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To locate in detail the regions in the human androgen
receptor (AR) involved in transcription activation, a se-
ries of N-terminal deletions was introduced in the wild
type AR and in a constitutively active AR. The different
constructs were tested for their capacity to activate
transcription. Almost the entire N-terminal domain (res-
idues 1-485) was necessary for full wild type AR activity
when cotransfected with the (GRE),tkCAT reporter in
HeLa cells. In contrast, a smaller part of the N-terminal
domain (amino acids 360-528) was sufficient for the con-
stitutively active AR to induce transcription of the same
(GRE), tkCAT reporter in HeLa cells. This demonstrates
the capacity of the AR to use different regions in the
N-terminal domain as transcription activation units
(TAUs). To obtain additional information of AR N-termi-
nal TAUs, the GAL4 DNA binding domain was linked to
either the entire or parts of the AR N-terminal domain
and cotransfected with the (UAS),tkCAT reporter in
HeLa cells. The results confirmed that the first 485
amino acid residues accommodate a transcription acti-
vation function. When the chimeric AR-GAL4 constructs
were tested on a different reporter ((UAS);E1bCAT), a
small shift in position of the TAU, responsible for full
transcription activation, was observed. The data pre-
sented show that the size and location of the active TAU
in the human AR is variable, being dependent on the
promoter context and the presence or absence of the
ligand binding domain.

Steroid hormone receptors constitute one of the best avail-
able model systems for studying regulation of gene transcrip-
tion. Based upon phylogenetic studies, the family of nuclear
receptors can be grouped into three subfamilies: 1) steroid
receptors to which also the androgen receptor (AR)! belongs, 2)
thyroid hormone and retinoid receptors, and 3) orphan recep-
tors that lack a well defined ligand (1). Upon testosterone or
dihydrotestosterone binding, the AR undergoes several sequen-
tial processes to interact with cognate DNA sequences. These
DNA sequences (hormone response elements (HREs)) are com-
monly located in the regulating regions of the target genes. The
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binding of the AR to the HRE results in the formation of a
stable preinitiation complex near the transcription start site,
which allows efficient transcription initiation by RNA polym-
erase II. The mechanism by which steroid receptors stabilize or
interact with the preinitiation complex is poorly understood.
There is experimental evidence for a direct interaction of re-
ceptor with the general transcription factor IIB (2, 3). Further-
more, steroid receptors could indirectly associate with the
preinitiation complex via so called bridging factors (co-activa-
tors) or could make promoters accessible for other transeription
activators by nucleosome displacement (reviewed in Refs. 4-8).

