
Retraction

I WISH TO RETRACT THE RESEARCH ARTICLE

“Hairpin RNAs and retrotransposon LTRs
effect RNAi and chromatin-based gene
silencing” (1). My laboratory is unable to
reproduce the observations reported in Figs.
1 and 2 because we do not possess the
plasmid pshura4SE-280 plasmid or fission
yeast strains that contain it. In addition,
attempts to reproduce these observations
with other ura4-hairpin constructs have
failed. I therefore retract the conclusion that
expression of a hairpin RNA homologous to
ura4 RNA results in the production of siRNA
that bring about methylation of histone H3
on lysine 9 and recruitment of Swi6 to the
ura4+ gene in Schizosaccharomyces pombe.
In addition, the data (Figs. 3, 4, and 5) indi-
cating that long terminal repeats (LTRs) are
enriched in H3K9me2 and Swi6 chromatin
and that the expression of genes lying close
to LTRs in cells lacking Ago1, Dcr1, Rdp1,
Clr4 or Swi6 is increased are not repro-
ducible by us or others. I therefore retract
the conclusion that LTRs in S. pombe are
packaged in RNAi-dependent heterochro-
matin and that these LTRs are involved in
the regulation of nearby genes. I deeply
regret any inconvenience that publication
of these data has caused for others. The
f irst author of the original paper, Vera
Schramke, declined to be an author of this
retraction.

ROBIN ALLSHIRE

Wellcome Trust Centre for Cell Biology, Institute of

Cell and Molecular Biology, King’s Buildings,
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Benefits and Risks

in Malaria Control

THE REPORTS BY S. BLANFORD E T A L .
(“Fungal pathogen reduces potential for
malaria transmission,” 10 June, p. 1638)
and E.-J. Scholte et al. (“An entomopatho-
genic fungus for control of adult African
malaria mosquitoes,” 10 June, p. 1641)
identify the fungus Metarhizium anisopliae
as a potentially useful pesticide to combat
malaria. For over a century, M. anisopliae
has been used for agricultural pest control.
To date, it has not been demonstrated to be
either infectious or toxic to mammalian
species. However, our studies (1–3) have
demonstrated that mice exposed via the res-
piratory tract to extracts of M. anisopliae
developed responses similar to those of

human allergic asthmatics. Additionally,
there is anecdotal information as well as
limited clinical data suggesting that some
individuals exposed occupationally to M.
anisopliae have become sensitized (4). The
“active ingredient” for commercial applica-
tion of M. anisopliae is the conidium (asex-
ual spore), a viable reproductive unit, which
is likely to spread, particularly because M.
anisopliae infects a wide range of insects.
In indoor environments, genetically predis-
posed individuals exposed to spores as well
as to mycelium (hyphae) and the inducible
proteases and chitinases may develop an

allergic reaction potentially leading to
asthma. The lives saved by mosquito con-
trol are an important goal. However, it is
important to be aware that there are risks
associated with the possibility of repeated
spraying in indoor environments and the
fact that allergenicity does not necessarily
depend on viability of spores. 
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S. BLANFORD ET AL. (“FUNGAL PATHOGEN

reduces potential for malaria transmission,”
Reports, 10 June, p. 1638) and E.-J. Scholte
et al. (“An entomopathogenic fungus for
control of adult African malaria mosqui-
toes,” Reports, 10 June, p. 1641) describe
the use of entomopathogenic fungi
Beauveria bassiana and Metarhizium
anisopliae as agents for mosquito vector
control to combat malaria. Scholte et al.
hung M. anisopliae–impregnated sheets

within houses in Tanzania. A similar vehi-
cle of delivery is proposed for B. bassiana.
Although we welcome new weapons in the
war against malaria, potential side effects
should be addressed before their deploy-
ment. Two concerns about the use of these
entomopathogenic fungi for mosquito con-
trol have already been raised: the indiscrim-
inate killing of insects within treated
dwellings, and evolutionary effects on
Plasmodium development (1). We have fur-
ther concerns about this proposed mosquito
control method. Some insect groups, such
as locusts, ants, and termites, can become

