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+* Color Index:
" Very important
= Extra information

“IF YOU CAN DREAM IT YOU CAN DO IT”
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What are the amino acids?
General structure.
Classitication of amino acids.
Optical properties.

Amino acid contiguration.
Non-standard amino acids.
Dernvatives of amino acids.
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@%iochemistry%a?ﬁ
extra information that might help you

« Acids are proton donors.
 Bases: proton acceptors.
* PHis a numeric scale used to specify the acidity or alkalinity

of an agueous solution.

Low PH - acidic solution = high protons concentration
High PH-> basic solution - low protons concentration

« Buffer: solution that resists change in PH following the
addition of an acid or base.

« A buffer can be created by mixing a week acid with its
conjugate base.
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What are amino acids :

acn I!l conaln I“! l||!||HI!|
units that

both a carboxy!
combine to form
proteins .

group(COOH) and
an amino
group(NH2).

_ |
#lmportan
portance:

- human half of amino
og ge . ut ha
- the building blocks of proteins . ABot cids -

- they play an intermediates role in metabolism. .
supplied in the food.
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§) General structure of Amino acids

Alpha Carbon that is attached 1o:

1- Hydrogen atom *H*.

2- side chain *R* ( which is distictive for each amino acid and gives the amino

acid a unique set of characteristics ).

3- two functional Groups :

- Carboxylic acid Group *COOH?*,

- Primary Amino acid group *NH2* ( except for Proline which has a secondary
amino group ) .

Common to all c-amino |
acids of proteins

» Alpha carbon : is between the carboxyl and the amino  \
* groups. *HyN— Ca-H

a-Carbon is
between the
carboxyl and the

Side chain
is distinctive

for each amino
acid.

amino groups.
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 Is the pH at which an Amino Acid is electrically neutral (That is, the sum of the positive
charges equal to the sum of negative charge) .
Zwitterion Al A sic aul i) maay A1 PH S s )uel) 285 sa

#ZWITTER I n N: * . Amino acid that carries no net charge!

H O Note: The charge of Amino Acid
= / depend on pH
H,N—-C—C
Proton acceptor —. Proton donor
"BASE" R . "ACID"

Zwitterion
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‘}) lonic Forms of Amino Acids

Cationic Zwitterion Anionic
Low PH PH=PI High PH
Positively charged No net charge Negatively Charged
Acidic Solution - Alkaline Solution
a 0 |E'|
H:%—CH —||:|_|:||.| Hgl:%-l:l CH —||:|_I:I:IE:I HoHN CH C %j
| | |
R R F
GD|DH alalol 0
K K
+NH3—'1|3—H - Tal +NH3—I|3—H - i C— —C|:—H
s, PKIo22 gl ReEswa
. PH<PI . formI form IT form III FI)IL_ITPI
Acidic solution - alkaline
High concentration of H* Iso-electric point Low concentration of H*
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= What is it?

It is the ability of an acid to donate a proton (dissociate).

= Known AS:
Acid dissociation constant or PKa value .

= PKvalue and PH:

1) If the pH of a solution is one unit or more below pK value = the protons are on
(attached)

PH<pK (protonation)

2) If the pH of a solution is one unit or more above pK value - the protons are off (

removed )

PH>pK ( deprotonation )

:‘)1 .~~}.
© dseall Leilisi g e paldii a8 lile PR e el PH ¢ S50 5Y)
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é)iochemismeah PK VALUE

= PK and acidity:

Inverse relationship .
- The PK values of alpha-carboxylic group is in the range of 2.2

- The PK values of alpha-amino group is in the range of 9.4

we can conclude that the carboxylic group are more acidic than the amino
group .. Since the PK value of COOH is lower than NH3 Group!




