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• 

• 

• 

• 

The structure and function of 
different cell constituents are 
an interplay of their constituent 
chemicals, their arrangement 
and properties. Chemicals 
or molecules present in the 
living organism are knovm as 

Non-polar AAs with 
aliphatic R-groups 

Glycine (Participates in the synthesis of 
heme and protoporphyrin) 

Alanine (Helps in the formation of pantothenic 
acid and CoA) 

Praline (Heterocyclic a.a) 
Valine (Essential a.a.) 
Leucine (Essential a.a.} 
lsoleucine (Essential a.a.) biomolecules. The collection 

or sum total of different types 
of biomolecules, compounds 
and ions present in a cell is 
called the cellular pool. 
Biomolecules are of two 

Possess a benzene 
ring in the side chain Methionine (S-containing essential a.a) 

Phenylalanine (Essential a.a) 
Aromatic A.As Tyrosine 

types, inorganic and organic. 
Inorganic constituents of 
cellular pool are minerals, 
gases and water. Organic 
constituents are carbohydrates, 
lipids, amino acids, proteins, 
enzymes, nucleotides, nucleic 
acids, vitamins, etc. 
Thousands  o f  organic 
compounds including fats and 
oils, nucleotides, amino acids, 
sugars, etc. are called primary 
metabolites. HoweVer, when 
analysing plant, fungal and 

Significantly more polar 
than phe because of the 
Tyr - OH group and N2 of 

Tryptophan 

(Gives rise to thyroxine, adrenaline and 
melanin. First isolated from cheese). 
(Essential a.a., produces IAA and vitamin 
nicotinamide). 

Tr -indole rin 

Polar and uncharged A.As 

(Possesses - OH group) 
{Essential a.a) 
{$-containing a.a) 

Serine 
Threonine 

r- - �• _ Cystelne 
Asparagine Cysteine is readily oxidised to L:Je;::;;;;c:"l; 

form a covalently linked (First a.a to be discovered and 
possesses an extra - COOH group) dlmeric a.a cystine in which 2 Glutamine 

cysteine molecules are joined 
by a disulfide bond. 

Lysine (Essential a.a) 
Basic or +vely 1-- -+ -- 4> charged A.As Histidine --�"=':=:---:--��- -� 

microbial cells, it is seen that 

Arginine Semi-essential a.a as 
synthesised by adults but 
not by growing children. 

thousands of compounds other 
than these called primary 
metabolites; for example 
alkaloids, flavonoides, rubber, 

I Acidic or-vely I �-
-

-<1> _ charged A.As •. - --,�--<I> 
Aspartate 
Glutamate 

(Possesses an extra-- COOH group) 

essential oils, antibiotics, coloured pigments, scents, 
gums, spices etc are formed. These are called secondary 
metabolites. Many of these are useful to 'human welfare' 
(e.g., rubber, drugs, spices, scents and pigments). Some 
have ecological importance. 
Chemical compounds found in living organisms are of 
hvo types. One, those which have molecular weights less 
than one thousand dalton and are usually referred to as 
micromolecules or simply biomolecules \.Vhile those 
which are found in the acid insoluble fraction are called 
macromolecules or biomacrnmolecill.es. The molecules 
in the insoluble fraction with the exception of lipids are 
polymeric substances. Lipids are small molecular weight 
compounds and are not strictly macromolecules. 

Table : Ave.rage composition of cell.s 
Component % of the total cellular mass 

PROTEi!IIS AND AMi!\10 ACIDS 
• 

• 

@ 

Proteins are the most abundant biological macromolecules 
occurring in all cells and all parts of cells. These are 
heteropolymeric macromolecules having one or more 
polypeptides. They are linear chains of amino acids linked 
by peptide bonds. 
A11 proteins are constructed from the same ubiquitous set 
of 20 amino acids, covalently lin.,_1<:ed by peptide bonds in 
characteristics linear sequences. Amino acids condense 
to produce peptides. The bond formed is ·called peptide 
bond. 
A chain containing two amino acids linked by a peptide 
bond is called dipeptide. There are three amino acids 
in a tripeptide, a few in oligopeptide and numerous in 
polypeptide. Thus amino acids are the building blocks 
of proteins. 

