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Stability effects of fusicoccin deriveatives on protein-protein interactions between 14-3-3 protein
#H3CRE4 | and its client phosphoproteins: Synthesis of 3-amino-fusicoccin derivatives and evaluation of
their functions on 14-3-3 PPL

MXAEDOES (ER)

14-3-3 proteins regulate intracellular signal transductions by forming the binary complex (14-3-3 PPI) with
their client phosphoproteins. Fusicoccins (FCs), diterpene glycosides, possess a variety of biological activities
through stabilization of 14-3-3 PPIs. It is plausible that the aglycone structure of FC can alter their stabilizing
ability towards 14-3-3 recognition peptide sequences in phosphoproteins and, in fact, biological phenotypes
vary according to the substituted pattern of FC aglycones. In this thesis, the author aimed to elucidate the
structure-function-relationship between the substituted pattern of FC aglycones and their stabilizing effects on
14-3-3 PPL

In Chapter 2, a series of FC derivatives having a unified sugar moiety and different aglycone structures were
synthesized. Their stabilizing ability towards the binary complexes of 14-3-3 and phosphopeptides was
evaluated by the fluorescence polarization method (FP) from the viewpoints of i+1 amino acid selectivity and
selectivity of mode 1 type sequence that has Pro at i+2 versus mode 3 type sequence that ends at i+1. As a
result, it has been clarified that 1) all FC derivatives show higher stabilizing effects when the i+1 position is
occupied by medium-sized hydrophobic amino acid, 2) and show higher stabilizing effects on mode 3 peptides
than on mode 1 peptides, 3) and this tendency is more significant in FCs having a hydroxy group at either
3-position or 12-position of aglycones, 4) and FC-THF is a perfect mode 3 selective stabilizer for 14-3-3 PPL

In Chapter 3, 3-amino-fusicoccin (3NH,), to which novel peptide sequence selectivity has been anticipated,
was synthesized efficiently through a direct C-H amination at 3-position of FC aglycone. However, stabilizing
ability of 3NH; on 14-3-3 PPIs was weakened remarkably. For this unanticipated result, molecular dynamics
simulation was carried out, and it has been revealed that the weak stabilizing ability of 3NH; is explainable by a
repulsive interaction between Lysl20 in 14-3-3 and 3-amino group of FC aglycone, both of which are
positively charged by protonation in physiological conditions. To confirm this explanation, the stabilization
effect of 3NH; was evaluated similarly by use of 14-3-3:K120Q and 14-3-3+K120E. Although precise results
could not be obtained because of the weakened association ability of mutated 14-3-3s towards phosphopeptides,
it has been suggested that 3NH, could gain stabilizing ability on 14-3-3 PP] if the repulsive interaction can be
avoided. In fact, a urea derivative of 3NH, showed weak stabilization effects on the binary complex of 14-3-3
with several phosphopeptides.

These results will contribute to the elucidation of the mechanism of action and target identification of
biological activities of FCs.
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