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Figure S1: Panel of aminoglycosides used in crystallographic studies. Next-generation
aminoglycoside features are colored in blue. Site of 2’-acetylation is colored in green, while 2'-
hydroxyl of non-substrate, amikacin, is colored in red. Carbons are numbered as per their
aminoglycoside ring, i.e., central ring, prime ring, or double-prime ring.
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Non-binders Cellulosimicrobium cellulans 1MT - -TTSDASYTLESVDWADPRAAALRDAMDAEMGARYASAGPMSAAAHAALTVDPAA 56
Mycolicibacter senuensis 1 MF - -GQVNTARL IHTSDEDDDTRRGARQLVDRAFGASG - BAPPGGHWQHA M---- 51
Unlikely binders  Clioroflexus aggregans 1MN------TRLTIQVVPSAHESDADRKT | |ALCNRAY -ED- -BLE--PLFDTF S.- 4
v Klenkia solf U MP TAAERTALRDLLDGAF - AGDDPFDD - EDWGHA V---- 40
Likely binders Vibrio cholerae 1-ecceenen-- ML ISVLNNDEBDEETLHEL IKLCSEAY -EE - - N--YYFSLLKNAK---- 42
Y Acinetobacter baurnanni R MQFK | |AAQDEDRNQRHQ | ADLCFSAF - DE - -BPW- - SQYAFMQKA I - - - - 42
Binders Providencia stuartii [AAC(2')-la] 1TMG-------- IEYRSLHTSQETLSEKEALYDLEL IEGF-EG- - SH-DDFA --- 45
Mycobacterium tuberculosis [AAC(2Y)-le] 1 MH- - - - - TQVHTARLVHTADEDSETRQD | RQMVTGAF - AG - - TE - TDWE --- 48
. Mycolicibacterium arabiense | R S O R MV IDAFGGGETBFTD - ADWE --- 25
Plasmid-encoded  Deinococcus wulumugiensis 1MTRPGRPAQALTLRVRHTAHBEPGAGRAALRELELDTVY-GG- - SG- EDWD --- 53
Deinococcus sp. NW-56 1MTPPG- - - - - LSLRGRHTAHEPGGTRAALRELLDLVY -EG- - BFSS - DDWD --- 48
Non-binders Cellulosimicrobium cellulans 57 VR VV L AVDHD] T P I G RDH- - - -GGEW- - - - - E VKH VMAAGQRGH] VGH VMSEVE 108
3 Mpyeolicibacter senuensis 52 - - - - RA] R YHGHS LRCI AVAEDHRGK| L 107
i ; Chlorofiexus aggregans 47 - - AY- - HK H VS T VGSGPLLRTA | ATDPAYRNRI 103
Unlikely binders ;0\ sol 41 - -HVLAS - - RDBELLG! G IAGGRT - LRT AMAAAARRQB I AGALMAEVE 96
Likely binders Vibrio cholerae 43 - -HVIGY - -LD@K I VS YTEQRS - YRAA ATHPSVQGKEBLGSQIMSHIT 98
Y Acinetobacter baumannii 43 - - VGI--LNNQIVS LWTD VFTINGSSDVKTA YMTTDY TMRGKE | ASQLLKYLV 99
Binders Providencia stuartil [AAC(2')-la] 46 - - MAF - - DQQKLVGHVE I 1Q HMA LDNTP - ISV MVMEQSYRRQE IGRQLMLQTN 101
Mycobacterium tuberculosis [AAC(2)-lc] 49 - - HAL IW- - HH A | | A V IQ | YRGNA - LRC RADWRGQRLVSALLDAVE 104
Mycolicibacterium arabiense 26 - -HAL | F- -RH | HGGRA - L REDWRGREBLAMA IMNGLE 81
Plasmid-encoded Deinococcus wulumugiensis 54 - -HTLAF--LE LVGSEP-R HPAVQRRE IGRA | LRRVN 109
Deinococcus sp. NW-56 49 - -ATLAW- - LD| AFLLGDTP R HPAAQRRE IGRA I LRRVN 104
|[Giutas

