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AMINO ACID SIDE CHAIN AMINO ACID SIDE CHAIN
Aspartic acid Asp D negative Alanine Ala A nonpolar
Glutamicacid Glu E negative Glycine Gly G nonpolar
Arginine Arg R positive Valine Val V nonpolar
Lysine Lys K positive Leucine Leu L nonpolar
Histidine His H positive Isoleucine lle | nonpolar
Asparagine Asn N uncharged polar Proline Pro P nonpolar
Glutamine GIn Q uncharged polar Phenylalanine Phe F nonpolar
Serine Ser S uncharged polar Methionine Met M nonpolar
Threonine Thr T uncharged polar Tryptophan Trp W nonpolar
Tyrosine Tyr Y uncharged polar Cysteine Cys C nonpolar

' POLAR AMINO ACIDS L NONPOLAR AMINO ACIDS ——
(hydrophilic) (hydrophobic)
Bk (dEtE) T/ R BOK M GEEYE) T2/

Figure 4-3 Essential Cell Biology, 3 ed. (© Garland Science 2010) 122p.



Proteins fold into a conformation of lowest energy
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Three types of noncovalent bonds help proteins fold
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Figure 4-4 Essential Cell Biology, 3 ed. (© Garland Science 2010)123p.



Hydrogen bonds within a protein
molecule help stabilize its folded
shape
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Aggregated Proteins

Neurodegenerative disorders
Alzheimer’s disease
Huntiongton’s disease
Prion disease
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misfolded protein can induce formation
of protein aggregates
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Proteins come in a wide variety of complicated shape
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A segment of a—helix can cross a lipid bilayer
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Two or three a—helices form coiled-coil
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Many proteins are composed of
separate functional domains

B sheet
secondary single protein molecule
structure polypeptide made of two

domain different domains
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Serine proteases comprise a family of proteolytic enzymes
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Many proteins molecules contain multiple
copies of a single protein subunit

tetramer of neuraminidase protein
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How proteins work

All proteins bind to other molecules

noncovalent bonds

ligand

protein
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S + E — ES — EP —> E+P
Figure 4-30(A) Essential Cell Biology, 3™ ed. (© Garland Science 2010) 146p.
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How proteins are controlled
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GTP-binding protein
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