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Figure S1 

A) Schematic drawing of domain structures and conserved regions between Pc-eRF3 and 

aEF1α. The conserved G-domain motifs are shown as black squares according to ref. 11. 

B) Sequence alignment of Pc-eRF3 and its homologs. Muscle (67, 68) and ESPript 

(http://espript.ibcp.fr/ESPript/ESPript/index.php) (69) programs were used to generate the 

alignment with secondary structure of aEF1α. Sc-eRF3: Saccharomyces cerevisiae eRF3, 

Sp-eRF3: Schizosaccharomyces pombe eRF3, Hs-eRF3: human GSPT1, Ap-EF1a: Aeropyrum 

pernix EF1α, Ec-EFTu: E. coli EF-Tu, Ta-EFTu: Thermus aquaticus EF-Tu. The Pc-eRF3 

mutation sites identified in this study are indicated by triangles. 

 

Figure S2 

Sequence alignment of Sc-eRF1 and its homologs. Muscle (67, 68) and ESPript 

(http://espript.ibcp.fr/ESPript/ESPript/index.php) (69) programs were used to generate the 

alignment and secondary structure prediction. Sp: Schizosaccharomyces pombe, Hs: human, 

aRF1: Aeropyrum pernix aRF1. The Sc-eRF1 cooperative mutation sites identified in this study 

are indicated by triangles. 

 

Figure S3 

Complementation analysis of eRF3 temperature sensitive strain (eRF3ts) of S. cerevisiae 

(YK21-02).  Growth of the eRF3ts strain that had been transformed with the Pc-eRF3-mutant 

plasmids at restrictive temperature, 37℃, is shown.  (-: no growth, +: weak growth, ++: good 

growth) 

 

Figure S4 

Yeast two-hybrid binding assay of Pc-eRF3c mutants against Sc-eRF1. Binding domain vector 

pGBT9 alone, or fused to Sc-eRF3c, Pc-eRF3cwt, or its mutant genes were introduced into the 

AH109 strain together with pGAD424-Sc-eRF1, and growth of the transformants were examined 

on selection plates. (-: no binding, +: weak binding, ++: good binding) This figure is complete 



data set of Figure 2B. 

  

Figure S5 

Complementation analysis of the double tet-OFF strain of S. cerevisiae (Y138) by Pc-eRF3c 

mutants. p416GPD vector, p416GPD-Sc-eRF3c, p416GPD-Pc-eRF3 cwt and its mutants were 

introduced into Y138 in combination with p414GPD-Sc-eRF1, and growth of the transformants 

were examined in the presence of 7.5 µg/ml doxycycline. (-: no growth, +: weak growth, ++: good 

growth) 

 

Figure S6 

Yeast two-hybrid binding assay of Sc-eRF1 mutants against Pc-eRF3cwt. Activation domain 

vector pGAD424 alone, or fused to Sc-eRF1 or its mutant genes were introduced into the AH109 

strain together with pGBT9-Pc-eRF3cwt, and growth of the transformants were examined on 

selection plates. (-: no binding, +: weak binding, ++: good binding) . This figure is complete data 

set of Figure 4C. 
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Table S1. Yeast strains 

Y40 MATα ade2D::hisG his3D200 leu2D0 lys2D0 met15D0 trp1D63 ura3D0 SUP35::HIS3  
HO::tTA-tetO (YDR172W/SUP35):: kanMX4 

This work 

YK21-02 MATα gst1-1(sup35ts) (70) 

Y138 MATα ade2D::hisG his3D200 leu2D0 lys2D0 met15D0 trp1D63 ura3D0 SUP35::HIS3  
HO::tTA-tetO (YDR172W/SUP35):: kanMX4 tTA-tetO (YBR143C/SUP45)::hphMX4  

This work 

Y133 MATα can1-100 ade2-101 his3Δ200 leu2Δ0 lys2Δ0 met15Δ0 trp1Δ63 ura3Δ0 
sal2(sup35ts) HO::Rluc-[UGA]-Luc2 

