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TOPICS

Types of DNA and RNA 

Complementarity of DNA 

Base pairing



TYPES OF NUCLEIC ACIDS

(DNA & RNA )



DNA



Backbone of Polynucleotide chain (Phosphate & Sugar)

DNA (Polynucleotide Chain)



Proportion of the base pairing between 2 strands of 

polynucleotide chains was based on observation of 

Erwin Chargaff.
(Ratio between A & T, G & C are constant and equal)

Base pairs are complementary to

each other. Therefore, if the

sequence of one strand is known.

The other strand sequence can

be predicted. Because of this, the

structure of DNA became clear.

DNA as an acidic substance present in 

nucleus was first identified by F. Miescher in 

1869.  However, due to limitation in isolation 

of such a long polymer intact, structure of 

DNA remain elusive for a long time.

It was only in 1953, James Watson and  

Francis crick based on the X-ray diffraction 

data produce by Maurice Wilkins & 

Rosalind Franklin, proposed the famous 

double helix model of structure of DNA.





(Ratio between A & T, G & C are constant and equal)





Watson and Crick DNA



SALIENT FEATURES OF DNA 

DOUBLE HELIX



Watson and Crick DNA

SALIENT FEATURES OF DNA DOUBLE HELIX



Watson and Crick DNA



Watson and Crick DNA



TYPES OR DIFFERENT FORMS OF DNA

(A, B, C, D, E and Z-DNA)

DNA does not exist only in the B-form proposed by Watson and Crick. DNA may exist in some other forms

depending on the no. of nucleotides per turn and the distance between repeating units or nitrogenous bases.

Depending on:

• Hydration level

• Salt concentration

• DNA sequence

• Direction of supercoiling

• Chemical modifications of the bases

• and the type and concentration of the metal ions in the solution

DNA can adopt different conformations.



Parameters A-DNA B-DNA C-DNA D-DNA E-DNA Z-DNA

Conditions for 

different forms 

of DNA 

To study their 

structure  

75% relative 

humidity

Na⁺, K⁺, Cs⁺ may 

be present as 

counter ions

High hydration 

(≈92% RH), 

low ionic 

strength

When DNA fibres 

are maintained in 

66% RH with Li⁺ 

ions

C DNA is 

obtained

Relative 

humidity low, 

DNA lacking 

guanine

Low

DNA lacking 

guanine

Very high salt 

concentration

Occurrence or

Found

Found in dehydrated 

DNA &

DNA-RNA hybrid 

duplexes 

Normally found 

in living cell. 

Most common in 

cells

Moderate 

dehydration

Rare under 

normal 

conditions Very rare
Rare, GC-rich 

DNA

Shape
Short, broad/wide 

helix

intermediate

shape 

More compact 

than B-DNA

Very compact 

helix

Extreme compact 

form
Zig-zag sugar-

phosphate 

backbone

Helix direction/

coiling/turn
Right handed Right handed Right handed Right handed Right handed Left handed

Base pairs/turn 11 10 ~9.3 8 7.5 12

Diameter ~2.6 nm (26 A°) ~2.0 nm (20 A°) ~1.9 nm  (19A°) Smaller Smaller ~1.8 nm (18 A°)

Major groove Narrow, deep Wide, deep Narrow Narrow Narrow

Flat (Z DNA 

possess only one 

type of grove

Minor groove Wide, shallow Narrow Narrow Narrow Narrow

Single groove 

corresponds to 

minor groove

Comparison between 

different forms of DNA



Sl
No

Parameters A-DNA B-DNA 
(Physiological form)

Z-DNA

1 Helix coiling Right-handed Right-handed Left-handed

2 Occurrence Low humidity or hydration 
(Dehydrated)
DNA-RNA hybrids

Normal cellular 
condition
Predominant
(Watson & crick DNA)