All nuclear receptors are composed of at least four functional
domains: the N-terminal domain, DNA binding domain (DBD),
hinge region, and the ligand binding domain (9-11). The DNA
binding domain, composed of two “zinc-finger” structures, is,
like the C-terminal ligand binding domain, highly conserved
among the steroid receptors (1). Interestingly, although the
N-terminal domain of all steroid receptors harbors a transcrip-
tion activation function, its length and amino acid residue
constitution is unique for each receptor (12-18). The sizes of
the N-terminal domain of the androgen, glucocorticoid (GR),
progesterone (PR), and mineralocorticoid receptors (MR) are
approximately half of the total receptor size. Compared with
other nuclear receptors, this is exceptionally large, and it coin-
cides with the observation that the AR, GR, PR, and MR are the
only nuclear receptors recognizing HREs that fit consensus
glucocorticoid response elements (GREs) (1, 19, 20). The spe-
cific GRE binding is reflected by the presence of a glycine,
serine, and valine residue in the so called P-box located in the
first zinc finger of the DNA binding domain (21-23). Based on
the P-box sequence, the AR, GR, PR, and MR are classified in
the “GSckV group” (1, 19). The residues in the P-box determine
which type of HRE half-site (consensus GRE half-site, TGTTCT
or estrogen response element half-site, TGACCT) the receptor
recognizes (21-24). Almost all members of the thyroid hor-
mone, retinoid receptor, and orphan receptor subfamilies bind
HREs containing estrogen response element-like half-sites and
are classified in the “EGckA/EGckG/EGcekS” P-box groups (1,
19). In these subfamilies, different mechanisms have been de-
scribed that enlarge diversity and could explain, at least par-
tially, cell and promoter discrimination: receptor heterodimer-
ization, variable spacing of the HRE half-sites, and direct
repeat or inverted repeat orientation of the two HRE half-sites
(25-30). Since these variabilities have not been found for the
“GSckV class” receptors, it seems reasonable to assume that
the large and unique N-terminal domains of the AR, GR, PR,
and MR are important in cell- and receptor-specific regulation
of target genes through multiple N-terminal TAUs (also re-
ferred to as TAF, AF, or TAD). For some promoters, experimen-
tal evidence has been provided, showing that promoter context
as well as receptor N-terminal domain could determine recep-
tor specificity (31, 32).
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Several different sequence motifs that characterize tran-
scription activation units have been identified thus far, includ-
ing acidic regions (acidic activation domains), proline-rich
domains, and glutamine-rich domains (reviewed in Refs. 5 and
33-35). Although the AR N-terminal domain does not possess a
significant sequence identity with other known transcription
factors, it is glutamine and proline rich (including homopoly-
meric Gln and Pro stretches) and has a relatively high number
of acidic amino acids (36).

To investigate the size and location of the TAU responsible
for the transactivating capacity of the human AR in different
situations, a series of N-terminal deletions was introduced in
the wild type AR and in a constitutively active AR. These AR
mutants were tested for their ability to activate transcription of
an androgen-responsive reporter gene. In addition, chimeric
AR-GAL4 DNA binding domain constructs were generated to
obtain additional evidence for the localization of TAU regions.

EXPERIMENTAL PROCEDURES

Cell Culture, Transfection, and CAT Assay—COS-1 and HeLa cells
were maintained in Eagle’s minimum essential medium supplemented
with 5% fetal calf serum, nonessential amino acids, and antibiotics. The
cells were cultured in 6-cm @ dishes (3 X 10° cells/dish) and transfected
using the calcium-phosphate precipitation method (2.5 pg of AR plas-
mid, 2.5 pg of reporter plasmid, and 5 ug of pTZ19 carrier plasmid/dish)
(37). The cells were plated and transfected in medium containing 5%
dextran/charcoal-treated fetal calf serum. 24 h prior to cell lysis, cells
were incubated with 1 nm R1881 (17a-methyl-trienolone) (DuPont
NEN). The CAT assays were performed essentially as previously
described (38).

Transfections of complete series of AR mutants were performed five
times in duplicate, using at least two independent plasmid extracts. In
each experiment, CAT activities were corrected for the reporter back-
ground, and the percentage relative to that of the total number of
counts in the assay was determined for each mutant. The means
(+8.E.) were calculated, and the starting mutants (ARO, AR5, or AR4G)
were set to 100%.

