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Module Details:-
Class- 1* Semester (2020-21)
Subject Name- Botany

Paper Name- Biomolecules and cell Biology
Paper - IIND

Unit-1I

-—.

Lipids: Definition and major classes of storage and structure lipids Fatty acids
structure and function. Essential fatty acids. Triacylglycerols structure, function
and properties.

Proteins : Structure and classification of amino acids, peptide bonds, Levels of
protein structure, primary, secondary, tertiary and quaternary, Isoelectric point,
protein dinaturation and biological roles of proteins.

Nucleic acid: Structure of nitrogenous bases, structure and function of

nucleotides, types of nucleic acids, Structure of A,B,Z type of DNA, Types of
RNA, Structure of Trna.

Learning objectives:
After learning this unit you should be able to

NOOGOAWON=

8.
9.

Defind lipids and classify them.

What are the steroids and sterols? Describe their structure and function.
How essential fatty acids differ from fatty acids.

What are triglycerides and what is sapontification?

Describe the difference between simple and complex lipids.

How do storage lipids and structural lipids differ?

Describe the structure of proteins at primary, secondary and quesstenary levels
Q

How can proteins be separated using SDS-PAGE.
Discuss the significance of isielectic point.

10. How amino acids undergoes peptide bond formation to make proteins.
11. What is the role of proteins denaturation in cell physiology.
12. Describe the double helical structure of DNA.




/ 13. What is Phosphodiester bond.

14. Which for bases are generally found in DNA, RNA.
15. Demonstrated DNA is a genetic materials.

16. What is Z-DNA and how does it differ from B-DNA.

17. Describe the similarities and difference between the structure of DNA and RNA.
18. Describe the structure of MRNA molecules.

19. Describe the secondary structure of t-RNA. _ _ -
20. Describe briefly the there major types of RNA involved in protein synthesis.

You can use the following video link to —
https://youtu.be/EHUsXCz_B-Q ......... lipid '
https://youtu.be/vfko79vz300 .............. proteins

https://youtu.be/29wJigW5xiY ............ Nucleic acid
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/ You can
also useq the following books

1. Bimolec
ules g :
nd cel| biology — by Arun Chandra Sahu, Kalyani

2. Notes - Lipids prote publication
» Proteins and Nucleic acids.
o Elan: Unit.
0 of perj
B Ipt_enod to be taken - 10
ate Time Peori i :
eriod | Topic Covered Signature
02.01.21
1%‘30 to 01 Definiion and major classes of
-30am storage and structural lipids. Fatty _
acids structure and  function. ﬁp_/
I Essential fatty acids.
09.01.21 9.30 to 01 Triacylglycerols structure and major
10.30am function and properties of lipids. g.l.@;,
16.01.21 9.30to 01 Doubt clearing class.
10.30am Q g1 -
18.01.21 9.30 to 01 Introduction of proteins. Structure
10.30am and classification of amino acids,
peptide bonds, levels of protein ‘
structure primary, secondary, ﬁso_“z
tertiary and quaternary
27.01.21 9.30to 01 Isoelectric points, proteins
10.30am denaturation and biological roles of &_Qz,__)
proteins.
06.02.21 9.30to 01 Doubt clearing Class.
10.30am __&‘p__,
08.02.21 9.30to 01 Introduction to nucleic acids,
10.30am structure of nitrogenous bases ) —
structure and function of é‘p—"
nucleotides.
13.02.21 9.30to 01 Types of nucleic acids, structure of
10.30am A,B,Z type of DNA. AQ -
20.02.21 12.30 to 01 Types of RNA, Structure of t-RNA.
1.30pm (g:(,
27.02.21 12.30 to 01 Doubt clearing class Revision. Y
1.30pm >
B i 33 o2
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BIOMOLECULES

Ymmamﬂnlowbody.plﬂsmdothcrmimlsmmndenpdmnychuﬁal
substances. There are certain complex organic molecules which form the basis of life.
These build up living organisms and are also required for their growth and maintenance.
Such molecules are called biomolecules. The main classes of biomolecules are
carbohydrates, proteins, lipids, nucleic acids, enzymes, hormones eic. In this lesson, you
will study about the structures and functions of some important biomolecules.

