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Nucleotide Metabolism

- Mostly, we think of nucleotides as being part of RNA/DNA, but
now that we’ve studied metabolism, we know they’re all over!
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Making Purines

- Purines have a common 6,5 ring structure
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- These nitrogenous rings (nitrogenous bases) are cobbled together
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- The starting material
is Ribose-5-phosphate
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Purine Biosynthesis Part Deux

- Getting from Inosine Monophospahate to AMP and GMP
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Control of Purine Synthesis
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Pyridine Synthesis

- Pyridine Rings have this characteristic 6 membered ring structure
typified by orotic acid (minus the COOH):
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(a) E. coli pyrimidine (b) Animal pyrimidine

COHt]_‘Ol Of Pyrldlne biosynthesis biosynthesis
HCO3 + Glutamine + ATP HCO3 + Glutamine + ATP

L

’ Ll "
' 3 -
' ' - =2

e FTL w.y

. %

L] -
" 1 -

ECarbamuy] phosphate

Synthesis l e

Activation

Carbamoyl phosphate

S
T o : B !
- Again, mostly end ; ; <
d t . hbt d : Carbamoyl aspartate ECarbamoyl aspartate
proauct mnibite ; i : i
i . Dihydroorotate - : Dihydroorotate
g g
% Orotate % ' Orotate *,"
§ PRPP : PRPP-~"
E OMP : OMP
| Wk
UMP ‘. UMP
UDP ----- UDP
: UTP e TR



Making Deoxyribonucleotides

- Deoxynucleotides are made by Ribonucleotide Reductases which
operate via a weird free radical mechanism
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Ribonucleotide Reductases

- How do we make the E-X*®?

R1 dimer
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- Complete extraction of an electron from Tyrl22 by Fe3*

- Activated by oxygen



Thymidilate Synthase: Methylation is Hard to Do

- The difference between Thymine and Uracil is a Methyl Group
O | O
| NH | NH - The Enzyme that makes thymine
N /&O \ /go is Thyamidilate Synthase

Uracil Thymine
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Thymidilate Synthase Mechanism V:Ik
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More Anticancer Drugs

- In order to keep generating dTMP, cells need to regenerate
N> NI°-Methylenetetrahydrofolate.

- This is normally done by dihydrofolate
reductase (DHFR)

- One anti-cancer strategy is therefore to
inhibit DHFR using dihydrofolate mimic
inhibitors
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Degradation of Purines

- Purines are degraded to Uric Acid
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Biosynthesis
of NAD ot

- Nicotinamide is

derived from dietary
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- We can make nicotinate from
tryptophan, but that is an essential
amino acid

- We stick on PRPP

- Extra step from nicotinate:
Amidation from glutamine

- Add AMP and voila!
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Making Flavin Nucleotides

- Start with Riboflavin (vitamin B2)
from dietary sources. We do not
make it!

- Acticate the terminal ribose ~-OH
group by phosphorylation
(flavokinase)

- Add adenosine monophosphate
(FAD pyrophosphorylase)

- Again, we're getting the oxidized
form of the molecule.
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Making CoA A
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[ inearized Michaelis-Menten Kinetics

- But how do we uncover these mechanisms?
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