
of Europe,where it is used as a decorative gar-
den shrub or as a hedge. Cherry laurel pro-
vides dense, evergreen cover, and its scented
flowers and black,bird-dispersed fruits have a
certain appeal. But the cyanide-generating,
toxic properties of its leaves, so familiar to
entomologists, ensure that it is well protected
from vertebrate and invertebrate grazers.As a
result it competes vigorously against other
plants that grow in its favoured habitat of
shady forest floors.Like Rhododendron ponti-
cum2, an evergreen shrub from the same
region of Asia, it has become an aggressive
invader in many of the regions of Europe
where it has been introduced, including the
deciduous forests of Switzerland3.

Several broad-leaved evergreen shrubs
from more southern climes are currently
proving invasive in Switzerland, possibly
assisted by climatic changes that have led to
milder winters and wetter summers. But it
could be that rising atmospheric concentra-
tions of CO2 are also having a direct influence
on changing competitive balances among the
plants of Swiss woodlands. Hättenschwiler
and Körner examined this possibility by 

constructing open-topped chambers within
the forest in which germinating seeds of cherry
laurel were planted along with seedlings of
native plants, including holly (Ilex aquifoli-
um), ivy (Hedera helix), hornbeam (Carpinus
betulus) and ash (Fraxinus excelsior). Three
treatments were provided,one in which ambi-
ent CO2 levels of 365 �mol mol�1 (p.p.m.)
were maintained within the chambers,togeth-
er with one treatment of 500 p.p.m.and anoth-
er of 660 p.p.m.; the plots were then allowed to
develop over three growing seasons. Despite
the depredations of mice, 24 chambers sur-
vived the experiments and were harvested to
supply data on relative growth rates.

Cherry laurel seedlings that had been
exposed to increased levels of CO2 showed a
56% increase in biomass accumulation over
the three years compared with the control,
although there was no significant difference
between the two enhanced CO2 treatments.
Holly, on the other hand, showed no signifi-
cant increase in biomass when given addi-
tional CO2. Ivy doubled its biomass under
raised CO2, and increased its length of stem
growth by 137% at 660 p.p.m., but the horn-
beam seedlings were unaffected by CO2 level.
The strong differential responses between
species suggest that the changing atmos-
pheric concentration of CO2 is likely to have
a substantial impact on community com-
position in the Swiss deciduous forests. Not
only will the invasive alien cherry laurel be
favoured, but the native climbing ivy may
also flourish under the new conditions,
which could in turn affect tree growth — ivy
weighs heavily on tree canopies and can 
render them susceptible to wind damage.
Frost-sensitive ivy is close to its climatic limit
in these woods, where daily mean tempera-
tures in January are �2 �C, so increasingly
mild winters will also favour its growth.

In his seminal work on invasive species,
published in 1958, Charles Elton4 wrote of
an approaching ecological explosion of
plant and animal pests as a consequence of
increasing movements of goods and people
around the world. His prophesies have
proved correct, but the further influence of
global change could fuel the explosion to 
levels beyond all expectation. Field experi-
ments exploring the direct effects of atmos-
pheric CO2 concentration on invasive plants
within natural communities are scarce5: a
more intensive and internationally planned
programme of research is called for. ■
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Some species of plant will prefer a world with higher levels of
atmospheric carbon dioxide. When those species are invasive pests,
the invaders may well flourish at the expense of the native vegetation.   

Concern about the rising levels of
carbon dioxide in the atmosphere
centres on global warming. But CO2

is of course also the raw material of photo-
synthesis, and the growth of some plants is
often limited by its relatively low ambient
concentration (less than 0.04% by volume in
the atmosphere). Such plants may be stimu-
lated to grow by any increase in the gas, while
others are not, resulting in a shift in the 
competitive balance in a plant community.

This is a worrisome prospect for conser-
vationists,given the possibility of non-native,
invasive plants being favoured at the expense
of a native flora. An example of such a situa-
tion is described in Functional Ecology by
Hättenschwiler and Körner1.They have stud-
ied the response of the invasive cherry laurel
(Prunus laurocerasus) to elevated CO2, and
compared it with the responses of the native
shrubs and trees in the forests of Switzerland.

As is the case with many invasive plant
pests, the cherry laurel has been transported
by humans away from its native region,in this
case from around the Black Sea in southwest
Asia. It has been introduced into many parts

with TWEAK, a member of a family of pro-
teins that also induce angiogenesis in vivo8.So
there are data supporting a role for VG5Q in
angiogenesis, although the precise molecular
mechanisms involved require elucidation by
more extensive in vivo experiments.

So is the mystery of the genetic basis for
KTS solved? Certainly not. The chromo-
somal translocation has been found in only
one affected child, and the E133K mutation
is present in less than 4% of KTS patients.
Many more KTS susceptibility genes are
probably also involved.We do not know why
the distribution of these blood-vessel defects
is usually focal and varied, when all the
patient’s cells have the same genetic make-
up. Perhaps variations in the VG5Q gene
might not all be manifest, and only lead to
vessel defects in particular tissues through
other factors that have yet to be discovered.
Alternatively, variation in the VG5Q gene
might, by itself, be insufficient to produce
defective vascular formation, but instead
only increase the susceptibility of patients to
develop KTS — that is, a second ‘hit’, a muta-
tion of either the residual normal VG5Q gene
or another gene, must then occur. As the lat-
ter mutation would not affect all the cells in
the body, focal defects would develop only at

particular locations9. This is not without
precedent — a second hit in the gene for 
glomulin probably explains the focal nature
of other vascular malformations1.

What are the overall implications of Tian
and colleagues’ findings3? First, they demon-
strate the usefulness of genetic screening,
which should prompt vascular biologists,
clinicians and geneticists to consider similar
strategies. Second, they show that mutations
in VG5Q can disrupt angiogenesis in
humans, which points to VG5Q as having 
the potential — hopefully,even a therapeutic
one — to modulate angiogenesis. ■
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