Electronic Supplementary Material (ESI) for MedChemComm.
This journal is © The Royal Society of Chemistry 2018

Supporting Information

Nucleoside triphosphate cosubstrates control the substrate profile and efficiency of
aminoglycoside 3'-O-phosphotransferase type Ila

Selina Y. L. Holbrook,* Matthew S. Gentry,? Oleg V. Tsodikov,** and Sylvie Garneau-Tsodikova®*

& Department of Pharmaceutical Sciences, College of Pharmacy, University of Kentucky, 789 South Limestone Street,
Lexington, KY 40536-0596, USA. ® Department of Molecular and Cellular Biochemistry, College of Medicine, University of
Kentucky, 741 South Limestone Street, Lexington, KY 40536-, USA.

(*Corresponding E-mails: oleg.tsodikov@uky.edu or sylviegtsodikova@uky.edu; phone: 859-218-1686).

AG 7”%» AG(P
ATP ADP NADH NAD*

PEPU Pyruvat \j Lactate
PK LDH

Fig. S1. Schematic of the coupled UV-Vis assay used in this study for determination of substrate and cosubstrate profiles and
kinetics.
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Fig. S2A. Pictures of TLC plates of APH(3'")-Ila reacting with various (d)NTPs and AGs. The corresponding Ry values for
each lane are listed in Fig. S4B presented on next page. Note: TLC images with ATP and the corresponding Ry values are
summarized in Fig. 2.



Lane AG NTP R, Lane AG NTP R, Lane AG NTP R, Lane AG NTP R, Lane AG NTP R,
1 AMK - 0.17 34 G418 - 0.17 67 NEA - 0.27 100 PAR - 015 | 133 TOB - 0.29
2 GTP  0.32 35 GTP 0417 68 GTP  0.57 101 GTP  0.20 | 134 GTP  0.29
3 CTP  0.15,0.38 | 36 CTP 0417 69 CTP  0.57 102 CTP  0.22 | 135 CTP  0.62
4 UTP  0.33 37 utp  0.19 70 utp 057 103 UTP  0.24 | 136 uTtp  0.62
5 TP 0.33 38 ITP 0.22 7 ITP 0.57 104 ITP 0.22 | 137 ITP 0.07
6 - 0.11 39 - 0.17 72 - 0.20 105 - 0.14 | 138 - 0.07
7 dATP 0.31 40 dATP 0.26 73 dATP  0.50 106 dATP  0.20 | 139 dATP  0.09
8 dGTP 0.11,0.33 | 41 dGTP 0.28 74 dGTP 0.52 107 dGTP 0.20 | 140 dGTP 0.12
9 dCTP 0.11 42 dCTP 0.17 75 dCTP 0.52 108 dCTP 0.22 | 141 dCTP 0.12
10 TP 0.31 43 TP 0.26 76 TP 0.51 109 TTP  0.20 | 142 TP 0.21
mno dUTP 011 |44 dUTP 026 |77 dUTP_ 045 | 110  dUTP 020 | 143 _ _ dUTP 0.21
12 APR - 0.18 45 HYG - 0.13 78 NEO - 0.30 11 RIB - 0.15

13 GTP  0.18 46 GTP  0.10 79 GTP  0.58 112 GTP  0.21

14 CTP  0.18 47 CTP  0.10 80 CTP  0.58 113 CTP  0.26

15 UTP  0.18 48 UutP  0.10 81 UTP  0.58 114 UTP  0.26

16 ITP  0.15 49 ITP 0.10 82 ITP 0.58 115 ITP 0.02

17 - 0.19 50 - 0.08 83 - 0.25 116 - 0.03

18 dATP 0.19 51 dATP  0.06 84 dATP  0.55 117 dATP  0.05

19 dGTP 0.19 52 dGTP 0.06 85 dGTP 0.55 118 dGTP  0.30

20 dCTP 0.18 53 dCTP  0.06 86 dCTP 0.55 119 dCTP  0.29

21 TP 0.18 54 TTP  0.08 87 TTP  0.20,0.56 | 120 TP 0.28

22 dUTP 0.18 55 duTP 008 |88 ~  dUTP_ 058 | 121 dUTP_ 0.18 |

23 GEN - 0.08 56 KAN - 0.21 89 NET - 0.16 122 siIs - 0.08

24 GTP  0.08 57 GTP  0.25 90 GTP  0.15 123 GTP  0.08

25 CTP  0.08 58 CTP  0.25 91 CTP  0.15 124 CTP  0.08

26 UTP  0.09 59 utP 027 92 UtP  0.15 125 UtP  0.09

27 TP 0.09 60 ITP 0.27 93 ITP 0.16 126 ITP 0.09

28 - 0.09 61 - 0.19 94 - 0.18 127 - 0.09

29 dATP 0.09 62 dATP 0.28 95 dATP  0.18 128 dATP  0.09

30 dGTP 0.09 63 dGTP 0.28 96 dGTP 0.20 129 dGTP  0.09

31 dCTP 0.09 64 dCTP  0.19,0.26 | 97 dCTP 0.18 130 dCTP  0.09

32 TTP  0.09 65 TTP  0.26 98 TP 0.17 131 TTP  0.09

33 dUTP 0.09 66 dUTP 0.26 99 duTP  0.17 132 duTP  0.09

Fig. S2B. Ry values for each lane of TLC sample listed in Fig. S4A presented on the previous page. Note: TLC images with
ATP and the corresponding Ry values are summarized in Fig. 2.
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Fig. S3. Michaelis-Menten graphs with the determined kinetics parameters of APH(3')-Ila with respect to various AG
substrates in the presence of various NTP cosubstrates (at 2 mM).
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Fig. S4. Time course reaction for each NTP with APH(3")-Ila enzyme with either 1x or 2x PK-LDH concentration in the
reaction in order to prove that APH(3")-Ila kinetics shown in Table 2 and Fig. S3 were not limited by the coupled reaction
used in UV-Vis assays.
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Fig. S5. Superimposition of crystal structures of APH(3")-1la with KAN (PDB ID: 1ND4)! and APH(2")-IVa with adenosine
and guanosine (PDB IDs: 4DT8 and 4DT9, respectively)’. A. APH(2")-IVa (in light teal) and adenosine in dark green with
the backbones of Thr96 and 11e98 colored in dark teal, B. APH(2")-IVa (in light purple) and guanosine in purple with the
backbone of Thr96 and I1e98 colored in dark purple, C. APH(3")-1Ia (in pale yellow) with KAN (in bright yellow) and the
adenosine from APH(2")-IVa structure in dark green and the backbone of Gly95, Val97, and Gly99 in orange, D. APH(3')-
IIa (in pale yellow) with KAN (in bright yellow) and the guanosine from APH(2")-IVa structure in purple and the backbone
of Gly95, Val97, and Gly99 in orange.
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