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A DNA response element (TR2ZRE-SV40) for the TR2
orphan receptor, a member of the steroid-thyroid hor-
mone receptor superfamily, has been identified in the
simian virus 40 (SV40) +55 region (nucleotide numbers
368-389, 5'-GTTAAGGTTCGTAGGTCATGGA-3'). Elec-
trophoretic mobility shift assay, using in vitro trans-
lated TR2 orphan receptor with a molecular mass of 67
kilodaltons, showed a specific binding with high affinity
(dissociation constant = 9 nM) for this DNA sequence.
DNA-swap experiments using chloramphenicol acetyl-
transferase assay demonstrated that androgen can sup-
press the transcriptional activities of SV40 early pro-
moter via the interaction between this TR2ZRE-SV40 and
the chimeric receptor AR/TR2/AR with the DNA-binding
domain of the TR2 orphan receptor flanked by the N-
terminal and androgen-binding domains of the andro-
gen receptor. In addition, this TR2ZRE-SV40 can function
as a repressor to suppress the transcriptional activities
of both SV40 early and late promoters. Together, these
data suggest the TR2RE-SV40 may represent the first
identified natural DNA response element for the TR2
orphan receptor that may function as a repressor for the
SV40 gene expression.

Several members of the steroid-thyroid hormone receptor
superfamily, including the androgen receptor (AR)!, estrogen
receptor, glucocorticoid receptor, progesterone receptor, miner-
alocorticoid receptor, thyroid receptor (T3R), 1,25-dihydroxyvi-
tamin D, receptor (VDR), and retinoid acid receptor (RAR),
play important roles in the control of vertebrate differentiation
and development (1). These nuclear receptors act as trans-
regulators of transcription. Upon binding with their cognate
ligands, these hormone-receptor complexes interact with cis-
acting DNA elements, termed hormone response elements
(HREs), to modulate the transcription of target genes. The
functional structure and organization of these receptors com-
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prise a variable N-terminal domain involved in the modulation
of gene expression, a well conserved DNA-binding domain with
two zinc fingers, and a partially conserved C-terminal ligand-
binding domain (2).

Human testicular receptor 2 (TR2) is one of the first orphan
receptors identified that share structural homology with mem-
bers of the steroid-thyroid hormone receptor superfamily (3—6).
The TR2 orphan receptor cDNA was isolated from human
prostate and testis cDNA libraries with a probe homologous to
a highly conserved DNA-binding domain common to steroid
hormone receptors. The TR2 orphan receptor cDNA encodes a
protein of 603 amino acids with a calculated molecular mass of
67 kilodaltons (4, 5). The expression of the TR2 orphan receptor
has been detected in various cell lines and tissues, including
the human prostatic carcinoma cell line LNCaP, testis, ventral
prostate, and seminal vesical (7).

The HREs for steroid hormone receptors are structurally
related but functionally distinct (8). Based on the finger model,
the first zinc finger in the DNA-binding domain of steroid
hormone receptors may determine target HRE specificity. The
three amino acids at the C-terminal region of the first zinc
finger are categorized as the P (proximal) box, which is impor-
tant in base interaction. Consequently, HREs can be classified
into two main categories of repeat consensus sequences based
on the P box, the response element for glucocorticoid receptor
and estrogen receptor (ERE) (9). The glucocorticoid response
element group, which includes glucocorticoid receptor, AR, pro-
gesterone receptor, and mineralocorticoid receptor, recognizes
AGAACA core consensus half-site. On the other hand, the ERE
group, which includes estrogen receptor, T3R, VDR, RAR, RXR,
and many orphan receptors, recognizes AGGTCA half-site. In
addition, five amino acids localized in the second zinc finger,
referred to as D (distal) box, which is important in dimerization
contact forming, are involved in half-HRE spacing functional
discrimination. These two structural determinants (P and D
boxes) of target gene specificity may suggest a pathway for the
coevolution of receptor DNA-binding domains and regulatory
gene networks (8, 9). On the basis of P and D box sequences, the
TR2 orphan receptor is assigned to the ERE subfamily and
predicted to bind to an AGGTCA repeat.

Recently, several transcriptional factors from HeLa cell nu-
clear extracts have been suggested to bind to the transcrip-
tional initiation site of the simian virus 40 major late promoter
(SV40-MLP). One of these factors turned out to be the hERR1
orphan receptor (6, 10). One of the core sequences within the
SV40-MLP was identified as AGGTCA, which could be a po-
tential HRE for the TR2 orphan receptor. We, therefore, devel-
oped several strategies to test this hypothesis. Herein this
paper is the summary of our results showing the TR2RE within
SV40-MLP as the first identified natural HRE for the TR2
orphan receptor.
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