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The stability of helix is due to?

BIOMOLECULES

Continued from 19t December..
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Vitamin Structure and Formula Sources Functions Deficiency Diseases
Healthy nervous system,
major component of
B, molecules (dimethyl amino required for carbohydrate Beri- Beri, weak

aminoacid metabolism heart beat
ATP+B.— AMP+B,

pyrophosphaies activates

All food stulls

{Pentothenic acid) CHON

carboxyase
o - Yeast, vegetables, | Combines with H PO o form | Cheilosis, skin diseases,
i, (Flavin derivative) b . ; el T _
(Riboflavin) C HNO. milk, egg, white, FAD, FMN, essential for dark red tongue,
' liver, kidney. oxidative metabolism swelling around mouth
Dermitatis (Skin
Important component diseases) burnin
B, (a dipeptide) - P ") :

of co-enzyme-A required
for exidative metabolism

sensation of feel, grayving
of hair, feeling

lot of stress

monicaboxlic acid. It 1s
called co-enzyme R milk
C.HNOS

{ Biotin or
vitamin-H)

Yeast, liver, kidney, : 4
energy production, synthesis

i,
T . Aclive group in coenzyme
(Nicotinic acid or Ittt M Meat, yeast, milk, R .
= (Nacotmamide or 2 NADP, DPN, required for Pellegra, diarrhea,
niacin pyridine derivative) green leafy e _ Sl :
: CHN=COOH oxidative metabolism, dermitatis, dementia
Pellegrapreventing sy vegetables i i
Essential for growth
factor)
_ Important coenzyme in i i .
Cereals, grains , : S Chronic anaemia,
B, (pyridoxyl phosphate) & proteins and amino acid et i
g y = . east, egg volk, : S ermatitis, convulsions,
(Pyridoxine) C.H, 0N yeasl, €38 yo metabolism, synthesis of fats i
meat . voming
from carbohydrates
Heterocyclic S-contraining ok ; it
f, PR 3 Essential for fat synthesis and Skin diseases

( determitasis, increases

of lipids in blood cholesterol)

Contains glutamic acid,
p-amino benzoic acid
and plerin
CHNO,
Preroglutamtic acid

B,
(Folic acid)

Spinach leaf,
intestinal bactena

synthesis of DNA formation

Essential co-enzyme for Growth retardation,
anaemia, gastrointestinal

of RBC disorders

(resembles heme., CO is

B, essential sitvated in Liver of ox, pig,

Cyvanocobalamine corrin ring) fish, egg and curd

C ol N PC

|

Svnthesis of DNA, RNA and

metabolism ol nervous tissues

Permicious anaemia { RBC

A deficlent in haemoglobin,
fats from carbo - hydrates, .E'
hyperglvoemia,

i degradation of vervous
of nervous system

system

B-Complex is a mixture of 8,8,.8,.8.8,.8.8, and 8,

¢ (acid resembles glucose Gireen leafy
{Ascorbic acid)

glucose)
C.H.0,

vegetables,
citrus acid fruits

Essential for formation of Scurvy (bleeding gums),
break down of immunity

defence system, bleeding

collagen, bone, teeth,
maintenance ol redox
potentials, antioxidant

delay in wound healing

Nucleie acids: Nucleic acids are biologically
significant polymers of nucleotides with
polyphosphate Ester chamn .
These are present in all living cells .
They direct the synthesis of proteins and are
responsible for the transfer of genetic
information i.e hereditary .

# Nucleoproteins are formed by combining
proteins with nucleic acids .

Nucleoproteins = protein + Nucleic acid
Proteins have polyamide chains.
The repeating units of nucleic acids are called
nucleotides .
» Types of Nucleic acids are
a) Ribonucleic acid ( RNA )
b) Deoxyribonucleic acid ( DNA )
Chemical Composition of Nucleic
acids Hvdrolysis
» DNA i , DDeoxyribose sugar +
phosphoric acid + purine / pyrimidine base
r  RNA i, ribose sugar + phosphoric acid
+ purine / pyrimidine base
The two sugars present in nucleic acids are
ribose and deoxyribose. These are aldopentose
sugars and present in furanose form. Ribose is
present in RNA and deoxy ribose is present in
DNA., Ribose and deoxyribose differ structurally
in terms of one oxygen atom on carbon at
position-2,
5 q
CHOH O OH CHON O ol
4 [ 4 I
( ( o] [
WM HoH
H o\ H O H H
L { 3 {.':I [ 3
Ho (o) an - (o
B ibsirse Dreoxyribose
» Ribose ( or ) de - oxyribose is a pentose sugar

a) @ — D - ribose present in RNA
b) @ — D - deoxyribose present in DNA
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Nitrogenous bases:These are heterocyclic

organic compound having two or more nitrogen

atoms in ring skeleton. These are called bases

because the lone pairs of electrons on the

nitrogen atoms make them as Lewis bases.