AR Expression Vectors and Reporter Constructs—A human AR ¢cDNA
expression vector (pAR0) was constructed using the SV40 early pro-
moter and the rabbit B-globin polyadenylation signal (39). The AR
c¢DNA encodes 910 amino acids, of which the polymorphic glutamine
stretch contains 20 Gln residues and the glycine stretch consists of 16
Gly residues. Construction of AR mutants pAR22 and pAR61 has been
described (16). The AR mutants pAR3, pAR9 (deletion codons 46~101),
pAR10 (deletion codons 100-142), pAR11 (deletion codons 139-188),
pAR19 (deletion codons 186—244 and an additional mutation in codon
249 resulting in Glu to Val substitution), pAR34 (deletion codons 626-
654), pAR53 (deletion codons 550-593), and pAR62 (deletion codons
485-528) were constructed by site-directed mutagenesis using polym-
erase chain reaction DNA amplification techniques (40). In the pAR3
plasmid, the unique Xbal, Clal, and Mlul restriction sites were inserted
in between the second and third codon after the ATG, resulting in five
additional codons coding for amino acids SRSIR. In the AR mutants
PARS, pAR10, pAR11, pAR19, pAR34, pAR53, and pAR62, a unique
Clal site was introduced in the same matching frame in all constructs
(identical to the Clal site present in pAR22 and pAR3). In this way,
parts of the AR cDNA can be swapped easily between these mutants,
resulting in all kinds of in-frame deletions or duplications. Introduction
of the Clal site (in the format **A-TCG-AT*) will always encode the
Ser-Met or Ser-Ile amino acids. This motif was not always present on
the borders of the deletion. Therefore, the mutants pAR9, pARI10,
pAR34, and pAR53 contain additional modifications on the borders of
the deletion (for details, see primers). In several AR mutant constructs
(pARS, pAR9, pAR10, pAR34, and pARS3), it was chosen to introduce a
DNA adenine methylase (dam) methylation site (GATC), making Clal
unable to digest when the plasmid was multiplied in the dam-positive
Escherichia coli strain DH5a. This inability to digest was easily abol-
ished when the plasmid was multiplied in the dam-negative E. coli
strain GM121.

The following primers introducing the insertion or deletion were
used: AR3, 5'CAAGCTCAAGGATGGAATCTAGATCGATACGCGTG-
CAGTTAGGGCTG-3'; AR9, 5'-AGGCACCCAGAGGCCGCATCGATC-
ACAGGCTACCTGGTC-3'; AR10, 5'-CCAAGCCCATCGTAGATCGAT-
GCCGCAGCAGCTGCCA-3'; AR11, 5'-GAGCCGCCGTGGCCGCATC-
GATGCAACTCCTTCAGC-3'; AR19, 5'-ACATCCTGAGCGAGGCATC-
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GATGGGCCTGGGTGTGG-3'; AR34, 5'-GCTGAAGAAACTTGGATC-
GATTGAAGGCTATGAATG-3'; AR53, 5'-CTTTCCACCCCAGAGATC-
GATTGATAAATTCGGA-3'; and AR62, 5'-GCTGGCGGGCCAGGAA-
TCGATGCGTTTGGAGACTG-3'.

All of these AR mutants were sequenced to verify the correct reading
frame before they were used as starting constructs for the following AR
mutants. pAR110 was constructed by removing the 2.8-kilobase Clal-
BamHI fragment, containing most of the AR ¢DNA, from pAR3 and
ingertion of the 2.5-kilobase Clal-BamHI fragment from pAR9 into
pAR3. In the same way, pAR120 (combination of pAR3 and pAR10),
PAR121 (combination of pAR3 and pAR11), pAR123 (combination of
PAR3 and pAR22), pAR104 (combination of pAR3 and pAR62), pAR60
(combination of pAR22 and pAR62), and pARS5 (combination of pAR9
and pAR19) were constructed. pAR113 was constructed by removal of
the internal fragment of pAR62 digested with Rsrll and Clal. Ligation
of the blunt-ended plasmid resulted in an in-frame deletion. pAR130
and pAR131 were constructed by combining the deletions of pAR110
and pAR62, and pAR110 and pAR113, respectively.

pAR5 was constructed by ligation of a Xbal linker (Promega) that
contains an in-frame stop codon into the blunt-ended Clal site of
pAR34. pAR124, pAR127, pAR106, pAR99, pAR126, pAR98, pAR100,
pAR115, pAR117, and pAR132 were constructed by introduction of the
deletion present in pAR120, pAR121, pAR123, pAR62, pAR113, pAR60,
pARS55, pAR22, pAR61, and pAR104, respectively, into pAR5. pAR105
was constructed by combining the pAR3 and pAR100 mutants as de-
scribed above. pAR128 was constructed by combining the deletions of
pAR106 and pAR99.

pAROG was constructed by insertion of the Clal-digested polymerase
chain reaction fragment encoding the GAL4 DNA binding domain
(GDBD, amino acids 1-147) into the Clal-digested pAR53 vector. The
orientation and sequence of the polymerase chain reaction insert was
checked. The following primers were used on the pSG424 plasmid (41)
template to obtain the correct GAL4 DBD fragment (GDBD-A (5'-
primer), 5'-CAAGCCTCCTGATCGATGAAGCTACTG-3’ and GDBD-B
(8'-primer), 5'-CCCGGGAATTCCATCGATACAGTCAAC-3').

