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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
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Protein representations Protein representations

Protein backbone Protein backbone

R R
HI  H O A 9 ow/
\N/ttxc/mxc,/‘:\“/%xc/"x /C\N/‘cx -
L AL ‘:\1 H E

2 Ra

NWVLSTAADMQGVVTDGMASGLDKD



Peptide bond formatlon

® i ]
| i
HyN— TH C—OH + H— ?Ii CH—COOH == H,N — (‘H C—N—CH—COOH + H,0O
R H R H
il
peptide
bond
8)
glycine 5 alanine
©) ©
9 Q)
PEPTIDE BOND v
FORMATION WITH @& vater
REMOVAL OF WATER
peptide bond in glycylalanine
ey
CQO' group
o
R' group

Hydrophobic

M *ﬁ%ﬁ?%w

Aasine Poemfslnise Proine Lagcine

vaime

Amino Acids

— o—
stre
ey -
et noo
-
e o sacans
- wwn o

Adopted from Zvelebil, Baum, 2008

Amino Acid Residue

[Amino group) [Carboxyl group)

H, N\ /COOH

[Alpha carbon)

R

(Side chain]

Adopted from Zvelebil, Baum, 2008
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- Amino Acid Residue Clustering
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Amino Acid Residue Clustering
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Adopted from Zvelebil, Baum, 2008
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Secondary Structure (Helices)

Left handed Right handed
helix helix

Secondary Structure (Beta-sheets)

Antiparallel beta-sheet  The different types of

1 beta-sheet. Dashed lines
indicate main chain
hydrogen bonds.
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The Ramachandran Plot.

Antiparallel Beta-Sheet 180
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Two-residue beta-hairpin turns.

Beta-hairpin Turns on a Ramachandran Plot

Type I'

Two residue beta-hairpin turns.
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Side-Chain Atom Nomenclature

N sota Two amino acid side

chains to indicate the atom
naming convention. O
Hydrogens are not shown.
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Side-Chain Torsional Angles
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