This work 

Y134 MATα can1-100 ade2-101 his3Δ200 leu2Δ0 lys2Δ0 met15Δ0 trp1Δ63 ura3Δ0 
sal2(sup35ts) HO::Rluc-[UGG]-Luc2 

This work 

S13-I01   MATα ura3-1 ade2-1 leu2-3,112 sal4-2 (sup45ts) HO::Rluc-[UAA]-Luc2 (47) 

S13-I03   MATα ura3-1 ade2-1 leu2-3,112 sal4-2 (sup45ts) HO::Rluc-[UAG]-Luc2 (47) 

S13-I05   MATα ura3-1 ade2-1 leu2-3,112 sal4-2 (sup45ts) HO::Rluc-[UGA]-Luc2 (47) 

S13-I07   MATα ura3-1 ade2-1 leu2-3,112 sal4-2 (sup45ts) HO::Rluc-[UGG]-Luc2 (47) 

AH109 
MATa trp1-901 leu2-3 112 ura3-52 his3-200 gal4Δ gal80Δ  
LYS2::GAL1UAS-GAL1TATA-HIS3  CLONTECH 

�  GAL2UAS-GAL2TATA-ADE2 URA3::MEL1UAS-MEL1TATA-lacZ, MEL1 



Table S2. Vectors and plasmids 

S. cerevisiae expression vectors 

P416CYC CYC promoter CEN6/ARSH4 URA3 (71) 

P416GPD GPD promoter CEN6/ARSH4 URA3 (71) 

P414CYC CYC promoter CEN6/ARSH4 TRP1 (71) 

P414GPD GPD promoter CEN6/ARSH4 TRP1 (71) 

p416GPD-FLAG p416GPD vector containing FLAG-tag gene for N-terminal fusion This study 

p416CYC-FLAG p416CYC vector containing FLAG-tag gene for N-terminal fusion This study 

pGAD424 Two-hybrid DNA activation domain vector, GAL4AD (aa768-881) 
(72) 
CLONTECH 

pGBT9  Two-hybrid DNA binding domain vector, GAL4BD (aa1-147) 
(72) 
CLONTECH 

   

plasmids   

p416GPD-full-length Pc-eRF3   Pc-eRF3 coding gene (nt 1-1890) in p416GPD  

p416GPD-Pc-eRF3c  Pc-eRF3 coding gene (nt 592-1890) with ATG codon in p416GPD  

p416CYC-Sc-eRF3c    Sc-eRF3 coding gene (nt 760-2058) in p416CYC  

p416GPD-Sc-eRF3c   Sc-eRF3 coding gene (nt 760-2058) in p416GPD  
p416GPD-FLAG-full-length  
Pc-eRF3  Pc-eRF3 coding gene (nt 1-1890) in p416GPD-FLAG  

p416GPD-FLAG-Pc-eRF3c Pc-eRF3c coding gene (nt 592-1890) in p416GPD-FLAG   

p416CYC-FLAG-Sc-eRF3c Sc-eRF3c coding gene (nt 592-1890) in p416CYC-FLAG  

p414GPD-Sc-eRF1 Sc-eRF1 in p414GPD  

p416CYC-Sc-eRF1  Sc-eRF1 in p416CYC  

pGBT9-Pc-eRF3c Pc-eRF3c coding gene (nt 592-1890) in pGBT9  

pGBT9-Pc-eRF3△� Pc-eRF3 coding gene (nt 129�-1890) in pGBT9  

pGBT9-Pc-eRF3c K349A Pc-eRF3 coding gene (nt 592-1890) K349A in pGBT9  

pGBT9-Sc-eRF3c Sc-eRF3 coding gene (nt 760-2058) in pGBT9 �  

pGAD424-Sc-eRF1 Sc-eRF1 in pGAD424  

   



