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Supplementary Figure S1. SDS-polyacrylamide gel electrophoresis of human, bovine,
zebrafish and arabidopsis TrpRS constructs used in this study. The samples were analyzed on a
12.0% SDS-polyacrylamide gel and stained with Coomassie Blue. Molecular size markers (in
kilodaltons) are shown at the left.
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Human —  —-—=== MPNSEPASLLELFNSIATQGELVRSLKAGNASKDEIDSAVKMLVSLKMSYKAAAGEDYKADCPPGNPAPTSNHGPDATEAEEDFVDPWTVQTSSAKGIDYDKLIVRFEGS
Macaque —-MANMPNSEPCASPLELENSIATQGELVRSLKAGNASKDEIDSAVKMLLSLKMSYKAAMGEDYKADCPPGNPAPTSNHGPDAAEAEEDEFVDPWTVQTSSAKGIDYDKLIVREGS
Bovine MADMSNGEQGCGSPLELFHSIAAQGELVRDLKARNAAKDEIDSAVKMLLSLKTSYKAATGEDYKVDCPPGDPAPESGEGLDATEADEDFVDPWTVQTSSAKGIDYDKLIVRFGS
Chicken MADSPNCDLKSLSPLOLFEKVTEQGEKVRALKAGKAPKDEIDAAVRLLLSLKLSYKTTTGQODYQAGLPPKDHALINNG--TTKEEDEDLVDPWNVQTSNAKGVDYDKLIVREGS
Snake MADNPNGSFCSLKPLELFEQIAAQGENVRSLKSKKESKDEIDAAVKLLLSLKVTYKTATGQEYKADSPPTDETPVSNS--PDNIEGDDEVDPWTVQTSNAKGVDYDKLIVREGS
Frog MSDSGTDASGSLIPMDLYDRVTAQGDKVRVLKSEKAPKEEIDVAVKLLLALKVDYKNVTGODYKPGVPPADDMPTNSNGPSTTDNGDDFVDPWSVQTGSAKGVDYDKLIVRFGS
Fugu —-MADSPDFERTMSPLELYEKLTAQGDQVRALKTAKSDKAEIDAAVQLLLKMKLEYKQVTGODYKAGSPPSENSAPFNGATADGSNDEDTVDPWNVSTTNAKGVDYDKLIVREGS
Zebrafish = ———=-—-——- MSSPLDLYECVTAQGETVRSIKAKKGSKEEVDAAVQVLLOMKLDYKRVTGODYKAGCPPODGVTPQDGAAP--QDGEDQVDPWSVSSSSAKGVDYEKLIVRFEGS
114 153
Human SKIDKELINRIERATGORPHHFLRRGIFFSHRDMNQVLDAYENKKPFYLYTGRGPSSEAMHVGHLIPFIFTKWLODVENVPLVIQMTDDEKYLWKDLTLDQAYSYAVENAKDI I
Macaque SKIDKELINRIERATGORPHRFLRRGIFFSHRDMNQVLDAYENKKPFYLYTGRGPSSEAMHVGHLIPFIFTKWLODVENVPLVIQMTDDEKYLWKDLTLDQAYGYAVENAKDI I
Bovine SKIDKELVNRIERATGORPHRFLRRGIFFSHRDMHQILDAYENKKPFYLYTGRGPSSEAMHVGHLIPFIFTKWLODVENVPLVIQMTDDEKYLWKDLTLDQAYGYAVENAKDI I
Chicken TKIDTDLINRIERATGOKPHRFLRRGIFFSHRDMDQILHAYENKKPFYLYTGRGPSSQAMHVGHLIPFLFTKWLOEAFDVPLVIQLTDDEKYLWKDMTTEKAYEYAKENARDI T
Snake SKIDKDLINRIERITGHKPHHFLRRGIFFSHRDMNQILDAHEKKKPFYLYTGRGPSSETMHVGHLIPFMFTKWLOETFNVPLVIQMTDDEKYLWKDLTIEKAYQYATIENIKDIT
Frog SKIDQELVDRIQRVTGOKPHHFLRRGIFFSHRDMHQVLDAYENKKPFYLYTGRGPSSEALHVGHLIPFIFTKWLOEVENVPLVVQLTDDEKYLWKDLTLEKAYQYSIENAKDI T
Fugu SKIDQQLVDRIEKVSGOKPHRFLRRGIFFSHRDMHQVLDAYEKQKSFYLYTGRGPSSEAMHVGHLIPFIFTKWLODVEFDIPLVIQLTDDEKYLWKDLT IEECHRFAVENAKDI I
Zebrafish SKVDQELVDRISRLTGKTPHRFLRRGIFFSHRDMHQILDAFEQQKPFYLYTGRGPSSQAIHVGHLIPFIFTKWLODVFDVPLVIQLTDDEKYLWKDLTLEECRRFTVENARDI I
Human ACGFDINKTFIFSDLDYMGMSSGEFYKNVVKIQKHVTFNQVKGIFGFTDSDCIGKISFPAIQAAPSESNSFPQIFRDRTDIQCLIPCAIDQDPYFRMTRDVAPRIGY PKPALLHS
