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scriptional repression by mechanisms similar to those of other
repressors such as Sin3p, the Tup1p-Ssn6p complex, or Mot1p
(39).
Dal80p does not regulate all of the genes whose transcription is Gln3p dependent. For example, DAL5 and GLN1 expression is highly Gln3p dependent but is not highly regulated by Dal80p (12, 19, 24–26, 31, 34), while DAL3 expression is
both Gln3p dependent and Dal80p regulated (16, 17, 19). Explanation of these observations was provided by studies of
the Gln3p and Dal80p DNA binding sites. By using electrophoretic mobility shift assays (EMSAs), Gln3p was shown to
bind to a single DAL3, GLN1, PUT1, UGA4, CAR1, or GDH2
GATA sequence (4, 29, 35, 40). A Dal80p binding site, on
the other hand, more restrictively consists of two GATA sequences, oriented tail-to-tail or head-to-tail, 15 to 35 bp apart
(16).
Dal80p is a relatively small protein (269 amino acids [aa])
that possesses two structural features associated with some
eucaryal transcription factors: a GATA-type Zn finger motif
(residues 31 to 76) and a leucine zipper-coiled coil (residues
229 to 257) (14, 15). Deh1p (Dal Eighty Homologue protein)
shares these two features with Dal80p but is twice as large (8,
9, 33, 36). Dal80p, Gln3p, and Gat1p, in contrast, share little
homology beyond the highly conserved GATA-type Zn finger
motif (14, 15, 18, 24). In particular, Gln3p and Gat1p lack the
C-terminal leucine zipper motif required for the normal operation of Dal80p.
There is ample evidence demonstrating that leucine zipper
coiled coils can participate in the formation of homo- and
heterodimeric or higher-order protein complexes (22, 28).
Therefore, we determined whether the leucine zipper motifs of
Dal80p and Deh1p could function in this way. Here, we demonstrate that both Dal80p and Deh1p are capable of homodimer formation as measured by the two-hybrid assay and that
their leucine zipper motifs are capable of forming heterodimeric complexes as well. The strength of the two-hybrid signals obtained raise the possibility that the Dal80p homodimer
may be more stable than a similar Deh1p homodimer or the
Dal80p-Deh1p heterodimer.

The control network for nitrogen catabolic enzymes and
transport systems of Saccharomyces cerevisiae is regulated in
response to the global nitrogen supply in general and to pathway-specific nitrogen sources in particular. The first and dominant mode of regulation is a global transcriptional response to
the level of available nitrogen, i.e., nitrogen catabolite repression (NCR) (10). NCR is mediated by the dodecanucleotide
element UASNTR, which was first discovered upstream of
DAL5 and contains a GATAA sequence at its core (5, 13, 30,
32). Additionally, four transcription factors, two acting positively (Gln3p and Gat1p) (4, 7, 8, 12, 18, 19, 24–26, 37) and two
acting negatively (Dal80p and Deh1/Gzf3p) (1, 6, 8, 14–17, 19,
33, 41, 42) are responsible for NCR-sensitive transcription
(11). A broad survey to determine the uniformity of Dal80p
and Gln3p regulation across the spectrum of nitrogen catabolic
genes concluded that these proteins function in opposition to
one another in the regulation of most, but not all, NCRsensitive genes (19). This model has now been extended to
include the transcription factors Gat1p and Deh1p (1, 8, 9, 11,
33, 34, 36–38). All four proteins are members of the GATAbinding super family of DNA binding proteins, and three have
already been shown to bind to GATA sequences (2, 27). Gln3p
and Dal80p not only bind to GATA sequences but, in some
cases, they bind to the same GATA sequences (17). This suggested that Dal80p and Gln3p antagonize one another’s operation by competing for the same GATA binding sites upstream
of the genes they regulate, i.e., Dal80p behaves like a competitive transcriptional repressor (6, 15, 19); this hypothesis has
received an increasing amount of experimental support (1,
9, 34, 36, 42). The concept that Dal80p acts as a competitive
repressor of Gln3p transcriptional activation leaves open,
however, the question of whether or not it is capable of tran* Corresponding author. Mailing address: Department of Microbiology and Immunology, University of Tennessee, Memphis, TN 38163.