Non-binders Cellulosimicrobium cellulans 109 RVARAAGAERV I BQTGDRQPEAEALNAAL - - - ---1
Myeolicibacter senuensis 108 QV I RG - A;EV SAE- --1SRRI¥SSR TSVLSPTGPQRI PEADGT - 162
r ; Chloroflexus aggregans 104 DEIG- - DYELARBSPSS - - - - - ERL FIRTETDVLPEPAEEQ- - - 154
Unlikely binders . kia sol 97 AL IRG-GFE DAR RCLTPDGVV - - - - DGD@S 149
Likely binders Vibrio cholerae 99 TLID- -EFE E ----- GYYDQSLNEFSCPDEE - MIY 149
y Acinetobacter baumannii 100 ETLTHLEYE NLS IKQDTCSYLT-DEYE- - - IMLY 151
Binders Providencia stuartii [AAC(2)-la] 102KI11AS-C KLFELKQGSY IRS - | EEEGG - MMGW 156
Mycobacterium tuberculosis [AAC(2')-Ic] 105 QVMRG - A S TSVLAPTGPVRT - PDDD FVL 159
Myecolicibacterium arabiense 82 QVVRG- A¥YH ATSVLSPDGVTRT- TDDD 136
Plasmid-encoded Deinococcus wulumugiensis 110 RQVAR-GYDF AVLTPGGLVPT - PEEA -MLVY 164
Deinococeus sp. NW-56 105 LQVAR-GY¥D GVMTPGG I VPT-PEEA -MLVY 159
Non-binders Cellulosimicrobium cellulans 141 RIP- - - - - TYPPYDTALPBQSRCYEKRL - - - - - 164
Myeolicibacter senuensis 163 PIE------- TTSDEA DEGV - - - - - - w 184
Chloroflexus aggregans 155 RLP - - - - - KTPSLDPNAPESAEWRT 184
Unlikely binders o) V0 <) “%"™ 150 PVP - - - - - GIDAGTGDLP 1 RESL------ 173
Likely binders Vibrio cholerae 150 Q1G---- - EIND I DFKGKEL CNWRE - 173
y Acinetobacter baumnannii 152 PLN IQMKDRLSNSSEEDT | CA E = 180
Binders Providencia stuartii [AAC(2')-la] 157 KAD- - - - - - - FTASI G - 178
Myeobacterium tuberculosis [AAC(2')-lc] 160 PID------- IS L TSAERM A - 181
Mycolicibacterium arabiense PVALP- - -DGVDLDTRGEIT D - 162
Plasmid-encoded Deinococeus wulumugiensis TCDFRS - 186
Deinococcus sp. NW-56 GNLNLTLPET FIRGEDV - - 181

Figure S2: Alignment of a subset of sequences based on blndlng classification. The MAFFT
sequence alignment highlights overall sequence identity in blue. Residues important for
aminoglycoside binding are denoted with an arrow. Identified residues are numbered as per
AAC(2")-1a from Providencia stuartii



AAC(2")-lanis * CoA

Resolution range (A) 52.75-1.3
(1.346-1.3)

Space group P43211
Unit cell (A, °) 58.7 58.7 120.0
Total reflections 632665 (60458)
Unique reflections 52409(5117)
Multiplicity 12.1 (11.8)
Completeness (%0) 100.0 (99.9)
Mean I/sigma(l) 28.1 (2.6)
Wilson B-factor 19.9
R-merge 0.045 (1.58)
R-meas 0.047 (1.65)
CCuir 1.00 (0.65)
CC* 1.00 (0.89)
Refinement Statistics
Rwork 0.148 (0206)
Rfree? 0.189 (0.234)
Number of non-hydrogen atoms 1982

macromolecules 1726

ligands 65

water 191
Protein residues 182
RMS (bonds) 0.030
RMS (angles) 2.4
Ramachandran favored (%) 94.4
Ramachandran outliers (%0) 1.1
Clashscore 12.63
Average B-factor 29.9

macromolecules 28.0

ligands 38.0

solvent 44.3

Table S1: Data Collection and Refinement Statistics of AAC(2')-la C-terminal His Complex.
Statistics for the highest-resolution shell are shown in parentheses.
2 Riree Was calculated by randomly omitting 10% of observed reflections from refinement.
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