PARAG was constructed by ligation of a Xbal linker that contains an
in-frame stop codon into the blunt-ended Clal site of pAROG (multiplied
in E. coli DH5a). Please notice that pAROG contains two Clal sites
but that only the Clal site 5’ of the GDBD insert is dam methyl-
ated. pAR94G, pAR107G, pAR105G, pAR106G, pAR99G, pAR113G,
pAR98G, pAR100G, pAR115G, and pAR117G were constructed by in-
troduction of the deletion present in pAR124, pAR127, pAR105,
pAR106, pAR99, pAR126, pAR98, pAR100, pAR115, or pAR117, respec-
tively, into pAR4G. pAR96G, pAR91G, pAR85G, and pAR84G were
constructed by combining the deletions of pAR94G and pAR99G,
pAR107G and pAR99G, pAR%4G and pAR113G, and pAR107G and
pAR113G, respectively.

All mutants were expressed in COS-1 cells, and the AR proteins were
analyzed by Western blotting (16). Using the antibodies SP197, SP061,
SP066, F52.24.4, F39.4.1 (42—-45), and 2GV3/3GV2 (46) all mutants
except AR106 could be visualized. The expression levels of the various
mutants were comparable. AR106 could only be detected using the
F52.24.4 antibody. This monoclonal antibody is not specific enough to
use directly for development of Western blots loaded with whole cell
lysates, since it recognizes many zinc finger-containing proteins. We
were unable to detect AR106 after immunoprecipitation, most likely
because AR106 (calculated molecular mass is approximately 28 kDa)
comigrated with the light chain of the F52.24.4 antibody.

Additionally, the key mutants pARO, pAR5, pAROG, and pAR4G
were checked for nuclear localization (47).

The pG29GtkCAT ((GRE),tkCAT) reporter plasmid (48) contains two
progesterone/glucocorticoid-responsive elements in front of the thymi-
dine kinase (tk) promoter linked to the CAT gene. The (UAS),tkCAT
reporter (kindly provided by Dr. R. Renkawitz and Dr. M. Muller) is in
principle the same except that the two progesterone/glucocorticoid-
responsive elements are exchanged by two upstream-activating se-
quences (UAS) to which the GAL4 DNA binding domain can bind (49).
The G5E1bCAT reporter contains 5 UASs in front of the E1b TATA box
linked to the CAT gene (50).