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GATA family proteins Gln3p, Gat1p, Dal80p, and Deh1p mediate the regulation of nitrogen catabolite
repression (NCR)-sensitive gene expression in Saccharomyces cerevisiae. Thus far, Gln3p, Dal80p, and Deh1p
have been shown to bind to GATA sequences in NCR-sensitive promoters, in some cases to exactly the same
GATA sequences. A minimal Gln3p binding site consists of a single GATA sequence, whereas a Dal80p binding
site consists of two GATA sequences in specific orientation, 15 to 35 bp apart, suggesting that Dal80p may bind
to DNA as a dimer. Additionally, both Dal80p and Deh1p are predicted to contain a leucine zipper motif near
their C termini. Therefore, we tested whether they could form homo- and/or heterodimers in two-hybrid assays.
We show that Dal80p-Dal80p, Dal80p-Dal80pLZ (leucine zipper), Dal80pLZ-Dal80pLZ, Dal80p-Deh1pLZ,
Dal80pLZ-Deh1pLZ, and Deh1pLZ-Deh1pLZ complexes can form. Dal80p-Dal80p and Dal80pLZ-Dal80pLZ
complexes yield 5- to 10-fold stronger signals than the other possible dimers. If Dal80p and Deh1p bind to DNA
only after dimerization, then the difference in ability to form complexes could significantly affect their affinity
for binding DNA and thus the degree of regulation exerted by each of the two factors.
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RESULTS

FIG. 1. Essential features of the LexA and B42 fusion-expressing plasmids
used in the activation, repression (transcriptional interference), and two-hybrid
assays. GAL1 and ADH1, galactose-inducible and -constitutive promoters, respectively, were used to mediate expression of the test fusion proteins in yeast.
TRP1 and URA3 were used to complement trp1 and ura3 mutations of the
transformation recipients. LexA and B42 designate the coding sequences for the
expression of the LexA (DNA binding) and B42 (acidic transcriptional activator)
domains.
MATERIALS AND METHODS
The yeast strains used in this work were EGY48 (MATa 3lexAop::leu2 ura3
trp1 his3) and InvScl (MATa, his3-1 leu2 trp1-289 ura3-52). The latter strain was
obtained from Invitrogen.
Construction of the full-length and truncated LexA- and B42-Dal80p fusions
in plasmids pEG202 and pJG4-5. A full-length LexA-Dal80p fusion plasmid was
constructed by subcloning the 0.8-kb NdeI-BamHI fragment from plasmid
pTSC416 (16) into plasmid pEG202 to yield plasmid pVS801 (Fig. 1).
In order to create an activation domain-tagged Dal80p, the 0.8-kb EcoRI-XhoI
fragment of plasmid pVS801, containing the full-length DAL80 gene, was subcloned into EcoRI- and XhoI-digested plasmid pJG4-5 yielding plasmid pVS8012.
We also constructed pEG202- and pJG4-5-based plasmids containing LexAp
fusions to the N-terminal (containing the Zn finger motif), the C-terminal (containing the leucine zipper motif), or the middle portions of Dal80p with PCR
primers specifying amplification of DAL80 gene fragments (aa 1 to 135, 132 to
269, and 90 to 210, respectively). Recognition sites for EcoRI and XhoI were
added to the upper and lower PCR primer sequences, respectively, to allow
directional cloning of the amplification products; plasmid pTSC317 (16) was
used as template. Following digestion with EcoRI and XhoI, each PCR product
was ligated into both plasmids pEG202 and pJG4-5 to yield plasmids pVS80ZE
(LexA-Dal80 ZnFPCR), pVS80ME (LexA-Dal80 MidPCR), pVS80CE (LexADal80 CTermPCR), pVS80ZJ (B42-Dal80 ZnPCR), pVS80MJ (B42-Dal80 MidPCR) and pVS80CJ (B42-Dal80 CTermPCR).
