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cycle control because Rb and HDAC1 can act
together to repress the cyclin E promoter,
and trichostatin A (a potent inhibitor of
HDAC1) can alleviate this repression.

The issue of how HDAC1 represses an
E2F-regulated promoter remains open. The
widely held view is that HDACs mediate 
the removal of highly charged acetyl groups
from core histones. This causes a tighter
association between DNA and nucleosomes,
thereby impairing the access of transcription
factors to DNA-recognition elements9. Con-
versely, histone acetyltransferase-mediated
acetylation would destabilize nucleosomes,
increasing the accessibility of promoters9.
Non-histone proteins may also be affected by
HDAC1, particularly those involved in the
regulation of gene expression. Such specula-
tions are supported by the fact that basal10

and sequence-specific11 transcription factors
are targets of acetylation.

The findings reported by Brehm et al.3

and Magnaghi-Jaulin et al.4 join an expand-
ing number of studies that implicate chro-
matin modulation in the genesis or suppres-
sion of cancer. For example, the E1a onco-
protein can stimulate proliferation by dis-
rupting the growth-suppressive interaction

between p300/CBP and another histone
acetyltransferase, P/CAF (ref. 12). A further
example of the cancer–chromatin connec-
tion comes from observations that the
potent anti-oncogenic activities of the
Mad(Mxi1)/Sin3 complex correlate with its
ability to recruit HDAC (ref. 13).

Repression of E2F-bound promoters by
Rb is considered to be one of the key mecha-
nisms by which Rb induces growth arrest1.
As such, the interaction between HDAC1
and Rb may represent a main point of attack
for the oncogenic process. To test this
hypothesis, Brehm et al. and Magnaghi-
Jaulin et al. conducted two types of experi-
ment. One showed that tumour-derived
point mutations and deletions that impinge
on the A/B pocket abolish both Rb-induced
repression and Rb-associated deacetylase
activity, correlating with increased transacti-
vation through E2F. The other experiment
documented that specific viral oncoprotein
sequences can disrupt the interaction
between Rb and HDAC13,4, and displace
deacetylase activity from Rb in vitro3. This
finding is significant because viral onco-
proteins invariably target and inactivate the
critical components of growth-suppressor
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Figure 1 Retinoblastoma and the road to cancer. Retinoblastoma (Rb) is a tumour-suppressor
protein that represses gene expression by modulating the architecture of chromatin. Brehm et al.3

and Magnaghi-Jaulin et al.4 have found that Rb tethers the E2F protein to the histone deacetylase
HDAC1, to form a complex that prevents expression from E2F-bound promoters. HDAC1 may
facilitate the removal of highly charged acetyl groups (white asterisks) from core histones, causing a
tighter association between the DNA and nucleosomes, and preventing transcription factors (TF)
from gaining access to the DNA. This repression is released when, on exposure to proliferative
signals, G1 cyclin-dependent kinases (CDKs) phosphorylate Rb. Viral oncoproteins such as T-Ag
may also bind Rb, causing it to dissociate, and allowing transcription to occur from the E2F-bound
promoters. (Figure provided by Lynda Chin.)
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100 YEARS AGO
By utilising the general ideas of the
nebular hypothesis of Laplace, and by
applying the equations obtained in the
first treatise, [Severenus J. Corrigan]
proceeds to investigate the genesis and
development of the solar system, to
determine the ages and temperatures of
the planets, as well as a multitude of
other important facts, which, if they
could only be demonstrated, would place
the author on a pedestal by the side of
Newton as the greatest astronomer of
the age. The fertility of resource of the
author in developing his ideas is
astonishing, and though at all times the
theories are intended to be primarily
based on known experimental data, this
basis is in many cases so slight and
uncertain, and the assumptions so
numerous, that the results must be
looked upon as mere speculations. The
author is equally at home discussing the
cause of the Noachian deluge, the nature
of vegetation on the planet Mars, and the
cause and origin of X-rays. 
From Nature 3 February 1898.

50 YEARS AGO
Versatility is the most delusive of the
fairy gifts; the men of genius on whom it
was bestowed otherwise than in subtle
malevolence can be counted on the
fingers. In the age of Euler himself,
Johann Heinrich Lambert shone by his
own light, not as a reflexion of the great
luminary, and had he consented to be
only a mathematician, the course of
mathematical history would have been
different. But condemned by the
humiliations of his early life to demand
intellectual submission from everyone he
met, Lambert could not bear the thought
that there were branches of learning of
which he was not a master, or stimuli to
which his mind did not respond. Asked
by the King of Prussia, “What do you
know?” he answered, “Everything, sire”;
and to the further question, “How did you
learn?”, the reply was, “I taught myself”.
His contemporaries were duly impressed
by the range of his knowledge, and if the
solipsistic manner of which we are told
suggests that he often knew that he was
relying on a bluff which might easily be
called, his portrait, which we can study
for ourselves, suggests that he
thoroughly enjoyed the sensation of
carrying off the bluff. 
From Nature 7 February 1948.
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