Table S3. Primers 

P363 5'-GGGATCCATATGAATTCAGAGGCAAACAACAGTGA-3' 
P318 5'-GGGTCGACCTACTCCTCGGAGATAAGTT-3' 
P362 5'-GGGATCCATATGTATGGAAAAGAACACGTAAATG-3' 
P555 5'-GGGATCCATATGCCATTAATCATTCCTATTCA-3' 
P549 5'-ATTGTAGCAATTAATGCAATGGATGATCCTAC-3' 
P550 5'-GTAGGATCATCCATTGCATTAATTGCTACAAT-3' 
P291 5'-GGGATCCATATGTTTGGTGGTAAAGATCAC-3' 
P292 5'-GGCTCGAGTTACTCGGCAATTTTAACAAT-3' 
P289 5'-GGGATCCATATGGATAACGAGGTTGAAAAA-3' 
P306 5'-GGGTCGACTTAAATGAAATCATAGTCAGATCC-3' 
P420 5'-GGTCTAGAACTAGTCCATGGACTACAAAGACGATG-3' 
P421 5'-GGGGATCCTGTCGTCATCGTCTTTGTAGTCCATGG-3' 
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Pc-eRF3
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Domain:        N               1                   2           3 

site 1site 2

G3G1 sw2 G4
1 197 432 519 629

247
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476

502-504
Mutations

sw1

1 232 321 437

                                                                           Ap-EF1a
Pc-eRF3    1 MNSEANNSDKEGTWEDKIDLEEIPRKIGQLRMSAEAEEFRPRNM.................YYGPQDCTMNCD..
Sc-eRF3    1 MSDSNQGNNQQN.......YQQYSQNGNQQQGNNRYQGYQAYNAQAQPAGGYYQNYQGYSGYQQGGYQQYNPDAG
Sp-eRF3    1 MASNQPNNGEQD........EQLAKQTSKLSMSAKAPTFTPKAAPFIPS............FQRPGFVPVNNIA.
Hs-eRF3    1 MDPGSGGGGGGG...........GSSSGSSSSDSAPDCWDQADME................APGPGPC.......
Ap-EF1a ...........................................................................
Ec-EFTu ...........................................................................
Ta-EFTu ...........................................................................

                                                                           Ap-EF1a
Pc-eRF3   57 ........ANNMPYGHFMGYNQRYDDRKYEPCNRDYSRQ......GMNIRGIEKGMTTPESKGSAT.........
Sc-eRF3   69 YQQQYNPQGGYQQYNPQGGYQQQFNPQGGRGNYKNFNYNNNLQGYQAGFQPQSQGMSLNDFQKQQKQAAPKPKKT
Sp-eRF3   55 ........GGY.PYAQYTGQGQNSNSPHPTKSYLLYYQK......PTGNTVDEDKSRVPDFSKKKSFVPPKPAIP
Hs-eRF3   42 ........GG.......GGSLAAAAEAQRENLSAAFSRQ.....LNVNAKPFVPNVHAAEFVPSFLRCPAAPPPP
Ap-EF1a ...........................................................................
Ec-EFTu ...........................................................................
Ta-EFTu ...........................................................................

                                                                           Ap-EF1a
Pc-eRF3  109 .......................SGQRTSAKVIRVDDAPKVSGLDGSVVGRNGNRVNKVDKRVPSMDMENLSLAA
Sc-eRF3  144 L.KLVSSSGIKLANATKK.....VGTKPAESDKKEEEKSAETKEPTKEPTKVEEPVKKE..EKPVQTEEKTEEKS
Sp-eRF3  115 KGKVLSLGGNTSAPKSTKPISISLGGTKAPTTTKPAAPAAQSKTETPAPKVTSESTKKETAAPPPQETPTKSADA
Hs-eRF3   97 AGGAANNHGAGSG..........AGGRAAPVESSQEEQSLCEGSNSAVSMELSEPIENGETEMSPEESWEHKEEI
Ap-EF1a ...........................................................................
Ec-EFTu ...........................................................................
Ta-EFTu ...........................................................................

