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Table S1 Impact of mutations of human eRF1 on the GT Pase activity of eRF3 in its ternary complex with
the ribosome. Activity of the wild type eRF1 is accepted as 100%.

GTPase activity, %

eRF1WT 100
Y331A 98+2
H334A 98+2
H356A 95+4
F357A 1005
D359A 97+8
G363A 98+6
E365E 9% +7
H366A 97+4
E370A 95+6

Table S2 Differences in the experimental restraints used for the structura determination of the two
conformers of the C-terminal domain of human eRF1 in solution.

”Open” conformer "Closed” conformer
Tota number of NOEs 1857 1852
Number of long-range NOEs 497 490
Number of RDCs 90 69
NOEs different between the two Ha®** - HN*' (4.0) Ha®* - HN*' (4.5)
conformers Ha** - HN** (5.0) Ha**® - HN** (4.0)
(NOE constrained interatomic Ha>® — HN*® (4.0) Ha®® — HN**® (not observed)
distance shown in brackets, A) HN — HN** (3.0) HN®® — HN** (not observed)
HN®* - Ha*® (3.5) HN®** — Ha*® (not observed)

Ha®" — Hd,*® (4.5) Ha®*’ — Hd,*® (not observed)




Fig. S1 A region of the *H,”®N-HSQC spectrum of the C domain of human eRF1 illustrating the
presence of two conformational states of the protein. The amide signals from residues which belong to
the open conformation are marked with asterisks.
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Fig. S2 Plot of the number and distribution of the NOEs verus the amino acid sequence that were used
in the structure calculation of the open (A) and closed (B) conformers of the C domain of human eRFL1.
Each NOE is counted twice (for each residue in the NOE). NOEs are classified as: intra residue (black);
sequentia (blue, (i-j) = 1); medium range (red, (1 <i-j 4); long range (green, (i-j > 4)).
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Fig. S3 NOE map of the mini-domain (residues 329-372) of human eRF1. The dots below the diagonal
correspond to the NOEs between the protein backbone atoms (Haand HN). The dots above the diagonal
correspond to the observed NOEs between al protons. NOEs observed only in the open conformer are
shown in green. NOEs different in intensity between the open and closed conformers are shown in red.

The figure was generated using the program NM Rest, written in-house.
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Fig. $4 Representative NOEs in the open (A) and closed (B) conformers of the mini-domain of human
eRFL1. In the open conformer (A) the distance between K354 Ho and F257NH is 3.3 A whereas in the
closed conformer (B), this distance is larger, 3.5 A. as manifest in its smaller observed NOE. The
distance between T358 NH and H356 Ha and Hp is also different in conformers A and B.




Fig. S5 A cylindrical ribbon representation of the backbone of the C domain of human eRF1. The
variable radius/thickness of the cylinder is proportional to the dynamic properties (on the ps to ns time
scale) of the protein residues and is proportional to the value of (1-S°); the minimal thickness
corresponds to the value S = 1, the maximum to S* = 0.7. The C-terminal tail (residues 414-437) is not

shown.
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Fig. S6 The order parameter, &, calculated separately for the open and closed conformers of the C-
domain of human eRF1 using a model-free analyss with an assumption of fully asymmetric molecular
motions and tensors. Blue dots represent the values for the open conformer and red dots for the closed
conformer. Clearly the order parameters are very similar and the protein motions along the chain are

similar for the open and closed conformers.
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Fig. S7 The rate of peptidyl-tRNA hydrolysis in response to human eRF1, with mutations in the mini-
domain 329-372. The fraction of the *S-labelled tetrapeptide (MVHL) released as a function of time
from termination complexes formed with UAA (A), UAG (B), UGA (C) stop codons by the wild type
eRF1 (solid circles) or mutant forms of eRF1: His334—Ala (open circles), His366—Ala (solid triangles)
and Glu370—Ala (open triangles) is shown. The background release of tetrapeptide in the absence of
eRF1 has been subtracted in al graphs. A vaue of the fraction of peptide released equa to 1 corresponds
to the maximum vaue found for wild type eRF1.
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Fig. S8 Results of the gel filtration (A), and SDS-PAGE (8% acrylamide) gel (B) of the C domain of

human eRF1.
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Fig. SO The stabilization of the loop (residues 358-363) by a network of hydrogen bonds. Residues 358
— 363 of the find 48 calculated structures (of both open and closed conformers) are shown. All
structures were superimposed onto the atoms N, Ca, and C’ of the residues 359-362 of the representative

structure of the open conformer.




