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List of 20 amino acids with their structures, and three symbol and one-letter 
codes 
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The	lecture	today	2nd Dec	2018:		

1. Functions	and	importance	of	proteins	in	the	living	system=	Where	are	they	found?

2. Types	of	proteins=	How	can	we	classify	proteins?	

3. Forces	stabilize	the	protein	=	What	are	the	possible	interactions	between	A.As?

4. Structures	of	the	protein	=	Why	3D	structure?



Protein	functions	
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* Catalytic function: digestions, hydrolysis, biosynthesis, oxidation and reduction, muscle contraction and so on.

* Structural proteins: rigidity and stiffness for cells, such as keratin (hair and nails), collagen (bones, ligaments and skin),

and elastin (more flexible than collagen).

* Transport and store: some proteins carry substances, nutrition and drugs throughout the blood stream into cells or out of

cells.

Sugars, cholesterol or oxygen, such as hemoglobin which carries oxygen from lungs to body tissues.

The lipoproteins LDH and HDL transport the insoluble form of cholesterol form liver to the tissues.

* Defense proteins: some proteins help to protect the body against virus or fight infections. immoglobulines or antibodies.

* Regulating proteins: some proteins act to maintain the acid-base balance of fluids, such as Albumin and Globulin.

Proteins can bind hormones for regulating purposes, such as the peptide hormones insulin and glucagon, which regulate

blood sugar.



Based	on	the	shapeBased	on	the	composition

(Ribosome,	virus)

(Chylomicrone )

(Casein)		

(Ferritin	and	hemoglobin)		

(Muncie)

(FAD	(Flavin	adenine	di	nucleotide)

Types	of	proteins
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Fibrous
(water	insoluble)

Globular			
(water	soluble)

α-keratin Myoglobin	

Hemoglobin

collagen Ribonuclease	

Chymotrypsin

Lactate	dehydrogenase	

Simple Conjugated	

Albumin	 Nucleoprotein

Globulin	 Lipoprotein

Glutens	 phosphoprotein

Protamine	 Metalloprotein

Histones	 Glycoprotein	

Scleroproteins Flavoprotein

Hemoprotein		(hemoglobin)	
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collagen

Chylomicrone

How	Can	we	classify	proteins?
Based	on	the	shapeBased	on	the	composition

Triglyceride	
Cholesterol		

Phospholipids	

Protein		

Simple	

Myoglobin	

Conjugated		

Fibrous		

Globular		

Albumin
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Forces	stabilize	the	protein	structure	



Covalent bonds

1. Peptide bonds:

Between C=O and NH of the amid group of 2 A.As

2. Disulfide bonds:

between any cysteine residues present.
Cysteine residues can form disulfide
bridges (also called disulfide linkages)
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Type	of	Forces	in	Proteins



9Human	insulin	

 لھالمعتد  الاكسده  ظروف تحت :الثنائي الكبریت تاصر  .٢
 حیث Cysteineحامض من جزیئتین بین الاصره  ھذه تتكون
 عملت او ببتیدیھ  سلسلتین بین )  S-S(  الناتجھ  الاصره  تربط
 .الواحده السلسلھ داخل حلقھ
 الجزیئھ  فان Cysteine  حامض من جزیئتین تاصر  عند

Cystine تسمى المتكونھ الثنائیھ

Hair	structure,	S-S	bond	and	
hydrogen	bond

Type	of	Forces	in	Proteins



3. Hydrogen bonds: between water and the
protein and within the protein itself=
folding and stability of the protein

Hydrogen bonds C=O of each peptide bond
in the strand and the hydrogen of the N-H
group of the peptide bond.