                                                                           Ap-EF1a
Pc-eRF3  161                                                   K H      GHVD GK T                                                 V          VNVV I       S L G ILYSKQEKNHVSVTGDEERKD.......LDIASQFQEEIDEE... LQDIY.G E     F     A     G N   
Sc-eRF3  211                                                   K H      GHVD GK T                                                 V          VSLI M       S M G LLYELPKVEDLKISESTHNTNNANVTSADALIKEQEEEVDDE... VNDMFGG D     F     A     G N   
Sp-eRF3  190                                                   K H      GHVD GK T                                                 L          VNIV I       S L G ILFELAKTPSAPAAALKKAAEAAEPATVTEDATDLQNEVDQE... LKDMY.G E     F     A     G N   
Hs-eRF3  162                                                   K H      GHVD GK T                                                 V          VNVV I       S I G IMYSEAEPGGGSLGDGRPPEES......AHEMMEEEEEIPKPKSV APPGAPK E     F     A     G Q   
Ap-EF1a    1                                                   K H      GHVD GK T                                                            MNLV I       S L G LLY...............................................MAE P     V     H     V H   
Ec-EFTu    1                                                   K H      GHVD GK T                                                            VNV  I       T L   I  .........................................MSKEKFERT P    GT     H     TAA TT
Ta-EFTu    1                                                   K H      GHVD GK T                                                 A          VNV  I       T L   L Y.........................................M KGEFIRT P    GT     H     TAA T 

                                                                           Ap-EF1a
Pc-eRF3  225                                D   EE   G T         T        D PGH      MI M G VD R ME  E DAKE  R  W   WAL S    R K   VEL RA FE  KRRYTIL A   K YV N    T M  K T  KY K    AG ES YLS     TK   S  K    G  Y   E             S  P   E
Sc-eRF3  283                                D   EE   G T         T        D PGH      MI L G VD R IE  E EAKD  R  W   WVM T    R     IEV KA FE  KRRYTIL A   K YV      T S  K T  KY R    AG QG YLS     NK   ND K    G  Y   E             M  SE  G
Sp-eRF3  261                                D   EE   G T         T        D PGH      MI L G VD R ME  E EAKE  K  W   WAL S    R K   VEV RA FE  HRRFSLL A   K YV N    T M  K T  KI R    AG ES YLS     TS   E  K    G  Y   E             G  T   N
Hs-eRF3  231                                D   EE   G T         T        D PGH      MI L G VD R LE  E EAKE  R  W   WAL T    R K   VEV RA FE  KKHFTIL A   K FV N    T M  K T  KY R    KN ET YLS     NQ   D  K    G  Y   E             S  P   G
Ap-EF1a   29                                D   EE   G T         T        D PGH      MI   G IE K L   E  AK   K  F   WIL      R R   IDL  M FE  K  FTII A   R FV N   RL Y  E K KEL EQ  SRG ES KFA    KMK   E  I    TF K   K YV          D  K   T
Ec-EFTu   35                                D   EE   G T         T        D PGH      MI V        A      AR            I N    K R   I   HV YD   RHY  V       YV N    L....... KTYGGA  AF........DQ   AP   A  I  NTS  E   PT   AH  C   AD  K   T
Ta-EFTu   35                                D   EE   G T         T        D PGH      MI V        AE    EVKD           I      R R   I   HV YE  KRHYS V       YI N    A......A  NPNV    Y........GD  KAP   A  I  NTA  E   A     H  C   AD  K   T

