
Student question of the dayStudent question of the day……..

Q1: The number of possible 10mer peptides

is enormous (2010 = ~1013)! Do all of these exist,

and if so, how many different functions do they

have?

A: No, they do not all exist. How many do exist?A: No, they do not all exist. How many do exist?

Maybe 10Maybe 105 5 different peptides of this size. Thus theredifferent peptides of this size. Thus there

is a lot of is a lot of ““protein spaceprotein space”” that has not been explored. that has not been explored.
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The cell as a factory

Materials

Manufacturing process Purves 6.3: does a reaction occur spontaneously?

!G -ve, spontaneous, releases energy

!G +ve, requires energy
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Purves 6.8: 

How fast does a reaction initiate? 

Transition state 
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Purves 6.11: catalysts lower activation energy 

required for a reaction

stable

stable

Transition state

unstable
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Enzyme/substrate specificity

Purves 6.10: active site specificity

“lock and key” model
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An enzyme-catalyzed reaction: Hydrolysis of sucrose

substrate products
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The catalytic cycle

of sucraseSee Purves 6.10
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Purves 6.12: how enzymes promote transition state

orientation

charge

strain
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A tale of one enzyme.....



Asp

Phe

methanol
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Dietary Protein

Phenylalanine Tyrosine

phenylalanine hydroxylase

Phenylpyruvic acid CO2, H2O

TOXIC

low levels

Normal individual
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Dietary Protein

Phenylalanine Tyrosine

phenylalanine hydroxylase

Phenylpyruvic acid CO2, H2O

TOXIC

HIGH LEVELS 1/451 amino acids changed
Arg 408 >> Trp
in active site

Phenylketonuric individual

9b

Regulation of enzyme activity

Purves 6.22: pH optima 

Purves 6.23: temperature optimum

Purves Table 6.1: enzyme partners



dihydrofolate

tetrahydrofolate

dihydrofolate reductase

Di/tetrahydrofolate are required for

nucleotide synthesis and DNA modification
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A B

11

Dihyrofolate reductase: 

target of anticancer drug methotrexate (human)

and of antibiotic trimethoprim (bacteria). 

coenzyme

substrate

QuickTime™ and a
 decompressor

are needed to see this picture.

QuickTime™ and a
 decompressor

are needed to see this picture.

DHFR catalytic cycle: NADP(H), DHF, THF

12 Sawaya and 

Kraut, 1997

Purves 6.18a: competitive  inhibition
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GleevecGleevec is a

competitive

inhibitor of

a “leukemia

protein”
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Allosteric regulation of enzyme activity

See also Purves 6.18b, 6.19
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Feedback regulation

Purves 7.19: feedback in a metabolic pathway

16 initial substrate/enzyme

final products



Isoleucine

synthetic

pathway and

feedback

inhibition

See Purves 6.21
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Enzymes and energy

" High energy bond

Purves 6.5a:

adenosine triphosphate ATP
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The ATP cycle (see Purves 6.6)
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