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pKPY66:  The genes encoding wild-type C. elegans PheRS were isolated by RNA 

extraction (RNeasy Mini Kit, Qiagen) from wild-type (N2) C. elegans, reverse 

transcription (SuperScript III Reverse Transcriptase, Life Technologies) and PCR 

amplification (PfuUltra II Fusion HS DNA Polymerase, Agilent Technologies). The 

purified fragments were ligated into pQE-80L (Qiagen) to generate pKPY66. 

pKPY100: The genes encoding wild-type C. elegans PheRS were isolated by PCR 

amplification (PfuUltra II Fusion HS DNA Polymerase, Agilent Technologies) of 

pKPY66. The purified fragments were ligated into pBAD33. 

pKPY102: pKPY100 was subjected to site-directed mutagenesis (PfuUltra II Fusion HS 

DNA Polymerase, Agilent Technologies; DpnI, New England Biolabs) to generate the 

Thr412Gly1 mutation. 

pKPY197 (frs-1(Thr412Gly)::fib-1/rps-16::gfp(S65C, SynIVS)::unc-54): The gene 

encoding the mutant alpha subunit of C. elegans PheRS was isolated by PCR 

amplification (PfuUltra II Fusion HS DNA Polymerase, Agilent Technologies) of 

pKPY102. The intercistronic region of the C. elegans operon CEOP5428 as described by 

Lee et al. (Lee, L.W., Lo, H.W. and Lo, S.J. Gene 455, 16–21 (2010)) was isolated by 

genomic DNA extraction (DNeasy Blood & Tissue Kit, Qiagen) from wild-type (N2) C. 

elegans and PCR amplification (PfuUltra II Fusion HS DNA Polymerase, Agilent 

Technologies) The purified fragments were ligated into pPD95.75 (Fire Lab Vector Kit, 

Addgene) to generate pKPY197.  

1The first methionine in the alpha subunit of C. elegans PheRS, Isoform A, Exon 3 is 

designated as residue 1 (“Met1”).  



 

 

pKPY197; 

aagcttgcatgcctgcaggtcgacatgagaggatcgcatcaccatcaccatcacggatc
catgaccgatccggatcgtctcaaccaaattctacaagatcaaccatacattgaagggt
tcgtgcaaccatcggccgccgatttctctgcgagagcttcgataacagaaaaagaattg
aaagggcgagagcatttggaacgctggtttcagcatttatcatcttttgaaatgactgc
tgaaactgatgtccgatcaacggagaacctaccccaacaaatcctcgatttccttcaag
aatcgaatgagttcaactcaattcaactcgcccagcaatggaatctcgatcatcagaaa
gtgattggagcaatcaaaagtttgcttgcaaacgaaggggttcttaccaccaaagatgt
gaccgagaaacggctggaattaactaacgagggagtacagtttgctaacgaaggttcgc
cggagtacctcgtttttgagtttgttggaactgatggagccgcgcaagctgacattcag
aagaaaccatttggaaaaattggtatggcgaaagctatgcagttcaaatgggtttctgt
ggataagggacgtgtcgtccgacaagccactgaagtaactgattccaccagaaaacagc
tcgagtcgttaagaattggaagttccgatgttagtgaaaatgagaagaaggagctgaag
aagagaaagcttatcagtgaagtaaacatcaaagcattggtggtttccaagggaacatc
tttcaccactagtcttgcaaagcaggaagctgatttgactccggaaatgattgcttctg
gttcatggaaagacatgcaattcaaaaagtataatttcgattcactcggagttgttccg
tcatctgggcatctgcatccattaatgaaagtgcggtctgagttccgacaaatcttctt
ctcaatgggattttctgaaatggcgacaaatcgatacgtggagtcgtctttctggaact
ttgatgcccttttccaacctcaacagcatcctgcaagagatgctcatgatactttcttc
gtttctgatcccgcgattagcacgaagttccctgaagattatttggagagagtaaaaac
tgttcattcgaaagggggatatggttccgctggatataactacgactggaagattgaag
aggctcagaagaatgttcttagaacccatacaaccgccgtatctgctcggcagttgtac
cagctagctcaggaaggtttccgtccatctaaactattctcgattgaccgtgtttttcg
taatgagactctcgacgctacacatttggccgagttccatcaagtagaaggagtaattg
ctgagaaaaatctcagtttggctcatcttatcggaatcttcaccgagttcttcaagaaa
ttgggaatcaccaatcttcgtttcaagccaacatacaatccatatggagagccgagtat
ggaaattttcgcgtaccatcaaggacttactaaatgggtggagattggaaactctggaa
tgttccgccctgaaatgcttctgccgatgggtttgccagctgatgtgaatgtcgctggt
tatggtttgtccctggagcgcccgacaatgattaagtatggaattaacaacattcgtga
tcttttcggaagcaaaatcgatttgaatgtggtctacaataatccaatctgtagactcg
acaagtaatctccaaaatcatcgttacatttttttgttttgttattttgttacatgtat
acctccatcttgatcgttaacacttgttttacttgtttcccaataaaatgttgttgatg
ctgtcatgttagggatgttttacttttatctttacttggttctcaaccttgccgatatt
tctattctactttaattgtaacctttattttgttctttgtttaatatattattacaggg
taatgtacccatacgacgtcccagactacgcttcggtaccggtagaaaaaatgagtaaa
ggagaagaacttttcactggagttgtcccaattcttgttgaattagatggtgatgttaa
tgggcacaaattttctgtcagtggagagggtgaaggtgatgcaacatacggaaaactta