Water : 70 - 90 
o Structura1ly each amino acid consists of a centrally located 

carbon ( a-carbon) to which four groups are attached, an 
amino group, carboxylic group, hydrogen atom and 
a variable hydrocarbon or alkyl group (R). With four 
different groups attached to it the a-carbon is said to be 
asymmetric. 

Proteins 
Carbohydrates 
Lipids 
Nucleic acids 
Ions 

1 0 - 15  
3 
2 

5 - 7 
1 

e R can be polar -with negative charge, e.g., glutamic acid, 
polar uncharged e.g. , serine, polar with positive charge, 
e.g., lysine or non polar wicharged, e.g., alanine. Some 
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• 

amino acids (pro line and hydroxypro1:i.ne) have -NH (imino 
gmup) instead of -NH2, so they are called imin.o adds, 
Due to presence of nvo opposite electric charges the 
amino acids are amphoteric in nature. Amino acids are 
also ca1led zwitteirfolil§ as they can carry both positive and 

Structures of protein 
® A description of all covalent bonds linking amino acid 

residues in a polypeptide chain is its primaTy structure. 
@ The most important element of primary structure is the 

sequence of amino acid residues. 
negative charges. ® §econd21ry sltructure refers to particularly stable 

arrangements of amino acids giving rise to recurring 
structural patterns. � 

HtN-CH-COOH � I -, - H3N---c--CH-COO 
I -

� H2N -CH-COO 
(A} (B) 

(B) is called zvvitterionic form 
IC) ® The peptide chain is of two types - right :iumderl a-helix 

and �-ple::o.ted sheets. Former is the most common. 
Two amino acids can join. through amino group of one 
and carboxyhc group of the other forming a - CO - NH 
- linkage or peptide bomll. 
E§sential amino acids are those which are taken from 
plants and not synthesised in animal body. Other amino 
acids may be synthesised in the body, and are not required 
to be supplied from outside. They are caHed as non.
essential amino acids. 

• 

• 

a-helix proteins are corri.,inon in ke:ra.tin. in hair, mymd.n 
and trop@myosin in muscles. The helical §tructures serve 
a mechanical rofo in forming stiff bundles @f fibres" 
Tertiary stnrrcture describes all aspects of 3-D foidiing 
of a polypeptide. 

consist of globular 
proteins and prosthetic 

groups 

only amino acids form Albumins 
their structure Globulins ;:�;:;:2>��r,�iefris1 

Histones 
ri Simple proteins (Rich in Arg and Lys) 

Protamines +----1--P Sdernprnteins 
(Rich in arginine) (Found only in animals) 

G[utenins Prnlamin-2s 
(Occur only in plants) (Occur only in plants) 

r Conjugated proteins 1 

(DNA. RNA) 
Lipoprotein -<--

Phosphoprnteins 
(Found in casein of milk) 
Glyrnprntein 
Chrnmoprntein 
(Found in haemoglobin, 
phytochrome and cytochrome) 

� Nudeoprotein ;t 
(Foun,d in membrane structure) Fiavoprotein 

(Important in ETC in respiration) I..==:;> 
I Derived proteins I 

::::S;;o---_ _ _ _  _ 
On the basis 

of composition 
These are obtained from proteins as a result of 
action of certain chemical reagents, e.g., heat, 1 

enzyme, etc. 

On the basis 
of function 

On the basis 

Fibrous -:=:s;;:----__ _ _ _ _  _ 
Performs structural functions, e.g., 

collagen, myosin, keratin 

of structure �==::> Globufar --,::::c;;;::---- ---- , 

intermediate 

Forms enzymes, antibodies and 
some hormones, e.g., insulin 

Forms insoluble fibrin when blood 
clots, e.g .. fibrinogen 

Structural (E.g., Collagen, Keratin, Elastin, Viral coat proteins) 

Enzymes (E.g. Trypsin, RuBisCO, Glutamine synthetase) 

Hormones (E.g., Insulin, Glucagon, ACTH) 

