Question

HanpeHHble B “cnawmx” pmbocomax 6enkm LARPI1, IFRD2 n SERBPI
YYacTBYIOT B perynauunm TpaHcnaumn. B pelweHHblX Kpuo-OM
CTPYKTYpPax MpeackasaHa nullb Hebonblwaga 4acTtb (~50 aa mn3 ~1000 aa
ona LARP1) paHHbIX 6enkoB. EcTb nm gpyrme B3auMoaemncBud
HenpencKasaHHbIX YacTen 6enKoB ¢ pmnbocomMasibHbIMU 6enKaMmn?

The proteins LARPI1, IFRD2, and SERBP1 found In ‘sleeping’ ribosome’
participate in the regulation of translation. Only a small portion (~50 aa
out of ~1000 aa for LARPI) of these proteins has been predicted in the
solved cryo-EM structures. Are there other interactions between the
unpredicted portions of the proteins and ribosomal proteins?

LARPI

OTO 6enoK, KOTOpbIM CBA3bIBaeTcAd C 5'-KOHLIOM
MPHK y Bxoaa B Manyto cybbegunHuuy pmbéocombl
M nogasnsaeT uHuumaumio TpaHenaumm (1) / This is
a protein that binds to the 5'-end of mMRNA at the
entrance to the small ribosomal subunit and
A-:y," inhibits translation initiation by competing with
‘ 7 Initiation factors (1)

UHTepnpeTauua npeackasaHua AlphaFold/

Interpretation of AlphaFold prediction:

Ctpyktypa LARPI npenckazaHa He4OCTOBEPHO
(pIDDT < 50), ogHako pIlDDT gpyrux 6enkos >70 /
The structure of LARP1 is predicted to be
unreliable (pIDDT < 50), but the plDDT of other
proteins is >70;

KayecTBO mMpenckasaHuUs B3amMopencTtema Mexay uenamum / Quality of
prediction of interaction between proteins (iptm) = 0.63.

IFRD2

AF3 Prediction Metrics: ptm vs iptm (with std deviation ellipses)

[NepecevyeHMe nMpencKasaHHOM CTPYKTYpPbI
LARP1 ¢ pPHK / Overlap of the predicted
structure of LARPT with rRNA

OTcyTCcTBUE
MJOTHOCTU
BO3MOXXHoro HaxoxxgeHmnsa LARPI
/ Absence of cryo-EM density in
the
predicted to bind

Methods

» MopenupoBaHMe 6enKOBbIX KOMMJIEKCOB ¢ nomolbio AphaFold /
Modelling protein complexes using AphaFold

* Busyanmsaumna B3anMoaenCcTBmm 6e5KoB ¢ pnbocomManbHbIMU Yepes
Chimera / Visualisation of interactions between proteins and
ribosomal proteins using Chimera

o AHanu3 paHHbIX ¢ nomouwblo Python (noctpoeHue rpadpukos) /

Analyzing data with Python (graphing)

HanoxeHue mogenu Ha puéocomy B Chimera / Overlaying a model onto a ribosome
in Chimera: K
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region where LARP1 is

(PDB: 8XP2)

IFRD2  RPL5 noka3biBatoT

2TO 6en0oK, KOTOPbI CBA3bIBAETCA C

BbicLLMMN confidence score

pPN6ocoMoOM ”N WUHAKTUBUPYET eeg,
MHIMB6UMpYa TpaHcnauuo MPHK (2) /

mal protein IS5

B3aMMoOeNCTBUSA MeXxay

This is a protein that binds to the
ribosome and inactivates it

6enkamMun (iPTM 0.42-0.47) /
IFRD2 and RPL5 show the

inhibiting MRNA translation (2)

highest confidence score of
inter-protein interactions
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~ g#0s ribosomal protein s5
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‘Os ribos

iptm_mean
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‘Os ribosomal protein 1363

