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Table 3.1 Enzvme Nomenclature by Substrate

Substrate * Enzyme

L Lipid Lipase

: Urea Urease
; Maltose . . Maltase
R
Ribonucleic Acid RNAase

L (RNA)
ATP ATPase
. Dextrose Dextrase
Protein Proteinase

4. Lyases

Lyases catalyze reactions in which groups (e.g. H,O, CO, and NH,) are removed
to form a double bond or added to a double bond .Decarboxylases, deaminases and
synthases are examples of Lyases.

- 3 Isomerases
This is a heterogeneous group of enzymes which catalyze several types of
intermolecular rearrangements. E pimerases and mutases are the ex amples.

e

6. Ligases
Ligases catalyze bond formation between two substrate molecules. The energy
for these reactions is always supplied by ATP hydrolysis.

3.5 Factors that Affect the Rate of Enzyme Reactions

Rate of enzyme reactions depend on the following factors.

A. Temperature
| Enzymes works best at an optimum temperature, Enzymes present in mammals
works best at about 40°C. Animals present in different environments are adopted to range
of temperature. for example, enzymes of the arctic snow flea work at -10°C whereas in
- thermophilic bacteria enzymes work at a temperature of 90°C.Upto the optimum
Wﬁtﬁemte increases geometrically with temperature (i.e. it's a curve, not a
- sira it line). Them;e..ipcreases because the enzyme and substrate molecules both have |
¢ hneheenenysp collide more often and also because more molecules have
clent energy to overcome the (greatly reduced) activation energy. The inereaseinmale
il tampm mtecanbe quantified as a Q 1O, which is the relative increase fora_¥099’§§%§-_" e
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\ he rate is not zero at 0°C, s0 €nZymes stili work in the refrigerator (and foddstill
goes ofl), but they work slowly. EnZyYmes can cven work in ice, though the rate 1s

extremely slow due to the very slow diffusion of enzyme and substrate molecules through
the ice lattice. i et .

" Fig: 3.4 Influence of temperature on the
rate of enzyme-catalyzed reactions.
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a few enzymes can work at extreme _Lafpase (Pancreas) 8.0 ,
G ¥E <uch 2 pmm ase enzymes in M(Stomach) 4.0-5.0
LD g Lipas'e (Castor oil) 47

stomachs, which have an
pH 1. The pH affects the
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reaction. At very high enzyme concentration the substrate concentration may become
rate-limiting, so the rate stops increasing. Normally enzymes are present in cells in

rather low concentrations.
Iy. Substrate concent ration

The rate of an enzyme-
catalyzed reaction shows a curved
dependence on substrate
concentration. As the substrate
concentration increases, the rate
increases because more substrate
molecules can collide with enzyme
molecules, so more reactions will take
place. At higher concentrations the
enzyme molecules become saturated
with substrate, so there are few free
enzyme molecules, so adding more
substrate doesn't make much difference.

X= point of saturation

¢

ln'croasing’ ’
concentration does
not affect reaction rate

Rate of Reaction

Substrate concentration
} 5 Fffect of substraie concs ntration

of reaction

E. Inhibitors

Inhibitors inhibit the activity of enzymes, reducing the rate of their reactions.
They are found naturally, butare also used artificially as drugs, pesticides and research
tools. There are two kinds of inhibitors.

(a) A competitivein hibitor molecule has a similar structure to the normal substrate
molecule, and it can fit into the active site of the enzyme. It therefore competes with
the substrate for the active site, so the reaction is slower e.g the sulphonamide to an
antibacterial drugs which act as competitive inhibitors.

(b A non-cmnpentive inhibitor molecule is quite different in structure from the

Fasis _submw molecu!e and does not fit mto the actwe site. It binds to another part of the
. anging the shape of the whole enzyme, including the active ite, -
st es nhibitors that bind weaklyandesti
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The activity of some enzyjhes is controlled by cc.n:firx m(‘wlccule bmding o a

specific regulatory (or allosteric) site on the enzyme, distinct from the active site.

