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Intro to Enzymes

* What is an enzyme?

* Properties

+ Classes (Nomenclature)
+ Coenzymes
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¢ Organisms mustbe able to catalyze reactions
efficiently and selectively

What are Enzymes?

+ Proteins (sometimes RNA)
« Catalyze metabolic rxns
+ For example:  oxidized form of carbon to more reduced form

+ 6CO, + 6H,0 ---> ICGHQOG +60,(g). <- photosynthesisin plants
glucose

e Catalyticactivity depends on native

conformation of protein.

Catalyticactivityislostif proteinis

denatured ordegraded.

e Primary, secondary, tertiary, and
quaternary are important for activity.

+ Living systems use enzymes to accelerate
and control the rates of vitally important rxns .

More examples

Catalase
Catalase o Peroxiomes of aerobiccells

o Protectscellsfrom H20>
2H202 -> 2H2O + 02 o Catalaseisatetramer (4 polypeptides)

o 1catalase can break 40milliontimesin 1second

Carbonic anhydrase Carbonicanhydrase

o Monomer; metallenzyme (Zinc2*)

002 + HZO <> H+ + HCOS_ o Imlrl)ortantinstomach,pancrease,kidney,redblood
cells

(H2CO03) o Converts COzgas to carbonicacid which can travel
through blood
o 1carbonicanhydrase can process 1million reactions
persecond

Properties of Enzymes

1. Higher rxn rates

2. Milder rxn conditions

e physiological pHand temperature

3. Greater rxn specificity
* Recognize specificreactants and make specific products
* Highdegree of stereospecificity

4. Capacity for regulation

¢ Regulate enzymeamountand reactivity
¢ Regulate by phosphorolation, glycosylation
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Free energy diagram
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Thermodynamics of the system remains the same

09.C,H,.0O, + 0,
rog with or without catalyst. Same energy starting point
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Figure 13-1 An enzyme-substrate complex
Needto know these: e Enzymesare classified based on the reaction they catalyze.

e Enzymescatalyze reactionsin either direction dependingon
Classes Of Enzymes \i/hi\«/:histhetrmyodynan:icallyfav;red ' P ’
Oxidorequptases--- ovickodhion-reduction veactions
ex. Caxalase
Transferases-- +rmunsfers functionsd grops.
Hydrolases--hynlysis vesctions

ex: prokease le bond to & double. bonol

Lyases o to Change & sing ,
y mupbe:‘l;"‘;‘g\ :}soihnjlﬂ bbv\a(;\sh form 2 products, one of which hes o mew dovkle bond,

ISOMErASES—- froryr izt in
Ligases--bond formuhy. Covples 4 ATP hydralyy sis

R o

4 levels of classification (by Enzyme Commision E.C.)
Catalase E.C.1.11.1.6

*just need to know that this naming exist.
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Correction from 10/23 Notes:

PPl ? AAX
~CAAX-COOH ——N o ~CAAX-cOOH -t .

Faresylransferase
AR I aaanen
|
~C-cooH "'C'CDOCH_.
Methyltransferase
Sucrose
HOCH,
H o HHOCH, , H

K H | k {

OH H/L g /\H HO
HO \__/CH’OM
H HO HO H
INVERTASE | H,0 e Invertaseisahydrolase.
h\oo{“ lse o More technical name is beta-fructosidase
* "inverted"sugarreferstobroken down sucrose of glucose and fructose because when
HOCH, broken down itbecomes a syrupy mixture (bees do this naturally to make honey)
H 4 0_H HOCH, o H * Glycosidase
K H " N | | e Usedinindustry
OH I\H HO,/! .
HO '\ OH o CH,0H Yeast
\_/ ¢ ¢ Humans have sucrase in the small intestine
H HO HO H * Todetectsucrose, use invertase to break downthen Tollen's Reagent or Benedicts solution
todetectglucose.
e glucose [} fructose

Invertase

Use invertase to make gooey centersin candy, chocolate, etc.
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Glucose isomerase

Alpha-D-glucose 6-phosphate  Beta-D-fructose 6-phosphate

Enzymes sometimes work by themselves, othertimes need "sidekick" called a cofactor
Cofactorcan be

(o)

O O O O

Inorganicion (Fe?*, Mg2*, Mn?*, Zn%*)
Coenzyme - organicororganometallicmolecule
When cofactoris tightly or covalently bonded to proteinitis considered a prostheticgroup
Carbonicanhydrase usesZn?*
Holoenzyme
= Protein partisapoenzyme orapoprotein

Lipid Bilayers

(o)

Fluid Mosiac Model... plasmamembrane is fluid, not static
= Lateral diffusion
= Transverse diffusion (flip-flop)
o Rare
o Diveintohydrophobicregionto goto otherside
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