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activation energy, the energy input required to initiate the

reaction.
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enzyme + substrate > enzyme-substrate complex
E +S > ES

enzyme-substrate complex —— enzyme + product
ES - E+P

a4 R

Products

4 »» » A

Substrate

Enzyme Enzyme-Substrate (ES) Enzyme
Complex




Enzyme activity

How fast an enzyme is working



Enzyme activity (A E4H)

How fast an enzyme is working

Rate of Reaction (BtS£%)
= Amount of substrate changed in a given period of time.

= Amount of product formed
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@ AHSHEHRIS A (oxidoreductase)
@ H0|&2A (transferase)

® Jt=2 &2 (hydrolase)
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@ Trivial name ——— ~ ase (Jl=2dis2)
@ Systematic name ——— 4 digits

0l) Glucose + ATP ————> Glucose—-6-p + ADP

(trivial name) Hexokinase
(systematic name) ATP:glucose phosphotransferase (2.7.1.1.)
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Lock and key model :

Induced fit model :
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Induced-fit model
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@ Approximation (& 2)
@ Orientation (g+&FZtJ])
® Strain and distortion (Kl 124 <2|J])
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« Chymotrypsin

 Aspartate transcarbamoylase
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g4 =& (Kinetics)
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@ Steady state (B FAEH)
rate of formation = rate of breakdown
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® Michaelis—Menten = £ Al
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® Turnover number (X&) @ 4
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SA 252 (Kinetics)

Lineweaver—Burk Plot (L-B Plot)
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Enzyme activity
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Four Variables



Enzyme activity 0l &= 0|Xl= K9l
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/ Temperature
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Four Variables — P

T Enzyme Concentration
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Substrate Concentration



Temperature
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Temperature
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5. 40°C Temperature

Increase in Activity

\ — 40°C - denatures
A

Rate of Reaction

/o 10 20 30 40 50 60

<5°C - inactive



Effect of heat on enzyme activty

If you heat the protein above its optimal temperature
bonds break
meaning the protein loses it secondary and tertiary structure

His105 5



Effect of heat on enzyme activty

Denaturing the protein



Effect of heat on enzyme activty

Denaturing the protein

ACTIVE SITE CHANGES SHAPE
SO SUBSTRATE NO LONGER FITS

Even if temperature lowered — €nzyme can't regain its correct shape




Ph scale

H* lon Examples of
Concentration Solutions

pH Value
— 0 — Hydrochloric acid

107" — I — 1 — s
102 — —— 2 — Stomach aci
Lemon j |u|ce

108 — —— 3 — Vinegar, cola, beer

104 —  — 4 — Tomatoes
105 — — 5 — Black coffee
Normal rainwater
106 — — 6 — Urine
Saliva Watef
107 — — 7 — Pure water —‘
Blood
108 — — 8 — Seawater
[ /
10 —  — 9 — Baking soda e/
10-10 — ' — 10 — Great Salt Lake
Milk of magnesia
10-11 — — 11 — Household ammonia
10712 — — 12 — Household bleach
1013 — — 13 — Oven cleaner

10-14 — — 14 — Sodium hydroxide
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Narrow pH optima
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Rate of Reaction

DH

/7

Narrow pH optima

WHY?




Rate of Reaction

7

pH
Narrow pH optima

Disrupt lonic bonds - Structure

Effect charged residues at active
site




Enzyme Concentration

Rate of Reaction




Enzyme Concentration

Rate of Reaction

Enzyme Concentration



Substrate Concentration

Rate of Reaction




Substrate Concentration

Rate of Reaction

Substrate Concentration



Substrate Concentration

A Active sites full- maximum turnover

/

Rate of Reaction

Substrate Concentration
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« Washing powders
- lipase: greasy stains
- protease: eggs, blood

 Food industry 4| di|
- Fruit juices: using pectinase = 2\
- Al§ll: using amylase :
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Noncompetitive
inhibitor
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Fig. 6-11, p.146
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@ Approximation (&2)
@ Orientation (2+&F&D])
® Strain and distortion
— General acid—base catalysis
— Covalent catalysis

— Metal ion catalysis
(1/3 0| AtQ] §ADI 2% 0|28 TR 30
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