Cloning of the Dal80p- and Deh1p-derived leucine zipper motifs, Deh1p- and
Gln3p-derived Zn finger motifs, and Put3p-derived Zn-binding cluster into
plasmids pEG202 and pJG4-5. Fragments of the DAL80 and DEH1 genes, encoding their respective leucine zipper motifs, were amplified from yeast genomic
DNA (strain TCY1) by using a high-fidelity PCR protocol (Strategene PFU
DNA polymerase). The amplified regions were as follows: Dal80p leucine zipper,
aa 216 to 269; Deh1p leucine zipper, aa 469 to 551; Deh1p Zn finger region, aa
99 to 197; Gln3p Zn finger motif, aa 293 to 366; and Put3p Zn-binding cluster,
aa 2 to 72. PCR products were purified, and following digestion with EcoRI and
XhoI, each was ligated into plasmids pEG202 and pJG4-5, which had been
digested with EcoRI and XhoI. Dal80p-derived leucine zipper fusions in the
pEG202 and pJG4-5 vectors were designated pVS80ZIPE and pVS80ZIPJ, re-

Is Dal80p able to repress transcription supported by a heterologous UAS? Negative transcriptional regulation by Dal80p
could conceptually result from its operation as (i) an active
repressor, such as occurs with Sin3p (43), (ii) a competitive
repressor by inhibiting Gln3p and Gat1p binding to DNA (11,
19), or (iii) a combination of both modes. As a first step toward
evaluating the transcriptional repression potential of Dal80p,
we expressed a full-length LexA-Dal80p protein (Fig. 1) and
several other LexA fusion proteins in yeast and assayed their
abilities to support transcriptional activation (13). Consistent
with their roles as negative transcriptional regulators, neither
Sin3p, Ume6p, nor Dal80p possessed transactivation potential
when targeted to a UAS-less promoter regardless of the nitrogen source provided (Fig. 2A). The results were no different
than those observed with LexAp alone or LexAp fused to a
transcriptionally “neutral” fragment of bicoid protein (20, 21).
These data contrast sharply with those yielded when Gln3p was
used in this assay as a positive control (Fig. 2A); strong transcriptional activation was observed.
A competitive repressor, which acts exclusively by antagonizing recruitment of the transcriptional activator(s) Gln3p and/
or Gat1p through competitive binding, would not be expected
to repress transcriptional activation mediated by a heterologous transcriptional activator. To test this expectation, Dal80p,
Ume6p, and Sin3p fused to LexAp were recruited to a LexA
operator site situated between the heterologous UASGAL1 and
the TATA sequence of a transcriptional interference assay
system. LexA-Dal80p was incapable of repressing activation
directed by UASGAL1 (Fig. 2B). Residual expression of the
lacZ reporter gene in the presence of LexA-Dal80p was no less
than that typically observed as a result of the steric hindrance
which occurs when a neutral protein (LexA alone or LexA“bicoid” fusion) is positioned between the TATA sequence
and the activator-binding site upstream of it (Fig. 2B) (see
Materials and Methods). LexA-Dal80p behaved the same way
whether transcription, measured by the assay, occurred at a
high level, as when cells were grown in minimal galactose plus
raffinose medium (Fig. 2B, cross-hatched bars), or a low one,
i.e., when glucose was provided in place of galactose (Fig. 2B,
filled bars). These experiments demonstrate, however, that
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spectively; similarly, the Deh1p-derived leucine zipper fusions were designated
pVS1ZIPE and pVS1ZIPJ. Fusions of the Deh1p- and Gln3p-derived Zn fingers
were designated pVS1ZNE and pVS1ZNJ and pVS3ZNE and pVS3ZNJ, respectively. The Put3p derivatives were designated pVS3CYSE and pVS3CYSJ.
