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Secondary Structure:
Computational Problems

Secondary structure characterization
Secondary structure assignment
Secondary structure prediction
Protein structure classification

Protein representations

Protein Structure Hierarchy

‘Adopted from Branden and Tooze

*Primary - the sequence of amino acid residues
«Secondary - ordered regions of primary sequence

(helices, beta-sheets, turns)

Tertiary - the three-dimensional fold of a protein subunit
*Quaternary - the arrangement of subunits in oligomers.

Protein representations

Protein representations



Protein representations Protein representations

Protein representations Protein backbone
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Peptide bond formation
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Dt bond in oiveyiataning Adopted from Zvelebil, Baum, 2008



Amino Acid Residue
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Adopted from Zvelebil, Baum, 2008

Amino Acid Residue
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Adopted from Zvelebil, Baum, 2008

Amino Acid Residue Clustering
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‘Adopted from: LR Murphy et al, 2000
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Secondary Structure (Helices)

Left handed
helix

Right handed
helix

Secondary Structure (Beta-sheets)

Antiparallel beta-sheet
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Parallel beta-sheet

The different types of
beta-sheet. Dashed lines
indicate main chain
hydrogen bonds.

Mixed beta-sheet

Secondary Structures

Antiparallel Beta-Sheet
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Adopted from Zvelebil, Baum, 2008



The Ramachandran Plot.
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handed
alpha-helix.
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Reverse Turns on a Ramachandran Plot

Reverse Turns.
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Beta-hairpin Turns on a Ramachandran Plot

Two residue beta-hairpin turns.
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The white dots indicate hydrogen
bonds.

Two-residue beta-hairpin turns.

Type I'

White dots indicate hydrogen bonds.
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Side-Chain Atom Nomenclature

N Two amino acid side
7812 chains to indicate the atom
naming convention. 0
] epsilon Hydrogens are not shown. eta
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. . . Secondary Structure:
Side-Chain Torsional Angles Computational Problems

chi? chid Secondary structure characterization
Secondary structure assignment

C
alpha \/Q"\ Q/\ Secondary structure prediction
“SNH,

Protein structure classification

Secondary Structure Conformations Secondary Structure Assignment
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Adopted from Zvelebil, Baum, 2008

Secondarv Structure Assianment Secondary Structure Assignment

s [ D~ S C SN : SR TS ¢ BRS- S
.-- sequential resnumber, including chain breaks as extra residues
.-- original PDB resname, not nec. sequential, may contain letters
.-- amino acid sequence in one letter code
.-- secondary structure summary based on columns 19-38
r columns for secstruc details

--- 3-turns/helix

.-- 4-turns/helix

.-- 5-turns/helix

.-- geometrical bend
.-- chirality

.-- beta bridge label
.-- beta bridge label
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Adopted from Zvelebil, Baum, 2008



