COOBITHIA,
NpoUCXOAsAmuX Ha cromn-kogoHe, JI.JI. KuceneBbiM Oblia mpejiokeHa THIIOTE3a O
CYIIECTBOBAHNN «TPEThETO TeHeTHmdeckoro koma» [1]. B pamkax pa3BuTus 31O
KOHLICTILIMA Mbl U3YYHIIM, KaK Takue CTpyKTypHble aneMenThl MPHK, xak nocnennuii
CMBICIIOBOH KOJOH M TONH(A)-XBOCT, BIHMSIOT Ha 3P(GEKTUBHOCTh IyKAPUOTHUECKON
TEepPMUHALIMY TpaHCISUWU. Panee aiist 6akTepuii ObUIO MMOKA3aHO, YTO Ha CTOM-KOJOHAX,
CIEeMyIOMMX 3a KOJAOHAMHM TMPOJMHA W TIIHIWHA, HAOMIOJaeTcs 3HAYUTEIhHOE
MOHWKeHUe d3PPEKTHBHOCTH TEPMUHALINHU TPaHCIALUH [2]. OZHAKO IS 3YKapHOT 3TOT
BOIIPOC OCTaeTcs HeW3yueHHBIM. Ponb momn(A)-xBocTa B MHUIMALUKN TPAHCISIMNA U
crabunsHOCcTH MPHK X0pomo nccnenoBana. Kpome Toro, B Hamelt tabopatopun 0110
MmoKa3aHo, 4To Oenok, ces3bpBaromuiics ¢ monn(A)-xsoctom (PABP), crumynupyer
TepMHuHaLKIO TpaHcsuH [3]. [lodydeHHble HAaMU JaHHBIE O BIUSAHUU 3THUX 3JIEMEHTOB
MPHK Ha TepMuHammro TpaHCISIMK YKa3bIBAIOT HA TO, YTO 00€ 3TU CTPYKTYPHI
SBIITIOTCS ~ BaXXHBIMH  PETYJSATOPaMH TepMUHAIMK  TpaHCIsnuu. JlanmpHeimee
CUCTEMATHYECKOE N3yUCHHE MEXaHN3MOB, JIE)KAIIMX B OCHOBE MX pabOoThI, TTO3BOJUT MO
nocienoBatensHocTH MPHK nipeckaspiBath 3 (hekTHBHOCTD IPOTEKAHUS TEPMHHAIIAN
TPaAHCIISAIUN Ha CTOI-KOJIOHAX.
Memoowt u aneopummol: JIns w3ydeHus BIUSHUS S5'-KOHTEKCTa CTOI-KOJOHA Ha
3¢ PEKTHBHOCTH TEPMUHALIUH TPAHCIISIIIMU MBI UCTIOJIE30BAT OYHIIIEHHbIE pHOOCOMHBIE
KOMIUIEKCHI, OCTaHOBJICHHbIE Ha CTOMN-KOJIOHE (TpeTepMUHAIIMOHHBIE KOMILIEKCHI),
KoTopeie ObuTH coOpanbl Ha MPHK ¢ pa3mumyHbIME KOZOHAMU, MPEANIECTBYIOIUMHI
CTOM-KOJIOHAM, U JUTHHOU oJH(A )-XxBocTa. Takue KOMIUIEKCHI OBUTH MCTIOIB30BaAHBI TSI
oteHkH 3(pHeKTHBHOCTH BEICBOOOXKICHHUSI CHHTE3UPYEMOT0 OeJIKa WK MEeNThAa B X0J1e
TEPMHUHALIMK TPAHCISAIWU. BBICBOOOXKIEHHE B XOJe TEPMHUHAIUW TPAHCISAIIUU
JUIMHHOTO Oefka wm3ydyand ¢ momornbio Termi-Luc amammsa [4], Torma Kak
BBICBOOOJKJICHHE KOPOTKOTO MENTHAA, MOACITUPYIOUIETO ATOT MPOlecC HAa KOPOTKOU
pamke cumthiBaHus (UORF), — B peKOHCTpYMPOBAaHHOW CHCTEME DYKapHOTHYECKOU
TpaHcasnuu [5].
Pezynomamor: Mpl 00HapYXWIH, 9TO MOCJICTHUNA CMBICIIOBON KOJIOH B KOJHMPYIOIICH
MOCJIE0BATEIBHOCTH MOXKET OINPEAEIATh CKOPOCTh JYKApUOTHYECKOW TEpPMHHALIUU
TpaHciauun Oenka. Tak, mpu BBHICBOOOXKIEHHM JUIMHHOTO MENTHAA CKOPOCTb
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TepMUHALWHU ObLIa CHHYKCHA Ha TIMIWHOBBIX KOAOHAX. A Ha MPOJMHOBBIX KOJIOHAX Y
9YKapHoOT, B OTJIMYHE OT OAKTEpHUid, CKOPOCTb TEPMUHALIUH TPAHCIISUH ObLIa CHIDKEHA
TOJIbKO Ha OJHOM M3 JIByX M3Y4EHHbBIX KOIOHOB. VIHTEpeCcHO, 4TO, KpOME CHHKEHHON
CKOPOCTH TEPMMHALMK TPAHCIALMM, HAa BCEX KOJOHAX INIMIMHA ObUIO OOHApy>KEHO
yMEHbIIIEHHE CTa0MIBHOCTH PETEPMUHALTMOHHOT O KOMIUTEeKca. Takum oO6pa3oM, KOJIOH
ITIMIMHA TIepe]] CTON-KOAOHOM HE SIBJISICTCS ONTHMAIIBHBIM JUIS PEeaKLUK TePMHUHALMN
TPaHCIALMM JUIMHHOTO Oenka. OpHako B Jpyrol cucreme, Ine TECTUPOBAJIH
BBICBOOOJKICHNE KOPOTKOTO MENTH A, Mbl He HAOIMIONaNIN BIUSHUA TIUIKMHA U TPOJIHHA
KaK MOCJEIHUX CMBICIOBBIX KOJOHOB Ha CKOPOCTh TEPMHHALIMU TpaHcisAnuu. Panee,
TP U3YYECHUU BIUSHUS MOTH(A)-XxBocTa Ha A((EKTUBHOCTh TEPMHUHAIIUN TPAHCIISAIIUN
ObUI0 OOHApYKEHO, YTO BMECTE C €ro yJIMHEHHEM yBeluuuBaetcs 3(pQeKTHBHOCTS
TepMuHauuu. B paMkax maHHOW pabOTHI HAM yNANOCh YCTAaHOBUTH, YTO HA KOPOTKOH
KOAMPYIOIIEH MOCIeN0BaTEIbHOCTH NPUCYTCTBUE NONH(A)-XBOCTA HE CTUMYJIUPOBAJIO
TEPMUHALMIO TPAHCISLMM, €CIU IOCIEAHUM CMBICIOBBIM KOJOHOM OBUIM KOIOHBI
rJIMOyHa UK IMpOoJInHA.

