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Amino Acids

Aromatic

Nonpolar

Polar Tyr (Y)

Aliphatic

Nonpolar Gly (G), Ala (A), , Pro (P)

Polar

Uncharged Ser (S), Thr (T), , Asn (N), Gln (Q)

Charged

Basic

Acidic Asp (D), Glu (E)

Amino acids

Nonessential

 Standard amino acids (20)
 Prolin (P) → imino acid
 Ile and Thr → Two chiral center

 Gly → without chiral center
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Uncommon 
Amino Acids

constituents of 
proteins

4-hydroxy proline

5-hydroxy lysine

Phosphoserine

not constituents of 
proteins

Ornithine

Citrulline

Beta-Alanin

Uncommon amino acids created by modification of common residues already

incorporated into a polypeptide.
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Proline







Amino Acid Sequence Determination

 Edman degradation

MS (Mass Spectrometry)
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Peptide Mass Fingerprinting (PMF)



















Bioinformatic analysis of sequence data





Sequence similarity and sequence alignment analysis

BLAST

(Basic Local Alignment Search

Tool): UniProt or NCBI

Alignment

Pairwaise alignment

Multiple alignment

Homology

Similarity

Identity





57 similar amino acides
37 full match
20 +

% identity = (طول ناحیه انطباق)× 100 /تعداد ریشه های یکسان

% Similarity =  تعداد ریشه های یکسان+ تعداد ریشه های مشابه) طول ناحیه انطباق)× 100 /





Secondary structure: α-helix and β-strand

Tertiary structure

Quaternary structure

Fibrous proteins versus Globular proteins

Why Secondary structures are formed?

α-helix and β-strand properties

Loops such as β-turn

Types of β-sheets: Parallel, Antiparallel and Mixed

Detection of secondary structures by???



Domain and Motif

• Several motifs usually combine to form
compact globular structures, which are called
domains (fundamental functional and
structural units).

• Tertiary structure: the way motifs are
arranged into domain structures and for the
way a single polypeptide chain folds into one
or several domains.

• Large polypeptide chains fold into several
domains.



• There are many known examples where several

biological functions that are carried out by

separate polypeptide chains in one species are

performed by domains of a single protein in

another species.

• Sequences → Structural Motifs → Domain →

Tertiary structure

The number of such combinations is limited.





Tertiary structure
Domain, Motif (structural motif, sequence motif, functional motif) and Fold



Difference between Conformation and Configuration
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