






Learning Goals 

Theoretical knowledge on; 

Nucleic acids and proteins; 

1. Structure and biosynthesis 

(polymerization) 

2. Structure and function relation 

3. Basics of genome anatomy 

4. Protein structure 

 



Central Dogma 



Genetic Material 

• F. Griffith: 1928 – Describes heritable 

genetic properties (phenotype). 

      

     Experiments on S. pnemoniae: 

        



Genetic Material 

• T.H. Morgan: 1933 - Nobel prize 

 

   Inheritence and chromosome  

   What is the genetic material? 

   A. Protein 

   B. DNA 

   C. Protein + DNA 

 



Genetic Material 

• Avery, McCharty ve McLeod: 1944 

 

  Reproducing Griffith’s expeiments 

  DNA is the inherited biomolecule. 

     



Genetic Material 

• Martha Chase and Alfred Hershey - 1953: 

DNA is the material responsible for the 

inheritence. (1968 Nobel candidate). 

      



Genetic Material 

Double helix structure with an antiparallel 

orientation (1954)  

Nobel prize (1962) 





5 carbon sugar 

Ribose Deoxyribose 



Cyitozine Uracil Timin 

Guanin Adenin 



 

Base + Sugar = Nucleoside 

Base + Sugar + Phosphate = Nucleotide 



Nucleotide ve Nucleoside 



Nucleic Acids 



Watson-Crick base pairing 

Cytosine Thymine Guanine Adenine 







DNA Structure 

• two antiparallel strands are linked by w 

the weak hydrogen bonds. 

• Base pairing occurs between purines and 

pyrimidines by hydrogen bonds 

Adenine  Thymine  

Guanine  Cytosine  

• In any double stranded DNA molecule,  

the number of A = T, G =C. 

• DNA exhibits a helical structure. 



DNA HELIX 

• DNA strand orientation is depicted by the 
sugar residue.  

• DNA strand elongates from the 5’ end. 

• DNA polymerizes in 5’ 3’ direction. 

• DNA is written in 5’  3’ direction. 

• Phosphate (P) resides in the 5’ end. 

• Hydroxy residue (OH) is on the 3’ end. 



DNA Structure 

• A pairs T 

• G pairs C 

• AT -  two H bonds 

• GC - three H bonds 

• A = T, G=C 

• A+G = T+C 

• ANTIPARALLEL strands 



Bases residing in DNA and RNA 

Uracil (U) replaces thymine (T) in RNA 



DNA Sequence 

5’—ATACGCATCG—3’ 

3’—TATGCGTAGC—5’ 



DNA HELIX 

• Radius = 2 nm  

• One round = 3.4 nm 

• One round = 10 base 

• Two bases = 0.34 nm 

• Major groove and 
minor groove 



Genome in Numbers 

E.coli genome 4.6 million base 

Yeast genome 15 million base 

Smallest human chromosome (Y) 50 million base 

Largest human chromosome (1) 250 million base 

Total human genome 3.2 billion base 





Nucleosome structure 

8 histon proteini 

DNA H1 Histonu 



Nucleosome Structure 





Solenoid Structure 



Chromosome 

packaging 



DNA packaging 

STRUCTURE radius 

Helix structure 2 nm 

Nucleosome structure (histone) 11 nm 

Solenoid structure of nucleosomes 30 nm 

Chromatin loops 300 nm 

Chromosomal condensation 700 nm 

Metaphase chromosome 1400 nm 





Human Genome 





mRNA 



RNA processing and 

modifications 



tRNA structure 



RNA WORLD 



Functional Structure of the 

Ribosome 
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Secondary Structure 



-helix 

hydrogen 

bonds 

-sheet 

Secondary Structure 



Tertiary Structure 



Quaternary Structure 









(Deep sequencing) 