RESULTS

Functional Mapping of the TAU Responsible for Wild Type
AR-transactivating Capacity—A series of AR N-terminal dele-
tion mutants was tested for transcription activity in HeLa cells
using the (GRE),tkCAT reporter (Fig. 1) (pG29GtkCAT) (48).
Cotransfection of the wild type AR expression plasmid (pARO)
together with the reporter construct in the presence of 1 nM
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R1881 (a non-metabolizable androgen), resulted in a 20—40-
fold induction of CAT expression as compared with the CAT
activity of the unliganded AR (data not shown). N-terminal
deletion of the first 100 or 141 amino acid residues (AR110 and
AR120, respectively) resulted in a reduction to approximately
60% activity as compared with wild type AR (Fig. 1). Further
deletion to amino acids 188 (AR121), 360 (AR123), or 528
(AR104) gradually reduced the transcription activation capac-
ity of the respective AR mutants. These results suggest that
almost the entire N-terminal domain is involved in transerip-
tion activation because no sharp N-terminal border of a TAU
could be marked. To locate the C-terminal boundary of the TAU
responsible for the wild type AR-transactivating capacity,
ARG62 (A485-528), AR113 (A370-528), and AR60 (A244-528)
were generated and tested for activity. Deletion of the last 42
residues of the AR N terminus (AR62) had no effect on tran-
scription activity, whereas deletion of 157 residues (AR113)
reduced transcription activity to approximately 70%. AR60,
which lacks the second half of the N-terminal domain, is hardly
capable of activating transcription of the (GRE),tkCAT re-
porter. Importantly, the inability of AR60 to activate transcrip-
tion could not be attributed to a smaller deletion. AR22 (A244 —
360), AR61 (A360—494), and AR62 (A485-528) contain smaller
deletions that together cover the large region deleted in AR60.
All three AR mutants, however, were quite capable of inducing
transcription. This indicates that the TAU function cannot be
attributed to a single small structural element and suggests
the presence of several different TAU elements that have the
capacity to compensate for loss of transcription activity due to
deletion of one of them. Deletion of the region between amino
acids 46-244 in the first half of the N-terminal domain (AR55)
also resulted in a major reduction of transactivating capacity.
This mutant showed that although the deletion of amino acids
244 -528 (AR60) strongly affected transcription activity, these
sequences by themselves (AR55) are not sufficient for tran-
scription activation.

CAT activity in %

To locate the minimal part of the N-terminal domain that
still retained most of the transactivation capacity, AR130 and
AR131 were constructed. Although both mutants were quite
capable of inducing transcription (approximately 65% com-
pared with the wild type ARO), the only AR mutant retaining
full transcription activity was AR62, which again indicates that
almost the entire AR N terminus is necessary for wild type
receptor activity (residues 1-485, designated TAU-1).

Functional Mapping of the TAU Responsible for Transacti-
vating Capacity of the Constitutively Active AR Mutant—To
obtain information on the size and location of the TAU respon-
sible for the transactivating capacity of a constitutively active
AR, a construct was generated that lacks the ligand binding
domain (ARS5). Compared with the wild type AR, the transcrip-
tion activation capacity of AR5 was approximately 75%. R1881
had no effect on the transcription induction of the constitu-
tively active receptor. The same series of deletions as analyzed
in ARQ derivatives was introduced in the constitutively active
ARS5. The capacity of these constructs to activate transcription
was, like the wild type AR deletion series, tested in HeLa cells
using the same (GRE),tkCAT reporter.

Surprisingly, in contrast to the results found in the ARO
deletion analysis, truncation of the first 360 amino acids in the
constitutively active AR (AR106) did not result in a decrease in
the transactivating capacity, indicating a TAU in the 360528
region (Fig. 2). All other deletion mutants confirm the presence
of a TAU in this area (designated TAU-5). Deletions of part of
the 360-528 domain resulted in complete loss of or decreased
transactivating capacity (AR99, AR126, AR98, and AR117). In
contrast, in the mutants AR100, AR115, AR124, AR127, and
AR105, in which the 360-528 region is present, complete (or
almost complete) transactivating capacity was observed. So,
the smallest N-terminal region responsible for full AR5 tran-
scription activity is located between residues 360 and 528.