Their structures are given below

Pyrimidines and purines are nitrogen containing

hetrocyclic bases

Pyrimidine bases are

a) Thymine (T): 2,.4-dioxo S-aminopyrimidine
(CN.HO, )

i
i

FiN

Thymine (T) ’

{2 i

b) Cytosine ( C): 2-oxo 4-ammopyrimidine
(CNHO)

NI

CH

Cytosine (C)

Q "

¢) Uracil ( U ): 2, 4 - di oxo pyrimidine
(CNH0,

£

N

Uracil (L) "
(] it
Purine bases are
a) Adenine ( A): 6 - amino purine CN.H,

-

W

vl
II
M0 ' 8
x i
Adenine (A) |2 =«
¥ \
' )
b) Guanine ( G ): 2 - amino 6- 0xo purine
(CNHO
an -
N | ! T -
3 A o
3 &
, N " .
Guanine (G) v v
"y

a) Thymine contains two oxo and one methyl groups
b) cytosine contains one amino and one oxogroups
¢) Uracil contains two oxogroups

d) Adinine contains one amino group

e) Guanine contains one amino and one
OXOZroups.

DNA contains A, GT and C

RNA comains A, (i, U and C

Thymine is not present in RNA.

Phosphoeric acid, H PO, : Phosphoric acid
forms esters to —OH groups of the sugars to bind

nucleotide segments together.

Nucleosides: N- Glycosides are called
Nucleosides

Nucleoside = Base + pentose sugar

The bond present between sugar and base 1s
called N = Glycoside bond,

This bond 15 formed between first numbered
nitrogen of pyrimidine and first carbon of sugar

This bond is formed between ninth numbered
nitrogen of purine and first carbon of sugar,
These are called as adenosine, guanosine ,
cytidine , thymidine and uridine, when they
contain adenine, guanine, cytosine, thymine and
uracil respectively.

Nucleotides

Nucleotide = Base + Sugar + phosphate

A simplified version of nucleic acid chain is as

shown below

Base

Base

Base

~Sugar-PhosphatetSugar-Phosphate}, Sugar-

»
-

-

Base 1s nothing but purine ( or ) pyrimidine

Base bonded with sugarat 1' carbon .

Phosphate group bonded with sugar at 3' or §'
carbons .

| to 3 phosphate groups may attach with sugar .
Ifone phosphate group is present in adenine unit
it is called adenosine mono phosphate (AMP)

Similarly 112 and 3 phosphate groups are present
in adenine, then they are adenosine diphosphate
(ADP) and adenosine triphosphate (ATP)
respectively,

Ifthe phosphate group is at 5' carbon, then it will

be adenosme - 5'-monophosphate ete.

These nucleotides connected by mono |, di (or)
tri phosphate groups at §' = OH of one
nucleotide,

a) Phosphate diester bonds which links two
sugar rings present between 3'and 5' carbons.
b) @ - Glycoside bond which links Sugar and base

a) A nucleotide contains two nucleotide sub-units
called “dinucleotide™.

b) A nucleotide contamns 3 — 10 subunits 1s called
“Oligonucleotide™

¢) A nucleotide containing many subunits is
called “Polynucleotide™

DNA and RNA are Polynucleotides .

A nucleic acid chain is abbreviated by one letter
code with 5' end of the chain .
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Structure of DNA: The double helix
structure of DNA was proposed by Waston and
Crick .
They were based on X- ray diffraction studies.
It explams base equivalance and duplication of
DNA
All species contains
A)A=T b) C=G
¢) no. of purines = no. of pyrimidines (A +G )=
(C+T)
The AT/ GC ratio varies from species to species
Ex . a) In human being AT/ GC =1.52/1

b) InE. coh AT/GC=10.93/1
It is composed of two right handed helical
polynucleotide strands .
The two strands are anti parallel with each other.
5" - 3" phosphodiester linkages run in opposite
direction .
The base groups are present inside and
perpendicular with the axis .
The two strands are held together by hydrogen
bonds duetoA=Tand G = C
Always A pairs with T and G pairs with C only.
A forms two hydrogen bonds with T .
G forms three hydrogen bonds with C
A does not form Hydrogen bonds with C
G forms only one hydrogen bond with T .
Greater the number of GC pairs greater willbe the
melting point of DNA.
Melting point of E.Coli 1s less than that of
human beings.
The length of all hydrogen bonds are similar
DNA strands are twisted but base pairs are planar
and parallel with each other .
Primary structure of nucleic acids explams order
of bases .
Secondary structure gives double helix .
The stability of helix is due to

I. Hydrogen bond betweenA=T and G = C

2. Hydrophobic interactions between bases.
The diameter of double helix 1s 2 nm.

The length of one complete turn ( 360" ) is 3.4
nm.

The DNA rotates at both sides 1.¢ right hand side
or left hand side.

The right hand helices is more stable and is
called ¢ — conformation .

At melting temperature, DNA separates into two
strands, called as melting.

When the melted DNA 15 cooled, the strands
hybridise. This is called Annealing.

In the secondary structure of RNA | helices are
present but only single stranded.

Some times they fold back on themselves like a
hairpin thus acquining double helix structure
posessing double stranded characteristics.




