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Fig. S1. Chemical formulas of aminoglycosides used in the study. The positions of attachment of rings | and Ill in the ring Il are indicated (4,5- or 4,6-linked).

The 6’-OH or 6'-NH; groups in ring | are marked with green rectangles.

Fig. S2. Binding of G418-1 in h44 of the decoding center of the small ribosomal subunit. h44 and residues A1755 and A1756 are colored orange; eukaryote-
specific residues G1645 and A1754 are colored magenta; G418 from the current structure is colored yellow; G418 from PDB 4U40 is colored orange; the
eukaryote-specific protein S30 is colored green; oxygen atoms are colored red; and nitrogen atoms are colored blue. The 6’-OH group in the ring | of G418 and

the N2 atom of G1645 are located at the hydrogen bonding distance (2.7 A) marked with a dashed line.
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Fig. S3. Interactions of aminoglycosides with the decoding site of the 40S ribosomal subunit. (A) Schematic representation of interactions of paromomycin
with the residues of the decoding site in the 405 ribosomal subunit; dashed lines show possible hydrogen bonds (maximum distance 3.5 A) as well as stacking
with A1754. (B) Unbiased difference electron density map (Fops — Fcaic) of GENT-1 bound to h44 is contoured at 3c. Gentamicin is colored green; the electron
density map is shown in blue; oxygen atoms are colored red; and nitrogen atoms are colored blue. (C) Conformation adopted by G418, gentamicin, and
paromomycin in the h44 of the 40S ribosomal subunit from S. cerevisiae. Structures of the 80S ribosome in complex with aminoglycosides were aligned locally;
elements of 80S ribosomes are omitted for clarity. G418 is colored yellow; paromomycin is colored violet; other color-coding is as in B.
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Fig. S4. Interactions of TCO07 with the 70S ribosome from T. thermophilus. (A) Unbiased difference electron density map (Fops — Fealc) of TCO07-1 bound to
h44 of the 40S subunit is contoured at 2. TC007 is colored magenta; the electron density map is shown in blue; oxygen atoms are colored red; and nitrogen
atoms are colored blue. (B) Location of TC007 in the vicinity of H69 in the 70S ribosome from T. thermophilus and the 80S ribosome from S. cerevisiae. TC007-
2 bound to the 80S ribosome is colored green; eukaryote-specific residues U2264 and C2265 are colored red; other residues of the 80S ribosome are omitted for
clarity. Other color-coding is as in A. Interactions of TC007 with H69 in the 70S ribosome are marked with dashed lines. (C) Binding of TC007 and paromomycin
to h44 in the 30S ribosomal subunit. Interactions of TC007 with the rRNA residues are marked with dashed lines. The 30S subunit is colored wheat; TC007 is
colored yellow; paromomycin is colored orange; and bacteria-specific residues A1408 and G1491 are colored pink. Oxygen atoms colored red, and nitrogen
atoms are colored blue. (D) Conformation of TC007 bound in h44 of the 30S subunit obtained for cocrystallization (colored marine) or soaking (colored yellow).
(E) Binding of TC007 and neomycin (PDB ID code 4WOI) to H69 of the 70S ribosome. Neomycin is colored blue; rRNA residues interacting with both amino-
glycosides are colored pink; other color-coding is as in A-C. The 6'-NH; groups in ring | of aminoglycosides are marked with blue spheres. (F) rRNA secondary
structures of H69 from bacteria (E. coli and T. thermophilus) and from eukaryotes (S. cerevisiae and H. sapiens). Eukaryote-specific changes are colored red.
Residues interacting with aminoglycosides in the 70S ribosome are marked by a dashed box.
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Fig. S5. Binding of gentamicin in the peptide exit tunnel. (A) Gentamicin and erythromycin are located on opposite sides of the peptide exit tunnel. The 80S-
gentamicin structure was aligned locally on the structure of the E. coli 70S ribosome in complex with erythromycin (PDB ID code 4V7U). The 60S subunit is
colored gray; GENT-7 is colored green; erythromycin is colored pink; other elements are omitted for clarity. The direction of the exit tunnel is marked by an
arrow. (B) Gentamicin is shown approaching a nascent peptide in the peptide exit tunnel. The 80S—gentamicin structure was aligned locally on the structure of