cccttaaatttatttgcactactggaaaactacctgttccatgggtaagtttaaacata
tatatactaactaaccctgattatttaaattttcagccaacacttgtcactactttctg
ttatggtgttcaatgcttctcgagatacccagatcatatgaaacggcatgactttttca
agagtgccatgcccgaaggttatgtacaggaaagaactatatttttcaaagatgacggg
aactacaagacacgtaagtttaaacagttcggtactaactaaccatacatatttaaatt
ttcaggtgctgaagtcaagtttgaaggtgatacccttgttaatagaatcgagttaaaag
gtattgattttaaagaagatggaaacattcttggacacaaattggaatacaactataac
tcacacaatgtatacatcatggcagacaaacaaaagaatggaatcaaagttgtaagttt
aaacatgattttactaactaactaatctgatttaaattttcagaacttcaaaattagac
acaacattgaagatggaagcgttcaactagcagaccattatcaacaaaatactccaatt
ggcgatggccctgtccttttaccagacaaccattacctgtccacacaatctgccctttc
gaaagatcccaacgaaaagagagaccacatggtccttcttgagtttgtaacagctgctg
ggattacacatggcatggatgaactatacaaatagcattcgtagaattccaactgagcg
ccggtcgctaccattaccaacttgtctggtgtcaaaaataataggggccgctgtcatca
gagtaagtttaaactgagttctactaactaacgagtaatatttaaattttcagcatctc
gcgcccgtgcctctgacttctaagtccaattactcttcaacatccctacatgctctttc
tccctgtgctcccaccccctatttttgttattatcaaaaaacttctcttaatttctttg
ttttttagcttcttttaagtcacctctaacaatgaaattgtgtagattcaaaaatagaa
ttaattcgtaataaaaagtcgaaaaaaattgtgctccctccccccattaataataattc
tatcccaaaatctacacaatgttctgtgtacacttcttatgttttttacttctgataaa
tttttttgaaacatcatagaaaaaaccgcacacaaaataccttatcatatgttacgttt
cagtttatgaccgcaatttttatttcttcgcacgtctgggcctctcatgacgtcaaatc
atgctcatcgtgaaaaagttttggagtatttttggaatttttcaatcaagtgaaagttt
atgaaattaattttcctgcttttgctttttggggtttcccctattgtttgtcaagattt
cgaggacggcgtttttcttgctaaaatcacaagtattgatgagcacgatgcaagaaaga
tcggaagaaggtttgggtttgaggctcagtggaaggtgagtagaagttgataatttgaa
agtggagtagtgtctatggggtttttgccttaaatgacagaatacattcccaatatacc
aaacataactgtttcctactagtcggccgtacgggccctttcgtctcgcgcgtttcggt
gatgacggtgaaaacctctgacacatgcagctcccggagacggtcacagcttgtctgta
agcggatgccgggagcagacaagcccgtcagggcgcgtcagcgggtgttggcgggtgtc
ggggctggcttaactatgcggcatcagagcagattgtactgagagtgcaccatatgcgg
tgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcggccttaagggcc
tcgtgatacgcctatttttataggttaatgtcatgataataatggtttcttagacgtca
ggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaataca
ttcaaatatgtatccgctcatgagacaataaccctgataaatgcttcaataatattgaa
aaaggaagagtatgagtattcaacatttccgtgtcgcccttattcccttttttgcggca
ttttgccttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaaga
tcagttgggtgcacgagtgggttacatcgaactggatctcaacagcggtaagatccttg
agagttttcgccccgaagaacgttttccaatgatgagcacttttaaagttctgctatgt
ggcgcggtattatcccgtattgacgccgggcaagagcaactcggtcgccgcatacacta
ttctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggca
tgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgcggccaac
ttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaacatggg
ggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacg
acgagcgtgacaccacgatgcctgtagcaatggcaacaacgttgcgcaaactattaact
ggcgaactacttactctagcttcccggcaacaattaatagactggatggaggcggataa
agttgcaggaccacttctgcgctcggcccttccggctggctggtttattgctgataaat



ctggagccggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaag
ccctcccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaa
tagacagatcgctgagataggtgcctcactgattaagcattggtaactgtcagaccaag
tttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctag
gtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttcgttcca
ctgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgc
gcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccg
gatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagatacc
aaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcac
cgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataag
tcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcggg
ctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactga
gatacctacagcgtgagcattgagaaagcgccacgcttcccgaagggagaaaggcggac
aggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccaggggg
aaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgat
ttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggccttt
ttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccc
tgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgccgcagcc
gaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcccaatacgcaaa
ccgcctctccccgcgcgttggccgattcattaatgcagctggcacgacaggtttcccga
ctggaaagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattaggcac
cccaggctttacactttatgcttccggctcgtatgttgtgtggaattgtgagcggataa
caatttcacacaggaaacagctatgaccatgattacgccaagctgtaagtttaaacatg
atcttactaactaactattctcatttaaattttcagagcttaaaaatggctgaaatcac
tcacaacgatggatacgctaacaacttggaaatgaaat; 

  



MRGS-6xHis-GS; 

atgagaggatcgcatcaccatcaccatcacggatcc; 

C. elegans fars-1 (Exon 1-2); 

atgaccgatccggatcgtctcaaccaaattctacaagatcaaccatacattgaagggtt
cgtgcaaccatcggccgccgatttctctgcgagagcttcgataacagaaaaagaattga
aagggcgagagcatttggaacgctggtttcagcatttatcatcttttgaa; 

C. elegans fars-1 (Exon 3-9; Thr412Gly); 

atgactgctgaaactgatgtccgatcaacggagaacctaccccaacaaatcctcgattt
ccttcaagaatcgaatgagttcaactcaattcaactcgcccagcaatggaatctcgatc
atcagaaagtgattggagcaatcaaaagtttgcttgcaaacgaaggggttcttaccacc
aaagatgtgaccgagaaacggctggaattaactaacgagggagtacagtttgctaacga
aggttcgccggagtacctcgtttttgagtttgttggaactgatggagccgcgcaagctg
acattcagaagaaaccatttggaaaaattggtatggcgaaagctatgcagttcaaatgg
gtttctgtggataagggacgtgtcgtccgacaagccactgaagtaactgattccaccag
aaaacagctcgagtcgttaagaattggaagttccgatgttagtgaaaatgagaagaagg
agctgaagaagagaaagcttatcagtgaagtaaacatcaaagcattggtggtttccaag
ggaacatctttcaccactagtcttgcaaagcaggaagctgatttgactccggaaatgat
tgcttctggttcatggaaagacatgcaattcaaaaagtataatttcgattcactcggag
ttgttccgtcatctgggcatctgcatccattaatgaaagtgcggtctgagttccgacaa
atcttcttctcaatgggattttctgaaatggcgacaaatcgatacgtggagtcgtcttt
ctggaactttgatgcccttttccaacctcaacagcatcctgcaagagatgctcatgata
ctttcttcgtttctgatcccgcgattagcacgaagttccctgaagattatttggagaga
gtaaaaactgttcattcgaaagggggatatggttccgctggatataactacgactggaa
gattgaagaggctcagaagaatgttcttagaacccatacaaccgccgtatctgctcggc
agttgtaccagctagctcaggaaggtttccgtccatctaaactattctcgattgaccgt
gtttttcgtaatgagactctcgacgctacacatttggccgagttccatcaagtagaagg
agtaattgctgagaaaaatctcagtttggctcatcttatcggaatcttcaccgagttct
tcaagaaattgggaatcaccaatcttcgtttcaagccaacatacaatccatatggagag
ccgagtatggaaattttcgcgtaccatcaaggacttactaaatgggtggagattggaaa
ctctggaatgttccgccctgaaatgcttctgccgatgggtttgccagctgatgtgaatg
tcgctggttatggtttgtccctggagcgcccgacaatgattaagtatggaattaacaac
attcgtgatcttttcggaagcaaaatcgatttgaatgtggtctacaataatccaatctg
tagactcgacaagtaa; 

C. elegans fib-1/rps-16 Intercistronic Region; 

tctccaaaatcatcgttacatttttttgttttgttattttgttacatgtatacctccat
cttgatcgttaacacttgttttacttgtttcccaataaaatgttgttgatgctgtcatg
ttagggatgttttacttttatctttacttggttctcaaccttgccgatatttctattct
actttaattgtaacctttattttgttctttgtttaatatattattacagggta; 

M-HA-tc; 

atgtacccatacgacgtcccagactacgcttc; 