Respiratory 
pigments 

Transport 

Protective 

(E.g., Haemoglobin, Myoglobin) 

(E.g., Serum albumin) 

(E.g. Antibodies, Fibrinogen, Thrombin) 

l.::=::::'.>I Contractiie I (E.g., Myosin, Actin) 

Fiow chart : Types of orotei11s 

• 

• 

When a protein has two or more 
p olypeptide su.b-uni t s ,  there 
arrangement in space is referred to as 
quaternary structure. 
The forces that stabilise these aggregates 
are hydrogen bonds and electrostatic 
bonds. 
Haemoglobin is an excellent example 
of quaternary structure. It consists of 
four peptide chains of two pairs each 
of a and � chains (a2 �2). 

CAIUIOIIYDRATES 

• 

• 

• 

Carbohydrates are hydrates of carbon. 
They are compounds conta:inmg carbon, 
hydrogen and oxygen which generally 
occur in the ratio of 1 : 2 l .  They 
are also called saccharides as their 
basic component is sugar. The most 
important cmrbohydrate occurring 
in animals is glucose and in plants is 
starch. 
Carbohydrate1:; are broadly classified 
into 3 groups - monosaccharides, 
oligosaccharides and polysaccharides. 
Monosaccharides are simplest 
sugar (monomers) which cannot be 
hydrolysed further into smaller units. 
On the basis ofnumberofC-atoms, the 
monosaccharides are of dit-'ferent types 
as moses (3C), e.g., glyceraldehyde and 
dihydroxyacetone; tetroses (4C), e.g., 
erythrose and erythru.lose; pen.t@ses 
(SC), e.g., ribose, ribulose, xylose and 
xylulose, arnb-inose; hexoses {6C), 
e.g., glucose, fructose, mannose, 
galactose; and heptoses (7C), e.g., 
sedoheptulose. 
The hexo_ses are divided :into aldoses 
or ketoises according to whether they 
contain an aldehyde or ketoi g:roupo 
All hexoses are aldoses (glucose, 
galactose and mamrnose), except 
fructose which is a ketose. Glucose 
is stored 2-s glycogen in Iive:r 2nd 
muscles. 
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• 

• 

• 

Oligosaccharides are formed by condensation of 2-9 
monosaccharides units. These are crystalline, sweet in 
taste and are readily soluble in water. Disaccb.arides are 
oligosaccharides with a combination of two molecules 
of monosaccharides. The common oligosaccharides ( or 
disaccharides) are sucrose, maltose and lactose. 

Simple sugars 
,-- ---- ,-"'  (CH20)n where n c;; 3 to 9 
'-------,-"- ½, All reducing sugars 

E.g., Glucose, Fructose, Galactose, etc. 

Small molecules, sweet, 
readily soluble in water, crysta

lline, e.g., glucose, sucrose. 
Made by joining 
two monosaccharides 
by glycosidic bonds. 

Usually Carbohydrates 
L.:::.:.:.::,;:.;_=:...r--v '-------', C l 2H2201 1 . 

Macromolecules, not sweet, 
Insoluble or slightly soluble in 

water, non-crystalline. 

Made by joining many 
�---"----...L _ _,...� monosaccharides. 

Polysaccharides '--'- ---z--.;: Usually CxlH20ly 
Non-reducing sugars. 

Some reducing, 
some non-reducing 
sugars. E.g., sucrose, 
maltose, etc. 

E.g., starch, cellulose, glycogen. 

Polysaccharides are complex carbohydrates formed by 
condensation of a number of monosaccharides (more than 
1 OJ. They are tasteless, amorpbous and insoluble in wa
ter. They are also called glycans as they are formed from 
sugars. Structurally, they are of two types, homopolysac
charides and heteropolysaccharides. Starch, cellulose 
and glycogen are homopolysaccharides. Chitin, pectin, 
hemicellulose are heteropolysaccharides. 
In a polysaccharide the individual monosaccharides are 
linked by a glycosidic bond. This bond is formed by de
hydration. This bond is formed between two carbon atoms 
of two adjacent monosaccharides. 
Storage polysaccharides are reserve foods which can 
be hydrolysed to produce monosaccharide sugars, e.g., 
glycogen, starch, 
inulin. Structural 
polysaccharides 
a r e  f i b r o u s  
polysaccharides 
f o r m i n g  
exoskeleton in 
arthropods, cell 
walls of fungi and 
plants, e.g ., chitin, 
cellulose. 

