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The human glutaredoxin gene: determination of its organization,
transcription start point, and promoter analysis
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Abstract

A genomic clone for the human glutaredoxin gene was isolated and sequenced. An intron was located within the coding region
and began 211 nt downstream of the initiator codon. Except for this intron, the genomic sequence shares 100% identity to the
published glutaredoxin cDNA sequence. A second intron was located in the 3' UTR 6 bp downstream of the terminator codon.
The tsp of the glutaredoxin gene was determined by primer extension and confirmed by S1 mapping analysis. Analysis of the
5'-flanking region of the gene revealed that the promoter sequences TATA and CCAAT were 30 and 160 bp upstream, respectively,
from the zsp. Other potential transcription factor binding sites included NF-E1, HNF-5, P2II and AP-1. Glutaredoxin promoter
constructs inserted into a reporter plasmid for firefly luciferase were transfected into fibroblasts, and luciferase activity was
8-10-fold higher compared with controls lacking glutaredoxin promoter. These data indicate that the promoter region of the
isolated glutaredoxin gene is functional. © 1997 Elsevier Science B.V.
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1. Introduction

Glutaredoxin  (GRX)  (transhydrogenase  or
thioltransferase) (Racker, 1955), is a ubiquitous gluta-
thione-dependent cytosolic enzyme which catalyses
disulfide reduction (Bjornsted et al., 1994; Holmgren,
1978; Racker, 1955). GRX is heat-stable with an approx-
imate molecular mass of 11 kDa (Wells et al., 1993).
The protein, first isolated from yeast, has been charac-
terized in eubacteria, archaebacteria, and eukaryotes
(Wells et al., 1993, Holmgren, 1989). The defining
feature of all GRXs is their active site of cys—pro-tyr(-
phe)—cys. Human GRX is approximately 54% homolo-
gous to E. coli GRX, 46% homologous to yeast
(Saccharomyces cerevesiae) GRX, and 90% homologous
to porcine GRX (Holmgren, 1989; Wells et al., 1993).
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Abbreviations: bp, base pair(s); cDNA, DNA complementary to RNA;
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polymerase chain reaction; fsp, transcription start point(s); UTR,
untranslated region(s).
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GRX is an alternative electron donor to ribonucleoside
diphosphate reductase in bacteria (Holmgren, 1976),
participates in deiodination of thyroxine to triiodothyro-
nine in mammalian liver (Goswami and Rosenberg,
1985), and catalyses the exchange reaction between thiol
and disulfide groups in E. coli (Luthman et al., 1979).
Isolated pig GRX was also reported to have dehydroasc-
orbic acid reducing activity (Wells et al., 1990).

Although the physiologic mechanism of dehydroasc-
orbic acid reduction in cells was unclear (Winkler et al.,
1994; Washko et al., 1993), GRX was recently shown
to be responsible for the majority of dehydroascorbic
acid reduction in normal human neutrophils (Park and
Levine, 1996). However, GRX was not detected in
neutrophil-like cell lines, and dehydroascorbic acid
reducing activity was at least 5-10-fold less in these cells
than in normal neutrophils (Park and Levine, 1996;
Washko et al., 1993). These data are consistent with
observations that expression of bovine GRX varies and
is tissue-dependent (Rozell et al., 1993).

Although GRX expression may be regulated, the
controlling mechanisms are unknown. Insights about
expression are dependent on knowledge of glutaredoxin
genomic DNA (GRX). However, no information about






