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Sequence ID Start| Alignment End Organism

K |§lO 200 300 Atlxo 5?0 SKIJO 1,100 1,200 1,339
BBL92688 +) 1 ~-.-——.I-I W I - - HI 878  Thermus thermophilus
WP_010885055 (+) 1 ~HlI-EEEE— [ INESIE-E—00 (00 - -- - 967  Pyrococcus horikoshii
KAF1277456 # 1 - —— N [N - —IIH HI 860  Escherichia coli
KAF4002065 ) 1 m - |- —— 1,090  Saccharomyces cerevisiae
NP_172433 ) 1 1] |+ = |———— 1,091 Arabidopsis thaliana
XP_006362606  (+) 1 | 1] |+ |= |——— 1,080 Solanum tuberosum
NP_001015831 ) 1 ] I 1,177 Xenopus tropicalis
NP_598898 ) 1 HEE 1] |- 1,178  Mus musculus
NP_064502 + 1 - n | 1,176  Homo sapiens

B Thermus thermophilus ass ~TFEDSSWYYLRYTORH (6 )DPEXA 550
Pymwccus horikoshii 546 LTPEFFDY IFLEEFS 6 ] LEKKTgIPAEITHEMKEEF 622
Escherichia coli 480 FMESSWYYARYTCPE [ 6 DS! 542
\' IS 627 NEIGP1gISADO VF JHQDD 701
Arabidopsis thaliana 614  HDGDMYKGSKSL--IRPQQ 687
Solanum tuberosum 617 690
Xenopus fropicalis 612 687
Mus musculus 13 sa8
Homo sapiens 11 605
551 FFTKFLHDLGNVKVEEREQGLETQGMVLAWED| 53] AVMSKSKONGVNUGREVKEQGADTARITTLE 679

623 FNHVAIFRE: KGIAVNGFETL-—-[ 2] VLNFIDATEENGADVVRLYIMSLAEHDSDFDWRRK 692

543 FFHKLMRDAQMvVNSDEPAKQLLC QGMVLA=DA [ 44 ] SKMSKSKNNG IDPOVMVERYGADTVRLFMMFASPA 661

702 YTUVALEPK---KF--WPKGIRANGHLIL-NN 1

688 NHT) A {PRGIRCNGHIML-NS 757

691 HH--WPRGFRCNGHIML-NS 760

688 DSGKWPVAVRANGHLLL-NS 759

689 QSDKWPVSVRANGHLLL-NS 760

687 ---QSDKWPTAVRANGHLLL-NS ERMSKSTGNFLTLTOAIDKFSADGMRLALADAGDTVEDANFVEA 758

680 —-WRFLNRIYRRVAE([ 6 | ETSgVFQAEALECKDRELYCKLHETLKKVTQDLEALR-FNTATAALMEFLNALYE 757

693 RKQIERFYELISQ([1]AEYeVKGNVELKD IDRWMLHRLNKATKETTNALEEF R=TRT: 765

662 LXRVWKLVYE( 4 |GDVAALNVDAL TEDQKALRROVEKTIAKVIDD IGRRQEFNTA LAAT 738

772 Ef GEITDEFDIAFE 845

758 ESS-LRTGPPSTYADK' 832

761 TKEIAWMQEVLSA  EP EPSTYADR 835

760 MADAGILRLYTWVEWVKEMLAN  FDS-LRSGTSHTENDR 831

761 MAL 'VKEMLAS C GE SENDRS 835

759 MAL ILRLYTWVEWVKEMVAN GPASTENDRVFASELNAGI IKTI B33

Supplemental Figure S5. LeuRS protein alignments and conservation analysis. (A,B) LeuRS protein
alignments, performed similarly to the ValRS alignments (Fig. S2A-B), from nine species indicated in the
figure with a zoom-in of the sequence alignment corresponding to the boxed region in panel A. (C) The
structural model of P. horikoshii LeuRS (teal) with conserved residue positions by identity across all
species highlighted yellow. (D) Protein structure alignment of LeuRS from P. horikoshii (teal) with a
model of LeuRS from S. tuberosum generated using Phyre2 (Kelley et al. 2015) (orange). (E,F) The
Phyre2 S. tuberosum structural model colored to match the conservation alignment from panel A in the
absence (E) and presence (F) of tRNA" (teal).