Simple lipids 
(Homolipids) 

Fats and oils 
(Triglycerides) 

w Simple triglycerides 
0 Mixed triglycerides 

Waxes 
@ Sperm whale wax 
e Bees wax 
® Cerumen wax 

the reducing end and left end is called the non-reducing 
end. Starch forms helical secondary structures. In fact, 
starch can hold I2 molecules in the helical portion. The 
starch-I2 is blue in colour. Cellulose does not contain 
complex helices and hence cannot hold Iz. Paper made 
from plant pulp and cotton fibres are cellulose. Inulin 
(Dahlia starch) is a fructose polymer (30-50 units) 
having 2-1 p linkage with glucose residue at one end. 
It gets precipitated in alcohol. Pectin is a polymer of 
ga.lacturonic acid, arabinose, and . ga.lactose. It is 
soluble in hot water. 

LIPIDS 

® Lipids are generally water insoluble. They could be simple 
fatty acids. A fatty acid has a carboxyl group attached to 
an R group. The R group could be a methyl ( - CH3), or 
ethyl (--C2Hs) or highernumber of-CH2 groups (1 carbon 
to 19  carbons). For example, palmitic acid has 16 carbons 
including carboxyl carbon. 

@ Broadly lipids can be classified into three types as given 
below in the flow chart. 

• 

• 

• 

Fatty acids are either saturated (all carbon-carbon bonds 
are single bonds) or unsaturated (with one or more double 
bonds in the hydrocarbon chain). If a fatty acid has only 
one double bond (pahnitic acid and oleic acid) it is said 
to be monounsaturated fatty acid (MUFA). If a fatty 
acid has more than one double bond (2 in linolenic acid, 
3 in linoleic acid and 4 in arachidonic acid), is said to be 
polyunsaturated fatty acid (PUFA), Edible oils having 
PUF A are safflower and sunflower oils. 
Fats and oils are esters derived from glycerol (an alcohol) 
and fatty acids. Depending upon the number of fatty acids, 
they are called mono, di or triglycelides. 
Phospholipid is amphipathic molecule with both 
hydrophilic (water soluble) and hydrophobic (water 
insoluble) regions. The major phospholipids are esters of 
glycerol and a mixture of fatty acids and phosphoric 
acid.Phospholipids are important cell membrane 
constituents because they contain both polar and non
polar portions. 

LIPIDS 

Compound lipids 
(Heterolipids) 

+ 

Derived lipids 

i ,!, 
Glycerol Fatty acids 

Phospholipids 
(Phosphatides) 

Glycolipids Lipoproteins 
(Cerebrosides) (Chylomicrons, 

VLDL, LDL. HDL) 

Steroids 
(Cholesterol) 

e Phosphoglycerides 
- Lecithins 
- Cephalins 
- Plasmalogens 

o Phosphoinositides 
(phosphati dyl inos ito Is} 

@ Phosphosphingosides 
(sphingomyelins) 

In a polysaccharide 
c h a i n  ( s a y 
glycogen), the 
right end is called F!ow chart : Classification of lipids 
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NI.ICU:IC ACIDS 
@ Nucleic acids, like proteins are essential 

for life. They form the genetic material 
of all living organisms, including the 
simplest viruses. Two types of nucleic 
acids are found in the cells of all living 
organisms. These are :-

Deoxyribonucleic acid -DNA 
Ribonucleic acid- RNA 

® The nucleic acid was first isolated by 
Frederich Miesche:r in 1 868 from 
the nuclei of pus cells and was named 
nuciein. 

T h e 
nitrogen in 

the rings gives the 
molecules their 

basic nature. 

