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22. Nucleotide Metabolism

NH,
" Glutamine  Glutamate  ZOPOH,C
(o] + Hzo + PP|
o-p-o- ﬁvo- —Nomgr A Glycine + ATP
1 = G/utamine:phasphoribesyl
O OM O ° pyrophesphate amidotransferase OH OH ADP + P,
5'-Phosphoribosyl- ° 5'Phosphoribosylaming
1-pyrophosphate Syntotase
CHy~NH
INHIBITORS: i 2
AMP, GMP, IMP | o=C
T ACTIVATOR: CRy- M 10 i
: i ~ N"-Formyl- %o
PRPP o=C, NH Tetrshyerofolaie tetrahydrofolate
Ghitamine I . = \—_ /
R Tphey Fommyitcansferase OM OH
Glutamats 5'-Phosphoribosyl= . . o
i s 5'-Phosphoribosylglycinamide
ATP N-formylglycinamide
Synthetase +H,0
ADP
+Pj
CHy- "*‘-. A
sl M0 Mgz ADR+ P | ' PABA ANALOGS
' Synthetase Hz" ® Suifonamides are structural analogs of
. . i para-aminobenzoic acid that competitively
Ridose §-phosphate Ribose §-phosphale ardmimres——— o ot el axi
5'-Phosphoribosyl- 5-Phosphoribosyl-- (see p. 371). Because purine synthesis
N-formyiglycinamidine 5-aminoimidazole requires tetrahydrofolate as a coenzyme, u
the sulfa drugs slow down this pathway
Co, & in bacteria.
® Humans cannot synthesize folic acid,
= and must rely on external sources of this
coo ATP vitamin. Therefore, sulfa drugs do not
m-m—g “o interfere with human purine synthesis. J
N
o, W'K) (_L—'Q/—— > FOLIC ACID ANALOGS
| Aspartate ® Methotrexate and related compounds
i inhibit the reduction of dihydrofolate
Ribose 5-phasphate Robase S-phosphate to tetrahydrofolate, catalyzed by
5'-Phosphoribosyl 4- 5'-Phosphoribosyl- dihydrofolate reductase (see p. 374).
N-succinocarboxamide- 5-aminoimidazole- .
S-aminoimidazole 4-carboxylate ® These drugs limit the amount of .
tetrahydrofolate available for use in purine
- synthesis and, thus, slow down DNA
",O ooc‘ﬁ’“ replication in mammalian cells. These
¢ compounds are, therefore, useful in
Adenylesuccinate PN treating rapidly growing cancers, but are
fHuse ) LR also toxic to all dividing celis.
’ 5-Phosphoribosyl 4~ 5'-Phasphoribosyi 4- Inosine 5'-monophosphate
carboxamide— carboxamide— ar)
§-aminoimidazole S-formamidoimidazole
Figure 22.7

Synthesis of purine nucleotides, showing the inhibitory effect of some structurz’ analogs
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Fig. 41.18. Phosphorylation of nucleosides.
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