B104-1Tam-10 BALSS E10255E4 (2022)

“BRERTF FELRICESVARATA A VYFFOTR—MEITD
HERERERTF FRT7OFFE

CREARBzEE ) OKE  78{= ' - Alexander Vinogradov' « & #H7!

Development of a covalent bond-forming peptide pair between cysteine and isothiocyanate
realized by two-step peptide evolution (' Graduate School of Science, The University of Tokyo)
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Isothiocyanate (ITC) is known to react with Cysteine (Cys) to form dithiocarbamate (DTC).
However, the reaction is reversible, and therefore DTCs are not stable (Fig. 1). In this study,
the stability and conjugation kinetics of DTC conjugates were improved specifically to a pair
of peptides through a two-step mRNA display (Fig. 2). In the first step, Cys peptides which
form stable DTCs, were screened against an ITC-containing amino acid derivative (ITC-Bio),
and the screening gave the 1* evolution hit (Cys-C1). Next, reactive ITC peptides were evolved
against Cys-C1, and the 2™ evolution hit (ITC-L1) was obtained. The cross reactivity of these
evolution hits was examined in the presence of Cys-M1, a random Cys-containing sequence.
Only the combination of Cys-C1 and ITC-L1 (%) showed high reactivity (Fig. 3). Two-step
peptide evolution developed in this study has the potential to be applied for tag-probe protein
modification.
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DTC conjugate pH 6.0, 4°C, 5 min

Fig. 1 DTC formation Fig. 2 two-step peptide evolution Fig. 3 DTC formation yield
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