The sequences of all recombinant clones used in this study were verified by
dideoxy sequence analysis before they were used (3).
Transcriptional activation, transcription interference, and two-hybrid assay
conditions. Yeast strains EGY48 and InvScl were transformed with reporter
plasmid pSH18-34 or pJK101 for transcriptional activation (two-hybrid) and repression (transcription interference) assays, respectively. For activation and repression assays they were additionally transformed with pEG202-based plasmids
carrying the desired LexA fusion gene or gene fragment. Two-hybrid assays were
carried out by using yeast transformed with LexA gene (pEG202-based) and B42
gene (pJG4-5-based) fusion plasmids. For each assay single colony transformants
were inoculated into individual 125-ml flasks containing 25 ml of complete
minimal drop-out (CM) medium, supplemented for auxotrophies, containing
0.5% ammonium sulfate and 2% sugars (glucose or raffinose:galactose [2:1]) as
nitrogen and carbon sources, respectively (unless indicated otherwise). Cultures
were grown to cell densities of A600 5 0.5 to 0.8. Culture samples (10 ml) to
which 200 ml of 1% cycloheximide was added were harvested by centrifugation,
resuspended in 1 ml of Z buffer (40 mM NAH2PO4, 30 mM Na2HPO4, 10 mM
Kcl, 1 mM MgSO4, 50 mM b-mercaptoethanol [pH 7.0]), and permeabilized by
vortexing (20 s) in the presence of 50 ml each of 0.1% sodium dodecyl sulfate and
chloroform. The permeabilized cell suspension was diluted 10-fold with Z buffer
and equilibrated at 30°C. The b-galactosidase reaction was initiated by addition
of 0.2 ml of o-nitrophenyl-b-galactopyranoside (4 mg/ml in H2O) and terminated
by addition of 0.5 ml of 1 M Na2CO3. Product quantification and enzyme unit
conversions were performed as described by Miller (23).
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even though Dal80p does not actively repress heterologous
transcriptional activation, LexA-Dal80p is produced and binds
to the LexA sites upstream of the reporter gene.
A LexA-Sin3 fusion protein behaved quite differently when
subjected to the transcription interference assay. As expected
(43), it strongly reduced heterologous GAL1-lacZ expression
irrespective of whether the cells were provided with galactose
or glucose as the carbon source (Fig. 2B). The outcome with
Ume6p was somewhat unexpected; this negative regulator
strongly interfered with reporter gene expression only when
glucose was used as carbon source, i.e., a condition of low-level
transcription (Fig. 2B).
Is Dal80p capable of dimerization? The presence of a C-terminal leucine zipper motif (essential for Dal80p function) (14)
and the requirement of two specifically oriented and spaced
GATAA sequences for Dal80p binding to DNA raise the possibility that the Dal80p might dimerize (15–17). The lack of
measurable activation or repression potential for Dal80p (Fig.
2) made it possible to use a two-hybrid assay (21) to assess this
possibility. Plasmids expressing full-length Dal80p (aa 1 to 269)
fused to LexA (the “bait”) or the activation domain B42 (the
“prey”) were used in the two-hybrid assay. Full-length Dal80p
plasmid supported approximately 2,000 U of b-galactosidase
production, a result indicative of a strong Dal80p-Dal80p interaction (Fig. 3A, Dal80-Full length, open bar). Furthermore,
this high level of b-galactosidase production depended upon
expression of full-length DAL80-B42 (prey) from the GAL
promoter to which it was fused, i.e., b-galactosidase production

was not observed when glucose was used as the carbon source
(Fig. 3A, filled bars).