T h i s  

Pentose 
sugar ; RNA contains 

ribose sugar and DNA contains 
deoxyribose (ribose with an 

oxygen atom removed from C 
-atom 2). 
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� Adenine 
� (No oxygen is found) 

Nitrogenous 
bases 

Purine � . 
(9-membered double � 
rings, larger in size) Guanine 

1 � Uracil (on y in RNA) 

L'::===:::> Pyrimidine � . 
======>,- cytosine 

(6-membered single 
� ring, smaller in size) 

Thymine (only in DNA) ® Nucleic acids are made up of units called 
nucleotides which are arranged to form 
extremely long molecules known as 
polynudeotides. A nucleotide has 
three components, a 5-carbon sugar, 
a nitrogenous base and a phosphoric 
acid. 

gives nucleic acids their 
acid character. 

Thymine is chemically very 
similar to uracil (it is 5 -

methyl uracil, that is uracil 
with a methyl group, - CH, 

on 5 C - atom). 
® The combination of a sugar with a base 

by glycosidic bond at its 1 C-atom gives nu.cleoside which 
is accomplished by elimination of water. A nucleotide is 
formed by further condensation with phosphoric acid. 
The phosphoric acid molecule is linked to number 3 and 5 
C-atoms of deoxyribose molecules by an este:r H.nkage. 

ENZYMES 

® Enzymes are a group of catalysts fu:ncticmi.ng in 
biological system. They are usually proteinaceous 
substances produced by living cell that catalyse 
biochemical reactions without themselves being changed 
in the process. Enzymes occur in colloidal state and are ® 

often produced in inactive form called proenzyme§ or 
zymogens. These are converted to active enzymes in the 
presence of specific factor like pH, substrate, etc. 

@ With few exception, all. lrn.ovm. enzymes are proteins but 
an proteins are not enzymes. Ribozyme, ribonuclease-P 
and peptidyl transferase are three non protein enzymes. 

® Enzymes are simple if they are made entirely of 
protein only (e.g., pepsin, trypsin) while conjugate 
enzymes or holoenzymes possess two parts - a large 
thermolabile protein part (apoenzyme) and a small 
dialysable thermostable non protein part (cofactor) e.g., 
dehydrogenase, oxidase, catalase. 

® Cofactor may remain rmchanged or is regenerated after 
the reaction through another process. These are of three 
types - inorganic ions ( enzyme activator like Zn, Mg), 
prosthetic group ( organic substance firmly attached to 
apoenzyme, e.g., haem, biotin) and coenzyme ( organic 
in nature, as NAD+, NADP+ etc). 

® Coenzyme picks up small chemicals m products from 
one substrate and hand it to another substrate. Prosthetic 
groups are functional in transfer of small chemicals and 
electron. 

• Each enzyme has an active site in the form of a pit that 
attracts and holds substrate molecule as well as facilitate 

their chemical change. Allosteric enzymes possess both 
regulatory or allosteric site and active site. Regulatory site 
can act as an activator site (allosteric activator) or as an 
inhibitor site (allosteric inhibitor). 
Previously, naming of enzymes were based on group 
activity or characteristics of enzyme, e.g., pepsin 
(Gk pepsis-digestion) but present day names end in suffix 
- ase and are used on nvo criteria (i) after substrate -
amylase (acting on amylase starch) after chemical action. 
- dehydrogenase (perform dehydrogenation), 
According to rrrn, each enzyme has 4 digit classification i.e. 

dass, subclass, subdivision of subclass and serial number. 
Broadly there are six classes-oxido:reductase, transfe:rase, 
hydrolases� lyases, :isome:rases and ligases. 

