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Functional elucidation of an adhesion protein of Streptococcus pyogenes which changes its
binding mode in response to the solvent pH (' Graduate School of Engineering, the University

of Tokyo, *Institution of Medical Science, the University of Tokyo) OYuki Tokunaga,' Ryo
Matsunaga,' Satoru Nagatoishi,? Kouhei Tsumoto'?

The N-terminal domain of Stbl (SfbI-TED), a surface protein of Streptococcus pyogenes, is
an adhesive protein with an intramolecular-cross-linking thioester bond, and has been shown
to adhere strongly to a human plasma fibrinogen (Fg) by forming a covalent isopeptide bond.
In this study, we focus on this covalent bond formation, which is a rare property for proteins,
and analyzed the functionality of StbI-TED.

Differential scanning calorimetry and hydrogen-deuterium exchange mass spectrometry
suggested that the conformation of SfbI-TED fluctuates more in pH 7.5 than in pH 6.0. This is
considered to be due to a pH-responsive change in the protonation state of the imidazole group
of the histidine located in the vicinity of the thioester bond, resulting in a partial loss of
intramolecular interactions. As a result, the target-binding mode of SfbI-TED is switched in a
pH-dependent manner, and the isopeptide bond formation between StbI-TED and Fg, which is
irreversible at pH 7.5, comes to be reversibly cleavable at pH 6.0, as suggested by biolayer
interferometry. This unique property of SfbI-TED can be utilized to develop innovative
nanomaterials in the future.
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