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| Synthetase d | » Sulfonamides are structural analogs of
- ; " para-aminobenzolc acid (PABA) that
Fubose 5" phosphale Ribose Stphosphiale competitively inhibit bacterial synthesis
N-Formylglycinamidine 5-Aminoimidazole of folic acid. Because purine synthesis
ribotide (FGAM) ribotide (AIR) requires tetrahydrofolate as a coenzyme,
the sulfa drugs slow down this pathway
CO, in bacteria.
Carboxylase
e Humans cannot synthesize folic acid
coo" o and must rely on external sources of this
i i ADP + P ATP vitamin. Therefore, sulfa drugs do not
H(ID -NH-C N kl - 00C N interfere with human purine synthesis.
CH, { \> < |
éOO' HN i Synthetase "\ N 5 FOLIC ACID ANALOGS »
e Aspartate = | * Methotrexate and related compounds ;
N . " inhibit the reduction of dihydrofolate &
RitoseiE phoephate I?ID?SE? S-phospicte to tetrahydrofolate, catalyzed by -+
Carboxyaminoimidazole dihydrofolate reductase (see p. 374). <

ribotide (CAIR)

* These drugs limit the amount of
tetrahydrofolate available for use in purine
synthesis and, thus, slow down DNA

5-Aminoimidazole-
4-carboximide ribotide
(AICAR)

"0oocC. .H ; ; :
9 replication in mammalian cells. These
_ C. compounds are, therefore, useful in
;::.:gy!osuccmare H " Ccoo" treating rapidly growing cancers, but are
toxic to all dividing cells.
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Fig. 41.18. Phosphorylation of nucleosides.
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Fig: re 22.8

Conversion of IMP to AMP and GMP showing feedback inhibition.
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LESCH-NYHAN SYNDRONE

v This is an X-linked, recessive,
inherited disorder associatec
with a virtually complete
deficiency of hypoxanthine-
guanine phosphoribosyi-
transferase and, therefore,
the Inability to salvage
hypoxanthine or guanine.

@ The enzyme deficiency results
in increased levels of PRPP
and decreased IMP and GMP,
causing increased de novo
purine synthesis.

? This results in the excessive
production of uric acid, plus

«s characteristic neurologic

features, including self-
mutilation and involuntary
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ACTIVITY SITES

ATP activates the enzyme. X
bits the enzyme.
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B1

subunit

' SUBSTRATE
SPECIFICITY SITES

" | ATP, dATP, dTTP, or
- | dGTP regulate the reduction f§
of specific ribonucleotides. [

Bt

subunit

(B2 B2
subunit | subunit
Ribonucleoside T Deoxy-
diphosphate ribonucleoside
(NDP) diphosphate
| (dNDP)
Figure 22.13

Regulation of ribonucleotide

reductase.