                                                                           Ap-EF1a
Pc-eRF3  300 G  Q     LV  A  G          QTREH  L    G     V  NK D                           AEVAV  IS RK EYE G    G     AM  KT  V  LI AI  M  P V W  ERYD     I  FLR TA                 T FEKG         S  Q  SK         D T E SK    ECTNG TT   
Sc-eRF3  358 G  Q     LV  A  G          QTREH  L    G     V  NK D                        A  ADV V  IS RK EYE G    G     AL AKT  V  MV VV  M  P V W  ERYD     V  FLR  S    G            T FERG            Q  NK         D T N SK    QCVSN SN   
Sp-eRF3  336 G  Q     LV  A  G          QTREH  L    G     V  NK D                        A  ADI V  IS RR EFE G    G     AV ART  I  LV VI  M  P V W  ERY      L  FLR  S    G            A FERG            Q  NH         E S Q SE   KECVDK SM   
Hs-eRF3  306 G  Q     LV  A  G          QTREH  L    G     V  NK D                        A  ADLAV  IS RK EFE G    G     AM AKT  V  LI LI  M  P V W  ERYE     L  FLK  S                 T FEKG            A  KH         D T N SN    ECKEK VP   
Ap-EF1a  104 G  Q     LV  A  G          QTREH  L    G     V  NK D                        A  ADAAI  VS RK EFE G    G     LL ART  I  II AV  M  P V Y   RYE     L  FMK  S                 A MSTE            M  EQ         A D N DQK   FVVSV KK   
Ec-EFTu   95 G  Q     LV  A  G          QTREH  L    G     V  NK D                        A  MD AI  V                    IL  RQ  V  II  L            E  E     V   L   A   G     A TD PMP.......        G  V  PY   F   C MVD...DE LL LVEME REL S
Ta-EFTu   96 G  Q     LV  A  G          QTREH  L    G     V  NK D                        A  MD AI  VS                   IL ARQ  V  IV  M  V         E  D     V   L   A   G       AD PMP.......           V  PY   F     MVD...DP LL LVEME RDL N

 .                                                                         Ap-EF1a
Pc-eRF3  375                 S                    W           D            P   P          VGY    D  FMP  A  GINI ER         P Y G   LLEYL   M    R L    II I   Y   KE   NPKT FV   I  FT    K  IDK...KIC   N .PS      E. DTFE K NT L    QAK K..
Sc-eRF3  433                 S                    W           D            P   P          IGY    DV FMP     GANL DH         P Y G   LLEYL T M    R I    ML I       A.   NIKT  V   V GYS    K  VDP...KEC   T .PT       . NHVD H NA F    AAKMK..
Sp-eRF3  411                 S                    W           D            P   P          AGY    DV YMP  A  G NV DR         P Y G   LLEYL S M    R V    IM I   Y   RV   NSKT  K   V  YT Q  K  VDS...SVC   Q .PS       . THLE K NA F    ASK K..
Hs-eRF3  381                 S                    W           D            P   P          VGF    DI FMP     GANL E          P Y G    I YL N L    R V     L I   Y   K.   NPKK  H   C GLT    K QSD.....FC   I .LPF P    . PNFN S DG IR   VDK K..
Ap-EF1a  179                 S                    W           D            P   P          LGY     I FIP  A  G NL ER         P Y G   LVE L Q L    K V     I V   Y   G.   .QVDK P   V  WK D  I  SP.....NM   N .PT   A   . QPPA P DK LR   QNV SIP
Ec-EFTu  160                 S                    W           D            P   P            F    D   V   A   L                      LA FL S I    R I    LL I   F   Q.YD .PGD TPI RG  LKA E..........GDAE EAKILE  G    Y PEPE A DK F    EDV SIS
Ta-EFTu  161                 S                    W           D            P   P            F    EV  I   A   L    K                 LLD I   I    R V    LM V   F   Q.YE .PGD  PV RG  LLA EEMH NPKTKRGENE VDKIWE   A  EY PTPV D DK F    EDV TIT