Fig. S10 Multiple sequence alignment of eukaryotic Class-1 polypeptide chain release factors eRFL.
Highly and completely conserved residues of eRFs are highlighted in blue/green and red, respectively.
The numbering above the sequence corresponds to that of human eRF1.

260 270 280 290 300 310 F20 330 340
Homo sapiens 3 ¥GGENGFNQATIELS TEVLESNVEF IQEKEL IGRYFDE ISQDTGRYCF GVED TLEALENGAVE I LIVYENLD INRYVLHCQGT-- - EEEKILYL TP

Galluz gallus 2 ¥GGENGFNQATELS TEVL SNVEF IQEKEL IGRYFDE IS 0D TGKYCF GVED TLRALEMGAVE ILIVYENLD INRYVLHCOGT-—-EEEKILYL TR
tMonodslphiz domestica 3¥GCENGFHOATELS TEVLSNVEF IQEKEL IGRYFDE IS 0D TGEFCF GVED TLEALEMGAVE TLIVYENLD INRYVLHCOGT- - -EEEKILYL TR
Aedes aegupl 3TGGENGFHOATIELAAESL CNVEF IOEKEL IGRYFDE IS 0D TGEYCF GVED TLEALELGSVE TLICHENLD ICRYVLENHYS- - U TS TTWLEL TR
Drosophila medanogaster 3¥GGENGFNOATELALRSL CNVEF IQEREL IGRYFDE ISODTGK¥CF GVED TLRALELGSWE TLICHENLD I CRYVLENHAN- -8 TS TTULHLTE
Mazoria vitipernis 3¥GGENGFNOATEL ALE 3L CNVEF IQEKEL TGRYFDE IS 0D TGEYCF GVED TLRALELGSVE TLICHENLD ICRYVLENHTH- - ~-NEE KV LEL TP
Bomby mor 3193 GENGFNOATELALESL ONVEF IQEKEL IGRYFDE ISODTGKYCF GVDD TLRALELGSVETLICHENLD I CRYVLESHATH---COE TILHLTE
Mematostella vectensis 3¥GGENGFNOATELASEVL ANVEF IQEKEL IGRYFDE ISODTGRYCF 67 AD TLRKALEMGAVD T LIVIENLD I CR IVLEMNHQT- - -DEN TWLHLIE
Stronglacenotus pupdratus S¥GEENGFHOATELS AEVL SHVEF IQEEEL IGETFDE IS ODTEEFCF GVED TF EALEMGAVE I LIVHENL DV CRY LLENHS S—--DEEKILHLNE
Caencrhabditiz briggsse B¥GCENGFHOATELALD TL ASVEF IQEKEL IGGYFDE ISODTGEYVF GV EDTL ALLEMGAVE TLIC WENLD IVR Y KMEN S DG———-EN ILLILEP
Monosiga brevicolls 2 S ¥GEENGFHOATELS TDVLSNVEF I AEKEL 1A= ¥FDE IS 0D TGKFCF GVED TMELL EMGAVE TLMUNENLE THRYELENF G- - —-CVEMEFLEP
Arabidopsis thaliana S¥YGGENGFNQATELS LE IL ANVEF IQEERL IGEYFEE ISODTEEYVF GVED TLHALES GATE TLIVWENLD INRYVIENS ATG- —-ETVIKHLNE