resistant to M. anisopliae infection (2–4).
The levels of mosquito mortality achieved
by Blanford et al. (~90%) could allow the
selection of fungus-resistant flies. Also, it
takes several days before infected mosqui-
toes die, during which time they are likely
to disperse with the fungi. Previously, these
entomopathogenic fungi have been shown
to kill a wide variety of invertebrates, but
also fish and reptiles (5–7). In addition, M.
anisopliae is toxic to two indigenous
African Sahel invertebrates, the fairy
shrimp Streptocephalus sudanicus and the
backswimmer Anisops sardeus (8).
Worryingly, B. bassiana can infect
immunosuppressed people (9, 10), a partic-
ular concern in many of the malaria-
endemic regions of sub-Saharan Africa
with high HIV/AIDS prevalences. Negative
ecological impacts need to be fully evalu-
ated and weighed against achievable human
health benefits.
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Metarhizium anisopliae
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Response
ANY NOVEL ANTIMALARIA TECHNOLOGIES
must be subject to rigorous public health
cost-benefit evaluations. Given the magni-
tude of the malaria problem, and our cur-
rent understanding of these insect
pathogens, we are cautiously optimistic
that the use of fungal biopesticides for
malaria control will not be curtailed by
their theoretical potential to impact on
human or environmental health in malaria-
endemic regions.

Any small protein-based particles can
act as allergens. Such aeroallergens are
ubiquitous (1). Similarly, common infec-
tious fungal pathogens such as Aspergillus
spp., Fusarium spp., and Penicillium spp.
(2) are abundant and widespread. It seems
unlikely that antimalaria fungal biopesti-
cides would add significantly to this bur-
den. The delivery systems we are investi-
gating use spores formulated in oil. These
oil formulations cause the spores to adhere
to the substrate on which they are applied
and so should not contribute substantially
to spore load in the air. We expect the
majority of infected mosquitoes to die in
the external environment. Studies on the
effects of M. anisopliae on grasshoppers in
Africa indicate that >95% of infected indi-
viduals can be preyed upon before they ever
have a chance to produce new spores (3).
Some mosquitoes may, of course, die in
houses, but spores only appear on insect
cadavers when ambient relative humidity is
very high, and by the time any spores could
appear, scavengers such as ants will likely
have removed any infected corpses that
have evaded routine house cleaning. 

Regarding broader environmental
impact, possible nontarget species within
houses, such as flies and other mosquito
species, are frequently nuisance pests and
sometimes also associated with health risks.
Moreover, contrary to the suggestion of
both sets of Letter writers, fungal host range
is isolate-specific, not species-specific (4);
thus, we as yet know little about host speci-
ficity of the individual fungal isolates we
are investigating. Furthermore, infection
also depends on ecological context. The
study on the impacts of M. anisopliae on
aquatic invertebrates cited by Hutchinson
and Cunningham, for example, used a max-
imum challenge test exposing organisms to
high doses of spore powder (of a completely

different isolate) mixed in water with
detergent (5). Such an exposure route is of
questionable relevance given our intended
use strategy. 

No interventions are risk-free, and it’s
important to evaluate what these risks are.
Indeed, regulatory frameworks rightly
demand it. However, risks should not be
viewed in isolation or evaluated without
proper appreciation of both the ecological
and socioeconomic contexts. 
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Estrogen Receptors 

