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Identification of a gene encoding GMP synthetase from a Neurospora crasse ¢cDNA library by bacterial
complementaton

Jefirey A. Smiley' and David K. Asch?. Departments of Chemistry! and Biological Sciences?, Youngstown Siate University, .
Youngstown, OH 44555

We report the isolatton and identification of a gene encoding GMP syathetase from a Newrospora crassa cDNA
library. Phage infection of the purine-requiring Escherichia coli strain S@3834 using the NO; induced cDNA phage library
from the Fungal Genetics Stock Center resulted in colonies able 1o grow on minimal media with no added purine source. A
ptasmid, termed pGMPS1, was isolated from one of these colonies and shown to reproducibly support growth of strain S@3834
in the absence of purines in the media. [dentification of this gene as one encoding GMP synthetase is confirmed by DNA
sequencing and comparison to the known guad gene from yeast.

Nucleotide biosynthetic enzymes are common targets for anti-nucleic acid drug therapy, and deficiencies of the
corresponding genes in humans are implicated in a number of inherited metabolic disorders. GMP synthetase (EC 6.3.5.2) has
implications in anticancer and immunosuppressive therapies; addiGonally, this enzyme is used industrially 1o the semi-
enzymatic synthesis of GMP (Fujio et al. 1997, Bioscience, Biotechnology, and Biochemistry 61: 840-845). The enzyme 15 a
member of the amidotransferase family, which utilizes glutamine bydrolysis as a source of ammonia for a subsequent
enzymatic step, and catalyzes the replacement of O2 in XMP with an amino group to yield GMP.

To extend the collection of GMP synthetase genes from different organisms, we attempted isolation of the gene from
Neurospora crassa using bacterial complemeantation. The auxotrophic Escherichia coli strain, S@3834 (Chang ef /. 1591,
Biochemistry 30: 2273-2280), lacks both genes for GMP synthetase (guad) and adenoswne deaminase (add)}, and requires a
purine source that can be metabolized 10 GMP for growth. In guad' add” strains, the purine source can be 2,6-diaminopurine,
since this compound can be enzymatically nbosylated and subsequently deaminated by adenosine deanunase to guanosine, but
in 893834, 2,6-diaminopurine is incapable of providing the purine requiremeat. Thus, colonies in the complementation screen
that arise on media coataining 2,6-diaminopurine could contain either the guad or add geres, but those that arise on purine-free
media couid only contain guad.

From colonies arising in a complementation screen of about 10° phage [NO;" induced cDNA phage library, Fungal
Genetics Stock Center; Fungal Genetics Newslener, 45 (Supplement), 8), one colony yielded plasmid DNA from an alkaline
lysis preparation that, when reinserted into the host strain, provided the ability to grow on purine-free media. This plasmid was
presurned to contain the GMP synthetase gene and was designated pGMPS1. Sequencing of the inserted region within the
vector was carried out at the Automated DNA Sequencing Facility, University of North Carolina, Chapel Hill, nsing the M13
{-20) primer and primers designed from newly acquired sequence information. An open reading frame of 1629 nucleotides
was identified; when translated into the amino acid sequence, a high degree of similarity was found with the yeast GMP
synthetase gene (dulardin et al. 1994, Gene 139:127-132). Of the 543 amnino acids from the deduced sequence, 354 (65%)
bave identical counterparts in the yeast sequence (Figure 1). The high degree of sequence similarity with the yeast GMP
syothetase gene and the ability of the gene to support growth of £. coli sirain S©3834 in the absence of purmes confirm the
identification of a GMP synthetase gene from an N, crassa library.

We thank Dr. Per Nygaard, Deparmment of Biclogical Chemistry, University of Copenhagen, for providing £. coli
strain $@3834. Conuibuutons to this work from Maria T. Kovach and Jennifer R. Shook are gratefully acknowledged.



Number 47, 2000

Figure |. Amino acid sequence comparison of GMP synthetases. Yeast sequence is shown in light type, sequence from M.
crassa is bold. Vertical dashes between sequences indicate identical arnino acids.
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