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NMR spectroscopy provides a wealth of information on the characteristics of proteins. In this study, I
present investigations into protein-ligand interactions, the structure of a protein-ligand complex, and
protein dynamics using solution NMR. I examined the interactions of the SH3 domains of development-
and differentiation-enhancing factors (DDEFs) with the functionally important elements, known as the

SAMP motifs, of the adenomatous polyposis coli (APC) tumour suppressor. The results of chemical shift

perturbation experiments showed that the associations of DDEFs with the SAMP motifs, which lack the
canonical SH3-binding sequence PxxP, were specific and selective among SH3 domains. I then
investigated into the structure of the complex between DDEF1-SH3 and APC-SAMP. Since the affinity of
the interaction was not sufficiently high leading to disappearance of a set of NMR signals, especially of
those derived from the nuclei at or close to the interaction interface, a fusion protein of the domain and the
motif was employed so as to enhance the apparent affinity. The resultant structure displayed that the
APC-SAMP motif folded into a polyproline type-II helix, the structure the conventional PxxP motifs take
when they interact with their specifically associating SH3 domains. Since the affinity of most of
biomolecular interactions is lower than necessary for the structure determination in solution, this study
sheds light on the potential of a fusion protein as a tool to surmount the technical difficulty. 1 also
surveyed the dynamics of the aromatic side chains in DDEF1-SH3 using various spin relaxation rates of
aromatic °C nuclei. The particular interest of the study was to assess usefulness of the cross-correlated
relaxation (CCR) rates. The results showed that the transverse CCR rate of aromatic carbons lead to
reliable extraction of the dynamical parameters of the aromatic heteronuclei. Overall, this work provides
useful insights into the strategies to investigate into the structures of biomolecular complexes and into the

dynamics of aromatic side chains using NMR spectroscopy.

RYXBEOHERNDEE

EEHE I, EBEIHIE 7 APC OBRRICEZERZEIZFFD SAMP £F—7L ZOMEEHMBFETHD
DDEF1-SH3R AL E DR A RO SLIEHEES | IR NMR 2 FWCTIRELTZ, SH3 RAAZT )Yy Fie
PxxP EF —7 LIHTNAESIZYH L RETHIENIAMBNTVSA, SAMP EF —71213, PxxP 1ZF8Y
FHEINTEEN TR o7z, RESNIE A RO SLEEED S, SAMP £F —71X, PxxP £F —7 LA
BEOMERTERR T HENIALNERY, SH3 RAL DY TV R RHHHEIC L TH- iR 250N, He
EOREER IRV TR BIRACREE R E A DD, B H1IZORBEO MR iEE R L,

Fo, BFEHILNMR 2 AW TEAEPOEEFERMUEHDS A FI7 AT 1T o7z, TNET, HERME
DEAF IV ARHNIIEFEIATOIN T eh o7l HFEE DRBLIEFIEEAVWAIL T, KxREREIC
AWTIRIBIDZ A F7 ARSI REIC 22 D25 2 DD,
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