Buigoowi: TlocnenoBaTenbHOCTh MOCIEAHETO CMBICIOBOTO KOJOHA W JJIMHA MOJH(A)-
XBOCTA ABJISIFOTCS KOHTEKCTHBIMU A€TePMUHAHTAMHU 3(p(HEKTUBHOCTH DYKaPHOTHIECKOM
TEPMUHALIUK TpaHCIAUUH. D(PPEKThl 3TUX NEeTEPMHUHAHT TakkKe MOIYIUPYIOTCS
JIOTIONTHUTENBHBIMU ~ (paKTOpaMH, TakuMH Kak mnpucyrctBue PABP wu  amuna
CHUHTE3MPYEMOTO MEeNTHAa. JTO YKa3blBaeT HAa BaKHOCTb KOMIUIEKCHOTO MOHWMAaHHUS
JIOKAJIbHOTO OKPY)KEHUsl, B KOTOPOM HAaXOAWUTCSl CTON-KOIOH, AJsl YCIELIHOTO
npecKa3anus, MPOAOJKUTCS WM 3aBEPIIUTCS Ha HEM CHHTE3 OeKa.
Qunancuposanue:. ViccienoBaHue BBIIOJIHEHO 3a CUET I'paHTa Poccuiickoro Hay4yHOTo
donma Ne 23-24-00382, https://rscf.ru/project/23-24-00382/.
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Motivation and Aim: When a ribosome reaches a stop codon, protein synthesis usually
ends, which is called translation termination. However, in certain cases, translation
elongation may continue at the stop codon due to the recognition of the stop codon by a
partially complementary tRNA, a phenomenon referred to as readthrough. The
competition between translation termination and readthrough is likely to be influenced
by the surrounding context of the stop codon. Notably, in some ciliates, where all three
stop codons can encode amino acids, the context surrounding stop codons exerts a
particularly strong influence. To predict events occurring at the stop codon, L.L. Kiselev
proposed a hypothesis about the existence of a “third genetic code” [1]. As part of the
development of this concept, we studied how such structural elements of mMRNA as the
last sense codon and the poly(A) tail affect the efficiency of eukaryotic translation
termination. While previous research in bacteria has demonstrated a significant decrease
in translation termination efficiency at stop codons following proline and glycine codons
[2], this phenomenon remains unexplored in eukaryotes. Furthermore, the role of the
poly(A) tail in translation initiation and mRNA stability has been extensively studied. In
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addition, our laboratory has shown that poly(A)-binding protein (PABP) stimulates
translation termination [3]. Our data indicate that both the last sense codon and the
poly(A) tail serve as important regulators of translation termination in eukaryotes.
Further systematic investigation into the mechanisms underlying the functioning of
mMRNA structural elements in translation termination will enable the prediction of
translation termination efficiency at stop codons based on mMRNA sequence.

