Assist. Prof. Dr. Shakir .F. Tuleab

W

College C



Biosynthesis of amino ac:|ds

Glucose 6- phosphate —> Ribose 5-phosphate — | Histidine

Serine <—3-Phosphoglycerate l
b Erythrose 4-phosphate

o )
~ 2 mHaln \
k ylalc =
~ 3 2 ‘:(: -
7 ; <3 :
Yia ) |
3 LU U Al
P

Phosphoenolpyruvate

b, 4

Pyruvate ——>

‘.; 0}:;’ .;: b— /

/>0xaloacetatei
0 Citric l
acid

cycle l

a-Ketoglutarate—> (Glutamate

)




Plants and bacteria synthesize all 20 common
amino acids. Mammals can synthesize about
half; the others are required in the diet
Ids Leu. Trp. Phe.
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Amino acid biosynthesis Essential
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Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company
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Lehninger Principles of Biochemistry, Fifth Edition
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Plants and microbes synthesize all 20
amino acids

The amino group is derived from
glutamate via fransamination of the
corresponding a-keto acid

Mammals can sythesize only 10 of the
20 amino acids



PEP and Erythrose-4-P Family

Phenylalanine Tyrosine Tryptophan
> is derived from PRPP




Arginine biosynthesis involves steps that
are part of the urea cycle and depends on

the formation of ornithine. Ornithine has
nree metabolic roles:

>

>
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»Lysine biosynthesis in fungi stems from '-Kg; in other
organisms it comes from aspartate.

» Starting from a-Kg, the carbon chain is lengthened by one
Carbon in a series of steps reminiscent of the TCA cycle:
Acetyl CoA is condensed with a-Kg to form homociirate;
homoisocitrate is formed.

> oxidative decarboxylation removed one carbon leavin /
the intermediate a-ketoadipate; 5 additional steps ther

form lysine /

/
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Threonine, methionine and lysine biosynthesis in
bacteria arises from the common precursor aspartate
via the infermediate B -aspartyl semialdehyde
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PEP and Erythrose-4-P Family:

The aromatic amino acids are synthesized in a

shared pathway that has chorismate as the key
1fermediate. Chorismate i Is common to the

1ds with benzene rings including

» Chorismate is synthesized via the shikimate
pathway; and the precursors to shikimate aré PEP
and erythrose-4-P
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Synthesis of Valine, Leucine, and Isoleucine
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S5-Phosphoribosyl-a-pyrophosphate (PRPP)
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