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@)  Anenzymeic a biological CATALYST

‘ A eubstance that gpeeds up a reaction by LOWERING THE
ACTIVATION ENER6Y* (oceurring in living thinge) that may

otherwige take forever to happen.

[FAST] PRODUCT I [SLow)

*gee page 2

ENZYME
(Without enzyme)
(With enzyme)
You can think of an
enzyme acting like a tool, /
helping you get the job

done faster! y

o)
MODELS OF ENZYME ACTION

theorieg

WA

LOCK & KEY MODEL
1890z (Emil Figcher)

0LD theory ~ enzymeg (the
lock) and ubgtrates (the key)
fit together specifically due to

their complementary shapeg.

INDUCED FIT MODEL

DNA codeg for enzymeg (even
their very gpecific 30 structure)

SUBSTRATE ~ SUBSTRATE

The aubstrateg (reactante) bind to the

ACTIVE SITES (very specific shape) a8 they
are complementary to each other, to
form an ENZYME-SUBSTRATE COMPLEX

%7 INIYME

(ugually a protein)

ACTIVE SITES

v

The product quickly gets formed -
gometimes by the uge of
(ATD)
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MECHANISM OF ENZYME ACTION ( INDUCED FIT)

The surface of the substrate contacte the active
giteg of the enzyme ) \
[nteraction between enzyme and the subgtrate
requireg a glight conformational change.
v
A temporary complex (enzyme-gubstrate complex) formg. The
conformational change cauges stress on the bonds in the
qubgtrate (degtabilized) favoring a reaction.

y
Activation energy ig lowered, and the substrate
i altered by the rearrangement of the existing atoms )

The traneformed eubstrate (the product), i¢ released J

from the active gite.

The unchanged enzyme ig then free to combine with other
substrate molecules .

NEW & ACCEPTED theory — enzymes and substrateg undergo .

conformational changes qun binding, leading to a more
complementary fit: like a glove on your hand. '@Me
a
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CATABOLISM VS. ANABOLISM

When a larger molefule (macromolecule) i¢ broken When a small sub-parte (monomers) are combined to
down into emaller sub-parts (monomerg). Forme ATD. form larger molecules (macromolecules). Use ATP.

NOTE !

Another example
of cataboligm
includeg the
break down of
food in our
gtomache

Example: Cellular Regpirati
Xapnple: Sear espration E xample: Photogynthesie

N
CeHpOg + 60, 6C0, + 6H,0 + © = X 600, + 5”20(%?%]06”1206 + 60,

(energy)
C COLLISION THEORY )
(It ig not enough for an enzymes subgtrate to enter an active site)
_ _ o Enzyme nameg end in “ASE” ~ (lipASE)

The reactante of a chemical reaction mugt collide with one another Sugar narnes end in “08E” - (glucost)

with SUFFICIENT ENERGY ( Activation £nirey) fo react. They mugt

aleo collide in the CORRECT ORIENTATION ¢o that chemical bonds Why does LOWER ENERGY
@e affected allowing the chemical reaction to proceed. y mean MORE STABLE?

Think about thig in termg of a person with
alot of energy ~ more unstable.
ACTIVATION ENERGY - The enerqgy necescary to dectabilize the Pergon with low energy i calmer ~ more

exigting bondg in a eubstrate go that a reaction can proceed. predicable, more etable.

EXERGONIC ( EXOTHERMIC) ENDERGONIC ( ENDOTHERMIC)
S Uncatalysed Uncatalysed [ Chenical eneray ]
S Activation energy for stored in bond
3 uncatalysed reaction
N Y £ o }Acﬁvaﬁon weryor[ |

| catalysed reaction |
R[ACTA NT ! (Higherljngggyeg Stable)

3 (Higher energy = Legg Stable)
3 oDUCT )
\_%) (Lower l!j\ggg glkjlge Stable) (LowerREEégE[eA!)\lrJ Stable) .

o N Time
Exothermic reactiong RELEASE ENERGY ag  Endothermic reactiong USE ENERGY ag
they oceur gince the product ie more they oceur ince the product ie lege Teach Me
atable (legg energy) than the reactante  gtable (more energy) than the reactants A
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FACTORS AFFECTING RATE OF REACTION (epeed of reaction)

. WA
| G @ supstrate CONCLNTRAHONUE

@ TCMPLRATURE

-

The higher the temperature, the faster the movement of the moleculeg (higher
kinetic energy) and hence the higher odds of colligion (colligion theory).

Excegsively high temperatures can lead to enzyme DENATURATION™ (alteration of
protein tertiary structure) leading to enzyme malfunction & reduced rate of
reaction.

“Different Enzymeg have different optimal temperature”

Rate of Reaction
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Temnperature

” + 0” _ A
Hydrogen (acidic) and hydroxide iong (bagic) bind with the amino acide on substrate ¢
or active gite. For example, stomach pH ig low (acidic), co stomach enzymes work 5
best at low pH ~ integtines pH ig high (bagic) g0 the intestinal enzymes will work =
begt at higher pH. &
Extremeg in pH can aleo cauge DENATURATION* —
“Different Enzymeg have different optimal pH” e
pH (H4)
@ SUBSTRATE CONCENTRATION | J
4 [ncreaging the subgtrate concentration causes an increage in the
rate of reaction until a point at which all the active gites are -

occupied, 8o increaging the concentration of gubgtrate will not
increage the rate of reaction — cauges a PLATEAU to be formed.

Rate of Reaction

* DENATURATION OF ENZYMES ( PROTEIN) A DENATURED protein
y : temporarily logeg its
function because its 30

atructure hag been
altered by unguitable

[l

® Excessive Temperature / ph "4}/9\“‘%

Substrate Concentration /

& Peptide Bonds

C temperature or pH
MIASURING RATE o
Meaguring reactante Meaguring product .
6002 + 6”20 _a‘er_gy_> 06”1206 + 602 O
We can measure the rate of reaction by either meaguring the reactant (being used) or by meaguring the @Me
productg (being formed) ~ depends on the specific reaction which would be more convenient A







