Tug-of-War: How PAIP1 and PAIP2 activate and
‘O inhibit translation
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[MepetaruBaHue kaHata: Kak PAIP1 n PAIP2 akTuBMpyroT 1 MHrIMONPYIOT TPaHCNALUIO

ﬁtroduction/BBeneHMe: \
Through the course of translation, mMRNA has the tendency to take a closed loop

shape due to the interaction of the 3’ and 5° RNA and has a positive effect on the

rate of translation. Other factors tend to have an effect on mRNA either speeding up

or slowing down this process. We decided to make sense of the biochemical PAIP?2 PAIP1
mechanisms that take place when the closed mMRNA loop is formed or torn apart by

PAIP1 and PAIP2, important regulators of translation.

B xoae TpaHcnsumm MPHK MoXeT npuHuMaTh hopMy 3aMKHYTOM NETNN, NOCKOSbKY Inhibition Activation
Takoe B3aumopenctaune 3’ n 5° PHK nonoxuTtensHo BnusieT Ha addeKTUBHOCTb MHrmbnposaHne AKT1BaL S
TpaHcnauun. Ha MPHK Takxe BO30eNCTBYIOT pa3nunyHble pakTopbl IMOO ycunsas,

\nm60, 3amennssa atoT npouecc. Mbl pelimnm pasobpaTbCcsa B GMOXMMNYECKOM /

MexaHu3mMe opMUpoBaHUA U paspbiBa 3aMKHYyTOU netnn MPHK.

Materials/ MaTepuansi:

Throughout the course of our research we used Alpha Fold 3 software in
order to aid us in Al generated visuals of structures that are currently not
available as crystal structures. Additionally we compared our results with
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Amodel of a closed loop mMRNA Bo Bpemsa nccnegosanua mbl ucnonb3osanu Alpha Fold 3, 4ytobbl co3gatb
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initiation factor eIF4G (binding near creHepupoBaHHble I Mogenun CTPYKTYp, YbUX KpUCTaNMYECKUX CTPYKTYP Ha
AR o 5y 14 protein [AHHbI MOMEHT HeT. KpomMe Toro, Mbl CpaBHUMW HaLUW Pe3ynbTaThl C

y , ONOXMUYECKUMUN OAaHHBIMMW.
ogenb 3aMkHyTOU netnu mMPHK,

cdopmMmnpoBaHHOM

B3aMOOENCTBUEM

nHuunaTopHoro daktopa eLF4G
(cBA3bIBatoLWErocd y 5’ cap) u
poly-A-binding protein (PABP, y 3’
KOHLA).

Results/ Pe3ynbsraThbl

MRNA

PABP binds to mRNA

( PABP ) elF4G
PAIP1 activates translation when it interacts with PABP O I 0 %

forms these interactions, the overall stabillity of the complex A. L RNA St,a@

increases as the proximity of all the molecules increases[1].

protein elF4g as shown on the right also aids for

circularization of mMRNA. PAIP2 is an inhibitor of

and RRM3 domains of PABP (picture B), promoting disruption B Bsavmopenctene PABP un MPHK
of PABP and mRNA interactions which results in ’

domains RRM1 and RRM2 (as seen in figure D). As PAIP1 ( @ @l oy

As a result, translation rates increase. [2].Additionally, the K ' &y
translation[3]. It competes with PAIP1 and binds to RRM2

destabilization of closed loop which mRNA forms[4].

PAIP1 gencrtByeT kak akTuBaTop TpaHCnauum, Korga oH
B3anmopgemncTeyet ¢ gomeHamn PABP RRM1 n RRM2 (kak
BUOHO Ha puCcyHKe B npason Yyactu D). INockonbky PAIP 1
obpasyeT 9Tu B3anMoaenCTBUs, obuias ctabunbHOCTb
KOMMJeKca yBENMYMBAETCS N0 Mepe yBeNnYeHust brin3octu
BCeX Morekyn. B pesynbsrate, CKOPOCTh TpaHCNAL UK

When PAIP2 interacts with

PABP, its connection between elF4G
mRNA and PABP weakens PABP
/Korga PAIP2 pearunpyet ¢ o

yBenunymsaetcd. Kpome Toro, 6enok elF4g, kak nokasaHo PABP. cina B3auMOaelicTBus
cnpasa, TakKke crnocobcTsyeT unpkynsapusauum MPHK — , vPHK 1 PABP ocna6esaet

| - PAIP1
PAIP2 anaetca nHrmbmntopom tpaHcnauuun. OH KOHKypupyeT SRR "F@]—@I @ l®ﬁ' The overlap between PABP and ¢ S
¢ PAIP1 u ceasbiBaeTcs ¢ gomeHamt RRM2 1 RRM3 PABP D, J_l.ltuguju mRNA was reduced by &
(n3obpaxeHue B), cnocobcTBys HapyLLEeHUIo C-terminal PN 5094 A2, 3
B3anmopenctesnn PABP n mPHK, 4yto npnBoguT K /Mnowwane B3aMMoAencTBms
nectabunmaauum 3amMKHYTOW NeTnu, KOTopyto 06pasyeT PABP 1 mRNA ymeHbLImnace
MPHK. Ha 5094 A?

No interaction with PAIP1

HeT B3aumogeiicTeus ¢ PAIP1: Interaction with PAIP1 is present/

B3saumopgencreue c PAIP1 npucyTtcTByerT:

As a result of adding PAIP1 the interactions
between elF4G, PABP and mRNA all
increased by 4240 A2,

B pesynbraTte gobasnerHus PAIP1
B3anmogenctema mexay elF4G, PABP n
MPHK yBenunumusatotcs Ha 4240 A2,

@)nclusionsl BbiBOAbLI: / _ \
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