Functional Mapping of the TAU Responsible for Transacti-
vating Capacity of the Chimeric AR-GAL4 Constructs—To ob-
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tain additional evidence for the presence of a TAU in the AR
N-terminal domain, a construct was generated containing the
first 550 amino acids of the AR, linked to the GAL4 DNA
binding domain (AR4G). In addition, a series of constructs was
generated encoding several different parts of the AR N-termi-
nal domain linked to the GAL4 DBD. Chimeric proteins were
tested for transactivating capacity in HeLa cells using the
(UAS),tkCAT reporter (Fig. 3, filled bars). The (UAS),tkCAT
reporter is comparable with the (GRE);tkCAT reporter con-
struct used for the wild type and constitutively active AR
mutants, except that the two GRE sequences have been re-
placed by UASs to which the GAL4 DNA binding domain can
bind (49). It could be expected that the TAU, responsible for the
transactivating capacity of the constitutively active ARAG,
would be located in the same region (amino acids 360-528) as
TAU-5, which is responsible for the constitutive AR5-transac-
tivating capacity. However, enlargement of the N-terminal
truncation (AR94G, AR107G, AR105G, AR106G) resulted in a
gradual decrease in transcription activity when tested on the
(UAS),tkCAT reporter (Fig. 3, filled bars). The region between
amino acids 370 and 550 is still essential for transcription
activity of AR4G since the transactivating capacity of AR113G
(which lacks amino acids 370-550) was strongly reduced. The
TAU responsible for full AR4G activity, when tested on the
(UAS),tkCAT reporter, is located between amino acids 188 and
485 (AR91G) (Fig. 3).

The same series of chimeric proteins was tested on the
(UAS);E1bCAT construct (Fig. 3, empty bars). This reporter
contains five UASs upstream of the E1bTATA box and repre-
sents a different promoter environment (50). The transcription
activation capacities of the chimeric proteins were different
when tested on the (UAS);E1bCAT reporter. A large reduction
in transactivating capacity was observed between mutants

0O 30 60 90 120 150

CAT activity in %

AR94G (A1-142) and AR107G (A1-188), which shows that the
region between amino acids 142-188 is essential for the chi-
meric proteins to be able to activate transcription of the
(UAS);E1bCAT reporter. In contrast, the capacities of AR94G
and AR107G to activate transcription of the (UAS),tkCAT re-
porter were not significantly different. This promoter specific-
ity, determined by AR amino acids 142-188, is also obvious for
mutants AR100G and AR91G (Fig. 3). On the other hand, the
region between amino acids 360 and 550 is more important for
the chimeric proteins to be able to activate transcription of the
(UAS)otkCAT construct. AR106G, which only contains this last
part of the AR N-terminal domain, was incapable of inducing
transcription when cotransfected with the (UAS);E1bCAT con-
struct but retained approximately 35% activity when tested on
the (UAS),tkCAT reporter. When tested on the (UAS);E1bCAT
reporter, the minimal part of the AR N-terminal domain still
capable of inducing full transcription activity is located be-
tween residues 142 and 485 (AR96G).

DISCUSSION

To dissect the transcription activation properties of the hu-
man AR, a series of AR deletion mutants was analyzed to
characterize and locate N-terminal regions essential for tran-
scription activity. Deletion mapping of the wild type AR re-
vealed that for full receptor activity, almost the entire N-ter-
minal domain is necessary (TAU-1, residues 1-485) (Fig. 4).
Any deletion, except for the deletion of the last 42 residues in
the AR N terminus, affected the capacity to induce transcrip-
tion when analyzed in HeLa cells using the (GRE),tkCAT re-
porter. The minimal region (designated core region) that still
retained over 50% transcription activity compared with ARO,
was located between residues 101 and 370 (Fig. 4). Interest-
ingly, these results are clearly different from the data obtained
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in the deletion mapping studies of the constitutively active
ARS5. The same series of deletions was introduced in AR5, and
the respective mutants were analyzed under identical experi-
mental conditions (HeLa cells using the (GRE),tkCAT report-
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er). These studies revealed that a region between amino acids
360 and 528 (designated TAU-5) was sufficient for full consti-
tutive transcription activity (Fig. 4). This demonstrates the
capability of the AR to use different N-terminal regions for
transcription activation. Furthermore, these observations
show a determinant role for the ligand binding domain in TAU
functioning. Deletion of the ligand binding domain resulted in
loss of TAU-1 activity and induced the use of TAU-5. These
findings might indicate a functional interaction between the
ligand binding domain and the AR N-terminal domain. Such an
interaction has already been suggested by McPhaul and co-
workers (51). They examined a mutant AR, which contained
two structural alterations: a shortened N-terminal glutamine
stretch and a tyrosine to cysteine substitution in the ligand
binding domain (51). Interestingly, the ability of the AR to
activate transcription was strongly diminished only when both
alterations were present, indicating a potential interaction be-
tween the two different domains. The observation that deletion
of the ligand binding domain induces the use of TAU-5, how-
ever, does not permit one to draw conclusions with respect to its
functional in vivo existence, since so far, constitutively active
ARs have not been identified in intact in vivo systems.
Although TAU-1 and TAU-5 overlap, the core of the two
TAUs (responsible for over 50% of the activity) are separate
N-terminal regions with individual characteristics. TAU-1 con-
tains a relatively high number of acidic amino acids, three
glutamine repeats of which one is polymorphic, and potential
phosphorylation sites (36, 42). The TAU-5 core is not acidic and
harbors three different amino acid stretches: 1) a proline
stretch (residues 371-378), 2) an alanine stretch (residues 397—
401), and 3) a glycine stretch (residues 448 -463) (36). The role
of the different amino acid stretches in the TAU-5 region is not
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known. Lengthening of the Gln repeat to more than 40 residues
is associated with Kennedy’s disease, an X-linked neurodegen-
erative disorder, characterized by a slowly progressing muscle
weakness (52). Mhatre and co-workers (53) have shown that
the extension of the Gin repeat to 40 or 50 residues resulted in
a decreased AR capacity to activate transcription.

