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What are enzymes ? 

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

All enzymes are protein in nature  

But all proteins are not enzymes 

Substance upon which the enzymes act are called 
substrates 

Enzyme converts substrates into product(s)  
 

N.B: 
Catalysts : increase the speed of the reaction  
Some of the enzymes are RNA(riboenzymes) 

 
 



Enzymes 
act on  

Substrate 
by 
chemical 
reaction 

Gives 
products 

Enzyme substrate complex 
 it gives two products  

the products leave the 
enzyme  

and the enzyme stay as it is . 



Active site  
 

Specificity 
 

Regulation 
 

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

• All enzymes have one or 
more active sites 

• N.B : area where the 
substrate come and bind 
to the enzyme  

 
 
 

• Enzymes bind to their 
specific substrates in the 
active site to convert them 
to product(s) 

• Enzyme it very specific in 
what kind of work will do 
and what kind of substrate 
will bind to 

• Enzymes are highly 
specific 

• Interact with only one or a 
few of the substrates  

• Catalyze only one type of 
reaction 

 

• Enzymes can be activated 
or inhibited so that the 
rate of product formation 
responds to the need of 
the cell 

• Increase the activity of the 
enzyme or inhibit  

 

Properties of Enzymes 



Structure of trypsin enzyme           An enzyme with its active site 



«Enzyme-substrate binding “MODLSE 
Induced fit binding 

 

Lock and key binding 

The substrate is not exactly 
complementary to active site of the 
enzyme  but it's  Similar to active site of 
the enzyme so the enzyme  will be  
change its shape to fit the substrate 

enzyme / substrate during process called 
at the end of reaction enzyme complex 

will back again into original shape and 
release product  

The substrate is exactly  Complementary 

to active site of the enzyme so the 
enzyme don’t need to change it’s shape 
during reaction .  



Classification of Enzymes 

Classified into six types according to the reaction catalyzed 

Note : we should know the names of the classification   



Enzyme nomenclature (Naming) 

We can names enzymes by follow role of IUBMB 

IUBMB = International Union of Biochemistry and Molecular Biology 

Enzyme number :  

 

 

 

 

  (carboxypeptidase A) common name :  

Note : number 3 refers to hydrolase enzyme   

EC 3.4.17.1    

Class  

Sub class 

sub sub class 

Enzyme number  
Enzyme Commission 

 















Factors That Effect Enzyme Activity 
(effect of enzyme and substrate concentration) 

Low substrate 
concentration: 
 
Reaction rate is 
proportional to [S] 

Further addition 
of substrate: 
 
No effect on 
enzyme velocity 
(point of saturation 
reached) 

[E] Enzyme concentration 

[S] Substrate concentration 
      Point of saturation 

↑ [S]   =   ↑ Reaction velocity 
[S] higher than [E]: 
 
Reaction rate is directly 
proportional to [E] 



Enzyme Kinetics 

 1913: Michaelis and Menton first proposed the model of 
‘Enzyme Kinetics’. 

 Briggs and Haldane modified it later. 

 The equation describes the relationship of: 
                  
                 Initial rate of enzyme reaction    to     [S] 



Initial Rate of Enzyme Reaction 

Pre-Steady State Steady State 

The initial short period of time (hundred 
microseconds, when enzyme mixes with 
high concentration of substrate) during 
which intermediates leading to 
formation of products start to build up. 

‘no products during this phase’ 

Reaction rate and concentration of 
intermediates change slowly with time 

(after initial state) 
Rate of synthesis = Rate of degradation 



Michaelis Menten Equation 

                 Vmax   [S] 

vo =  -------------- 

            Km  +  [S] 
 

substrate concentration 

Michaelis constant 

maximum velocity 

initial velocity 

It measures the initial velocity (vo) of an enzyme reaction 
 

Initial velocity vo of  
a simple Michaelis–Menten  

 
reaction versus the substrate 

concentration[S] 



Km (Michaelis Constant) 

Km is the substrate concentration  

at which the initial rate is one-half 

of the maximum rate (½ Vmax) 
 

It is the [S] required to saturate half 

of all of the active sites of an 

enzyme 

 

The Km value of a substrate depends on its affinity with the enzyme 
 

High Km means  

low affinity with enzyme 

 (more substrate needed to saturate 

the enzyme) 
 

Low Km means  

high affinity with enzyme  

(less substrate needed to saturate 

the enzyme) 
 



Lineweaver-Burk plot 

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

It is plotted to calculate the Km and 
Vmax values and to determine the 
mechanism of action of enzyme 
inhibitors 
 

Best of luck with your midterms <3 …. 