Afier reading this lesson you will be able to :
identify and define different types of biomolecules;

describe the important structural features of biomolecules;

classify carbohydrates, proteins and lipids on the basis of their structure & functions:
give the composition of proteins and nucleic acids;

explain the difference between DNA and RNA;

differentiate between oils and fats;

explain the action of enzymes and their characteristic features and

list the functions of biomolecules in biological systems.

Ul Carhoblivdrates

Cubohydmfomamylupgmupofnatmauyoccurﬁnganniccouwuﬂswhich
pllyavhdmleiadnilyﬁfe.Mmpmdxedinplmbythepmofw
The most common carbohydrates are glucose, fructose, sucrose, starch, cellulose efc.
Chemically, the carbohydrates may be defined as polyhydroxy aldehydes or ketones



hich give such molecules are
substances ¥ on hydrolysis. Many carbohydratcs
:rwea in taste and all sweet carbohydrates are cal i ’

. f
) led as sugars. The chemical name ©
the most commonly used Sugar in our homes i sucrose. ‘

31.1.1 Classification of Carbohydrates

Carbohydrates areclassified nto three groups depending upon their behaviour on hydrolysis
()] Mﬂ“"‘“h.ﬂd“: A polyhydroxy aldehyde or ketone which cannot beé

hydrolysed ﬁuﬂ\uilo a smaller molecule containing these functional groups, is known
as a monosaccharide. About 20 monosaccharides occur in nature and glucose is the
most common amongst them.

Monosaccharides are further classified on the basis of the number of carbon atoms and
diefunc(ionllgrwppl‘tmmﬂlem.lflnmosacchlﬁ(hconminsmddehykm-“
is known as an aldose and if it contains a keto group, it is known as a ketose. The
number of carbon atoms present is also included while classfying the compound as is
evident from the examples given in Table 31.1. Name of some naturally occuring
monosaccharides are given in brackets.

Table 31.1 Classification of monosaccharides

Ne. of carbon atoms Type of monosaccharide
present Aldase Ketose
3 Aldotriose (Glyceraldehyde) Ketotriose
4 Aldotetrose ((Xylose) Ketotetrose
5 Aldopentose (Erythrose) Ketopentose
6 Aldohexose (Glucose) Ketohexose
7 Aldoheptose Ketoheptose

(i) Disacccharides: Carbohydrates which give two monosaccharide molecules on
hydrolysis are called disaccharides e.g. sucrose, maltose, lactose etc.

(i) Polysaccharides: Carbohydrates which yield a large number of monosaccharide
units on hydrolysis e.g. starch, glycogen, cellulose etc.

31.1.2 Structure of Monosaccharides

Although a large number of monosaccharides are found in nature, we will confine

our discussion here to four of them only viz. D-glucose, D-fructose,D-ribose and
2-deoxy-D-ribose.

D-Glucose (an aldohexose) is the monomer for many other carbohydrates. Alone or in
combination, glucose is probably the most abundant organic compound on the earth.
D-Fructose (a ketohexose) is a sugar that is found with glucose in honey and fruit juices.
D-Ribose (an aldopentose) is found in ribonucleic acids (RNA) while. 2-Deoxy-D-ribose

is an important constituent of the deoxyribonucleic acids(DNA). Here, the prefix 2-Deoxy
indicates that it lacks oxygen at carbon no. 2.

L_:\




Bromalecules

o CH,OH 0 5
I | I I
C-H Cc-0 (I:‘" IC—H
' |
H-C-OH HO-C-H H-C-OH H-<|3-H
| I |
HO-C-H _ = H-C_m
| H-C-OH H-C-OH |
H-C-oun | | H-C-OH
‘ H-C-OH |
H-C-OH H-C-OH
l | | CH,OH
e o CH,0H CH,OH
D-Glucose D-Fructese D-Ribose 2-Deexy-D-ribese

These monosaccharides generally exist as cyclic compounds in nature. A ring is formed
by areaction between the carbonyl group and one of the hydroxyl groups present in the
molecule. Glucose preferentially forms the six membered ring which can be in two different
isomeric forms called a- and p-forms (shown below as I & II). The two forms differ only
in the arrangement of the hydroxyl group at carbon No. 1. Such isomers are called anomers.