and Cell Signaling

THE REPORT BY C. M. REVANKAR ET AL. (“A
transmembrane intracellular estrogen
receptor mediates rapid cell signaling,” 11
Mar., p. 1625) presents findings that the G
protein–coupled receptor GPR30 localizes
exclusively to endoplasmic reticulum and
binds an estradiol-Alexa dye conjugate. As
such, they suggest that it signals so-called
estrogen-induced “rapid effects” in estro-
gen receptor (ER)–negative cells. In the
accompanying Perspective (“A new media-
tor for an old hormone?”, 11 Mar., p.
1572), S. C. Hewitt et al. note that there are
earlier reports of estrogen-induced GPR30
signaling, but in these studies, GPR30 was
localized in the plasma membrane, not the
endoplasmic reticulum; other work sug-
gests GPR30-mediated estrogen effects
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but at µM levels  of hormone (1), not the
nM levels seen by Revankar et al. Further,
the GPR30 gene may not be expressed in
most ER-negative breast cancers (2). Also,
Ahola et al. (3) find that estrogen induces
growth in cells treated with GPR30 anti-
sense oligonucleotides, indicating that
GPR30 is not required for this action. The
PI3K assay used by Revankar et al.

addresses PIP3 accumulation in nuclei, but
it is not clear if this means PI3K is acti-
vated at the plasma membrane  by GRP30.
There is no report of high-aff inity, sat-
urable estrogen binding to the endoplasmic
reticulum. Another diff iculty is the
plethora of ER forms; some cells once con-
sidered ER-negative express ERβ or vari-
ant ERs. Also, the biological significance
of estrogen signaling in ER-negative breast
cancers is unknown. Clinical findings on
treatment of breast cancer patients show
significant benefit of hormonal therapy in
those with ER-positive tumors, but little in
those with ER-negative tumors (4).
Evidence suggests that ER associates with
the plasma membrane and is required for
rapid responses to estradiol (5, 6). No
proof has yet been provided that GPR30 is
relevant to estrogen action in ER-positive
breast cancer. A role for GPR30 in cellular
actions of estrogen, as emphasized by
Revankar et al. in ER-negative breast can-
cer cells, remains to be demonstrated. 
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Response
PIETRAS ET AL. SUGGEST THAT IN EARLIER

reports of estrogen-induced signaling,
GPR30 was shown to localize to the
plasma membrane. However, the original
description of GPR30 function (1) did not
examine the receptor’s localization; rather,
it was assumed that it would be expressed
in the plasma membrane. Furthermore, an17050 Montebello Road

Cupertino, California 95014
Email: AAASinfo@betchartexpeditions.com

Call for trip brochures &
the Expedition Calendar

(800) 252-4910

We invite you to travel with
AAAS in the coming year. 
You will discover excellent
itineraries and leaders, and
congenial groups of like-
minded travelers who share a
love of learning and discovery.

India Wildlife Safari
January 21–February 5, 2006

A magnificent look at the exquisite
antiquities and national parks of
India, from the Taj 
Mahal, Agra Fort 
& Khajuraho 
Temples to tigers 
and Sarus cranes! 
$3,595 + air.

Alaska Aurora Borealis
March 2-8, 2006

Discover Alaska in winter including
20,320-ft Mt. McKinley.
See ice sculptures 
in Fairbanks and 
the Aurora Borealis
with lectures at the
Geophysical Institute.
$2,495 + air.

Turkey Eclipse
Yacht Adventure

March 21–April 1, 2006
Explore Greek and Roman sites from

Dalaman to Antalya. See the Total
Solar Eclipse March 29. $4,995 + air.

Aegean Odyssey
May 24–June 7, 2006

Our classic adventure to
explore the history of Western
Civilization in Athens, Delphi,

Delos, Santorini, & Knossos.
$3,695 plus 2-for-1 air + tax from JFK.

China
Feathered Dinosaur

March 18–April 5, 2006
Explore highlights 
of Beijing, Xian and

cruise the Yangtze River,
plus the world’s finest 
fossil sites of feathered
dinosaurs, the species at

the transition from reptile to bird.
$5,990 + air.