Oxidoreductases/dehydrogenases:Enzymes which 
catalyse oxidoredu.ction between two substrates 
S and S'. 
'IB:"ansferases: Enzymes catalysing transfer of a group, 
G ( other than hydrogen) between a pair of substrate 
S and S'), 
Hyd:rolases: Enzymes catalysing hydrolysis of 
ester, ether, peptide, glycosidic, C-C, C-halide or 
P-N bonds, 
Lyases: Enzymes that catalyse removal of groups 
from substrates by mechanisms other than hydrolysis 
leaving double bonds. 
lsomeB:"ases: Includes all enzymes catalysing inter
conversion of optical, geometrical or positional 
isomers. 
Liga§es: Enzymes catalysing the linking together of 
2 compounds, e.g., enzymes which catalyse joining 
ofC-0, C-S, C-N, P-0, etc. bonds. 
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Enzyme adim1 
e Enzymes with three dimensional structures including an 

'active site', convert a substrate (S) into a product (P). 
Symbolically, this can be depicted as: S --+ P. There is an 
obligatory formation of an 'ES' complex. This compiex 
formation is a transient phenomenon. 

® During the state where substrate is bound to the enzyme 
active site, anew structure of the substrate called transition 
state structure is formed. Very soon, the product is released 
from the active site. If 'P' is at a lower level than 'S' the 
reaction is an exothermic reaction and is not supplied 
energy (by heating) in order to form the product. However, 
whether it is an exothermic or spontaneous :reaction or 
an endothermic or energy requiring reaction, the 'S' has 
to go through a much higher en.e:rgy state or transition 
state. The difference in average energy content of 'S' from 
that of this transition state is called 'activation energy'. 
Enzymes eventually bring down this energy barrier 
making the transition of 'S' to 'P' more easy. 

Transition state 

� Substrate (S) 

Product (P) 

Progress of reaction 
Fig. : Concept of activation energy. 

Factors affeding enzyme adivity 
® The activity of an enzyme can be affected by a change 

in the conditions which can alter the tertiary structure of 
the protein. These include tempe:rntu:re, pH, change in 
substrate concentraticm. or binding of specific chemicals 
that regulate its activity. 

Temperature and pH 
® Optimum temperature for enzyme activity is 30°C 

- 40°C in animal and 20°C - 3 0°C in plant. High 
temperature (above 45°C) denatures enzymes due 
to degradation of linkages in its polypeptide chain 
whereas low temperature inactivate them due to 
reduction in speed of molecular movement. 

e A bell shaped curve will represent the relationship of 
enzyme activity to pH, which has its peak at optimum 
pH. Most intracellular enzymes function near neutral pH 
with the exception of several digestive enzymes which 
work either in acidic or alkaline range of pH. 

Concentration of substrate 

• With the increase in substrate concentration, the velocity of 
the ·enzymatic reaction rises at first. The reaction ultimately 
reaches a maximum velocity (V max) which is not exceeded 
by any further rise in concentration of the substrate. This is 
because the enzyme molecules are fewer than the substrate 

• 

• 

• 

• 

• 

molecules and after saturation of these molecules, there 
are no free enzyme molecules to bind with the additional 
substrate molecule. 
To determine the effect of substrate concentration in 
enzymatic reaction Lesnor Michaelis and Maud Mente.n 
( 1913)  proposed a mathematical model and derived 

a relationship which is mathematically expressed as 

V V_[SJ . 
Km +[SJ ' 

where, Km
= Michaelis-Menten constant, i.e ., the substrate 

concentration to produce half maximum velocity. 
V = Velocity of reaction 
V max = Maximum velocity 
[SJ � Substrate concentration 

Vmax 
i---- ---=== 

[5] 

Fig.: Effect of change in concentration of 
substrate on enzyme activity. 

The activity of an enzyme is also sensitive to the presence 
of specific chemicals that bind to the enzyme. When the 
binding of the chemical shuts of enzyme activity, the 
process is called inhibiition. and the chemical is called 
inhibitor. Enzyme inhibition is broadly of two categories 
revenib.iH.ty and competitiveness. 
On the basis of reversibility, enzyme inhibition is of 
two types - reversible and irreversible inhibition. 
Reversible inhibition is temporary and is overcome by 
increased concentration of substrate, dilution and dialysis. 
Irreversible inhibition is of permanent nature, in which 
the inhibitor combines with a specific functional group of 
enzyme through covalent bond. 
On the basis of competitiveness enzyme inhibition can 
be divided into - competitive inhibition, non-competitive 
inhibition and uncompetitive inhibition. 
ComPetitive inhibition. is reversible and is due to the 
presence of substrate or enzyme analogues which block 
the active site. Malonate inhibits succinate dehydrogenase 
activity because its structure is similar to succinate. 
Competitive inhibition is temporary and can be reduced 
or overcome by dilution, dilation and excess availability 
of substrate or enzyme. In this Km is increased but V max 
remains the same and more substrate is needed to achieve 
1/2 Vm�· 
In .non-competitive inhibition inhibitor forms a complex 
with the enzyme at a place other than the active site. In this 
V max of the reaction decreases as the inhibition cannot be 
overcome by increasing the concentration of the substrate. 
This type can result in the change in enzyme structure. 
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• 