Macaque ACGFDINKTFIFSDLDYMGMSSGEFYKNVVKIQKHVTFNQVKGIFGFTDSDSIGKISFPAIQAAPSESNSFPQIFQDRTDIQCLIPCAIDQDPYFRMTRDVAPRIGY PKPALLHS
Bovine ACGFDINKTFIFSDLDYMGMSPGEFYKNVVKIQKHVTFNQVKGIFGFTDSDCIGKISFPAIQAAPSESNSFPQIFRDRTDVQCLIPCAIDQDPYFRMTRDVAPRIGY PKPALLHS
Chicken ACGFDVNKTFIFSDLDYLGSSTGFYKNIIKVQKHVTFNQVKGIFGFTDSDCIGKISFPAIQAAPSEFSSSFPOQIFNGKENIQCLIPCAIDQDPYFRMTRDVAPRIGY PKPALLHS
Snake ACGFDINKTFIFSDFSYIGTSLGFYKNIVKVQKHVTFNQVKGIFGFTDSDCIGKISFPAIQAAPSESSSFPEIFNNRKDVQCLIPCAIDQDPYFRMTRDVAPRIGFPKPALLHS
Frog ACGFDVNKTFIFSDLEYMGKSSGEFYQONVVKVQKHVTFNQVKGIFGFTDSDCIGKISFPAIQAAPSEFSSSFPEIFKGRKDIQCLIPCAIDQDPYFRMTRDVAPRINY PKPALMHS
Fugu ACGFDVNKTFIFSDLDYMGASPEFYRNVVKIEKHVTFNQVKGIFGFTDSDCIGKISFPAIQAAPSESNSFPQIFGSRKDIQCLIPCAIDQDPYFRMTRDVAPRIGY PKPALLHS
Zebrafish ACGFDVNKTFIFSDLEYMGASPAFYRNVVKVQOKHVTFNQVKGIFGFTDSDCIGKISFPAIQAAPSESNSFPQIFGDRKDVQCLIPCAIDQDPYFRMTRDVAPRIGYLKPALLHS
418 451
Human TFFPALOQGAQTKMSASDPNSSIFLTDTAKQIKTKVNKHAFSGGRDT IEEHRQFGGNCDVDVSFMYLTFFLEDDDKLEQTIRKDYTSGAMLTGELKKALIEVLOPLIAEHQARRKE
Macaque TFFPALOQGAQTKMSASDPNSSIFLTDTAKQIKTKVNKHAFSGGRDT IEEHRQFGGNCDVDVSFMYLTFFLEDDDKLEQTIRKDYTSGNMLTGELKKVLIEVLOPLIAEHQARRKE
Bovine TFFPALOQGAQTKMSASDPNSSIFLTDTAKQIKTKVNKHAFSGGRDTVEEHRQFGGNCDVDVSFMYLTFFLEDDDKLEQTIRRDYTSGAMLTGELKKELIEVLOPLIAEHQARRKE
Chicken VEFFPALQGAQTKMSASDVNSSVFLNDTPKQIKTKINKHAFSGGRDTIEEHRKYGGNCDVDVSFMYLTFFLEDDDKLEQLKQAYTSGELLTGELKKVLIETLOQPLIAAHQERRKQ
Snake VEFFPALQGAQTKMSASDPNSSIFLTDTPKQIKTKINKHAFSGGKDTVEEHRQYGGNCDVDVSYMYLTFFLEDDDRLEQIKQAYTSGALLTGELKKVLIETLOPLIAAHQQRRKQ
Frog TFFPALOGAQTKMSASDPNSSIFLTDTAKQIKNKINKYAFSGGKDT IEEHRQFGGNWEVDVSYMYLTFFLEDDERLEQTIKQDYSSGALLTGELKKILIETLOQPLIAAHQERRKH
Fugu TFFPALOGAQTKMSASDANSSIFLTDTPKQIKTKVNKHAFSGGKDTVEEHRKHGGNPDVDVSFMYLTFFLEDDEQLEKIRQODYASGALLTGELKKMLIDTLOPMIAQHQERRKQ
Zebrafish TFFPALOQGAQTKMSASDANSTIFLTDTPKQIKNKVNKHAFSGGKDT IEEHRKLGGDPDVDVSFMYLTFFLEDDEQLEKIRQDYSSGAMLTGELKKSLIDTLQPI IAEHQEKRKH
471

Human VTDEIVKEFMTPRKLSFEFDFQ

Macaque VTDEIAKQFMTPRELSFEDFQ

Bovine VTDEIVKEFMTPRKLSYDFQ

Chicken ITDEVVKQFMTPRKLAFEF -

Snake ITDEMVKEFMTPRKLAFDY -

Frog ITEEAVKQFMMPRKLAFDF -

Fugu VTDETVKQFMTPRPLNFKH-

Zebrafish VTDDIVQQFMTPRKLHESC-

Supplementary Figure S2. Sequence alignments among vertebrate TrpRS proteins. Multiple sequence alignment was performed by
Clustal W with manual adjustments. Gaps in the sequences are indicated by dashes. Numbers above the sequences correspond to those of
the residues of human TrpRS. Conserved crucial acidic (Glu or Asp) and basic (Arg or Lys) residues are highlighted in yellow.



