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Structure of amino acids

They are classified as a, b, g, efc. amino acids according the

carbon that bears the nitrogen.

Amino acids are devided into: essential and non-essential

The essential are lle, Leu, Lys, Met, Phe, Thr, Trp, His and Val. while
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1. Nonpolar amino acids

Include: Alanine, Glycine, Isoleucine,
Leucine, Methionine, Phenylalanine, Proline,
Tryptophan, Valine

Nonpolar amino acids share only in
hydrophobic interaction (No hydrogen or
ionic bonds) which stabilize the protein
structure

Determine the three dimensional shape
and their location in the cell.

Proline contains imino so it interrupts the
a-helices in alobular nroteins and
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1. Nonpolar amino acids




2. Uncharged polar amino acids

Include: Asparagine, Glutamine, Serine, Threonine, Tyrosine and
Cysteine

form hydrogen bond with other polar aa

Present outside of the proteins that function in aqueous
environment and in interior of membrane associated proteins.

Cysteine has sulfhydryl group which can be oxidized to form a
dimer, Cystine (C-S-S-C)
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2. Uncharged polar amino acids
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3. Acidic amino acids

> Include: aspartic acid, Glutamic acid
> The side chain dissociate to COO- at physiological pH
ACIDIC SIDE CHAINS
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Include Histidine, Lysine and Argenine

4. Basic amino acids

Side chain is protonated and generally has a positive charge at

physiological pH.
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Abbreviations and symbols of amino
acids

ED unique first tetter:
Cysone « Oppe ©
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Ve e« Vol e V¥
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Optical properties of amino acids

With the exception of glycine, the a-carbon of all aa's is optically

active (chiral)

a.a. Exist in two forms, L and D, which are mirror images

All amino acids found in proteins are of the L-configuration

D- amino acids |

cell walls

H-
C-
Nag NHC“*

D.
A'ahine

lae agl< amino acidsy!
Lasie o4 glycineJ!

gl sras Il chiral
they are optically
aminoJ! Jss active
agd sugarsJls acids
1d in bacterial | _ optical activity
sla & jael (San Bl gy

¥y alanine ;e §,be

—a phenyl alanine

Lol s



Optical properties of amino acids
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Acidic and basic properties of amino acids

> Amino acids can act as buffers

> The quantitative relationshio is described bv Henderson-

S Mie giay siadi pkadle K 5K 3 @amino acidsy! Jsaa (e aalss Ph buffer yass Ga U
amino acidsd! C s,/ oSee H2 o4 3]



Titration curve for alanine
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Isoelectric point (pl)

At Its Isoelectric pH (pl), an Amino Acid Bears No Net Charge

The isoelectric pH is calculated as the pH midway between pKa
values on either side of the isoelectric species.

Example: alanine has only two dissociating groups, pKa (R-COOH)
is 2.35 and pKa (R-NH3+) is 9.69. The isoelectric pH (pl) of alanine
is

pl = (pKa1 + pKa2)/2 = 6.02

For polyfunctional acids, pl is also the pH midway between the pKa
values on either side of the isoionic species. For example, the pl for
aspartic acid is

pl = (pKa1 + pKa2)/2
(2.09 + 3.96)/ 2 = 3.02



Casllle JBs
asparlic aud 2.\ A2 2.9
acidicJ! YJI salis basic V yacidic ¥ @aic o8 day o $) ol YU aals

Pl=21 4 3.4
2

- 3

Saie¥ls Lals Jlges aile s



Application on buffer effect
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BICARBONATE AS A BUFFER

= [Drug™]
@® pH=pK+log [Drug-H

@ At the pH of the stomach (1.5), a
drug like aspirin (weak acid, |
pK = 3.5) will be largely protonated &
(COOH) and, thus, uncharged.

H = pK + log [H1€0a ]
@ P P g[H2CO3]

@® Anincrease in bicarbonate ion
causes the pH to rise.

@® Uncharged drugs generally cross
membranes more rapidly than
charged molecules.

® Pulmonary obstruction causes an
increase in carbon dioxide and
causes the pH to fall.

CO, + H,0 = H,CO3 = H*+ HCOy
\ - J

LUMEN OF
STOMACH




Lis Laksl dlulas bicarbonate bufferdl Jsk (de avuall 1o Jauis base sl acidJ! o Le< !
basic sl acidic s phdl wy Ll Ly co2 J<& ole Leallas Ll

mi ol CO2JI 531 yumy (I8 s L) (olallayg gavun 3ub3ll ACIAJ) eSS (e U g5l ] oa alveoliJ!
-HCOS 5 +H J 5 il 3 50 4 slag H2CO3 J Jsa waterd! & metabolismy! olilae 4o

water s CO2 J Jsaii aa yisg bicarbonate]! ge L yiud +HJI wiyis acid sué o3l wals W
allas g Lungsd! £ 5,2 CO2J1

acidosis aasic juas Josa ... COPD 4l asthma aasic yims (Il Suli]

L02 + M20 —— Hacos +HT L Heos