To determine the portion of the Dal80p required for interaction, the molecule was divided into three segments: the Nterminal GATA-zinc finger portion (aa 1 to 735), the center
portion (Mid) (aa 90 to 210), and the C-terminal leucine zipper
portion (aa 132 to 269), respectively. The N-terminal zinc finger region of the protein will be discussed later. When the
full-length Dal80p was used as bait and the C-terminal portion
of Dal80p was used as prey, reporter gene expression was 75%
of that observed when both bait and prey contained full-length
Dal80p (Fig. 3A, Dal80-C-Term, open bars). Note that this
activity was also dependent upon expression of the prey (Fig.
3A, filled bars). On the other hand, when the center portion of
Dal80p was used as prey, no signal was observed (Fig. 3A,
Dal80-Mid). When the C-terminal portion of Dal80p rather
than full-length protein was used as bait, results nearly identical to those in Fig. 3A were observed (Fig. 3B). In contrast,
when the center portion of Dal80p was used as bait no reporter
gene expression was observed regardless of the nature of the
prey plasmid (Fig. 3C). These data suggest that the C-terminal
portion of Dal80p molecules can interact with one another.
Is the Dal80p leucine zipper coiled coil capable of dimerization? Since a leucine zipper coiled-coil motif is predicted to
occur in the C-terminal portion of Dal80p, we assessed whether it alone was sufficient to interact with full-length Dal80p.
LexA-full-length Dal80p was used as bait and either full-length
Dal80-B42p or the Dal80p leucine zipper motif (aa 216 to
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FIG. 2. Activation and repression (transcriptional interference) assays of the yeast nitrogen regulators. (A) Transactivation potentials of LexA alone (plasmid
pEG202) and the test fusion proteins LexA-bicoid (plasmid pRFHM1), LexA-Gln3 (plasmid pVS32), LexA-Dal80 (plasmid pVS801), and LexA-Ume6 (plasmid pBS62)
in strain InvSc1 transformed with plasmid pSH18-34 (20, 21). Cells were provided with 0.1% of one of the following as the sole nitrogen source: asparagine (Asn),
glutamine (Gln), or proline (Pro). (B) Repression (transcriptional interference) assay of Dal80p and other yeast negative regulators at different levels of expression
of the heterologous reporter gene. The plasmids used were as described above for panel A with the addition of plasmid pLEXASIN3 for the production of LexA-Sin3p.
Plasmids were assayed in strain EGY48 transformed with plasmid pJK101 (20, 21). Cells were grown in the presence of an inducing (1.5% raffinose n–0.5% galactose)
or repressing (2% glucose) carbon source.
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269)-B42p was used as prey in a two-hybrid assay. The leucine
zipper motif supported a level of b-galactosidase production
which was similar to that observed for the C-terminal portion
of the protein (compare Fig. 4A and 3A). We then repeated
the experiment using only the leucine zipper motif (aa 216 to
269) as bait. It was able to interact with a full-length Dal80p
prey (Fig. 4B). Further, the leucine zipper motif was able to

interact with itself, although the b-galactosidase levels were
slightly lower than when full-length protein was used (Fig. 4B,
Dal80-L-Zipper). Together these data suggest that the leucine
zipper coiled coils of two Dal80p molecules are able to mediate
formation of a dimer. This interaction appears to be quite
strong if the high levels of reporter gene expression are taken
as an indicator.

FIG. 4. Two-hybrid assays of Dal80p- and Deh1p-derived LZ fusions. The B42-tagged fusions (prey) assayed were full-length Dal80p (plasmid pVS8012),
Dal80p-derived LZ (plasmid pVS80ZIPJ), and Deh1p-derived LZ (plasmid pVS1ZIPJ). The LexA fusion proteins (baits) were full-length Dal80p (plasmid pVS801)
(A), Dal80p-derived LZ (plasmid pVS80ZIPE) (B), and Deh1p-derived LZ (plasmid pVS1ZIPE) (C). The control plasmid used for the expression of B42 alone was
pJG4-5. The transformations and assays were as described in the legend for in Fig. 3.