Formation of these cyclic structures (1 and II) from the open chain structure can be shown
as follows.

I I i
lC-H H-C-OH HO-C-H
) 2
oo o | T o
—_— 4
H ——OH H s
6
CH 6 6
o CH,OH CH,OH
(1) @ - D - glucose (II) p - D -glucose
mcyclicmucuuulmdllmmwwdywndnhmdlh
dcu,ou




g i forms a five
The a- and B-forms of other sugars also exist in the cyclic form. D-Ribose

Membered ring structure as shown below
o "zcs 0 H HOH,C_

2H
H OH H
OH oy
@ - D - ribose p - D - ribose

D'b‘f“!ﬁtmofabowemhﬁdm;memﬁguaﬁmofpaﬁcuhum-
Stereoisomers are assigned relative configurations as D-or L — This system of assigning
the relative configuration refers to their relation with glyceraldehyde. Glyceroldehyde

;:‘mm one asymmetric carbon alom so exists in two enantiomeric forms as shown
ow.

CHO CHO
H —{—' OH HO ‘—-*—— H
CH.OH CH,OH
(+) -glycaraldehyde (-) -glyceraldehyde

Alltbosecomwlﬂswhichcanbecmlatedlo(ﬂ-glywﬂdehydemsaidtohave
D-configuration and those can be correlated to (-) -glyceraldehyde are said to have
L—mﬁwﬁmhmhaﬁthsitismehweﬂasymuicmbonum(shownin
the box) by which the correlation is made. As in (+) glucose the lowest asymmetric
carbon atom has —OH group on the right side which matches with (+) glyceraldehyde
hence it is assigned D-configuration.

CHO
H—+—OH
HO —+—H
H—+}— OH CHO
r-—————1——————-
| H—t+—OH |
] H i H OH
E CHOH |
L e CH.OH
(+) - ghucase or (+) - glyceraldehyde o
D-glucese D-glyceraldehyde

31.1.3 Structure of Di-Saccharides and Polysaccharides

Dimhnddumfamdbyummndemﬁoaofmomwemlm.ﬂm
Whuidujointogeﬂmbythelmohwﬂamobmkmonehydmxyl




Biomolecules

group on each monosaccharide. Such a linkage, which joins the monosaccharide units
together is called glycoside linkage. If two a-glucose molecules are joined together, the
disaccharide maltose is formed.

CH,OH CH,OH
0
H/ H H H H -HO
+ —
HO \ OH H / OH HO OH
H OH H OH

Similarly, sucrose (the common sugar) consists of one molecule of glucose and one molecule
of fructose joined together. Lactose(or milk sugar) is found in milk and contains one
molecule of glucose and one molecule of galactose.

If a large number of monosaccharide units are joined together, we get polysaccharides.

These are the most common carbohydrates found in nature. They have mainly one of the

following two functions- either as food materials or as structural materials. Starch is the

main food storage polysaccharide of plants. It is a polymer of a-glucose and consists of
two types of chains- known as amylose and amylopectin.

Amylose is a water soluble fraction of starch and is a linear polymer of a-D-glucose. On
the other hand amylopectin is a water insoluble fraction and consists of branched chain of
a-D-glucose.

The carbohydrates are stored in animal body as glycogen which is also a polymer of
a-glucose and its structure is similar to amylopectin.

Cellulose is another natural polysaccharide which is the main component of wood and
other plant materials. It consists of long chain of §-D-glucose molecules.

31.1.4 Biological Importance of Carbohydrates

(i) Carbohydrates act as storage molecules. For example they are stored as starch in
plants and as glycogen in animals.

@) D-Ribose and 2-deoxy-D-ribose are the constituents of RNA and DNA, respectively.
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(ii) Cell walls of bacteria and plants are made up of cell
that human digestive system does not have the enzymes
cellulose but some animals do have such enzymes.

(iv) Some carbohydrates are also linked to many proteins and lipids. These molecules are
known as glycoproteins and glycolipids. respectively. These molecules perform very
specific functions in organisms.

1. Name three constituents of your diet which provide carbohydrates.
2. How are carbohydrates produced in nature?

3. What are the hydrolysis products of starch and sucrose?

4

ulose. It may be of interest to note
required for the digestion of

Write the linear and ring forms of D-glucose.

