
picture story

The expression of genes is a carefully
orchestrated process. Both the timing and
level of expression need to be strictly regu-
lated in response to various signals to main-
tain cell viability. At the transcriptional
level, positive regulation is often achieved
by active recruitment of the transcription
complex to the promoter while nega-
tive regulation can involve restricting
access to the promoter.

In eukaryotes, the TATA binding
protein (TBP), the DNA binding
subunit of the transcription factor
complex TFIID, binds to the TATA
promoter element of genes tran-
scribed by RNA polymerase II and
plays an important role in recruiting
the transcription machinery to this
site. The highly conserved C-termi-
nal domain of TBP crystallizes as a
dimer in the absence of DNA but
binds to DNA as a monomer. Because the
TBP dimer interface partially overlaps with
the DNA binding site (near the arch in the
red subunit), dimerization blocks the DNA
binding activity of TBP. While biochemical

and crosslinking studies suggest that TBP
dimers form in solution, it has not been
clear if the dimer is physiologically relevant.

To address the importance of the dimer
in vivo, Pugh and colleagues (Mol. Cell 3,
717-727, 1999) asked whether the stability
of the dimer could be correlated with the

level of transcription in yeast. They rea-
soned that if transcription depends on
binding of the monomer and if dimer dis-
sociation is rate limiting then mutants
defective in dimer formation should
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increase the level of basal transcription.
Three residues (shown in black) at the
interface of the crystallographic dimer (one
monomer in red and the other in blue) were
mutated to destabilize the TBP dimer.
These mutants failed, to various degrees, to
form dimers in vitro as demonstrated by
their inability to interact with immobilized-
TBP resin. In cells containing these
mutants, the basal expression level of a vari-

ety of genes, including a -galactosi-
dase gene, was elevated. Significantly,
the increase in expression level corre-
lated with the stabilities of the mutant
dimers.

These findings, together with the
fact that TBP dimers can be found in
vivo by crosslinking, support the idea
that TBP dimerization is important
for transcriptional regulation. In this
model, activated transcription is likely
to involve the dissociation of TBP
dimers, facilitated perhaps by activa-
tors bound to the enhancer elements,

and the synergistic action of other factors
such as TFIIA and possibly TBP associated
factors (TAFs). Dimer dissociation could
thus be a potent means by which to regulate
transcription. Hwa-ping Feng

history

Break up to act up

In this issue of Nature Structural Biology (on
page 765), Tate and coworkers present the
structure of the cricket paralysis virus — the
first structure of an insect picornavirus. An
accompanying News and Views report (on
page 717) notes that the study of insect
viruses, and indeed of insect pathogens in
general, has been rather limited in compari-
son to the study of mammalian pathogens.
Thus, it is ironic to note that some of the first
characterized pathogenic diseases were
those of insects, specifically silkworm cater-
pillars and moths.

In the mid 1800s, a pervasive disease deci-
mated silkworm agriculture in France. In an
effort to save the silk-production industry,
the French government persuaded Louis
Pasteur, well-respected for his work on fer-
mentation, to study the problem — despite
the fact that he had no experience with silk-
worms, or even with animals in general. A
recent biography of Pasteur (shown to the
right) outlines his contributions to under-
standing and preventing insect disease. His
efforts from 1865 to 1870 led to the discov-

ery that the disease affecting the silkworms
was really two separate parasitic infections
— known as pébrine and flacherie. The
agents causing pébrine and flacherie were
later identified as microsporidia and bacte-
ria, respectively (and it was later shown that

flacherie also has an important viral compo-
nent). Pasteur’s results suggested that cer-
tain procedures — which may seem obvious
today but were not well established at the
time — should allow silkworm breeders to
restore their stocks and revive silk produc-
tion. These included identification and  iso-
lation of uninfected silkworms, selective
breeding, and increased cleanliness of silk-
worm colonies. The silkworm infection
experiments, and his success in reviving the
silkworm colonies, undoubtedly left Pasteur
better prepared to analyze the roles of
microbes and hygiene in human disease.

Pasteur began his career in science as a
crystallographer, and his early work made
significant contributions to basic chemistry.
For example, he laid the foundation for
understanding stereochemistry by showing
that crystals of two compounds that had the
same molecular composition, tartaric acid
and paratartaric acid, diffracted light in
opposite directions. Given Pasteur’s work in
the disparate fields of crystallography and
insect disease, one can imagine that he
would take great pleasure in seeing the two
disciplines come together now to yield the
high resolution X-ray crystal structure of
the cricket paralysis virus. Tracy  Smith
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