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The second messenger c-di-GMP regulates essential bacterial behaviors, including
motility and biofilm formation [1]. In Azospirillum baldaniorum Sp245, the cdgD gene
encodes a multidomain protein containing CHASE-PAS-GGDEF-EAL domains.
While the catalytic regions have been partially characterized, the PAS domain—
typically involved in environmental sensing—has not been studied in this species.
This study aimed to structurally analyze the PAS domain of CdgD and perform point
mutations on conserved residues to explore their potential regulatory function. A 3D
structural model was generated using the I-TASSER platform, and visualized with
UCSF Chimera software, revealing the conserved PAS fold consisting of 5 a-helices
and one antiparallel 3-sheet (composed of 5 (-strands), similar to known sensory
proteins [2]. Based on structural conservation and predicted surface exposure, we
selected two types of mutations: a deletion mutant of the most conserved a-helix and
a cysteine-to-serine substitution (C407S) of a residue hypothesized to be involved in
FMN binding, potentially mediating light sensing. Both mutant variants were
successfully obtained and validated by Sanger DNA sequencing. Although functional
assays are pending, these mutants provide valuable molecular tools for future
studies aimed at determining the role of the PAS domain in c-di-GMP-mediated
signaling. This work demonstrates the structural conservation of the PAS domain in
CdgD and supports its rational modification for functional analysis in plant-associated
rhizobacteria.
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