31.2 Proteins

Proteins are the most abundant macromolecules in living cells. The name protein is derived
ﬁnmdnGreekwold‘pmdu’meaning‘ofpﬁmhnpomme'.msenhighmhculﬂ
masscomplexanﬁnoacids.Youwillstudynbmtanﬁnoacidsindw next section. Proteins
are mosl essential class of biomolecules becausetheyplaythenmtimpaumrdeinall
biolagicalpmcmmAlivingsyslemconuinsmmndsofdiﬁ'erem proteins for its various
functions. In our every day food pulses, eggs, meat and milk are rich sources of proteins
and are must for a balanced diet.

31.2.1 Classification of Proteins

Proteins are classified on the basis of their chemical composition, shape and solubility into
two major categories as discussed below.

(i) Simple proteins: Simple proteins are those which, on hydrolysis, give only amino
acids. According to their solubility, the simple proteins are further divided into two
major groups fibrous and globular proteins.

(a) Fibrous Proteins: These are water insoluble animal proteins eg. collagen (major
protein of connective tissues), elastins (protein of arteries and elastic tissues),
keratins (proteins of hair, wool, and nails) are good examples of fibrous proteins.
Molecules of fibrous proteins are generally long and thread like.

(b) Globular Proteins: These proteins are generally soluble in water, acids, bases

or alcohol. Some examples of globular proteins are albumin of eggs. globulin
(present in serum), and haemoglobin. Molecules of globular proteins are folded

into compact units which are spherical in shape.

(ii) Conjugated proteins: Conjugated proteins are complex proteins which on
hydrolysis yield not only amino acids but also other organic or inorganic components.
The non-amino acid portion of a conjugated protein is called prosthetic group.
Unlike simple wwm&owupwdpmteins are classified on the basis of the chemical
nature of their prosthetic groups. These are




Biomaolecules

a. Nucleoproteins (protein + nucleic acid)

b.  Mucoproteins and glycoproteins (protein+ carbohydrates)

¢. Chromoproteins (proteins + a coloured pigment)

d. Lipoproteins (proteins + lipid)

e. Metalloproteins (metal binding proteins combined with iron, copper or zinc)
f. Phosphoproteins (proteins attached with a phosphoric acid group).

Proteins can also be classified on the basis of functions they perform, as summarized in table
312

Thble 31.2 : Classification of proteins according to their biological functions

———

Class PFunctions Examples
I.  Transpon Proteins Transport of oxygen, Haemoglobin
2  Nutrient and storage  Store proteins required for Gliadin(wheat)
Proteins the growth of embryo Ovalbumin(egg)
Casein (milk)
3. Structural Protiens Give biological structures, Keratin(Hair, nails.etc.)
strength or protection collagen(cartilage)
4. Defence Proteins Defend organisms against Antibadies
invasion by other species Snake venoms
5. Enzymes Act as catalysts in Trypsin.Pepsin
6 Regulatory Proteins Regulate cellular or Insulin
physiological activity

31.2.2 Structure of Proteins

Protein molecules are polymers of different sizes and shapes with different physical and
chemical properties. The monomer units for proteins are amino acids. All the amino acids
tlmmfoundinprolcinshnveanuninoglmp(-NH,)onthecubonuomadjacem&o
carbonyl group, hence are called a-amino acids. The general formula of a-amino acids is
shown below.

COOH
H,N—ll?f'ﬁm
R

Allptoteimfoundinnnmnmthepolymenofnbmntwmy(m)diﬁmtu-mimncids
and all of these have L-configuration. Out of these ten (10) amino acids cannot be

syndnﬁudbymbodylndlnmmfmmthepmofmudietThuemﬂﬂed
essential amino acids.