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FIG. 3. Two-hybrid assays of Dal80-derived B42-tagged fusion proteins (prey). The B42-tagged fusions assayed were full-length Dal80p (plasmid pVS8012) and
protein fragments Dal80Mid (plasmid pVS80MJ) and Dal80 C-Term (plasmid pVS80CJ) (aa 90 to 210 and 132 to 269, respectively). These plasmids were individually
transformed into strain EGY48 with reporter plasmid pSH18-34 (20, 21) and were assayed in cells provided with 0.5% ammonium sulfate as the sole nitrogen source
and containing the bait LexA fusion protein full-length Dal80p (plasmid pVS801) (A), Dal80p fragment (plasmid pVS80CE, (B) or Dal80p fragment aa 90 to 210
(plasmid pVS80MEO (C).
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DISCUSSION
Data derived from two-hybrid assays indicate that Dal80p
molecules possess considerable potential to self-associate,
which is mediated by the C-terminal leucine zipper coiled-coil
domain. These findings support the hypothesis that Dal80p’s

FIG. 5. Two-hybrid assays of the DNA binding domains derived from yeast
regulators of nitrogen metabolism. The B42-tagged fusions assayed were Dal80pderived Zn finger (plasmid pVS80ZNJ), Deh1p-derived Zn finger (plasmid
pVS1ZNJ), Gln3p-derived Zn finger (plasmid pVS3ZNJ), and Put3p-derived C6
binuclear cluster (plasmid pVS3CYCJ). The LexA-tagged bait fusions were
Dal80p-derived Zn finger (plasmid pVS80ZNE) (A), Deh1p-derived Zn finger
(plasmid pVS1ZNE) (B), Gln3p-derived Zn finger (plasmid pVS3ZNE) (C), and
Put3p-derived C6 binuclear Zn cluster (plasmid pVSP3CYCE) (D). The transformations and assays were as described in the legend for in Fig. 3.

leucine zipper coiled coil is the domain of the protein through
which dimerization is mediated (14–17). These observations
correlate well with the observed stringent requirements of two
GATA-containing sequences for Dal80p binding to a DNA
target (16) and the requirement of the leucine zipper motif for
wild-type Dal80p activity (14). Our data raise the possibility
that Deh1p is similarly capable of self-association and hence
predict that the Deh1p binding site will possess characteristics
similar, though not identical, to those of Dal80p.
An interesting conjecture is raised by the two-hybrid assay
results, i.e., that Dal80p and Deh1p appear capable of interacting with one another, in vivo. If the two-hybrid assay accurately represents the capabilities of Dal80p and Deh1p to in-
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Can Dal80p and Deh1p interact? We mentioned above that
Deh1p shares significant homology with Dal80p (8, 9, 33, 36).
This homology and the Dal80p-Dal80p interaction data
prompted us to inquire whether Dal80p was able to interact
with the Deh1p leucine zipper motif. Plasmids containing fulllength Dal80p or the Dal80p leucine zipper region were used
as baits and were assayed with a plasmid containing the Deh1p
leucine zipper (aa 469 to 551) as prey. The leucine zippercontaining fragment of Deh1p was able to interact with either
full-length Dal80p or the Dal80p leucine zipper domain (Fig.
4A and B). The b-galactosidase activity observed for this interaction, however, was six- to eightfold less than that observed
for Dal80p-Dal80p interactions.
The potential weak interaction observed between the Dal80p
leucine zipper and that of Deh1p might derive from their
somewhat different sequences resulting in a less than optimum
“fit” of the helices. To test this possibility, a Deh1p leucine
zipper-containing fragment was used in place of the Dal80p
fragment as bait. The level of b-galactosidase production observed with full-length Dal80p as prey (Fig. 4C) was within
two- to threefold of that observed earlier (Fig. 4A). More
important, b-galactosidase production derived from interactions of the Deh1p leucine zipper with the Dal80p leucine
zipper was nearly identical to that observed when a Deh1p
leucine zipper-Deh1p leucine zipper interaction was assayed
(Fig. 4C).