                                                                           Ap-EF1a
Pc-eRF3  443   G    G  E G                                      G        G        G      M  VI  KI    VK G  VILM   P     EV  L       I      EQI L IK V  EDV    IL  D  L  E    S Y  K SN    ... NKTVV  VG YNEL.EE RVGRC    K R    EE   MT H  SS
Sc-eRF3  500   G    G  E G                                      G        G        G      L TIV  KI    IK G   LLM   P     EI  I       V      EQV L IK V  EDI    VL  D     E    S H  K QST   ... NKTAV  QN YNETENE DMAMC    K R    EE   SP F  TS
Sp-eRF3  479   G    G  E G                                      G        G        G      L TIL  KI    IK    VLVM   P     EV  I       I      DQV L VR     DV    VL  D     E    A S  KNSN    ... INQTL  TA YDEADEE SSSIC    R R   .DDS  QT Y  TS
Hs-eRF3  446   G    G  E G                                      G        G        G      M TVV  KL    I  G  LVMM   P     EV  I              ENL I LK I  EEI    IL  D     L    S S CK QQ    ... NKHNV  LG LSDD.VETDTVAP    K R    EE   LP F  CD
Ap-EF1a  245   G    G  E G                                      G        G        G      A TV   RV    LR G  VV M   P     EV  I       L      DNI   VR V   DI    VA  G    PV    T V  V DK  F ... PGVVG  RS EMHY.QQ QQAEP    GFA    SKS  KR D  GH
Ec-EFTu  223   G    G  E G                                      G        G        G        TVV  RV    IK G  V IV             V       L      ENV V LR I  EEI    VL  GR    T    R I  V EE E  GI.KETQKSTCTG EMFR.KL DEGRA    G L    KR   ER Q  AK
Ta-EFTu  234   G    G  E G                                      G        G        G        TVA  RI    VK G  V IV   P      V  V       L      DNV L LR V  EEV    VL  GR    T    R K  V DE E  GLA ETRKTV TG EMHR.KT QEGIA    G L    SR   ER Q  AK

                                                                           Ap-EF1a
Pc-eRF3  514           F                    G                                             S V      EAQI IL        SLL   YS IIHIHS       L L   LD  T       P FA  G  LE P STAKI     A  EVK.....   TA   C      AVQEVTF K LYK  KL NRRSKKP A  TK MK
Sc-eRF3  572           F                    G                                             N I       AQI IV        SII   FS VMHVHT  E    V L   LE  T       P FA  G  PK P KSVTK V   A  ELK.....   AA   C      AI EVHI K LHK  KG NRKSKKP A  KK MK
Sp-eRF3  550           F                    G                                             N V       AQI IL        SIL   YS VMHIHT  E    A L   LD  T       P FA  G  TK P HATTR I   A  ELP.....   TT   C      AV EVSF K LHK  K. NRKSKKP M  TK MK
Hs-eRF3  517           F                    G                                             N        DAQI II        SII   YN VLHIHT  E      L   VD  S       P FV     PN LCHSGRT     V  EHK.....   CP   A      CI EVEITA ICL  KK GEKSKTR R  KQDQV
Ap-EF1a  316           F                    G                                                      EA I VI        SAI   YT VIHVHT       I I   LD  T       P FL  G  LDKPPTVAEE   R F  WHP.....   TV   P      ASVSSRI E KAK  PK GQVVEQN Q  KA DA
Ec-EFTu  296           F                    G                                             T I      E  V IL        T     Y      RT  D    I L   VE             V  G  PG . KPHTK  SE Y  SKDEGGRH PFFK  RPQFYF  T. VTGT E PEG  ............M MP DN
Ta-EFTu  308           F                    G                                             S I      EASV IL        T     Y      RT  D    V L   VE             V  G  PG . TPHTK     Y  KKEEGGRH GFFT  RPQFYF  T. VTGV R PQG  ............M MP DN