December 27, 2005–
Oaxaca January 2, 2006

Explore the rich cultural heritage
from Mexico City to Oaxaca. Visit
fascinating archaeological sites.
$2,495 + air

L E T T E R S

Published by AAAS



additional study (2) provided no markers
by which to establish the subcellular local-
ization of the diffuse cellular GPR30
staining. The use of membrane prepara-
tions, at times designated as plasma mem-
branes, for binding and functional assays
must also be viewed in light of the fact that
the preparations were either crude (3) or at
best enriched with marker distributions
not presented to demonstrate purity (2).
Our conclusion that GPR30 is expressed
in the endoplasmic reticulum is supported
by multiple independent approaches.
Pietras and colleagues infer that other
work (4) suggests that GPR30-mediated
estrogen effects occur only at µM and not
nM concentrations of estrogen. Robust
GPR30-dependent cellular responses at 1
nM estradiol have been demonstrated [(1,
5–7); our Report]. In addition, the selec-
tivity of 17β-estradiol over 17α-estradiol
has been shown to be in excess of 103 to
104 [(2); our Report], revealing high selec-
tivity for the physiological isomer of estra-
diol. Pietras et al. question whether the
nuclear PIP3 accumulation is due to PI3K
activation—our data demonstrate the de
novo synthesis of PIP3 by PI3K. With
respect to estradiol binding capacity, we
demonstrated that binding of estradiol-
Alexa633 to GPR30 is essentially equimo-
lar with binding to ERα and ERβ (Fig.
2E).  Finally, competition binding studies
with 17β-estradiol demonstrated
a Ki of ~6 nM, within twofold the
value recently reported by others
using tritiated estradiol (2). 

As Pietras et al. point out,
some cells previously considered
ER-negative may express ERβ or
other ER variants. For these rea-
sons, we expressed GPR30 in
cells that are otherwise unre-
sponsive to estrogen stimulation
and in addition, we depleted
GPR30 in cells expressing endo-
genous GPR30 to confirm that
the only estrogen-responsive
receptor in the cells is GPR30.
We agree that recent evidence
suggests that the classical ER can associate
with the plasma membrane and initiate
rapid signaling, confirming the multiple
mechanisms through which the classical
estrogen receptor is likely to mediate the
effects of this hormone. Such results, how-
ever, do not exclude a possible role for
GPR30 in estrogen biology. 
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What Should

We Call Pluto?

THE DISCOVERY OF 2003 UB313,AN OBJECT

that is larger than and farther away from the
sun than Pluto, has reopened the question
of what is a planet (“Newfound ‘tenth
planet’ puts Pluto behind the eight ball,” R.
A. Kerr, News of the Week, 5 Aug., p. 859).
The International Astronomical Union
(IAU) has suggested the idea of calling
both Pluto and the new object “Trans-
Neptunian planets” (TNPs), including
planet in the name but with a qualifier. This
proposal is worth a try, but it raises some
problems. Pluto, UB313, and other similar

bodies must be named as
asteroids exclusively,
not only because they
are different from the
other eight planets, but
because of their similar-
ity in origin, size, com-
position, and orbital
parameters to hundreds
of thousands of small
rocky objects orbiting
the sun at more than 30
AU, in a region called
the Edgeworth-Kuiper
Belt. If the term “planet”
is still included in the
name, then we could

have hundreds of this new kind of planet in
the solar system in the future. If TNPs are a
class roughly def ined as “large objects
that orbit the sun beyond Neptune,” what
will be the name of similar small rocky
objects that will eventually be discovered
orbiting in the outer regions of stellar sys-
tems other than ours? 

In planetary science, the tools for
examining our cosmic neighborhood con-
tinue to be refined and extended, and so we
are beginning to appreciate that the rich-
ness of our stellar system is much greater
than it appeared to earlier explorers and
name-givers, demanding revisions ofC
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Image of Pluto taken by the
European Space Agency’s
Faint Object Camera on 
21 February 1994, when
Pluto was 4.4 billion km
from Earth.
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