the E. coli 70S ribosome containing tRNA in the P-site and synthesized peptide SecM (PDB ID code 3JBV). tRNA in the P-site is colored orange; SecM is colored
blue; other color-coding is as in A.
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Fig. S6. Secondary binding sites of aminoglycosides. (A) The position of gentamicin (GENT-3) bound between helices 1, 44, 18, and 27 in the 40S ribosomal
subunit close to the mRNA tunnel upstream of the A-site codon. mRNA was aligned locally from the structure of the 70S ribosome in complex with tRNA and
mRNA (PDB ID code 5EL6). Gentamicin is colored green; oxygen atoms are colored red; nitrogen atoms are colored blue; interactions between gentamicin and
40S are marked by dashed lines. The 40S subunit is colored wheat; mRNA is colored pink; the A-site codon is colored red; other elements of the 70S ribosome
are omitted for clarity. (B) Binding pockets of GENT-3 in the 80S ribosome from S. cerevisiae and streptomycin in the 30S ribosomal subunit from T. ther-
mophilus (PDB ID code 4DR3). The 40S and 30S subunits were aligned locally; streptomycin is colored cyan; the 30S subunit is colored pale cyan; other color-
coding is as in A. (C) The binding site of G418-4 overlapping with the GENT-3 in the vicinity of the A-site in the 40S ribosomal subunit. G418 is colored yellow;
rRNA is colored orange; and uS12 protein is colored green; other color-coding is as in A and B. (D) Binding site of TC007-5 in the vicinity of the intersubunit
bridge B2c overlapping with GENT-5. The 80S-TC007 structure was aligned on the 80S—gentamicin structure based on the 185 rRNA. TC007 is colored magenta;
gentamicin is colored green; rRNA of the 80S-TC007 structure is colored orange; the large ribosomal subunit of the 80S-gentamicin structure is colored blue;
the small ribosomal subunit is colored light green; oxygen atoms are colored red; and nitrogen atoms are colored blue. Interactions of TC007-5 with 80S at the
hydrogen bonding distance are marked by dashed lines.
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Fig. S7. Interactions of paromomycin with the 60S ribosomal subunit. (A) Binding of paromomycin (PAR-4) in the A-site of the peptidyl transferase center. A-
site tRNA was superimposed from the structure of the 70S ribosome in complex with tRNAs and mRNA (PDB ID code 5EL6). Residues A2820 and C2821,
corresponding to A2450 and C2451 in bacterial ribosome, are shown as sticks; their interactions with paromomycin are marked by dashed lines. tRNA is colored
green; the 60S subunit is colored blue; paromomycin is colored violet; oxygen atoms are colored red; and nitrogen atoms are colored blue. (B) Binding of two
molecules of paromomycin (PAR-5 and PAR-6) to helix H95 that contains a sarcin-ricin loop (SRL) in the 60S subunit. The sarcin-ricin loop is colored dark blue;

other color-coding is as in A.
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Fig. S8. Secondary structures of h44 of the ribosomes from different species. Residues, comprising binding site of aminoglycosides in h44 are marked by a
dashed box. Substituted nucleotides implicated in the selectivity of aminoglycosides are marked in red.

Fig. S9. Noncanonical binding of gentamicin in the decoding center may affect translation termination. The 80S-gentamicin structure was aligned locally to
the cryoEM structure of the mammalian 80S ribosome in complex with termination factors eRF1 and eRF3 and with mRNA (PDB ID code 5LZT). Residue
1756 adopts a flipped-out conformation in stacking with the second and third residues of the mRNA stop-codon when they are recognized by eRF1, in contrast
to a semi-flipped conformation stabilized by gentamicin. mRNA is colored pink; the stop-codon is colored red; eRF1 is colored brown; the 40S subunit from PDB
5LZT is colored wheat; gentamicin is colored green; oxygen atoms are colored red; nitrogen atoms are colored blue; residues 1755 and 1756 from the 80S—
gentamicin structure are colored marine; other elements are omitted for clarity. Interactions of GENT-1 with residues 1755 and1756 at hydrogen bonding

distance are marked by dashed lines.
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