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Figure S1. Cladosporin Occupies ATP Binding Site in Human LysRS, Related to
Figure 1.

A. Stereo view of the cladosporin (CP) binding site in human LysRS (HsLysRS). LysRS
residues within 5 A of CP are shown in yellow. CP is shown in orange. 2Fo-Fc electron
density is colored in blue at 1.0 o. Fo-Fc electron density is shown at +/- 3.0 o, and
colored in green and red for positive and negative peaks, respectively. B. Schematic
presentation of ATP binding in HsLysRS. ATP and hydrogen-bonding residues are
shown in stick representations, and other residues within 4.5 A of ATP are shown in light
green. C. Superimposition of CP and ATP bound complex structures. CP is shown as
orange sticks. ATP is shown as black sticks. The enzymatic pocket of HsLysRS is
shown as white surface, and the protein chain is shown as cartoon. D. Overlapped
schematic presentations of CP and ATP binding in HsLysRS. Shared interacting
residues are shown as italic. Half of CP is mimicking ATP, the other half is recognized by
interactions distinct from ATP. For B, C and D, the HsLysRS-ATP structure is from pdb:
3BJU.
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Figure S2. Family Specific Variation at the ATP Binding Pocket, Related to Figure
2,

A. The two classes of the 24 known aaRS families. B. Nine common class |l aaRSs are
superimposed with the bound ATP aligned. One representative ATP molecule is shown
as black sticks. All proteins are shown as transparent cartoons. Three non-conserved
residues at the bottom of ATP binding pocket are shown as sticks. Distances of ATP to
HsLysRS residues T337, G548, and G550 are indicated by black dashes. The structures
are from pdbs: (LysRS: 3BJU; SerRS: 4L87; ProRS: 4HVC; GIlyRS: 2ZT5; ThrRS:
4HWT; HisRS: 4G84; PheRS: 3L4G; AsnRS: 2XGT; AspRS: 4J15). C-K. Sequence
alignments of motifs 2 and 3 of 9 class Il tRNA synthetases. Hs, Homo sapiens; Mm,
Mus musculus; Dr, Danio rerio; Dm, Drosophila melanogaster; Ce, Caenorhabditis
elegans; Pf, Plasmodium falciparum; At, Arabidopsis thaliana; Sc, Saccharomyces
cerevisiae; Bs, Bacillus subtilis; Ec, Escherichia coli. CP-binding compatible residues are
indicated by green boxes; CP-repulsive residues are indicated by red boxes; and

interaction-missing residues are indicated by yellow boxes.
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Figure S3. Cooperative Binding of CP and Lysine to PfLysRS, Related to Figure 4.
A. 2Fo-Fc electron density of the CP binding site in PfLysRS is shown as blue meshes

with 1.50. CP molecule is shown as orange sticks. Protein is shown as light green sticks.

A water molecule is shown as a red ball. The lysine-binding site is indicated by dashed
circle. B. Radar plot of total number of atomic contacts between PfLysRS and CP with
(blue) or without (red) lysine. Three different resolution cut-offs are used. CP binds to

PfLysRS with ~20% decreased atomic contacts in the absence of lysine.
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Figure S4. PfLysRS Specific Disulfide Bond Destabilizes the Structure, Related to
Figure 4.

A. Superimposition of PfLysRS (light orange) and HsLysRS (light green). The PfLysRS
specific disulfide bond is shown as black sticks. The destabilized region is cycled by
dashes. B. Zoom-in view of the Plasmodium specific C517-C540 disulfide bond. The
enclosed region of 518-535 is completely disordered in the PfLysRS structure. Nearby
residues are also shown as sticks. C. Sequence alignment of LysRSs in the region
enclosed by the Plasmodium specific disulfide bond. Pf, Plasmodium falciparum; Pv,
Plasmodium vivax; Py, Plasmodium yoelii; Pb, Plasmodium berghei; Bm, Babesia

microti; Tb, Trypanosoma brucei; Sm, Schistosoma mansoni; Hs, Homo sapiens; Mm,



Mus musculus; Dr, Danio rerio; Dm, Drosophila melanogaster; Ce, Caenorhabditis

elegans; Sc, Saccharomyces cerevisiae; Bs, Bacillus subtilis; Ec, Escherichia coli.



