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Regulation of Nucleotide Synthesis 

 

O

OHOH

CH2OP

O

O

O H

α-D-Ribose-5-phosphate

R
ib

os
e-

5-
ph

os
ph

at
e

py
ro

ph
os

ph
ok

in
as

e

O

OHOH

CH2OP

O

O

O

O

OH

P

O

O

O P

O

O

O
5-Phosphoribosyl-
α-1-pyrophosphate

(PRPP)

O

OHOH

CH2OP

O

O

O

H

N

N

Inosine
monophosphate

(IMP) HN

N

O

P
R

P
P

 G
lu

ta
m

yl
am

id
ot

ra
n

sf
er

as
e

5-Phospho-
ribosylamine

Inosine m
onophosphate

dehydrogenaseAden
ylo

su
cc

in
at

e

sy
nth

eta
se

AMP GMP

ADP GDP

ATP GTP

C
ar

ba
m

oy
l

ph
os

ph
at

e
sy

n
th

et
as

e 
II

A
sp

ar
ta

te
tr

an
sc

ar
ba

m
oy

la
se

Carbamoyl
phosphate

Carbamoyl
aspartate

CO2 + Glutamine + 2 ATP

Aspartate

PRPP

UTP

CTP

TDP

Pyrimidine
synthesis

Purine
synthesis



Purine Salvage 
 

 
 
 
 
 

 
 
 
 
 

O

OHOH

CH2OP

O

O

O H

O P

O

O

O P

O

O

O

5-Phosphoribosyl-
α-1-pyrophosphate

(PRPP)

O

O

OHOH

CH2O

N

N N

N

NH2

P

O

O

Adenosine
Monophosphate

(AMP)

PPi

Adenine phosphoribosyl
transferase

Hypoxanthine-guanine
phosphoribosyl

transferase (HGPRT)

N

N N
H

N

NH2

Adenine

O

O

OHOH

CH2O

HN

N N

N

O

P

O

O

H2N

Guanosine
Monophosphate

(GMP)

O

O

OHOH

CH2O

HN

N N

N

O

P

O

O

Inosine
Monophosphate

(IMP)

O

OHOH

CH2OP

O

O

O H

O P

O

O

O P

O

O

O

5-Phosphoribosyl-
α-1-pyrophosphate

(PRPP) PPi

O

OHOH

CH2OP

O

O

O H

O P

O

O

O P

O

O

O

5-Phosphoribosyl-
α-1-pyrophosphate

(PRPP) PPi

HN

N N
H

N

O

H2N

HN

N N
H

N

O

Hypoxanthine-guanine
phosphoribosyl

transferase (HGPRT)Guanine Hypoxanthine

!"#$%%
%&'()*'+

!"#$%%",-*'
'*./$"/(%$$0

1./$
#$%%/

23456

23456789

23456789

2:6";"2&(*<+0=)>0$?+'>0*(=$->0?=)&'>@>0$



Purine Breakdown 
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Depiction of gout by James Gillray (political cartoonist and gout sufferer, c1756-
1815)  
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Ribonucleotide Reductase 
 

 

 
 
 
 

 
 
Escherichia coli ribonucleotide reductase R2 (catalytic subunit) dimer (pdb ID 1RIB) 
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Ribonucleotide Reductase Mechanism 
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