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IGPS is a V-type enzyme; i.e., an allosteric enzyme in which
inactive IGPS, along with the collective pathways linking the
the binding affinity for the ligand (e.g., Gln in IGPS) in the
effector and active sites. This study provides valuable insight
active site is unaffected by the presence of the effector (e.g.,
PRFAR; i.e., N′-[(5′-phosphoribulosyl)formimino]-5aminoimidazole-4-carboxamideribonucleotide, in IGPS) in the
allosteric site. However, hydrolysis of Gln is accelerated 5,000fold upon PRFAR binding 25 Å away from the active site (1).
How does the effector binding affect the catalytic activity
occurring more than 25 Å away? A recurring feature among
enzymes in the Gln amidotransferase family, such as the
glutaminase domain of IGPS, is the so-called “oxyanion
strand,” a β-strand adjacent to the Gln-binding site (the
nucleophilic cysteine, hC84) that can stabilize a tetrahedral
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f E91, and hP10, play an important role in the allosteric
mechanism and should be good candidates for unique
mutagenesis studies. The combined approach we describe is an
effective strategy for exploring the signaling pathways in any
other allosteric systems.
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into the mechanism of information transfer in this V-type
allosteric enzyme.
The rearrangement of the communication pathways induced
by PRFAR involves the flexible loop1 and the hydrophobic
region (f β2) near the allosteric site (Fig. P1); ionic
interactions in the interdomain region next to loop1 (sideR),
including residues in the f α2, f α3, and hα1 helices; as well as
a hydrogen bond between the Ω loop and the conserved 49PGVG sequence (oxyanion strand) adjacent to the
glutaminase active site. The proposed allosteric mechanism is
supported by the computational analysis of early protein
dynamics in conjunction with NMR chemical shifts and
relaxation dispersion experiments probing millisecond protein
motions. Single amino acid residues, such as f L50, f R59,
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