MODULE .7} N
Chemistry of Organic

i ino acids are connected to
hat their amino
All proteins have one common structural feature {
~~_ Compounds

0
I
de i amide (- C-N-)
one another by pepride linkages. By a peptide linkage we mean an :*

bond formed when the carboxyl group of one amino acid m]eculc rf;x’lt';emprd;duu:t :r
amino group of another. In the process, a molecule of water is given off. combisiig
the reaction is called a pepride o more precisely a dipeptide because it is made by

twWo amino acids, as shown below:

H o H O
| W §rmmmmesaeemeeee- o
H—N—-C—C—0H + H—N—-C—C—OH
| e vl
H R, H R
(Amino acid) (Amino acid)
H O H O
|l Il
H—N—C—C—N—C—C—OH+H,0
I

Halhirdlnﬁnomidisjoimdloadbqﬂhinlhemmnnet.thpudnaisam
Thus‘atﬁpep(idecomninsd:meamimacidsunkedbylwopepdd:ﬁnhges.smih
combinations of four, five, six amino acids give a tetrapeptide, a pentapeptide. a
hexapeptide, respectively. Peptides formed by the combination of more than ten amino
acidunitsmcallodpdypepﬁdu.PmMumpdypepﬂdufumedbythemnﬁmﬁon
ofhrgenumberdlmlmlddnnlh.mnisnoclwlineofdemuimbam
pdypeptidumdproteins.Forexunpleinsulin.ahhoughitm:insmlySl amino acids, is
generally considered a small protein,

mlminoncidunilwiﬂnhefreeanﬁnogmupishnwnaslheN-lemimlmimemdlhe
one with the free carboxyl group is called the C-terminal residue. By convention, the
structure of peptide or proteins written with the N-terminal residue on the left and the C-
terminal on the right.

The actual structure of a protein can be discussed at four different levels.

(i) Primary structure: Information regarding the sequence of amino acids in a protein
chain is called its primary structure. The primary structure of a protein determines its
functions and is critical 1o its biological activity.

() Secondary structure: The secondary structure arises due to the regular folding of




g-md>N—H9'°“P

0
_ a helix (Fig
mmdmmm.mhmmmwd-mm ¢ nds
3l.l)whenthechalncoilwplndB-Plﬂledsln((ﬁg.3l.2)wheﬂ|lyd'°8°“b° :

are formed between the chains.

the polypeptide chain due to hydrogen bonding between -

Fig. 31.2 : The p-pleated-sheet structure of protein

(i) Tertiary structure: It is the three-dimensional structure of proteins. It arises due tc
folding and superimposition of various a-helical chains or B-plated sheets. For example
Fig. 31.3 represents the tertiary structure for the protein myoglobin.




Fig. 313 : Structure of myoglobin

“')Q"‘"-U structure: The quaternary structure refers 10 the way in which simple
protein chains associate with cach other resulting in the formation of a complex
protein.

31.2.4 Biological Importance of Proteins

0] Pmeiummmuulmpoumofeem.

(7)) mﬁmhenialcuuymhownuenzymummeim.

(i) Thepraeiusknownuimnmmglobimmeindcfommiminfecﬁm

(iv) Mmyhormom.mhnhsullnnnduucammm

(v) Pmleimpmicipucinmmhlndmmirmhmimdbodyliuuu.

(vi) Aplueiacalledﬂbtinopahelpuonopbleediug.

(vii) Olymil"mpmedtodifrmmduuesfmmhloodbybumgbbinwhkhhn
haecme part.




JL.3 Lipids

The lipids include a large number of biomolecules of different types. The term lipid
originated from a Greek word ‘Lipos’ meaning fat. In general, those constituents of the
cell which are insoluble in water and soluble in arganic solvents of low polarity (such as
“hloroform, ether, benzene etc.) are termed as lipids. Lipids perform a variety of biological
functions.

31.3.1 Classification of Lipids

Lipids are classified into three broad categories on the basis of their molecular structure

and the hydrolysis products.

(i) Simple Lipids: Those lipids which are esters and yield fatty acids and alcohols
upon hydrolysis are called simple lipids. They include ocils, fats and waxes.

(i) Compound Lipids: Compound lipids are esters of fatty acids and alcobol with
additional compounds like phosphoric acid, sugars, proteins etc.

(ili) Derived Lipids: Compounds which are formed from oils, fats etc. during
metabolism. They include stercids and some fat soluble vitamins.

