Molecules and Cells

CalleRs 223 DTCLVAWTTTPWTLPANLALAVNPKFEYVKI FDEEK-- KKNFILLESLI S
HslleRs 217 TVSLVAWTTTPWTLPSNLAVCVNPEMQYVKI KDVAR-- GRLLI LMEARLS
GglleRs 217 SVSLVAWTTTPWTLPSNLALCVNPELQYVKLRDKAT- - GKI Yl LMESRLI
DriieRs 217 SVSLI AWTTTPWTLPSNLALCVNPELI YVRVKDNSS- - QKI Yl MMEARLYV
DmleRs 225 NTFFLVWTTTPWTLPSNFACCVHPTMTYVKVRDVKS--DRLFVLAESRLS
CelleRs 219 NRQLVAWTTTPWTLPSNLALVVHPDMLYVVTKDKTT--GI EYVVLEERLG
ScleRs 216 KTQLVAWTTTPWTLPSNLSLCVNADFEYVKI YDETR--DRYFILLESLI K
MjlleRS 216 NTYI VI WTTTPWTLVANLAVTVHPDYDYAYVEVEFDDKKEVWI | AEKLVE

MtleRs 215 DTHI LVWTTTPWTLPANMAVAVHPDFEYAYARLDG----ETYI|I MAEALVE
TtlleRS 221 KASLLI WTTTPWTLPGNVAAAVHPEYTYAAFQVGD----EALILEEGLGR
EclleRS 234 PI SLVI WTTTPWTLPANRAI SI APDFDYALVQI DG----QAVI LAKDLVE
SalleRs 224 DAKFI | WTTTPWTI PSNVAI TVHPELKYGQYNVNG----EKYI | AEALSD
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CalleRs 322 TNDSGTGI VHQAPSYGEEDFNSTKAAGVI NEKKLPPSI VDDSGRMESNV-
HslleRs 314 KEEEGTGVVHQAPYFGAEDYRVCMDFNI | RKDSLPVCPVDASGCFTTEV-
Gg lleRs 314 KEEEGTGVVHQAPYFGADDYRVCMDFNI | QKDSVPVCPVDVSGCFTAEV-
DriieRs 314 RDDDGTGVVHQAPYFGADDYRVCMEYDI | QRDSAPI CPVDPSGI FTPEV-
DmleRs 323 TEDSGTGI VHNAPYFGEDDYRVCLAAGLI TKSSEVLCPVDEAGRFTNEA-
CelleRs 315 TSDSGTGVVHQAPYFGEI DFQVCVANGVI AKDQKMI CPVDESGKYTSEV-
SclleRs 315 TSDSGTGI VHNAPAFGEEDNAACLKNGVI SEDSVLPNAI DDLGRFTKDV-

MjlleRs 326 TLEGGTGLVHTAPGHGEEDFEVGKKYNLP- - - - - | YSPI DDEGKYVE- - -
MtleRs 308 TLTEGTGCVHTAPGHGPEDFEI GKKYGLE- - - - - VI CPVDEAGI FTEEA-
TtleRs 310 SQEDGTGI VHQAPAFGAEDLETARVYGLP- - - - - LLKTVDEEGKLLV- - -
EclleRs 324 TLDAGTGAVHTAPGHGPDDYVI GQKYGLE- - - - - TANPVGPDGTYLPGTY
SalleRs 316 TTDAGTGCVHTAPGHGEDDY! VGQKYELP- - - - - VI SPI DDKGVFTEEG-

Supplementary Fig. S1. Comparison between the editing active site of Ca- and Tt lleRSs. (A) Close-up view of the editing active site
of Ca lleRS. The binding site for Val is surrounded by the 6 strand, the a8 helix, the 813 strand, and the a.11 helix. Residues predicted
to interact with 2'-(L-Valyl)amino-2'-deoxyadenosine (Val-2AA) are shown. (B) Close-up view of the interactions between Val-2AA
(red color) and the editing active site residues (yellow) of Tt lleRS (1WNZ, Fukunaga and Yokoyama, 2006). The figures are in the same
orientation as in (A). (C) Structure-based sequence alignment of the editing domain of lleRS orthologues. Strictly and highly conserved
residues are highlighted in yellow and pale yellow, respectively. The active site residues are indicated by blue circles.
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Crystal Structure of Eukaryotic Isoleucyl-tRNA Synthetase
Scisung Chung et al.
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Supplementary Fig. S2. Comparison of the structures between Ca lleRS and Sa lleRS bound to tRNA. Aligning the catalytic domain
of Ca lleRS (left) onto Sa IleRS-tRNA" (right, PDB 1FFY) provides insights how tRNA binding induced the rearrangement of the editing
domain orientation relative to catalytic domain. The editing domain of Sa lleRS in the presence of tRNA"™ undergoes a 42° rotation relative
to the catalytic domain of Ca lleRS and open the active site. Each domains of lleRSs are colored as in Figure 3.
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