Vitis vhitera 3 ¥GCENGFNQATIELSSE ILSNVEF IQEKRL IGEYFEE IS 0D TGKYVF VDD TLEALENGAVE TLIVYENLD ISRYVLENN I TG- —~-E IVIKELNE
Dictycstelium discoideumn S ¥GEINGFNOATIELSGEVL S VEF IQEKRL ISCFFEE TACDTGRYCF GIADTLEALDLGAAHTLIVWESLET IRYLLRLP TG-——-EEKWIF LNE
Asperglius midilan: S¥GEENGFHOATELSAE TLSNVEFVOEKEL IGRYFEE IS 0D TGKVC¥GVED TLELALELGACE TLIVE ENL DY TRUVLENSEG- - ——HEVWUHTTE
Gibberella zeae S¥GGENGFNOAIELSSE TL GNVEF IQEEEL IGEYFEE ISQDTGEVCY S IED TLEALELGAVE TLIVFENLE I TRIVLEDNNG----SE ITLHTTE
Padospora anserinag S¥GEENGFHOATELASE TL GNVEF I0EKEL IGEYFEE IS 0DTGR [C¥GVED TLELLELGAVE TLIVE ENLEV TRUVLED SHNG----AE IITHSTE
Candida albicans S ¥GGENGFNQATELS AR TLANVEFVQEKELLEAYFEE ISQDTGRFC ¥GIED TLEAL DLGSCEKIINYENLI T IRY TLED I EG—— - -EEVM LHUNE

Pichia striptis S ¥GGENGFNOATELS AR TLANVEFVQEKELLNE ¥F DE IS 0DSGEFC ¥ GIED TLEAL DLGACE TUIV¥ENLI I IRY TLEDVEG— - —-VEVM AHANE
Saccharompees cersvsiae S¥GGENGFNOATELS AR AL ANVE YV OERELLEAYFDE IS QD TGRFC ¥ GIDD TLEALDL GAVE FLIVFENLET IRY TFED AEDH - - —-EVIEF LEP
Yarowia lipoltica S ¥GGENGFNOATELS AR TLSNVEFVOEKELL TOYFDE IS MDSGKFC ¥ G Y DETL AL DLGACE TWIVYENLD ICRMTLENND G- - —— EE TIWHI KK
Filabasidiella neaformans S¥GGENGFHNQATEL AAD L ANVEFVQEKEL I CEYFDE TALDTGEYCF GIND TLEAL EMGAVE TLIVHENL DM TR TLRN A 4G—— —~EE T IWF 3 TR
Cryptosporidium hominis S ¥GEINGFNOATELSSD AL ONVEFVOEKEL I TEFF DEVAQDTGEYV ¥ GINETL OALENGATEL LIVNENLE TER MVVENP 5 TG - - ——EEKMF LIS
Flasmodium fdciparum S¥GGINGFNOATELSSE AL CNVEF IQEKEL IGEFFEE TAQDTGEVVEGIDD TLELALEIGAVELLIL¥EGLD I IRL TTENPV T - —-OTETHHISE
Theileria parva C¥GGENGFCQATELS SECLSNVEF IHEKEL IEREFDE T A HD TGEYV ¥ GV YD TWIALENGHIEVLI I FEQLE I MRVLVENP 5 T - --TESWLLLIH
Entamoeba dispar S ¥GGMNGFHNOATELS AR TL RNVEFY AEKD L INS F DN TEMDTGEEVE GV CETLEALENGAVE ELIVHENLF T IR IELEHPQTD - —- ER EMLYLEK
Blephaisma japonicum AFGGENGE TOATELS AD TLENIKF I R EKEVMSKEF EEVAQD TEEYC ¥ GVED THETL IMGAVE VILLE ENLIT TRYWLENP TTG- --VEKTLEL TP
Loxodes striatus MFGGENGFHOATELS OV CL ONVEF I KEKNL I TELF EEVAQNS I TVC ¥GL TD THELL EMGAVE TLY INENLETF IWE KLENPVTE---EES TUVLSE
Didinium nasuum STGGENGFNQATELSSD AL KSVEF I HEKEV IGEFFDE T AKDTGKYVE GIFD TLEAMDNGS VD I LT I ¥ENLE VIR LILR D AT - - IV E TLHEE
Encephalitozoon cunicull MFGGESGLNQATEL CEDVL KEDVELS EEKEILCREFNE I TES GRFCF THRD TH - LEMGAVE TLIVFEG——— ————————————— LS————-
Tiypanosoma cruzi BHP GOVGLHNQATDLELD A1 TGVELUQEKELL .S EF DO TACDTOM¥CF GVHD THRCLE AGAVE TLIVYED LENSRY TIVENRGTE —-EEEM TIRIN
Trichomonas vaginalis & C¥FGGEEGFHOTIKMALPLLADVRLYRECELLCRLFDTIGTH-GPCAFGIFETHMA VD SGATE THILWDE LI YRC THE KDNG- - —-DSEMEE T T-
Paramecium tetraurelia M¥GGERGLHNQAWOLE QR SLLEVEY I REENLYGOFFEN ID KDTGLVVEGY CD THRAVE S CTI K TLYCVDTL OVLELECOS Ko—— - -TROEATETWE
Tetratymena thermophila S¥GGENGLNQATELAOESL TNVEFVQERW ISEFFDC T IDSG TV EGY CD THOLLL D GV IENILCFEEL TTLRV TREMNEVT-—-E0I THIFIFE
Gillarda theta 3¥GGE IGFNEATENSE VL DOLEC IKEEKT IESFFDE IE KDTGRYVEGCEETCHEL THGF L KIILWENLE IERMY YI DS F TH- ——-LETVEF KK
Eschaneustila sp S ¥GGENGFNOAT TLALN AT ANVEF Y AFKEL ISEFFEE THLDTGN IVF GV HD THRALE 0GALE TLML ¥ED IDMMR Y OLEHPVEG - - -DTRULELTS
Holosticha sp. 3¥GGENGLNE AT TLALD AL SNVEFV AFEELYSEFFEE TALDTGN IVFGVDD THRALENGATE THLLF ED LEV TRYVWENP LEG - - -3 TETLLLNE

