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PROTEIN STRUCTURES

Bonds and interactions




Amino acids

Primary structure

Pleated sheet =——— Alpha helix ==

Secondary structure

Pleated sheet

Alpha helix

Tertiary structure

»

Quaternary structure

Primary Protein structure
sequence of a chain of
animo acids

Secondary Protein structure
hydrogen bonding of the peptide
backbone causes the amino
acids to fold into a repeating
pattern

Tertiary protein structure
three-dimensional folding
pattern of a protein due to side
chain interactions

Quaternary protein structure
protein consisting of more
than one amino acid chain
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Primary structure
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Primary structure -
DU, TN
The peptide bond and peptide unit H ; & H ; 5

* O=C-N-H N-terminus C-terminus
A
| Peptide bond H, H /\Q’) -
1. Partial double-bond character \ ‘r’_‘?_? /
2. Cis and figurati oo-a B o 4 ‘%H
. Cis and trans configurations H”—(?——% 2 .

3. Where can rotations occur? ! \gd
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Rotation

sUgdyaio



Secondary structure
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Secondary structures

* Alpha helix B
—— HYDROGEN BONDS
* Beta sheet e H-—-—-O
H-——-N
H-—F

Common in secondary structures
N-H ---- O-C

(recall peptide bond: O=C—N-H)



Aplha helix

Hydrogen bonds between C=0 and H—N 4 residues along the chain

helix
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Beta sheet and beta turns

HYDROGEN BONDS:
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Anti parall =
p- sheet

h

Anti parall=
p- sheet

#

Paralls
p- sheet
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Proline and
Glycine




Tertiary structure
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Tertiary structure

groups away from water)
and van der Waals

Hydrophobic interactions y .
/ (clustering of hydrophobic  Types of bonds in tertiary structures

| /C{' interactions 1. Hydrogen bOndS
CI:H2 :32 2:3 Polypeptide ~ .
0 N backbone 2. Hydrophobic interactions
Hydrogen " CH
bond 0 | 3. Van der Waals interactions
[~ oM —CH,—s—8—CH,— 4. lonic bonds
CH, Disulfide bridge
5. Disulfid bridges
1
—CH,—CH,—CH,—CH,—NH;* ~0—C—CH,—
lonic bond
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Quaternary structure
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Quaternary structure

NON-COVALENT BONDS

a)Co
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Bonds and
interactions

ry: bonds and interactions

Primary structure Secondary structure | Tertiary structure

Peptide bonds Hydrogen bonds 1. Hydrogen bonds
2. Hydrophobic
interactions
3. Van der Walls
interactions
4. lonic bonds
5. Disulfide bridges

Quaternary
structure

Non-covalent
interactions
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