Do the yeast GATA family protein zinc fingers interact?
Reports of GATA-type Zn finger motifs mediating proteinprotein interactions in vertebrates prompted us to investigate
potential interactions between the yeast metal-binding clusters.
LexA- and B42-tagged fusions of the Dal80p-, Deh1p-, and
Gln3p-derived GATA-type Zn fingers as well as the unrelated
Put3p-derived binuclear cluster domains were constructed and
assayed by using the two-hybrid assay. A Dal80p Zn FingerLexAp bait mediated an interaction with a Dal80p Zn FingerLexAp prey that was three- to fourfold higher than interactions
with Deh1p Zn Finger-B42p or Gln3p Zn Finger-B42p prey
(Fig. 5A). In all three cases the interaction was highly dependent upon expression of the prey protein in raffinose plus
glucose minimal medium. When the experiment was performed with a Deh1p Zn Finger-LexA bait, b-galactosidase
production supported by each of the three interactions was
roughly the same and was about one-third the level observed
with the Dal80p Zn Finger-Dal80p Zn Finger interaction (Fig.
5B). Finally, when Gln3p Zn Finger-LexAp was used as bait,
the highest signal was observed with a Gln3p Zn Finger-B42p
prey followed closely by the Dal80p Zn Finger-B42p prey (Fig.
5C). b-Galactosidase production with Deh1p Zn Finger-B42p
as prey was only one-half to one-third of that observed with the
Dal80p and Gln3p prey plasmids (Fig. 5C). With a Put3p C6
cluster-containing fragment serving as either bait (Fig. 5D) or
prey (Fig. 5A), the signal was never higher than the background level observed in the absence of the prey being expressed, i.e., in cells growing in minimal glucose medium.
These results are consistent with the suggestion that some
interaction between the Zn finger motifs of the Dal80, Deh1,
and Gln3 proteins can occur, but those interactions are minor
compared to those mediated by the leucine zipper motifs of the
Dal80 and Deh1 proteins.
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teract, it raises the possibility that cells may contain Dal80p
and Deh1p homo- and heterodimers. If such heterodimers can
form, it is interesting to query whether three types of negative
sites may exist upstream of Dal80p- and/or Deh1p-regulated genes, i.e., those associated with Dal80p-Dal80p, Deh1pDeh1p homodimers, and Dal80p-Deh1p heterodimers.
Interpretation of two-hybrid assay results can be compromised by many factors deriving from the assay system itself, for
example, the need to fuse LexA or a Gal4 DNA binding site to
the bait protein and a B-42 transcriptional activation domain
to the prey protein. However, under the best of conditions, the
relative stabilities of interactions can be reflected in the data
obtained; all else being equal, more stable interactions would a
priori be expected to yield higher b-galactosidase production
than unstable ones. Therefore, to the extent that the b-galactosidase values we observe are reflective of the stability of the
protein-protein interactions underlying them, an interesting
question is raised. Are the actual differences between the selfassociation potentials of Dal80p and Deh1p molecules as great
as the b-galactosidase activities we see, and if so, do they have
biological implications? They might, for example, if only the
dimeric forms of Dal80p and Deh1p bind to DNA.
Finally, protein-protein interaction between the zinc finger
motifs of the GATA factor proteins we studied can be demonstrated to occur in the two-hybrid assay. However, again to
the extent that b-galactosidase is reflective of protein-protein
stability, these interactions would appear to be quite small
relative to those mediated by the leucine zipper motifs. This, in
turn, argues that any physiological significance that might be
envisioned for such zinc finger-zinc finger interactions should
be viewed cautiously.
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