@---= TITRATION CURVE OF GLYCINE

*When pH = pK, (2.3)
equal amount of Forms |
and |l exist in solution
*When pH = pK, (9.6)
equal amounts of Forms
Iland Jil

pH

Buffer is a solution
resists change in pH
when an acid or base
is added into it

-
oy
CH,

|
COOH

FORMI

13

Glycine IETH‘3
cOO™
FORM Il

Buffering action is
maximum around pK

values and minimum at
Pl

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

0.5 1 1.5 2 |

OH™ (equivalents) COO™
Adding OH" to rise the pH FORM Il
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}) TITRATION CURVE OF GLYCINE EXPLANATION

Consider alanine, for example, which contains an ionizable -COOH group and +NH3

Group (note that its R group is nonionizable )

-At low PH (acidic) --> both of these groups are protonated.
- As the pH is raised -- the —COOH of form | dissociate by donating a
proton to the medium.
The release of a proton results in the formation of the carboxylate group
—COQ. Structure is known as Zwitterion.
2 ) 55 s dal eV juan s el gig p JanS g K1) Ae sanse dadile aal s s ) 85l 2
Zwitterion.
- Release of a proton from the protonated amino group of form Il = results
In fully deprotonated from of alanine, form Ill.
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CLASSIFICATIONS OF AMINO ACIDS

Amino acids

Body requirements

Essential

nonessential

conditional

Properties of side
chain

Nonpolar Uncharged polar

435 Biochemistry Team

polar

With acidic side chain
( negatively charged)

With basic side chain
(positively charges)



é) CLASSIFICATIONS OF AMINO ACIDS

4 N

Nonessential

Conditional . . . ol armi
amino acids: amino acids: ssentia amino
not essential, produced by the acids:

in ti cannot be made
except in time of

illness or stress.

body.

by the body.
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é) CLASSIFICATIONS OF AMINO ACIDS

Groups and EX Essential amino Nonessential amino  Conditional amino
acids acids acids
1 histidine alanine arginine
2 isoleucine asparagine cysteine
3 leucine aspartic acid glutamine
4 lysine glutamic acid tyrosine
5 methionine glycine
6 phenylalanine proline
7-8-9 threonine, serine

tryptophan, and
valine.
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= based on the side chain
In an amino acid the -NH2 and -COOH group on an alpha carbon atom can
neutralize each other, so we look atf the side chain that will determine the attitude of

the molecule.

We can classify amino acids into three categories based on the

properties of their side chain :
1- Nonpolar Amino Acids.

2- Uncharged polar amino acids

3- polar amino acids.
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}, #NONPOLAR AMINO ACIDS

= \What Is It?

- the amino acid has no charge on the side chain *non polar R group*.
- The amino acid that doesn't bind or gain or give off proton or parficipate in a
hydrogen or ionic bonds.

= | ocation of nonpolar amino acids in proteins:

- In protein found in agqueous solution (polar environment)-> interior of that soluble
protein —> gives the protein its three-dimensional shape

po gt | ISl G 8 1o gl sda gl oa LY elall e AadlA (oS5 7 Ao Jan g ) 985 ) S g pll* 8 (5SS (gl

Cug plall dnilly g8 | alag¥) SO 1SS g atpa ol (g shand || (i g i) agfion O s0dh g L) Janal giaal 1 gr o 6l Ll 6

gl

- In protein located in hydrophobic region (hon polar environment) *e.g. :membrane protein®
—2>outside surface of that protein = stabilize protein shape

A allall g mdasall allaty | 5o () 58 aglS LeBie Led s AN L) IS ¥ LWl Gaa 7 8l g8 5 50l Jaw g (8 ailS 1Y)
el el aa 5 le LY L s o) S 5 i A LS
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s
% Oxygen Negative An example Of

i ciogen Band polar molecule that

s forms hydrogen
Hydrogen Positive . ,
bonds is water’

Hydrophobic
Region

Hydrophilic
Region

Isolated Protein Protein in agueous solution
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COOH ——pK=23

|

b ow

pKz = 9.6

Glycine

COOH
*H,N-C —H
|

Leucine
(l':OOI-I

*HsN—C —H
CH,

|
I
X N/CH
H

Tryptophan

(|300H
|
CH,

Alanine

COOH
*HN—C—H
H—C —CH,
cH

|
CH,

Isoleucine

clzoorl
HN-C-H

Methionine

(IJOOH
|
CH
77N
HC CH,

Valine

COOH
"HN-C—H
CH,

U

Phenylalanine

(l'JOOH
*H,N—C—H
i |

Hzc\ fCHZ
CH,

Proline
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105ty & 58 (sl () 48 jaa




}) #POLAR AMINO ACIDS

A)Uncharged:

- In a neutral pH this amino acid has zero net charge.

