Four L.evels of Protein Structure
1. Primary

-~ Amino acid ( sequence
- 20 different AAs
- peptide bonds link AA’s

Primary structure
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Four I.evels of Protein Structure (continued)

Z @ Cepenting pictiecns
- ains 3-D shape (folds, coils) by H-bonding
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Basic Principles of Protein Folding

A. Hydrophobic AA buried in interior of protein
(hydrophobic interactions)

B. Hydrop!
(hydrogen bonds) peslec

C. Acidic + Basic AA form salt bridges (1oni
s
ey

bonds).

hilic AA exposed on surface of protein

peles

D. Cysteines can form é_isulﬁde'bonds.
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Four I.evels of Protein Structure (continued)

3. Tertiary ?’D SJP(U&{V@ — S 2
- Bonding between side chains (R groups) of amino acids
- H bonds, ionic bonds, disulfide bridges, hydrophobic

interactions, van der Waals interactions
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Four I.evels of Protein Structure (continued)

4, Quaternary VV\U['HFLE— Pbljpc‘m‘{&i oLa«u,;:.

- 2+ polypeptides bond together ¢ane HZJ/LJ
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(a) Primary

structure

(c) Tertiary structure

(d) Quaternary structure
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Chaperonins assist in proper folding of

proteins heaf slwek probens. Clrsp)
Jushiied pitac. o wmishlal patis, 9y do5F

Correctly
folded
protein

Hollow
cylinder

Chaperonin Steps of Chaperonin @) The cap attaches, causing € The cap comes
(fully assembled) Action: the cylinder to change off, and the
@ An unfolded poly- shape in such a way that properly folded
peptide enters the it creates a hydrophilic protein is
cylinder from environment for the released.
one end. folding of the polypeptide.
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Protein structure and function are sensitive to
\—___\
chemical and phvsical conditions

Unfolds or denatures 1
e — a
afé not optimal




change in structure = change in function

Secondary
and Tertiary
Structures

Primary

Structure Structure

Normal
hemoglobin

Normal
B subunit

Sickle-cell
hemoglobin

Sickle-cell
B subunit

Quaternary

Function

Proteins do not associate;

each carries oxygen.

Hydrophobic interactions

between proteins b

oxygen
carrying
capacity
reduced.

Red Blood Cell
Shape

Normal red
blood cells
are full of
individual
hemoglobin
proteins.

Fibers of
abnormal
hemoglobin
deform red
blood cell
into sickle
shape.

®© 2016 Pearson Education, Inc.




Technique

Diffracted
X-ra X-rays
d y y

X-ray crystallography used pfm

to determine the 3-D X-ray
beam

structure of proteins | a o
Crystal Digital X-ray diffraction

detector pattern
Results
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Genomics: Analysis of genes and
genomes