• High salt 
concentration

• GC rich regions favors 
Z-DNA formation

3 Shape Short & Broadest Intermediate Narrowest

4 sugar phosphate 
backbone

Regular Regular Zigzag

5 Repeating units Mononucleotide Mononucleotide Dinucleotide

6 Base pairs/turn 11 10 12

7 Pitch/ height of the helix 
(A°)

28 A° or 2.8nm
(Shortest) 

34 A° or 3.4nm
(Intermediate) 

45 A° or 4.5 nm
(Longest)

8 Distance between 2 base 
pairs (A°)

2.5 A° 3.4 A° 3.7 A°

9 Rotation per base pair +32° +36° -30°

10 Diameter of helix A°
~2.6 nm (26 A°) ~2.0 nm (20 A°)

18 A°

11 Grooves
(Major & Minor)

Major: Narrow very deep
Minor: very broad shallow

Major: wide deep
Minor: narrow deep

Major: flat
Minor: Narrow deep

12 Sugar pucker C3’- endo C2’ endo Alternating
(C3’- endo & C2’ endo)

DNA can exist in multiple 

conformations. But most 

important conformations are

A, B and Z DNA



RNA





TYPES OF RNA 

(Ribonucleic Acid)





Type Of Non-Genetic RNA (Ribonucleic Acid)

POLYCISTRONIC m-RNAMONOCISTRONIC m-RNA

1)







2. Ribosomal RNA (rRNA)
• rRNA is a type of non coding RNA which is a part of the 

ribosome. 

• rRNA is formed in the nucleolus region of eukaryotes and 

cytoplasm in prokaryotes

• Its molecular weight varies from 35,000 to 10,00,000. 

(rRNA is involved in protein synthesis)



2. Ribosomal RNA (rRNA)
Ribosome has 2 units

Different types of rRNAs have specific functions.

• 18S rRNA provides a binding site to mRNA.

• 5S rRNA has a similar binding site for tRNA.

• rRNA is more stable than mRNA.

• In some cases, rRNA may have a hairpin-like structure.



1. Transfer RNA (tRNA) is the smallest of the three
major species of RNA molecules. tRNAs contain
74–95 nucleotide residues.

2. tRNA was first discovered by Hoagland et al. in
1957.

3. The molecular weight of tRNA is 23,000 to
30,000 daltons (Da), or 23–30 kDa (kilodaltons).

4. tRNAs form about 15% of the total cell RNA.
5. They are synthesized by the nuclear processing

of a precursor molecule.
6. They transfer amino acids from the cytoplasm

to the protein-synthesizing machinery, hence
the name tRNA.

7. They are easily soluble; hence, they are called
“soluble RNA” or “sRNA.”

8. They are also called adapter molecules because
they act as adapters for translating the
sequence of nucleotides of mRNA into specific
amino acids.

3. Transfer RNA (tRNA)

10. There are at least 20 species of
tRNA, with one corresponding to
each of the 20 amino acids
required for protein synthesis.

11. The tRNA molecule is folded
over itself, forming a cloverleaf-
like structure in two dimensions.

12. In three dimensions, tRNA
forms an L-shaped structure.

13.The cloverleaf structure was
described by Holley et al. (1964),
while the three-dimensional L-
shaped structure was described by
Klug (1974).

Introduction



3) 

Tertiary 

Structure



Clover leaf structure of t-RNA

It is the secondary structure of t-RNA, that looks

like a clover leaf. Hence it is named as clover leaf

model of t RNA



Function: The terminal Adenine

residue at 3’ end binds directly to

the specific amino acid

Function: The middle three nucleotides in this loop
form the anticodon triplet. These bases directly

recognize and pair with corresponding mRNA codons

during translation.

Stem Pairing:

7 base pairs
formed by the 
complementary 
pairing of 5’ and 3’ 
ends of the mRNA

Stem Pairing: 3 to 4 
base pairs. Loop 
Configuration: 7 to 11 
unpaired nucleotides.

(DHU Arm) or

Stem Pairing: 5 
base pairs. Loop 
Configuration: 
7 unpaired 

bases.

Stem 
Pairing: 5 
base pairs. 
Loop 
Configurati
on: 7 
unpaired 

bases.







OTHER TYPES OF RNA’s
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