(iPTM 0.42-0.47)

bosomal protein

BbiBoa/Conclusion:

|
| protein s18
rotein s15

B3anmMmopgencreug BHYTPU
PNH6OCOMDI HEBO3MOXKHHb,

"05 ribosomal protein 525

TaK KaK pacCcToaHuUa Mexny
yactamMm IFRD2 n RPL5 uvnu

otein 121

RPS5 ynaneHbl Ha 30-50 A /

0.58 0.60

ptm_mean

Mbl npenckasanm 14

of IFRD2 with ribosomal proteins

SERBPI

UHTepnpeTauusa npeackasaHma AlphaFold/
Interpretation of AlphaFold prediction:

benok wMeeT 3HayveHWe npu
rméepHaummn. OH nogaep>XMUBaeT
PNOOCOMbI B NMOTOBOM COCTOSAHUMU
BO BpeMga cTpecca, obecneumnBad

ObICTPbIA  3aMycK TpaHCAaUnn to be unreliable (pIDDT < 50); P
nocne ero okoHyaHua (3) / The Hecno)xeHHble y4yacTkn SERBP1 - ===
protein is important during FUBKME LLeMOYKM 6es3 PDB:8987
hibernation.It maintains YCTONYMBOrO AONOYEHUS B

ribosomes in a ready state during
stress, ensuring that translation is
quickly initiated after the stress is
over (3)
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Kak npouncxogut
% unknmnsauma MPHK ¢
HopoBUPYCHbIM 6€NKOM
VPg onga nHnumaumm

B3aMMoOOenNcTBmm
pubocoManbHbiMU 6enkamMm / We predicted 14 interactions

Ctpyktypa SERBPI1 npenckasaHa
HepocToBepHo (pIDDT < 50)/ The
structure of SERBP1 is predicted

npoctpaHcTBe / Unfolded regions
of SERBP1 - flexible chains without
a stable position in space

Interactions within the
ribosome are impossible
because the distances

IFRD2 c

between parts of IFRD2 and
RPL5 or RPSS5 are 30-50 A

PDB: 8XSX
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B3anmMoaoemcTteme Mexkay ruapodobHbIMU oé‘i'aTKa"i\’//M SERBP1 n RACKI

(IPTM 0.87) nmoatesep»paetcs cryo-EM/ Hydrophobic interactions of
SERBP1 and RACKT1 (IPTM 0.87) is found in cryo-EM maps.

Conclusion

® [lpenckasaHuna AlphaFold BbiaBmnn noteHuuanbHble

B3amnMoaemcTtBma ydacTtkoB 6enkoB IFRD2 n SERBP1 ¢
pnéocomManbHbIMKU 6enkaMun. Bsanmopencreme
SERBPI1-RACKI1 noaTBepOnIoCh aKCNepmMeHTalbHbIMU
KapTaMu Kpmno-IM / AlphaFold predictions revealed potential
interactions of IFRD2 and SERBP1 protein sites with
ribosomal proteins. SERBP1-RACKI] interaction was
confirmed by experimental cryo-EM maps

B3anmMogemncTteue BmnpycHoro 6enka VPg ¢ paKTopom

TPaHCNALNN? BupycHein - 6enok  VPg ¢ MHMUMaunm elF4G, npenckasaHHoOe B MoAeNn, cornacyeTcd C
PaKTopamm MHWHalln ony6/MKoBaHHbIMU BUOXUMMYECKUMU JaHHbIMUK / The
S 3aMblkact MPHK AN Interaction of the viral VPg protein with the initiation factor
Bbisoa/Conclusion: VPg ceasbiBaeTcs ¢ dakTopaMu MHULMaumm (c elF4G  2PPEeKTUBHON TPaHCHUNN elF4G predicted in the model is consistent with published

MexaHM3Ma
Kpno-oM

Ho pgn4
nccnegoBaHUS,

MOHNMaHWYA
BK/TIO4Ha4H

noaTBepPXAeHbl BUMOXUMUYECKMN).
HeobxoaouMbl  OOMNOSIHUTENbHbIE

OAHHOIo KOMIEeKca.

VPg interact with Initiation factors (elF4G interactions have been
confirmed biochemically). But understanding of the mechanism requires
additional studies, including cryo-EM of this complex.

Viral protein
factors

proteins

BUPYCHDbIX 6enKkoB

gates
efficient translation of viral

biochemical data
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