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Protein structure and function 

ÅGreek: proteios, 
primary (importance) 

Å50 ҈ ƻŦ ōƻŘȅΩǎ ŘǊȅ 
weight is protein 

ÅWide range of 
different functions 

ÅPolymers of amino 
acids 

ÅStructure of the 
amino acids 



What should not be forgotten for good? 
ÅThere are a lot of amino acids in life 

ÅThere are 20 encoded by the genetic code 

ÅTheir general structure(amino, carboxyl, H, 
R), the basis of their classification 

ÅTwo vs. 3-dimentional (handedness, 
chirality, chiral vs. achiral, left vs. right, L 
vs. D) 



Amino Acid 3-letter 
code 

1-letter 
code 

Alanine Ala A 

Arginine Arg R 

Asparagine Asn N 

Aspartic acid Asp D 

Cysteine Cys C 

Glutamic acid Glu E 

Glutamine Gln Q 

Glycine Gly G 

Histidine His H 

Isoleucine Ile I 

Amino Acid 3-letter 
code 

1-letter 
code 

Leucine Leu L 

Lysine Lys K 

Methionine Met M 

Phenylalanine Phe F 

Proline Pro P 

Serine Ser S 

Threonine Thr T 

Tryptophan Trp W 

Tyrosine Tyr Y 

Valine Val V 

Names and codes 



Charged 



Polar, Uncharged 

(τSτSτ) 



Non-polar, Uncharged 

imino acid 



C C 

O 

O 
ï 

R 

H 

H3N 

+ 

ÅThe amino acids obtained by hydrolysis of 
proteins differ in respect to R (the side 
chain) 

ÅThe properties of the amino acid vary as the 
structure of R varies 

Amino acids ς general structure 



Glycine 

C C 

O 

O 
ï 

H 

H 

H3N 

+ 

ÅGlycine is the simplest amino acid.  It is the 
only one that is achiral 

ÅIn all of the other amino acids the h-carbon 
is a stereogenic center 

Glycine 

(Gly or G) 



Alanine 

C C 

O 

O 
ï 

CH3 

H 

H3N 

+ 

Alanine 

(Ala or A) 



Valine 

C C 

O 

O 
ï 

CH(CH3)2 

H 

H3N 

+ 

Valine 

(Val or V) 



Leucine 

C C 

O 

O 
ï 

CH2CH(CH3)2 

H 

H3N 

+ 

Leucine 

(Leu or L) 



Isoleucine 

C C 

O 

O 
ï 

CH3CHCH2CH3 

H 

H3N 

+ 

Isoleucine 

(Ile or I) 



Methionine 

C C 

O 

O 
ï 

CH3SCH2CH2 

H 

H3N 

+ 

Methionine 

(Met or M) 



Proline 

Proline 

C C 

O 

O 
ï 

CH2 

H 

H2N 

+ 

H2C 

C 
H2 

(Pro or P) 



Phenylalanine 

Phenylalanine 

C C 

O 

O 
ï 

CH2 

H 

H3N 

+ 

 

(Phe or F) 



Tryptophan 

Tryptophan 

C C 

O 

O 
ï 

CH2 

H 

H3N 

+ 

 

N 

H 

(Trp or W) 



Asparagine 

Asparagine 

C C 

O 

O 
ï 

H 

H3N 

+ 

H2NCCH2 

O 

(Asn or N) 



Glutamine 

Glutamine 

C C 

O 

O 
ï 

H 

H3N 

+ 

H2NCCH2CH2 

O 

(Gln or Q) 



Serine 

C C 

O 

O 
ï 

CH2OH 

H 

H3N 

+ 

Serine 

(Ser or S) 



Threonine 

C C 

O 

O 
ï 

CH3CHOH 

H 

H3N 

+ 

Threonine 

(Thr or T) 



Aspartic Acid 

Aspartic Acid 

C C 

O 

O 
ï 

H 

H3N 

+ 

OCCH2 

O 

ï 

(Asp or D) 



Glutamic Acid 

Glutamic Acid 

C C 

O 

O 
ï 

H 

H3N 

+ 

OCCH2CH2 

O 

ï 

(Glu or E) 