31.3.2 Structure of lipids

The structure of all three types of lipids are breifly discussed below.
() Simple Lipids

The simple lipids are esters. 'I'heyuembdividedinmtwogmups.dcpendingmd\e
nature of the alcohol component. Fats and oils are triglycerides, i.e. they are the
esters of glycerol with three molecules of long chain fatty acids. Variations in the
properties of fats and oils is due to the presence of different acids. These long chain
acidsnnyvnryinﬂ\enumberofcubonatom(belweencumch)andmyor
mmmmm.mmﬂmmﬁgmm.mm
ddycudandﬂuumhmﬂuofbigbrfmyacidsmohﬁmdumm
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I
CH,—0—C—R, CH,0H
0
| |
CH —0—C—R, H0/0H ,CHOH + R,COOH + R,COOH
|y | s
CH,—0—C—R, CH,0H
et Glycerol (Fatty acids)

By definition, a fat is that triglyceride which is solid or semisolid at room temperature and
an oil is the one that is liquid at room temperature. Saturated fatty acids form higher
melting triglycerides than unsaturated fatty acids. The saturated triglycerides tend to be
solid fats, while the unsaturated triglycerides tend to be oils. The double bonds in an
unmumeduiglycedchueeasﬂyhydmmedtogiwasnumedpmhu,mdinﬂis
way an oil may be converted into a fat. Hydrogenation is used in the manufacture of
vanaspati ghee from oils.

Fusandoilsmfmndinbomplmmdlniml&wwycmm{dsﬁm
carbohydmes.msismemlhoddmdnbodyhasfwmingﬂnmgyﬁummd
carbohydrates. The vegetable oils are found primarily in the seeds of plants.
Thelemdtypeotdmplelﬁﬁd:mmmymtheestmoﬁmyxidswi&
long chain monchydroxy alcohols 26 to 34 carbons atoms. Waxes are wide-spread in
mmmandoccuruﬂnllyasmixnnu.myfumapmtecﬁvecmﬁngmtheMd
animals and plants. Some insects also secrete waxes. The main constitutent of bees wax
oblainedﬁ'omthehoneycombofbeaismyﬁcyipaluﬁMe:

0
[
CH, - (CH,),, - C - 0 - (CH,),, - CH,
myricyl palmitate

The waxes discussed above should not be confused with household paraffin wax which is
a mixture of straight chain hydrocarbons.

(i) Compound Lipids

Compound lipids on hydrolysis yield some other substances in addition 1o an alcobol
and fatty acids. The first type of such lipids are called phospholipids. because they
uethelﬁ;lycaidesinwhichhvomﬂaculesofhnyacidsmdmemieculeof
ﬂmphaicncidmpmsem.Glycdipithcomﬁnlmmkcukinﬁ&memy
acid attached to an alcohal.

(ili) Derived Lipids

Swdammchuduﬁ&whkhmw&uwywm&n
Mmhmﬂﬁ&adﬁnﬁwﬁuwmmuw
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Cannot he :; d':‘"y of our hormones. Steroids do not contain ester groups and hence

i g Cholesterol is one of the most widely distributed steroids in
human tissues.

H,C CH,

HO
(Chaolesterol)

“', '°“'°f. important group of derived lipids is that of fat-soluble vitamins. This includes
vitamins A. D, E and K. whose deficiency causes different discases.

31.3.3 Biological Importance of Lipids

@
()

(i)
(iv)
v)
(vi)

Fats are main food storage compounds and serve as reservoir of energy.
Presence of oils or fats is essential for the efficient absorption of fat soluble vitamins

Hlocpholipidsmllnessentill component of cell membrane.
Steroids control mybidogialactivitiesinliving organisms.
Sommywmquimlipidmleculesformimnmacﬁon.

---------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------

--------------

--------------------------------------------------------------------------------------------------------------------

e

--------------------------------------------------------------------------------------------------------------------------------

Why is a dog a dog and
black? From a chemical

Macat?Whydosanepeoplehlveblueorbmwneyswdnot
standpoint, how does the body know what particular type of
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Chemistry of Organic
Compounds

Profein is to be synthesized? How is this information transmitted from one zem;;ul: :;
the next? The study of the chemistry of heredity is one of the most fucm: nlgmn .
research today. It was recognized in the 19* century that the nucleus of a [ngmore
contains particles responsible for heredity, which were called chromosomes. o

recent years, it has been discovered that chromosomes are composed of nuclclc.ale k.
These are named so because they come from the nucleus of the cell and are acidic in
nature. Two types of nucleic acids exist which are called DNA (deoxyribonucleic .Eld)
and RNA (ribonucleic acid). They differ in their chemical composition as well as in functions.