β1 α1 

α2 η1 α3 α4 β2 β3 η2 α5 

β4 α6 α7 β5 α8 

η3 β6 α9 β7 β8 

β9 β10 β11 β12 β13 β14 β15 η4 β16 

β17 β18 β19 β20 

                                                                           Ap-EF1a
Pc-eRF3  584                       G RF  R    T   G                                     IVA L  A PL LE F     L     L   G  V I  V KLI                                  L EV S  C  T DKYKQ  .  I  NE L  A  K T   SEE......                      
Sc-eRF3  642                       G RF  R    T   G                                     VIA L    PV VE Y     L     L D G  I I  I KIA                                  V ETEA  C  T QDYPQ  .  T   Q T  A  K V   E........                      
Sp-eRF3  619                       G RF  R    T   G                                     IIA L    PV ME F     M     L D G  V V  V KIL                                  E ETQT  C  R EDYQY  .  T   Q T  A  K V   D........                      
Hs-eRF3  587                       G RF  R    T   G                                      IA L  A  I LE F     M     L D G  I I  V KLV                               C  R RT GT C  T KDFPQ  .  T   E K  A  K L   PEKD.....                      
Ap-EF1a  386                       G RF  R    T   G                                     AIV    V PL VE F     L     M D    V I  V  V                                   RFKP K  V  K SEIPQ  .  A   MNR  G  I TD KPAKVDIKAK                      
Ec-EFTu  357                       G RF  R    T   G                                     I M V  I PI MD             I E G  V A  V KVL                                K V TL H  A  D....... L  A   G R  G  V A   G........                      
Ta-EFTu  369                       G RF  R    T   G                                     V   V  I PV LE             I E G  V A  V KIL                                TFT EL K  A  E....... L  A   G R  G  V T   E........                      

β21 β22 η5 β23 β24 

 

Figure S1



Figure S2

                                                                      aRF1   
Sc-eRF1    1                    L   L       T    L IPP          L  E     NIK    R         VEKNIEIWKVKK V S    RGNG SMIS V     QI     M  D YGTAS   SRVN LS...MDNE              Q  EKA              KG  PLYQK  T                 
Sp-eRF1    1                    L   L       T    L IPP          L  E     NIK    R         AEK IEIWKIRR VKQ    HGNG SMIT I     QIS    M  E YGTAS   SRVN LS...MSET   A             INC              GE   RYSN  A                 
Hs-eRF1    1                    L   L       T    L IPP          L  E     NIK    R         ADRNVEIWKIKK IKS    RGNG SMIS I     QIS    M  D FGTAS   SRVN LSMADDPSA                 EAA              KD   RVAK  A                 
aRF1       1                    L   L       T    L IPP          L  E     NIK    R            TI    L R LK           LLS        LS    L    Y        K T   MSQGRLEERL  SKRE A    E KKWSAPA V    Y   GRP  DVMT  RQ  SITD   L R  QA

                                      ..                              aRF1   
Sc-eRF1   68 V  A       L      P NGLV  CG       K         P  PI    Y  D  F T  L     L  ITS   K KLYN L      LY  DIITE G  KKVT D E YK  NTS  LC NK H EV  ELL  S    TQQ      T  K             D  E    F I         L            S   
Sp-eRF1   68 V  A       L      P NGLV  CG       K         P  PI    Y  D  F T  L     L  ITS   R KLYN V      IY  EVI E    RKLN DFE FK  NTS  LC NK H EA  ELL  S    TRE      K  D           M GN T    I           Q            A   
Hs-eRF1   71 V  A       L      P NGLV  CG       K         P  PI    Y  D  F T  L     L  ITS   R KLYN V      VY   IVTE G  KKVN DFE FK  NTS  LC NK H EA   LL  G    VQQ      K  P        T    E  E    I           L            TA  
aRF1      71 V  A       L      P NGLV  CG       K         P  PI    Y  D  F T  L        LS    R  M T        LF  E MS  G        F               R   D   DMV KR   AAMD  Q L ST P         D  .T  FE..CFM S PE  RVFY RT K  I  F E   

                                                                      aRF1   
Sc-eRF1  138       G I         G   G    VL       P KH  GGQS  R  R           KV E A   D KF F VMDG   LF  VS N R   HKFTVDL K  GR    AL FA LREEKRHNYVR  A   VQA D         QGT   S    T T                                        V  
Sp-eRF1  138       G I         G   G    VL       P KH  GGQS  R  R           KV E A   DQRF F VMDG   LY  VS S RE   RFTVDL K  GR    AL FA LRDEKRHNYVR  A   VES           HQT   V    A    Q                                     G  
Hs-eRF1  141       G I         G   G    VL       P KH  GGQS  R  R           KV E A   DSKF F VIDG   LF  LQ N RE  HKFTVDL K  GR    AL FA LR EKRHNYVR  A   VSD           SGA   T    T                             M            T  
aRF1     138       G I         G   G    VL       P KH  GGQS  R  R           KV E A    N     IVE        L     E  K     V             Y  I E     F K       EDN AI I    RDQATI L K ARL    ELEGF  G  KM    QR  E  I QMVDE F   G E S

