AMINO ACIDS AND PROTEINS
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s AMINO ACIDS

GENERAL FORMULA
Amino acids are compaounds with the general formula
ACHINHCOOH. They are often drawn like this
H
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There ane 20 different armine acids, sach with a different *R groug, or
side chain. Here are some examples of different amino acids:
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Zwltterion; on fon contalning a positive and @ pegative charge,

Amine acids contain an ackdic carbeoylic acid growp and a basic
amin growg, so they can react with both bases and acids,

At & piH called the ‘lsoalectric polnt’, the amine acid forms a
zwittorion. The acidic carboxylic acld has donated & hydrogen,
and the basic amine group has sccepted a hydrogen.
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IM ACIDIC CONDITIONS
At a low pH, the basic amine
group accepts a hydiogen
fram the acid.
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IN ALKALINE CONDITIONS
Ata high pH, the acidic carboxylic
acic group donates a hypdrogen
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EXAM TIP
Some améng ackis also have side chains which
react with aclds or bases, sowatch out!
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PEPTIDE LINKS
Amino acds can react together te farm polymer chalns. The earbiosylic scid group reacts with the amine
group to fonm & peptide link,
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Multiple amina acids can link together in a chain to 1; | n,_wu 1 1l
foem a polymer, When these chains have a blokogiesl 0 ..__Z|n|n — N
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PROTEIN

STRUCTURE

PRIMARY STRUCTURE |

ENZYMES

Enzymes are proteing that act as calalysts in biological
reactions ushng their active sites, Active sites ane
stereospecific, meaning that only one enantiomer of the
comect molecule will bird to the active site, Many diugs
have the same shape as a protein's active site, so can
lock them and Inhibit the eneyme. Computars can be
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HYDROLYSIS
When a proteln is hpdrodyzed, the pegtide Brks break to reform the
oeiginal amino acids.

Hydrodysing the follawing protein section at the bonds shown will
give three different amine acld menomers:
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If the hpdrolysis occurs in acld, the amine will farm an lon and the
carboocylhc acid group will form a newtral protonated farm.
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The primary used 1o halp design these dregs.
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SECONDARY STRUCTURE |

Twwe maln structhures form in amino ackd chains:
a-helices and f-pleated shoets, These ane the
result of hydregen bonding between N-H and
C=0 groamps In the peptide links.

The tartlagy struchene desciibses how the a-helices and
[-pleated sheets, and the rest of the amina acid chain,
fold together in a complex 30 stasdtuge.
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A-N—C—GH | | The poiypeptide chaing fald up Inke very specific shapes.
-_._ x_ | | Theshapes are essential for the furction of the proteln,
| | and rely on many diferent factors, inchuding:
L. hydrogen bonding - this can seour between the
g side chains of the protelns
2. sulfur-sulfur bonds between amina acids with
| sulfur in thedr side chains
[-pleated theet a-helix _ 3, van der Waals forces betwaen side chalns

Chromatography can be used to ldentify the aming aclds by a sample.
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Amino acids are not coloured, 5o they are nok nommally visible, The
chromategram can be sprayed with a dye such as ninhydrin, which
turns the amino acids purple.
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