Metabolism

 Metabolism is “the chemical reactions of life; all the
various processes by which you obtain energy, grow,
heal, think, feel, and dispose of wastes”.

* Metabolic reactions are controlled by enzymes.
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* Anabolism is the synthesis TR susae

Enzyme

of complex molecules from
simpler ones.

)~ Active sites
. o Substrate
® Requwes energy {O be molecules enter the \
enzyme’s active site(s).
added > ENDERGONIC
¢ ExampleS IﬂClUde 9 Substrate subjected to

stress which aids the

* Protein synthesis: proteins are  formation of bonds.

assembled from amino acids.

o . . o Substrate molecules Q
PhOtosynth eSIS . g I ucose IS form a Sing|e product Product

which is released A
made from water and carbon
dioxide with the input of light

enerqy.



Products

Amount of

energy
INPUT

Reactants

Potential energy of molecules »

Progress of the reaction ——

(b) Endergonic reaction
(energy required; AG>0).



* Catabolism Is the break down of
complex molecules into simpler
ones

* This process releases energy
- EXERGONIC

* Examples include:

* Digestion of food: carbohydrates,
proteins, and fats are broken down
Into their constituent parts for
absorption.

* Cellular respiration: glucose
molecules are broken down to
release energy (as ATP).

0 Substrate is broken in

Substrate Q

Enzyme

Substrate enters
the active site(s).

*
*
*
*
.
“
.

Active sites

O Substrate Is subjected to

stress facilitating the
breaking of bonds.

0 3 Product A

two and the products
are released.

>

A Product B




Amount of
energy
OUTPUT

Progress of the reaction —=

(a) Exergonic reaction
(energy released; AG<0).

Potential energy of molecules »

Copynght @ Pearson Education, Inc,, publishing as Benjamin Cummings.



Enzymes are Proteins
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DNA

Amino
acid

Transcription

>

Translation
MRNA

Protein

Structural?

Regulatory?

Contractile?

Immunological?

Transport?

Enzyme?



Metabolic Pathways

* A series of ‘steps’ from a starter molecule or
precursor toward a final end product.

* Each step Is catalyzed by a different enzyme.

Gene A Gene B
all Nibe il iInil l]b-l-
Protein synthesis Protein synthesis
produces enzyme A: : produces enzyme B
a En Zym e A l{ﬁ. . w:l“! En ZVym e B f#ffr;—_n _-
> ) A\ > x“:; RN
Precursor Intermediate End product

chemical chemical



Metabolism of Phenylalanine

* The metabolism of Protein in diet
phenylalanine is an |
example Of a es:ehnetir;xllfrﬁggnjcid
metabolic pathway. |

Thyroxine (| Tyrosine > Melanin

* Failure of the enzymes

controlling the |
metabolic pathway Hydroxyphenylpyruvie
leads to a range of 1
metabolic disorders. Homogenisic

1

Maleylacetoacetic
acid

!

Carbon dioxide
and water




Protein in Diet
l Phenylketonurie

Phenylalanine This in turn causes
A
essential amino acid :

Faulty

Phenylalanine enzyme Phenylpyruvic
hydroxylase ........ reSUItS in....) aC|d
uildup of

Tyrosine

Mental retardation, 'mousy’
body odor, light skin
color, eczema, excessive
muscular tension and
activity.




Protein in Diet

l

Phenylalanine
essential amino acid

a series of

Thyroxine | < = Tyrosine
enzymes:

Faulty enzymes !
cause

.-~ Dwarfism, mental retardation, low
Cretinism .
levels of thyroid hormones,

retarded sexual development,
vellowish skin color.




Protein in Diet Complete lack of
| the pigment
Prenisinine | melanin in body
tissues, Iincluding
the skin and hair

Tyrosinase
> Melanin

Tyrosine :

: Faulty enzyme
' causes

-




Protein in Diet

1

Phenylalanine
essential amino acid

Tyrosine

Trans-
aminase

Hydroxyphenylpyruvic
acid




A4

Hydroxyphenylpyruvic
acid

Hydroxyphenylpyruvic
acid oxidase

Homogentisic acid

Death from liver failure
or, If surviving, chronic
liver and kidney
disease.




A4

Hydroxyphenylpyruvic
acid

¥

Homogentisic acid

Homogentisic

Maleylacetoacetic
acid

\4

Faulty enzyme causes
.................... > )
acid oxidase Alkaptonuria
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Carbon dioxide
and water

Dark urine,
pigmentation of
cartilage and other
connective tissues,
and, In later years,
arthritis.







