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The pyrdb Gene Coding for the Large Subunit of
Carbamoylphosphate Synthetase from Bacillus
stearothermophilus: Molecular Cloning and Functional

Characterization

( carbamoylphosphate synthetase / pyrimidine biosynthesis pathway / pyr operon / pyrAb )

H. VLASKOVA, L. KRASNY, V. FUCIK, J. JONAK
&
Department of Protein Biosynthesis, [nstitute of Molecular Genetics, Academy of Sciences of the Czech
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CONVERSION OF IMP TQ AMP AND GMP
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Table 36-1. Inherited disorders of purine metabolism and their associaled onzyme. abnormalities.

Clinical Disorder

Deleclive Enzyme

Nature of
the Defect

Characteristics of
Clinlcal Disorder

Inheritance Paltern

Purine overproduclion and overex-

X-linked recessive

Gout PRAPP synthalase Superactive (in-
creased Voa,) cretion )
Gout FRPP synihelase Resislance 1o fead- | Purine overproduction and overex- | X-linked recessive
back inhibition cretion
Goul FRFP synihetase Low K, for ribose | Puring overproduction and overex- Probably X-linked
6-phosphale cretion recessive
Gout HGPRTase* Partial deliciency Furine overproduclion and overex- | X-linked recessive
cretion
Lesch-Nyhan syn- HGFFlTase#‘ Complele deficiency | Furine Fur wverproduction and overex- | X-linked recessive i
__a> drome —— “Cretion; cerebral palsy and self-mu- v o X !
(serici cestR) | M PREP  |iiaton. —> M aunddt ~ bt NEPRALELSKE CHOVANI
immune deficiency | Adenusine deaminase | Severe deficiency Combined (T cell and B cell) immu- | Autosomal recessive
— nodefigiency, deoxyadenosinuria

lmmune deficiency

Putine nuclenside
phosphorylase

Severe deficiency

T cell deficiency, inasinuria, deoxy-
incsingria, guanasinutia, deoxy-
guanasinuria, hypouricemia

Autosomal recessive

Renal lihiasis

Adenina phosphonbo-
syllranslerase

Complete deliciency

Z,B-Dihﬂrnxyadcn-ino renal lithiasis

Autosomal recessive

Kanthinuria

Xanthine oxidase

Complete deliciency

Xanlhing tenal lithiasis, hypouri-
cemia

Autosomal recessive |

AHGPRTase = hypoxanthine-guanine phosphoribosyltransferase.
——
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Table 36-3. Inherited disorders of pyrimidine metabolism and their associated enzyme abnormalities.

Clinlcal Disorder

Defective Enzyme

Characteristics of
Clinleal Disorder

Inheritance Pattern

p-Aminaisobutyric
aciduriz

Transaminase

No symploms; fraquent in Orientals.

Autosomal recessive

Orolic aciduria, iype |

Orotate phosphoribosyl-

translerase and orotidy-
late decarboxylase

Qrotic acid erystalluria, failure to
thrive, and megalablaslic anemia. Im-
mune deliciency. Remission wilh oral
wridine.

Autosomal recessive

Orotic aciduria, type Il

Orotidylate decarboxy-
lase

Orolidinuria and orotic aciduria, mega-
loblastic anemia. Remigsion with oral
uridine.

Aulosomal recessive

Ornitihine transcarba-
moylase deficiency

Ormithine transcarba-
moylase

Protein intolerance, hepalic encepha-
lopathy, and mild erolic acicuria.

X-linked recessive,
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FIG. 949-1  Acute gouty arthritls of the lirst metatarsophalangeal

Jjoint (podagra). Intense swelling and discoloration (redness) spreading
m:l_l heyond the conlines of the joint (periarticular inllammation} are
typical of acute gout.
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FIG. 99-2 Chronic tophaceous gout. In this sagitial section ofa

surgical specimen, complete destruction of the first metalarsopha-

langeal joint is evident, Light microscopy with polarization confirmed

replacement of articular and adjacent bony structures as well as the

subcutancous layers by fibrous lissue contuining relatively few chronic

inllammatory cells but masses of monesodium urate erystals. ‘The :
1 and | hal I joints remain intact, (Courtesy

of M. A. Siwion, University of Chicego.)
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FIG. 4.3-1 q Unllll' excrelion at varying concentrations of plasma
urate, Ulllil'\ilr]' urate is expressed in mg/(min @ 100 ml of glomerular
l!_llrnle]. The slopes of the normal (O—0)) and gout (8—@) repgres-
sions are not significantly different from each other, The average
gouly individual must have a serum wrate 1.7 mg/dl higher than
uur!uul_in order to equal the normal rate of urate excretion. (From
P. A, Simkin."* Used by permission.)
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