- In an alkaline pH 2> cysteine and tyrosine can lose a proton.
- They can participate in : hydrogen bond formation.

- The amino acids in this group are: serine, threonine, tyrosine, cysteine, glutamine and
aspargine.

B)charqged:
B.1) Charged with a positive charge: (+, acceptors)
-These amino acids have basic side chains.

- In neutral pH they are proton acceptors so in a neutral pH they are fully ionized with a
positive charge.

- The amino acids in this group are histidine, lysine and arginine.

B.2) Charged with a negative charge(- , donators):

-These amino acids have acidic side chains.

-they are proton donors so in a neutral pH they are fully ionized with a negative charge.

- The amino acids in this group are aspartic and glutamic acids. When they are ionized we call
them aspartate and glutamate.
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e OPTICAL PROPERTIES:

« When a Carbon is attached to 4 different groups we call it asymmetric.
« symmetric amino acids = inactive.

« asymmetric amino acid = active.

« active amino acids cause the plane of the light to rotate.

« All our amino acids are ACTIVE=ASYMMETRIC , except glycine.

active
G5 S WYL Gmndall s i (Y ‘
/\ LBSAS = S dﬂbl} MJA ' v
T TER (BT A I I P«
qog“ H?Pg YL L i Rest of
ll.l,“ﬁ'?# L?mNH + &_1\.9 :

cHs Ho 9 our

' i | Ay amino
/\ acids
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AMINO ACID CONFIGURATION

D-Amino acid L-Amino acid

Rotate polarized light from
right

Rotate polarized light from
left

They both have the same chemical form

found in antibiotics, plants
and in
the cell wall of
microorganisms

Found in natural amino acid

All mammalian amino acids
are foundin L-
configuration.
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(e NON-STANDARDS AMINO ACID

= Some uncommon amino acid residues that are components of
certain proteins.

d4-Hydroxyproline

O-Phosphoserine

e-IN, N, N-Trimmethyllysine

v-Carboxyglutamate

S-Methylhistidine

e-IN-Acetyllysine

N(CH) 5 NEH 4
I C¥H
CH, _ 3 JCH
| — N |
CH, = = CH—OH
H O 3] N 1 a 5
> CH,, 5= CH.,
5 3 ¥ = | 4 =
N—ZC:H\ (Tll) Cl.l'.[ > .,(Tll)
, COO— — NH—CH — CO—— NE CH co — NH—JCH —CO——

o-WV-Methylarginine

O :
| HoIN ___~_NH—CH;

lezu—c—CHB \(lt/

ECleIz II\IH
CHL. CH

—ooC__ COO— - - |-

O—POZ— LJCOH _{cltﬂz CI'HJ

CH, pCH, l3(|:1 1, CH,,

— NH CH CcoO — NI CH——CO—— NH —CH CcO NH CH CcO

S—CHg
CH,
O CH,— OH CH, O CH-

CH, = N (IDH CcO (CH_ ), N— (IJH—CO— I-ll:l‘, NH—CH CcO

N-Acetviserine

N N N-Trimethvialanine N-Formvimethionine
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» ' AMINO ACIDS DERIVATIVES

€Lk e pllalersitiydgiel e Derivative of: glutamic acid
acid (GABA) It is a neurotransmitter

Derivative of: tyrosine
It is a neurotransmitter

dopamine

Derivative of: histidine

histamine . : : :
It is the mediator of allergic reactions.

Derivative of: tyrosine

thyroxine . :
Y It is an important thyroid hormone.
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VIDEOS

v’ Classification of amino acids

v'General structure of Amino acids
v PKV

v'_the 20 amino acids in song
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https://youtu.be/OPAvXQsPCqQ
https://www.youtube.com/watch?v=BbZB-WBVFSk
https://www.youtube.com/watch?v=BbZB-WBVFSk
https://m.youtube.com/watch?v=P_vXUXZrFKI
https://www.youtube.com/watch?v=MYmCGMQkCb0
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https://twitter.com/435biochemteam