Methods and Algorithms: To study the effect of the 5’ stop codon context on translation
termination efficiency, we used purified ribosomal complexes frozen at the stop codon
(pretermination complexes). These complexes were assembled on mRNAs with varying
last sense codons and poly(A) tail lengths. Such complexes were used to evaluate the
release efficiency of the synthesized protein or peptide during translation termination.
For the analysis of the release of a long protein, we utilized Termi-Luc analysis [4] while
the release of a short peptide, mimicking this process on a short reading frame (UORF),
was studied within a reconstructed eukaryotic translation system [5].

Results: We found that the last sense codon within a coding sequence can determine the
rate of eukaryotic termination of protein translation. Specifically, we observed a
reduction in termination rate at glycine codons upon the release of a long peptide
Furthermore, unlike in bacteria, where translation termination efficiency is reduced at
any proline codon, in eukaryotes, this reduction was observed only at one of the two
studied proline codons. Interestingly, in addition to the diminished termination rate, there
was a decrease in the stability of the pretermination complex at all glycine codons. Thus,
the glycine codon before the stop codon is not optimal for the translation termination
reaction of a long protein. However, in another experimental system focusing on the
release of a short peptide, we did not observe any effect of glycine and proline as the last
sense codons on the rate of translation termination. Furthermore, our previous studies on
the effect of the poly(A) tail on translation termination efficiency indicated that the
length of the poly(A) tail correlates with increased termination efficiency. Our current
work demonstrates that, in the context of a short coding sequence, the presence of a
poly(A) tail does not stimulate translation termination when the last sense codon is either
glycine or proline.

Conclusion: The sequence of the last sense codon and the length of the poly(A) tail
emerge as contextual determinants influencing the efficiency of eukaryotic translation
termination. Moreover, these determinants are subject to modulation by additional
factors, including the presence of PABP and the length of the synthesized peptide. This
indicates the importance of a comprehensive understanding of the local context
surrounding a stop codon to accurately predict whether protein synthesis will persist or
terminate at that point.

Funding: This work was supported by the Russian Science Foundation (Grant No. 23-
24-00382), https://rscf.ru/project/23-24-00382/.
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