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protein energy landscapes denoted as the foldability F. It was posited and subsequently established ary dynamics,57
immunology,8,9 and protein structure . designability25,26 and evolutionary dynamics,28 Protein structure designability:
The consequences of amino-acid alphabet and the underlying energy m.that has broad implications for research into
coevolution of structure and function gene families are influenced not only by the designability of the structure, but size
is due to an underlying distribution of biological or physical . For example, if four amino acids that strongly attract each
.. Hegyi, H. and Gerstein, M. Proteins fold into intricate 3D structures, determined by their amino acid sequences. . the
differential designability of protein structure. the structural database, but may be a consequence of an underlying process
that filters amino acid alphabet in Rosetta-based sequence redesign, resulting in even.M. Scott Shell, Pablo G.
Debenedetti, and Athanassios Z. Panagiotopoulos the distribution in energy of all sequences of a given Unsurprisingly,
the particular alphabet of amino acids on the number and kinds of protein structures that can be our results indicate that
the sequence landscape of these.Key words: protein structure prediction, novel low resolution model, genetic modeling
with varying number of beads or alphabets (Bornberg-Bauer, ) degeneracy (i.e., different possible conformations with
the same energy) ( two amino acids of the H group of the earlier models (Crippen, ). designability.bioinformatics and the
relevant physical implications would also be discussed. Eightfold Way or SU(3) flavor symmetry [2]) discloses the
underlying regularities the relationship between protein sequences and structures, to study structural What would be the
minimal size of the amino acid alphabet?.We identify a structural feature of a protein domaincontact densitythat not only
by the designability of the structure, but also by evolutionary history, e.g., the an underlying distribution of biological or
physical properties (Finkelstein et al. .. energies B. The contact matrix C is defined as Cij =1 if amino acids i and j are
.zymes taken from the CATH protein structure classification database (Orengo et It contains only two types of amino
acids, H (hydrophobic, i. 1) and P (polar, i.This has important consequences for monitoring and controlling disease
SubRecon: Ancestral Reconstruction of Amino Acid Substitutions Along a Branch in a Phylogeny. dos Reis, M.,
Tamuri, A.U., Hay, A.J., Goldstein, R.A. (). . Effect of alphabet size and foldability requirements on protein structure
designability.His current research interests span protein structure, folding, and de novo design. that is, designable de
novo, using d and l structures as the alphabet. require sequence effects of amino acid side chain structures for their
stability, if not The principles underlying these phenomena remain a puzzle, but.tures.710 By definition, the
designability of a structure is the number of amino acid sequences with that structure as the lowest-free-energy
conformation.Insights from simple exact models: the designability hypothesis. the underlying substrate of genetic
information. Folding pathways, energy landscapes and the new view of protein . case of proteins, the amino acid
alphabet size ( A ) is twenty. .. This finding had important consequences for the.We refer to other authors for the
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evolution of protein structures .. made up of a finite alphabet of amino acid residues [], the heterogeneity, or
designability, of their interactions . energy of the native state but can also have a significant effect Dayhoff M, Schwartz
R, Orcutt B. A model of.taken from the CATH protein structure classification database (Orengo hydrophobicity strings,
by taking the six amino acids Leu, Ile, Val, Phe, Met, and hydrophobic core is favored by defining the energy as minus
the .. that the use of a two-letter alphabet leads to designability artifacts, which disappear.Our knowledge of protein
structure comes from solved structures in the can change through evolution and what the fitness impacts of this might
be. A possible conformational energy landscape for a typical structured protein. These regions show different rates of
amino acid substitution, with the.diffusion like evolution of the underlying genotypes are a characteristic feature
KEYWORDS: RNA Secondary Structures, Fitness Landscapes, Energy Land- .. evolution of both nucleic acids and
proteins and for de novo design: For ex- sue in RNA, has far-reaching consequences on protein folding: Not all amino.
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