31.4.1. Structure of Nucleic Acids

Like all natural molecules, nucleic acids are linear polymeric molecules. They are chain
like polymers of thousands of nucleotide units, hence they are also called polynucleotides.
A nucleotide consists of three subunits: a nitrogen containing heterocyclic aromatic
compound (called base), a pentose sugar and a molecule of phosphoric acid. So a nucleic
acid chain is represented as shown below.

base base base

In DNA molecules, the sugar moity is
2-deoxyribose, whereas in RNA
molecules it is ribose. In DNA, four
bases have been found. They are
adenine (A), guanine (G), cytosine (C)

34nom and thymine (T). The first three of
these bases are found in RNA also but
the fourth is uracil (U).

The sequence of different nucleotides
in DNA is termed as its primary
structure. Like proteins, they also have
secondary structure. DNA is a double
are wound about each other and held
20nm together by hydrogen bonds between

Fig. 314 : Watson and Crick's double helix pairs of bases. The hydrogen bonds are
structure of DNA specific between pairs of bases that is

Mﬁmmhm.wmmmfmmmmmmrhem
Mmmplcmnmmwhmhu.momﬂncmhrymwmmbhn




U

& ll:anA'mRM:: 8 Single mranded molecule, which may fold back on itself to form
There are three Mh‘m*»-mmmwnmmmn.
named .e"mofRNAm'esMpufmdmﬂmmmm,Mm
(I-RNA;. et RNM"»RNA). ribosomal-RNA(r-RNA) and transfer RNA

314.2 Blological Functions of Nacleic Acids

A'DNA is capable of self duplication during cell divisions. The process starts
m""“"“‘lofﬂnmm-iminmmnm As the two strands separate,
sech can serve as & maser copy for the construction of a new partner. This is done by
bringing the appropriate nucleotides in place and linking them together, Because the bases
mlhmhnmﬁcm(admine loﬂtynﬁmuidmwﬁmwcytoﬁm).efch

l’mmhnﬂﬂmicdhncanplhmmnnnddm.Mannpﬁcm
' completed. we have two DNA molecules, each identical to the original. Each of the
fhew molecule is a doubie helix that has one old strand and one new strand to be transmitted
to daughter cells (Fig. 3.15).

Fig. 315 : Replication of DNA




0

RNA acts as template for the incorporation of amino sam in the proper Eq..o_”uz \_,._
protein. The amino acids are brought to the messenger RNA in the cell, by transfer o
Where they form peptide bonds, In short it can be said that DNA contains the coc
message for protein synthesis whereas RNA actually carries out the synthesis of proiein.

.............................
.................................................................

.........................................................

...........

...................................

3.5 Enzvmes

In a living system, many complex reactions occur at the temperature of about 310K. An
example of this is the digestion of food, during which stepwise oxidation to CO, and water
and energy production. These reactions are carried out under such mild conditions due to
presence of certain chemicals which are called enzymes. They act as catalysts for
biochemical reactions in living cells. Almost all the enzymes are globular proteins.

Enzymes are very selective and specific for a particular reaction. They are named after
the compound or class of compounds upon which they work or after the reaction that they
catalyze. The ending of an enzyme name is- ase. For example, maltase is an enzyme that
specifically catalyzes the hydrolysis of maltose into glucose. Similarly, an esterase is an
enzyme which induces hydrolysis of ester linkage.

31.5.1 Mechanism of Enzyme Action

Just like chemical catalysts, enzymes are needed only in small quantities. Similar to the
action of chemical catalysts, enzymes lower the energy barrier that reactants must pass
over to form the products. For example, hydrolysis of the ester that needs boiling with
aqueous NaOH in the lsboratory, whereas it occurs at nearly neutral pH and at moderate
temperature when catalyzed by an enzyme.

There is a particular enzyme for each substrate and they are said to have lock and key
arrangement. It is said that first the substrate molecule binds to the active site of the
enzyme which results in the formation of an enzyme-substrate complex. In this complex,
the substrate is placed in the right orientation to facilitate a given reaction (Fig.31.6). This
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