The capability of the AR to use different and unique regions
of its N-terminal domain as TAUs introduces the possibility
that different TAUs are responsible for the regulation of differ-
ent genes, resulting in cell-specific and AR-specific gene ex-
pression. Evidence for the use of different N-terminal regions to
activate different kinds of promoters was provided by the anal-
ysis of a series of AR-GALA4 chimeric constructs. These proteins
contained either the entire or part of the AR N-terminal do-
main linked to the GAL4 DNA binding domain. When the
transactivating capacity was tested on two different promoters,
a shift in position of the TAU responsible for full activity was
observed. The location of the TAU was more C-terminal when
tested on the (UAS),tkCAT construct compared with the
(UAS),E1bCAT reporter (Fig. 4). It is unlikely that these two
situations represent the use of two different and separate
TAUs but rather indicate a small difference in the location of
essential sequences. Since the AR4G and AR5 constructs only
differ in their DBD, it might be expected that the respective
TAUs would be located in the same part of the N-terminal
domain. When ARAG derivatives were tested on the
(UAS),tkCAT reporter and the AR5 derivatives on the compa-
rable (GRE),tkCAT reporter, the region between amino acids
360-528 was essential for the transactivating capacity of both
AR4G and AR5. However, for full transactivating capacity, the
ARA4G needs a larger region (amino acids 188-485), which
might indicate that the replacement of the DBD influenced the
size of the N-terminal region used as the TAU.

In contrast to the DNA- and steroid binding domain, it is
clear that the large and unique TAU-1 responsible for wild type
AR transactivating capacity is not a sharply bordered func-
tional domain. TAUs have been located and characterized in
the N-terminal domains of the GR and PR. The N-terminal
TAU of the human GR has been delineated to the central part
of the GR N-terminal domain (amino acids 77-262). In contrast
to our observations, the core unit of this TAU consists of only
40-60 amino acids (54), and the same region is responsible for
the wild type GR and the constitutively active GR functioning
(55). The TAU, responsible for the transactivating capacity of
the human PR B form, is located in the last 90 amino acids of
the N-terminal domain, and its activity can be modulated by
the first N-terminal 164 amino acids (56). These studies estab-
lished that the location of the TAU in the various steroid
receptors differs and that there is almost no evidence for se-
quence or structural homology. The sequences characterizing
TAUs might represent interfaces that function by direct or
indirect binding to general and/or specific transcription factors
(2, 5, 33-35). However, the mechanism by which TAUs can
regulate gene transcription is still largely unknown.
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