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 EnzymesEnzymes areare biological catalystsbiological catalysts iin living organisms, .n living organisms, .
 They increase the speed of the reactionsThey increase the speed of the reactions byby decreasingdecreasing

thethe activationactivation energyenergy. . 
 TheyThey dondon’’tt effecteffect rreaction equilibrium constantseaction equilibrium constants andand

thermodinamicsthermodinamics of of thethe reactionreaction..
 All enzymes are protein structures except a small group All enzymes are protein structures except a small group 

of catalytic RNA moleculesof catalytic RNA molecules calledcalled ribozymesribozymes..
 TheyThey exhibitexhibit differentdifferent formsforms of of specifityspecifity ((absoluteabsolute

specifityspecifity, , boundbound specifityspecifity, , stereochemicalstereochemical specifityspecifity, , groupgroup
specifityspecifity).).

 TheyThey can can stillstill havehave activityactivity afterafter isolationisolation fromfrom biologicalbiological
milieumilieu..

 TheirTheir MWsMWs rangerange betweenbetween 1000010000--2000000.2000000.
 TheyThey increaseincrease thethe rate of rate of reactionsreactions moremore thanthan 101099 foldfold..

EnzymesEnzymes, , 



•Activation energy

•Stabilization of the transition state

•Free energy change (ΔG-Free Gibbs Energy change of 
the reaction)

How do enzymes effect the parameters below?



The molecules upon which enzymes may act are called 
substrates. Enzymes bind to their substrates from a special
region called active site.

A cofactor is a non-protein chemical compound or metallic ion 
that is required for an enzyme’s biological activity. Organic
cofactors are usually made from vitamins and called coenzymes. 
In some cases, both coenzymes and cofactors are required for the
activity. A catalytically active enzyme consisting of an apoenzyme
combined with its cofactor is called holoenzyme. The protein part 
of an enzyme without the cofactor is called apoenzyme. Enzymes
that differ in amino acid sequence but catalyze the same reaction
are called isozymes (isoenzymes).

EnzymesEnzymes--BasicBasic ConceptsConcepts



A coenzyme that is tightly or even covalently bound is 
called a prosthetic group. Flavins, Heme group in cytochrome c 
and biotin are examples of a prosthetic group.

EnzymesEnzymes--BasicBasic ConceptsConcepts



• Lock and key model →→ The fit between the substrate 
and active site of the enzyme is very specific like that of 
a lock and key.

•Induced fit model →→ The active site of the enzyme
may change in order to fit the substrate molecule.

••EnzymeEnzyme--SubstrateSubstrate BindingBinding ModelsModels



SPECIFITY OF ENZYMES

•Enzymes are highly specific biocatalysts that 
can only interact with one or several 
substrates and catalyze only one type of 
reaction. 

•Some enzymes exhibit stereospecificity.



ClassificationClassification of of EnzymesEnzymes
An enzyme has two names. The first one is the 
recommended name for daily use. The second is the 
more systematic full name that is used when the 
enzyme is to be identified in case of uncertainty. 

1. Recommended name: Generally, the names of the 
most commonly used enzymes are obtained by adding 
a suffix (such as urease, glucosidase) to the end of the 
substrate used in that reaction. However, there are 
also enzyme names (pepsin, trypsin, etc.) that do not 
give an idea about the reaction they catalyze. 

2. Systematic name: According to this nomenclature, 
enzymes are divided into 6 classes.



 International Union of Biochemistry and
Molecular Biology (IUBMB) suggested a 
classification for enzymes which classify
enzymes in 6 main groups.

ClassificationClassification of of EnzymesEnzymes



11-- OxidoreductasesOxidoreductases::
TheyThey catalyze the transfercatalyze the transfer of hydrogen or oxygen of hydrogen or oxygen 
atomsatoms

ClassificationClassification of of EnzymesEnzymes

DehydrogenasesDehydrogenases

OxidasesOxidases

ReductasesReductases

PeroxidasesPeroxidases

CatalaseCatalase

OxygenasesOxygenases

HydroxylasesHydroxylases



22-- TransferasesTransferases
TheyThey catalysecatalyse thethe transfer of transfer of groupsgroups

havinghaving CC--, N, N-- oror PP-- groupsgroups..

TransaldolaseTransaldolase andand transketolasetransketolase

AcylAcyl, , methylmethyl, , glucosylglucosyl ve ve phosphorylphosphoryl
transferasestransferases

KinasesKinases

PhosphomutasesPhosphomutases

ClassificationClassification of of EnzymesEnzymes



33-- HydrolasesHydrolases
TheyThey catalysecatalyse thethe hydrolytichydrolytic cleavagecleavage of of 

bondsbonds. . 
 EsterasesEsterases
 GlucosidasesGlucosidases
 PeptidasesPeptidases
 PhosphatasesPhosphatases
 TyolasesTyolases
 PhospholipasesPhospholipases
 AmidasesAmidases
 DeaminasesDeaminases
 RibonucleasesRibonucleases

ClassificationClassification of of EnzymesEnzymes



44-- LyasesLyases
TheyThey catalysecatalyse thethe cleavagecleavage of Cof C--C, CC, C--S ve S ve 

CC--N N bondsbonds..

DecarboxylasesDecarboxylases

AldolasesAldolases

HydratasesHydratases

DehydratasesDehydratases

SynthasesSynthases

LyasesLyases

ClassificationClassification of of EnzymesEnzymes



55-- IsomerasesIsomerases
TheyThey catalysecatalyse thethe rasemizationrasemization reactionsreactions of of opticaloptical oror

geometricalgeometrical isomersisomers..

RasemasesRasemases

EpimerasesEpimerases

 İİzomeraseszomerases

MutasesMutases

ClassificationClassification of of EnzymesEnzymes



66-- LygasesLygases

TTheyhey catalysecatalyse formationformation of of bondsbonds betweenbetween C C andand O, S, O, S, 
N N coupledcoupled toto ATP ATP andand GTP GTP hydrolysishydrolysis..

SynthethasesSynthethases

CarboxylasesCarboxylases

ClassificationClassification of of EnzymesEnzymes