• 

In uncompetitive ifilhibition (rarely encountered) an 
inhibitor also binds at a site distinct from the substrate. 
However, an uncompetitive inhibitor will bind (&Illy to 
the ES complex. On the other hand noncompetitive 
inhibitor binds to either free enzyme or the ES complex. 
In uncompetitive inhibition, apparent V max and Km both 
decreases. 
Allosteric moduJ.ation or feedback inhibition is an 

enzyme regulatory mechanism where a product or 
intermediates of a reaction functions as a temporary 
allosteric inhibitor, (which combines with a regulatory 
site) if its concentration crosses the threshold value. The 
end product inhibitor functions as negative modulator 
and the enzymes inactivated is called a1losteric enzyme. 
Michaelis- Men.ten or Km constant 1§ not applicable in 
alloste['ic enzyme§ . 

CONCEPT MAP 

o Hydrates of carbon, units are linked by -41- --, 
glycosidlc bond. 

Monosaticb.arides 
Simple sugars; all reducing sug2rs. 

Oligosaccharides 
Condensation of 2-9 monosaccharides. 
D i s ac c hari des  are the common 
oligosaccharides. 

Polysacd1a:r:i.des 
M ad e  b y  j o in i n g  many m o n o 
saccharides. 

Nudck adds 

® Genetic material of  all living 
organisms. l+-- --j 

® Deoxyribonucleic acid (DNA) and 
Ribonucleic acid (RNA). 

Sugar (pentose sugar) 
Ribose (RNA); Deoxyribose (DNA). 

Nitrogenous base 
Purine (G &A) 
Pyrimidine (T /U & C) 

Pl:iosphork ae:i.d 
Forms ester linkage during condensation 
vvith other phosphoric acids. 

� 
Competitive i11hlbitiom:. Non-competitive i.fil.hlbi.tioin 

® Most abundai1t biomacromolecules. 
® Synthesized from amino acids linked by 

peptide bonds. 
® 20 amino acids(a.a's). 

Primarrv structl.l.re 
Sequen;e of amino acids linked by peptide bonds. 

Second.an' si:n.1.ctuure 
Stable arr;ngement to form structural patterns. 

Tertiary structm.-es 
3-D folding of polypeptide. 

Qm!tenrn.ry stnllctl]1re 
Two onnore polypeptides .. 

o Water insoluble; carboxyl group attached 
toanRgroup. 

Sim.pie ]ipids (homolipi.ds) 
Triglycerides and waxes 

Compoumi lipids (h.e11:eroli.pid.s) 
Phospholipids, glycolipids, lipoproteins. 

Delrived lipids 
Steroids, glycerol.. fatty acid. 

Enzymes 

® Proteinaceous si;.bstances. 
0 Holoenzyme is made up of apoenzyme 

(protein part) and cofactor (non protein 
part). 

® Cofactor are of three types- lnmganic ions 
(Zn, "Mg), prosthetic group (haem, biotin) 
and co enzyme (NAD.,., NADP+) 

Ulicompeti.tive .i.nhlbitiorr Feedback i.nhiMtioD. 

e Reversible. ® Inhibitor forms a complex m Inhibitor binds to ES 
® End product or intermediates 

functions as temporary inhibitor 
which combines \'11th a regu.lat0ry site 
of the enzyme and thus functions as 
negative modulator. 

® Due to  sub strate or  with enzyme other than the complex. 
enzyme analogue. active.site. 

® �is but 'v\na,Jemains the 