Urolegius 0. S¥GGENGLNEAT TLALD AL TNVEFY TERELYSEFFEE TALDSGH IVF GVEDSMREALENGALE TLLMFEELD I TRYV IENP AKG-—-ETKTLYLIA

Owptricha rifallas S ¥GGENGLNEAT TLAAE AL THVEFV AEKELVSKFFEE TALDTGM IVF GV DD THEAL ELGAVE TVLLF EEL D INRYWLENPVEG - —-DTETI¥LNG
Tetmena pustulata 3¥GGENGLNE AT TLALE AL THVEFYAEKELYSKFFEE TALDTGHN IVFGVDD THEAL ELGAVE TWLLF EEL D INGYVLENPVEG - - ~ETETIFLN S
Stylorpchia lemnae 3¥GCENGLNE AT TLE AD AL THVEFVARKELYSTEFECISLDTGN IVFGY CD THEALELGAVE TILLFEELE I TRYVIENPVEG - —~DTRTLF LME
Stichoirichida sp. dlaka 3¥GGENGLNE AT THS AD AL THVEFY AERELYSOFFEE THLDTGN IVF GVED THRALELGAVE TILLFEDLE I TRE ALEMNPVEG- - -DTHILYLIE
Euplotes aediculatus B 8 ¥GGENGE S0ATSLARD AL BNVEFVEEKNL ISEYFEOTALDTGM IVF GVED TLHSLEIGALDLLMCEENLE INRYETRD S AN- - —DE T KT VILINE
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Fig. S11 The Ramachandran map plot (f and y torsion angles for the protein backbone) of all 24
conformers of the NMR families of solution structures of the closed (A) and open (B) conformers of the

C-domain of human eRF1. Glycine residues are marked by triangles and all the other residues are shown
as squares.
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