Different molecules can inhibit or activate the enzyme, allowing sophisticated control of

the rate. Only a few enzymes can do this, and they are often at the start of a long

biochemical pathway. They are generally activated by the substrate of the pathway and

inhibited by the product of the pathway, thus only turning the pathway on when it is
needed. '

3.6 Feedback Inhibition

. .. ~An9thcr kind of inhibition is called feedback inhibition. In feedback
h «;her is a second binding site on the enzyme where the inhibitor binds, so
oy .u.. nénqt,gsc&ssardy similar in structure to the substrate. The absence or

e;;" ibitor at this second binding site activates or deactivates the

S enzyme, hﬁngng’theconformatlon of the enzyme so that the active site is made
- available or unavailable to the substrate. The inhibitor is usually the product of a
i mhonformed during the metabolic pathway.
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l- KEY POINTS

Enzymes are organic chemical substances produced by the living organ e
speed up a particular reaction, but during this process these remain unchanged.

Enzymes are very specific in their action acting on a specific substrate.

When an enzymes acts on a specific substrate, enzymes substrates complex is
formed.

When enzyme's shapes are disrupted it loses its characteristics biological
activity.

The non protein part or prosthetic group of an enzyme is called cofactor.

According to lock and key model of enzyme the active site of an enzyme is a
rigid structure.
Modification to the lock and key model suggests that since enzymes are rather

flexible structures, the active site is continually reshaped by interactions with
the substrate as the substrate interacts with the enzyme.,

An inhibitor is a chemical substance which can block the active site of an

enzyme temporarily or permanently by stopping the activity of the
enzyme.

The factors that affect the rate of enzyme action are: enzymes concentration,
substrate concentration, temperature, pH of the medium,

A cellular control mechanism in which an enzyme that catalyzes the
production of a particular substance in the cell is inhibited when that substance

hars accumulated to a certain level, thereby balancing the amount provided
withthe amount needed. - '

|
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EXERCISE %

‘ ( hni)S( ibl Correc 'an“'érS‘n 'h" follow; ing (!H\ SUIOnS

1. Which one enzyme catalyzes the oxidation-reduction reaction?
a. Oxygenases b. Transmethylases
‘ ¢. Lyases d. Peptidases
2. Enzyme catalyzing reamngemcnt of atomic groupings without altering
molecular weight or number of atoms is:
a. ligase b. isomerase
c. oxidoreductase d. hydrolase
.3. Enzymes are polymers of:
| ~a. hexose sugar b. amino acids
e v fattyacxds d. inorganic molecules
& lich one forms the raw material for coenzymes?
- 1S - b. Carbohydrates
G eins d. Metals
Rat vill happen n to reaction if enzyme is added?
B te of reaction decreases b. Rateofreactionincrease
§5 R CL ‘_ﬂwmteofreacuon d. Reactionisreversed
Whatxs induced fithypothesis? PRI N

‘)-,

a. When enzyme change shape due to absence of sﬁhstrate
~ b.  When enzyme do not change shape due to absence of substmte




- a. Enzymes concentration gt fi "}12:1? ‘;oﬂc
- b. Substrate concentration % PCrature

1. Theoptimum pH value forpepsm to work is: .
SSRGS e 5.
- bias : _ d.1.5

lWﬁte short answers to the following questions.
1. Whatisacofactor? Give examples.
2. What are metal activators? Give three examples.

10 thehoneofthefoilowmgfactorsdoeg &ct ascite °fe“2mmw

- Induced Fit Hypothesis/model?
4 How pH ofa cell affects the enzyme activity?
, .W rite detailed answers to the followi ing questions.
Descnbe the characteristics of enzymes.
St 2 Explam the process of enzyme inhibition.
~ enzymesinhibitors,
- 3. Writebriefly the mode of action of an enzyme
| 4_ How do the enzyme and substrate conc

Make a list of somecoml;m 7

3 Differentiate the key difference between the Lock and Key Model and