 زیئھج وداخل والبروتین الماء بین الھیدروجینیھ  الواصر  ان :الھیدروجینیھ  الاصره  .١
.الجزیئھ ثباتیھ و البروتین التفاف في كبیرا دورا تلعب نفسھا البروتین

 الاصره  نفا  عام بشكل ولكن البروتین تركیب باختلاف الھیدروجیني التاصر  یختلف
 مع الشریطب الببتیدیھ  للاصره  الكربونیل  مجموعھ اوكسجین بین تتكون الھیدروجینیھ

 سبح ھذا وسنوضح للأولى مقابلھ أخرى ببتیدیھ  اصره في الأمین مجموعھ ھیدروجین
.لاحقا البروتین تركیب

Non covalent bonds
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Hydrogen bond

Type	of	Forces	in	Proteins



2. Electrostatic Forces: Electrostatic forces are mainly
between oppositely charged R-groups

such as

Lys – Glu,
Arg - Asp.

 فھمختل  الامینیھ  الحماض تداخلات من الاصره  تتكون :الایوني التاصر  .٢
Lys  مثل  الشحنھ + Glu  او  Arg + Asp  بین ایونیھ تداخلات تحصل كما 

.الماء جزیئات و الامینیھ للاحماض الطرفیھ المجامیع

11

Type	of	Forces	in	Proteins
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3. Hydrophobic interactions: The hydrophobic interactions stabilizee the
structures of proteins.
The non-polar groups: Hydrocarbon alkyl groups on Ala, Val, Leu, and Ile
interact in this way.

In addition, aromatic ring on Phe can "stack" together. In many cases this
results in the non-polar side chains of amino acids being on the inside of a
globular protein, while the outside of the proteins contains mainly polar
groups.

Type	of	Forces	in	Proteins
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What	are	the	possible	interactions	between	A.As?



COO-

The	structures	of	the	protein

1. The primary structure:

The sequence of amino acids when linked by peptide bonds.

Simply, the primary structure of a protein is what is encoded in the
DNA. Thus, all the properties of the protein are determined by the
primary structure.

Oligo	peptide	(primary	structure)

21
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2. Secondary structure:

The local structure of the protein backbone,

Stabilized by intramolecular and sometimes intermolecular hydrogen bonding of amide groups.

Two types: α-helix and ℬ-sheets.

The	structures	of	the	protein

ةاصره ھیدروجینی
α-helix

He
lix
	a
xi
s

Helix	pitch

There are 2 types: α-helix (has a right-
handed spiral conformation), in which
every backbone N-H group donates a
hydrogen bond to the backbone C=O
group of the amino acid four residues
before it in the sequence.
The other common type of secondary
structure is the which is stabilized by
hydrogen bonding.
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ℬ-strand

ℬ-sheets
ß-sheet اشرطھ يف والأمین الكربونیل  مجامیع بین الھیدیروجینیھ  الاصره  تتكون 

.متقابلھ

2. Secondary structure:



Tertiary structure:
The arrangement of secondary structure

elements results in the formation of the tertiary
structure.

An example of the tertiary structure is
Globular proteins

Primary	str.

α-helix

ℬ-sheet

Di-sulfide	bond
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Forces hold the tertiary structure
Van der Waals=R groups,
H-bonding= the polar R group, C=O…..H-N
Disulphide bond =S- +  S- groups
Ionic bonds= Oppositely charged R groups
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4. The Quaternary structure:
Some proteins form assemblies (units) with other molecules, this is called the quaternary
structure,
such as

haemoglobin = four globular proteins

and the actin microfilament, composed of many thousands actin molecules.

Forces hold the quaternary structure
Van der Waals=R groups,
H-bonding= the polar R group, C=O…..H-N
Disulphide bond =S- +  S- groups
Ionic bonds= Oppositely charged R groups



Hemoglobin	molecule	is	a	functional	protein

Forces hold the quaternary structure
Van der Waals=R groups,
H-bonding= the polar R group, C=O…..H-N
Disulphide bond =S- +  S- groups
Ionic bonds= Oppositely charged R groups 19
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Why	3	D	structure?



21

Primary	str.

α-helix

ℬ-sheet

Di-sulfide	bond