                                                                      aRF1   
Sc-eRF1  208         K    G   AG    K         D RL        VD  Y G  G   A           Q FIT  D  NV  LIL  SADF TDL  SELF      KVI  I  VS G EN FNQ IEL  EAL NV N   .N  V  K              AK     P  AC   S.                  SA   A  
Sp-eRF1  208         K    G   AG    K         D RL        VD  Y G  G   A           Q FIT  D  NV  IVL  SADF TEL  SDLF      RII     VS G D  FNQ IEL  D L NV H   .D  P  A              GQ     Q  QS   K.T        A        AA T S  
Hs-eRF1  211         K    G   AG    K         D RL        VD  Y G  G   A           Q FIS  D  NV  LVL  SADF TEL  SDMF      KVL  L  IS G EN FNQ IEL  EVL NV L   .G  V  A              SQ     Q  QS   K.                  ST   S  
aRF1     208         K    G   AG    K         D RL        VD  Y G  G   A           N  V   E   L  VIV       QE              LA  L  V     Q     V     VV    LL PLA  GV K      PGLA   FVEGNYL Y  KKI  PE    A Q L  LKE  MKAEK  EAQ

                                                                      aRF1   
Sc-eRF1  276                     G    G  D   AL  GAV  L                            KYVQEKKLL  YFDEIS DT KFCY I  TL   DL   E  IVFE LE IRY  K        I FA           EA      Q         D   K        K     N  T   TF .DAEDNEV K  EP
Sp-eRF1  276                     G    G  D   AL  GAV  L                            KYVQEKKLI  FFDEIS DS KYCF V  TM        E  L F  LD IRY  K        I YM           QR      L         V   N  QE    T  C AD  M   EF .NSEGNPV T  TK
Hs-eRF1  279                     G    G  D   AL  GAV  L                            KFIQEKKLI  YFDEIS DT KYCF V  TL   EM   E  IVYE LD MRY  H        I YL           GR      Q         E   K        I     N  I   VL CQGTEEEK L  TP
aRF1     278                     G    G  D   AL  GAV  L                             Y     AM  F   L   T    Y         EM      LI E                        M RDAVN  EE KLH AKG  MIV  EK VEA       KT   H ........................

                                 .                                    aRF1   
Sc-eRF1  345                             L EW     K  GA          E   F   FGG     R E   KD   S   DK TG E DVVS       LA  Y  F  TLE ITDKSS G Q V G   IG ML Y A..  ..K FAI  A  Q M    EEP I    AN  N      F        A   T      A    
Sp-eRF1  345                             L EW     K  GA          E   F   FGG     R E   KD   S   DK TG E ELVS       LA  Y  Y  NLE VSDRSQ G Q VKG   IG VM Y QEE  STN FLL  D  A M    SML S    EH  D      F        M          A    
Hs-eRF1  349                             L EW     K  GA          E   F   FGG     R E   KD   S   DK TG E ELI         A  Y  F  TLE VTDKSQ G Q VKG   IG IL Y QE.  ..K HFT  E  Q H   ESMP L  F NN  K      I        S          G    
aRF1     324                             L EW     K  GA          E   F   FGG     R                         S       V         QV  V E        LK    L  IL F........................ RED E   .EKA SS    IV P SLA AEW   T    AG    

                                                                      aRF1   
Sc-eRF1  411 KV    L      DEYY   E                                                   NFEQ V.DESE    DED GSDYDFI                                          
Sp-eRF1  415  L    M      DEFY   D                                                 Q DLS. L.DPES    SDS .......                                          
Hs-eRF1  416 RV    M      DEFF   D                                                   DFQG EYQGGD    DLD Y......                                          
aRF1     369 RI                                                                      STV.......................                                          
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