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TABLE S2. Differential effects on enzyme activity of 
substitutions at conserved residues in the CacKam, KamB and 
NpmA SAM-binding pockets.  

Enzyme Kanamycin 
MIC, µg/ml 

Binding affinity, Kd (µM)  

SAM SAH  
CacKam-E94A 16 29 2.2 

KamB-E88A 256 56 5.3 
NpmA-E88Aa 1024 NBb NBb 

CacKam-S201A 16 110 1.6 
KamB-T191A 16 48 5.9 
NpmA-S195Aa 1024 NBb 33 

aData are from reference (14). 
bNB, denotes no binding detected. 
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SUPPLEMENTARY FIGURES 
 

 

FIGURE S1. Interactions of W203 determine the β6/7 linker conformation. A, The apo CacKam structure 
with a single molecule in the asymmetric unit highlighting the two major interactions that stabilize the novel β6/7 
linker conformation: an intermolecular salt bridge between R206 with D21, and an intramolecular interaction 
involving double cation-π stacking around W203 by two Arg residues, R43 and R73. B, W203A-substituted 
CacKam crystallizes with a new packing arrangement (two molecules in the asymmetric unit) in which the β6/7 
linker is unrestrained by crystal packing, and for which no density was observed to allow modeling of the loop in 
either molecule. Zoomed views of the region surrounding the disordered β6/7 linker in chains A and B are 
shown boxed on the right and left, respectively. C, A zoomed view of the structure of the β6/7 linker in chain B of 
the CacKam-W203A:SAM complex (equivalent to the left zoomed view for apo CacKam-W203A). Unambiguous 
density allowed modeling of the loop in a ‘closed’ conformation that caps the SAM-binding pocket.  
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FIGURE S2. Binding of either cosubstrate (SAM) or by-product (SAH) induces flexibility in the β6/7 
linker. Structures of wild-type and single amino acid substituted variants shown as cartoons colored by B-factor. 
Regions of lowest and highest B-factor are shown in blue and red, respectively (full scale shown top left). 

  

 

 

 

FIGURE S3.	Limited trypsin proteolysis of the β6/7 linker in wild-type and substituted CacKam proteins. 
A, 16% SDS-PAGE analysis of untreated (-) and trypsin treated (+) wild-type or variant CacKam protein. At least 
five distinct bands (a-e), including the full-length protein (band a), are observed for all except CacKam-R206A 
which has only three (a,d, and e). B, Schematic of the full-length protein with predicted accessible trypsin 
cleavage sites and the locations of N-terminal 6×His tag (H) and thrombin protease recognition site (T) 
indicated. C, Possible fragment masses generated by trypsin digest at the putative sites shown in panel B. D, 
Additional schematics show the predicted fragments corresponding to each observed band (a-e) on the gel in 
panel A. E, The schematic shows the region of the protein modeled (black background) in the apo wild-type 
CacKam structure. 
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FIGURE S4. Comparison of the SAM-binding pockets of wild-type and W203 substituted CacKam. 
Residues forming the SAM-binding pockets in apo and ligand-bound wild-type CacKam (top) and CacKam-
W203A (bottom). For apo protein structures (left) the position of SAM or SAH is indicated with the ligand (shown 
as semi-transparent sticks) taken from the equivalent complex structure (right). The SAM-binding pocket in each 
protein is formed by a largely conserved set of residues with only minor changes observed (e.g. adoption of 
different rotameric states by S201, R66 and W113 side chains).  
 

 
FIGURE S5. Roles of β6/7 linker residues in activities of CacKam, KamB, Kmr and NpmA. Highlighted 
residues indicate the effect of tested single amino acid substitutions where these inactivate enzymatic activity in 
kanamycin MIC assays (MIC ≤ 10-16 µg/ml; colored outline font), have intermediate effect on activity (MIC 
~100-600 µg/ml; colored) and those with no or minimal impact (MIC ≥ 800 µg/ml; underlined italic font). 
Residues shown (NpmA) or proposed (KamB and CacKam) to be involved in base flipping are additionally 
denoted by a black background.  


