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SIMPLE INFORMATION ABOUT ENZYME

(IT IS KIND OF PROTEIN, IT IS CATALYST
AND VERY IMPORTANT IN METABOLISM)

O

In any reaction,
Reactants(higher energy)
products(lower energy)

ol je=oll
Catalysts=
lower the

energy need
in any
reaction




Enzymes are that speed up the rate of
a reaction without being changed in the reaction

But all proteins are not enzymes

Enzyme converts substrates into




* When enzyme fits or combines with the substrate
we call it enzyme substrate complex.




D ) | er J el LR 7 el
» Properties or tnzyrnes
o (it composed 0;: aa residues ) -y

o The region of enzyme that binds with the substrate and
where catalysis occurs

o All enzymes have one or more active sites

o
" Active
o Enzymes bind to their specific substrates(one type of site
substrates or 2) in the active site to convert them to COManS
product(s) (one enzyme catalysts one specific one type of acid
reaction .
o -—

o Enzymes can be activated or inhibited(reduce or complete
inhibition) so that the rate of product formation responds to
the need of the cell

TS TEnzyme incomplete inhibition (the activity of the enzyme is decreased)*
Seerence l Enzyme complete inhibition= when you stop the active site of the
enzyme (the activity of the enzyme is completely stopped)




 Structure of trypsin enzyme

That is the active
site( aa residues
make 3-
dimentional )
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* An enzyme with its active site




> BEnzyrne specificity
O

Enzymes are highly specific

Catalyze only one type of reaction




> Bnzyrme-substrate binding
O

(when enzyme and substrate bind together )

Two models have been proposed
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Wearing
gloves fits

> Induced fit pinding

the hand
shape

(after formation and releasing the
products , the enzyme come back to it 1s
original shape).

Enzy shape Products
TSeeew STLOINE AN

: -,

)

Subsirale entering Enzyme/subsirate Enzyme/products Products leaving
active site of enzyme complax active site of enz




» LlassITication o fnzyrmes (according to the type of reaction
catalyzed )
You ShOUld Enzymes
memorize it in suffix=ase

sequernce

Classification

Type of Reaction Catalyzed

1. Oxidoreductases
2. Transferases -

3. Hydrolases

4. Lyases

5. Isomerases

6. Ligases

Oxidation-reduction reactiolls
Transfer of functional groups
Hydrolysis reactions

Group elimination to
form double bonds

Isomerization

Bond formation coupfed
with ATP hydrolysis
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HNZYIne nornenclature (Narming)

o
“““““ o

3 1 the
common name)

(know it comes from
IUBMB)

Class Enzyme number
3 is the class (hydrolases) *



- Holoenzymes
O

Some enzymes require non-protein groups to
become active

Apoenzycne (lzetiye) + nonprotetn gart =




> Cofactors, Coenzymes
O

» Cofactors or Coenzymes are The non protein part

If the non-protein part is a metal ion such as Cu?*, Fe3+,
Zn2+* etc., it is called

Prosthetic groups

Cosubstrates




Coenzymes that are permanently associated with an
enzyme known as e.g. FAD

Apoengyine (Tozietiye) -+ Cottletor/coensyins =




> K1DOZ Y ITTIES(RNA (ribo nuclic acid) ),
Isoenzymes and zymogens

e Ribozymes

ex:catalyzing the cleavage and the synthesis of phosphodiester bonds

e [soenzymes are enzymes that catalyze the same
chemical reaction (same function)but they have
slightly different structures

» Zymogens(we keep them ,when needed they
become active)

Inactive — precursor —active enzyme
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The precursors (it is a step or form in synthesis
enzyme which come before enzyme formation )

e.g pepsiongen(the precursors) change into pepsin
(enzyme) when the body need it in digestion .
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- How do enzyrr

(in
another word, it is needed by reactants to arise the
transition state)

( but if it is not
available the reactants would not reach the
products)



Enzyme’s
Action

N,

How the active
site chemically
facilitates
catalysis

Catalysis in
terms of energy
changes




(because the enzyme
itself react with the substrate )

(free

energy is the difference in energy between substrate
and products )




r l‘l _f"f" ; 1 _f"
e rfrect Or «
cliz

« Xrepresents the
transition state
which is instable

state
The change in

energy after using
enzyme it is only
happen in
activation energy

Lowering
energy
more
reactants
converted
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1gh free
energy =
uncatalyzed
chemical
reactions
are slow and

SO more
products
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catalyst on the transition state
grarm of 2 reaction
A xt
MG,
Uncatalyzed (the reduction
\ in AG:F by the
catalyst)
G N

Catalyzed

Reaction coordinate
K69C[I0U COOLqIUSL6




Velocity is the rate of a reaction catalyzed by an
enzyme




ffect enzyrne activity

(the temperature give

the reaction energy )

(it is the
temp when the enzyme maximally active)



(the ph that surround the enzyme)

(that is the range )

(because it is in
the stomach and the stomach is acidic)



> Hffect of pH on the initial rate of the reaction
catalyzed by most enzymes (the bell-shaped curve)
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(enzyme concentration)
(substrate concentration)

(because the enzymes are saturated already with
substrate )

total percentage of bounding is small
(but in normal body enzyme is more than substrate)



fnzyrne kinetics *In specific time ( when the enzyme velocity is
proportional with the substrate concentration before saturation)

O

The model of enzyme kinetics was first
proposed by Michaelis and Menten in

1913 and later modified by Briggs and
Haldane




* When it is pass the transition state , it is not

O

reversible anymore




> Initial rate of enzyrne reaction

O

When an enzyme is mixed with high
concentration of substrate, there is an
initial short period of time (a few hundred
microseconds) during which intermediates
leading to the formation of product
gradually build up




> Michaelis Menten Fquation

O

It measures the
initial velocity
(v,) of an enzyme

reaction

[S] = substrate concentration
V... = maximum velocity
K., = Michaelis constant




’




- K (Michgis Congtant)




> Lineweaver-Burk plot

O

Also called the double-reciprocal plot,
obtained by taking
reciprocals of the Michaelis Menten equation




« Initial velocity v, of a simple Michaelis—Menten reaction
versus the subs@ce concentration|[S]







e The in value of a substrate depends on itg

means low affinity with enzyme
(more substrate needed to saturate the
enzyme)

means high affinity with enzyme
(less substrate needed to saturate the
enzyme)




* (Questions :-




