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Supplemental Figures 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplemental Figure 1.  Sequence alignment of the active site of GatA from bacteria 
(blue) and archaea (green).  GatA sequences selected from GatCAB enzymes with 
structural or biochemical data for amide donor preference.  Residues highlighted in black 
are highly conserved amongst GatA polypeptides.  The  denotes a residue in the A. 
aeolicus GatCAB structure implicated in the enzyme being able to use both Gln and Asn 
as amide donors. The  denotes the Ser residue in GatA that serves as the nucleophile. 
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Supplemental Figure 2.  Rescue of the Asn auxotrophy of E. coli JF448 strain by co-
expression of Deinococcus radiodurans ND-AspRS and Helicobacter pylori GatCAB 
requires both Mg2+ binding sites in B-subunit active pocket. E. coli JF448 cells were 
transformed with a pCBS2 plasmid encoding D. radiodurans ND-AspRS with either 1) 
wild-type H. pylori GatCAB, 2) H. pylori GatCA, or  3-6) mutant H. pylori GatCAB 
enzymes [3)  Glu11Ala mutation in B-subunit, 4) His13Ala mutation in B-subunit,  5) 
Deletion of the first 18 residues in the B-subunit, and 6) Deletion of the first 30 residues 
in the B-subunit]. The resulting strains were grown on M9 minimal media agar plates 
with (right panel) or without (left panel) Asn.  H. pylori GatB Glu11 is equivalent to A. 
aeolicus GatB Glu12 which coordinates the Mg2+ in the transient metal site. H. pylori 
GatB His13 is equivalent to A. aeolicus GatB His14 which coordinates the Mg2+ in the 
permanent metal site.  
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Supplemental Figure 3.  Sequence alignment of the Zn2+ motif of GatB from 
representative bacteria (blue) and archaea (green), and representative GatE 
sequences (maroon).  Residues highlighted in black are highly conserved in the GatB/E 
family.  Residues highlighted in grey are highly conserved in GatE sequenes.  The  
denotes the residues that coordinate the Zn2+ in the A. aeolicus GatCAB structure.  


