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Off target is on target
Mutations in the gene NOTCH1
underlie more than half of the cases
of T cell acute lymphoblastic
leukemia (T-ALL), report Andrew
Weng et al. in the 8 October Science
(306, 269-271). The data suggest that
drugs being tested for  Alzheimer dis-
ease that inhibit NOTCH receptor
signaling could help treat this aggres-
sive cancer, a common leukemia of
childhood.

NOTCH1 caught the researchers’ attention because rare chromosomal
translocations of NOTCH1 occur in human T-ALL and constitutively
activated forms of NOTCH1 induce T-ALL in mice. Through a screen
with NOTCH inhibitors, the authors identified human T-ALL cell lines
that required NOTCH signals for growth. The basis for NOTCH activa-
tion in these cell lines proved to be point mutations in NOTCH1. The
authors next identified identical or analogous mutations in 55–60% of
human T-ALLs. NOTCH1 is known to regulate T-cell development, and,
when overactive, pushes hematopoietic stem cells towards T-cell fate,
likely contributing to its ability to transform T-cell progenitors.

Like NOTCH1, a protein implicated in Alzheimer disease, β-amyloid
precursor protein (β-APP), is cleaved by the enzyme γ-secretase. In the
case of β-APP, the resulting proteolytic fragments are toxic to cells and
accumulate in the brains of Alzheimer patients as amyloid. These
insights have inspired the development of γ-secretase inhibitory drugs
for use in Alzheimer disease, but their possible use in patients has been
complicated by the recognition that they also can inhibit NOTCH sig-
naling. The data of Weng et al. suggest that the ‘off-target’ effect of such
drugs could benefit patients with T-ALL.
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COX2 gets complex
With the withdrawal of Vioxx from the market, COX-2 inhibitors are
now under heavy scrutiny for increasing blood pressure and cardiovascu-
lar risk. New work adds a layer of mechanistic complexity: in certain cir-
cumstances, COX2 inhibitors might actually lower blood pressure. In the
15 September Journal of Clinical Investigation Takayuki Fujino et al. pro-
vide evidence that COX-2 inhibitors also affect a hormone system in the
kidney that regulates blood pressure (114, 805–812).

When the blood pressure is low in the kidney, cells there release renin,
which turns up the blood pressure. Previous work had suggested that
prostaglandins—enzymes regulated by COX inhibitors—promote
release of renin. But which prostaglandin? The researchers fingered
prostaglandin I2 as the key mediator. COX-2 inhibitors reduce the syn-
thesis of prostaglandin I2, and, the researchers found, a COX-2 inhibitor
also decreased the expression of renin in the kidney. The decrease in renin
would be expected to decrease blood pressure—although the effects of
COX-2 inhibitors on other systems make the contribution of renin
release difficult to tease out.

Best practice for HIV vaccine
The population-wide impact of a partially effective HIV vaccine gets
an airing in a mathematical model by Miles Davenport et al. in the
October Journal of Virology (78, 11340–11351).

Vaccine strategies that stop the HIV virus in its tracks have proven
elusive, whereas in macaques, experimental vaccines that reduce viral
load have been more promising. The population-wide effects of such a
vaccine, however, are largely a black box. One concern is that decreased
viral loads could increase transmission rates by extending lifespan and
increasing the opportunity for infecting others.

The researchers found that—given an effective enough vaccine—
this pitfall was largely not an issue. They report that the factor with the
most impact on reducing infections and deaths was the degree of viral
load reduction. Other parameters examined included the rate of
emergence of escape mutants and the extent to which vaccination
alters disease progression—neither of which had a large influence on
the long-term rates of infection and death.

How low does the viral load have to go? The tipping point—to
reduce HIV mortality within 25 years after introduction of the
vaccine—was about a tenfold reduction in viral load. That is a
reasonable expectation, note the researchers, as experimental SIV
vaccines can drop viral load in monkeys by at least that much. Perhaps
not surprisingly, the vaccine had the greatest impact in areas of low
HIV prevalence with a rapidly growing epidemic.

Regulatory T Cells get tough
Regulatory T cells, all the rage among immunologists for their ability to
dampen the immune response, can kill other immune cells. Studies by
William Grossman, James Verbsky and colleagues reveal one way that
these cells kill: through a system that creates pores in target cells and
induces apoptosis.

Regulatory T cells mediate tolerance to antigens, and people who do
not make some types of regulatory T cells develop autoimmune disease.
The immunomodulatory role of these cells has prompted an examina-
tion of how they downregulate other immune cells.

In the October issue of Immunity (21, 589–601), the researchers showed
that regulatory T cells take advantage of the perforin-granzyme system,
which creates the pores that kill. Killing seemed to be biased toward cer-
tain types of immune cells, such as activated T cells. The work comes in
the wake of a similar study published in Blood (doi:10.1182/blood-2004-
03-0859) on the ‘adaptive’ subtype of regulatory T cells—which can also
kill tumor cell lines through the perforin-granzyme pathway. Additional
modes of immune modulation clearly come into play: other studies have
suggested that regulatory T cells also induce cell suicide through Fas lig-
and, and can suppress T-cell proliferation.

Calcium tied to autism
A new genetic disorder—with symptoms that include autism, a disease
hard to pin to any gene—has emerged, report Igor Splawski et al. in the
1 October issue of Cell (119, 19–31). Individuals with the disorder,
dubbed ‘Timothy syndrome,’ have lethal heart arrhythmias, webbing of
the fingers and toes, immune deficiency, intermittent hypoglycemia
and autism, among other problems.

The researchers traced the disorder to a gene encoding a widely
expressed L-type calcium channel, previously known to regulate the
heartbeat. In Timothy syndrome, the channel is not properly
controlled: calcium flows into the cell through the channel in a flood—
likely inducing calcium overload in multiple cell types. Which of the
defects of the syndrome result from aberrant day-to-day calcium
handling, and which result secondarily from calcium-regulated
developmental events remains to be determined. The researchers next
plan to ask whether calcium channels are altered in patients with
various forms of autism, and whether aspects of Timothy syndrome
will respond to channel-blocker therapy.

A normal T cell: nudged in the
right direction by NOTCH1.
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