
C-Terminal
lobe

GDP

Gentamycin

Glu445

Glu78AH3C

O

Asp114A

Glu135B

Ala100 Glu88

Asp46

Asp86 Asp44

HO

OHOH

N N

N
N

O

H2N

O

O
O

P

Kanamycin

Tyr134

Glu32A

Tyr65B

Trp22A

Tobramycin

Glu451

Asp374

Ser376
Glu415

Glu416

Glu411

Tobramycin

Kanamycin

C-Terminal
domain

N-Terminal
domain

Tyr65B
Trp22A

Tyr65A
Trp22B

6ʹ

6ʹ

6ʹ

6ʺ

6ʺ

4ʺ

4ʺ

2ʺ

2ʺ4ʹ

4ʹ

2ʹ

2ʹ

3

5

5

3 1

Tyr74

1

I

I

II

II

III

III

4ʹ

2ʹ

2ʺ

5ʺ 4ʺ

3 1

5

1

I

II

III

Gentamycin

Core subdomain

APH(2ʺ)-la from Staphylococcus aureus (PDB ID: 5iqg)

AAC(6ʹ )-lg from Acinetobacter haemolyticus (PDB ID: 4evy)

ANT(2ʺ )-la from Klebsiella pneumoniae (PDB ID: 4wql)

N-T
er

m
ina

l lo
be

Helical subdomain

(a)

(b)

(c)

Figure 1.3  Representative crystal structures of the three types of AMEs and 
respective sites of aminoglycoside modification. (a) Structure of the aminoglycoside 
2″‐phosphotransferase APH(2″)‐Ia from Staphylococcus aureus, in complex with gentamycin 
and GDP (Caldwell et al. 2016). The neamine‐like moiety is circumscribed by a dashed blue 
line. (b) Dimeric structure of aminoglycoside 6′‐N‐acetyltransferase AAC(6′)‐Ig from 
Acinetobacter haemolyticus in complex with tobramycin. Chains A and B are depicted in blue 
and red ribbons, respectively, while the yellow star marks the putative binding site of 
acetyl‐CoA in each monomer (Stogios et al. 2017). (c) Structure of aminoglycoside 
nucleotidylyltransferase ANT(2″)‐Ia from Klebsiella pneumoniae in complex with kanamycin 
(Cox et al. 2015). All protein structures are shown in surface representation. AGAs and GDP 
are represented as stick model; magnesium atoms and water molecules are represented as 
green and red spheres, respectively. Hydrogen bonds are represented by thin blue lines. 
Hydrogen atoms are omitted for simplicity. Source: All images were produced with program 
Chimera (Pettersen et al. 2004). (See insert for color representation of the figure.)




