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the basis of this concept, Coates and co-
workers have devised catalysts that can select
different sequences of lactide (a cyclic dimer
of lactic acid) stereoisomers to create a vari-
ety of regular structures, including R-S-R-S
(syndiotactic), R-R-S-S-R-R (disyndiotac-
tic), and R-R-R-R-S-S-S-S (stereoblock)
(11). This novel strategy enables the creation
of new architectures from chiral monomers.
The control of stereochemistry and the
controlled introduction of functional
groups are of paramount importance for
the synthesis of pharmaceutical and agro-
chemical intermediates. Combining these
properties in one catalyst remains one of
the central challenges in polymerization
catalysis. Olefin polymerization catalysts
have high stereoselectivities but are notori-
ously intolerant of functional groups. Re-
cent advances in generating catalysts with
higher functional group tolerance have
been made with late transition metals (/2).
These catalysts activate olefins in polar
and in some cases aqueous media, but few
are also highly stereoselective. Promising
examples of catalysts that combine stere-
oselectivity with high functional group tol-
erance include chiral catalysts for stereose-
lective metathesis reactions (13, 14), stere-
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oselective palladium catalysts for the syn-
thesis of stereoregular, chiral polyketones
(8), and stereoselective zirconium and lan-
thanide catalysts for acrylate polymeriza-
tions (15).

The control of polymer chain length is
also critical in polymer synthesis. Major
advances have been made in the develop-
ment of living polymerization strategies
(so called because the catalyst or polymer-
ization initiator remains active at the end
of the growing polymer chain). These
strategies permit control of the molecular
weight and molecular weight distributions
and allow for the synthesis of block
copolymers. Few systems are both living
and stereoselective (/6, 17), however, and
simultaneous control of molecular weight
and relative stereochemistry remains an
important goal in polymerization catalysis.

The pace of development in stereose-
lective catalysis for both fine chemical and
polymer synthesis has been breathtaking,
but formidable challenges remain. For the
next generation of synthetic macro-
molecules with ever more closely defined
properties and functions to become a reali-
ty, stereoselective and living cationic or
radical polymerization schemes must be

developed, highly functionalized olefin
copolymers must be synthesized, and new
polymer architectures must incorporate de-
fined sequences of monomer units, func-
tional groups, and stereocenters.
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Beta Diversity in
Tropical Forests

J. F. Duivenvoorden, J.-C. Svenning, S. J. Wright

he tropics support more than
T200,000 species of flowering plants

including many tree species (/). Yet
even between different geographical areas,
species composition may vary dramatical-
ly. For the tropical forests of Africa, Asia,
and the Americas greater than 10° km? in
size, overall or gamma diversity varies
from perhaps 30,000 to 120,000 species of
flowering plants (2). It is well established
that smaller forest plots ranging from
0.001 to 0.01 km? in area contain from 30
to 300 tree species (alpha diversity) (3).
Less information is available for beta di-
versity, which describes how species com-
position varies from one area to another.
On page 666 of this issue, Condit et al. (4)
present a new analysis of beta diversity in
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which they compare the species composi-
tion of forest plots that are located at dis-
tances of 10~! to 10% km apart in the
neotropics of Panama (southern Meso-
america) and in Ecuador and Peru (west-
ern Amazon).

Condit et al. ex-
plore how similarity in
tree species composi- :
tion from plot to plot
declines as the distance
between the plots in- Space and
creases. Regions in environment
Panama and the west-
ern Amazon that are
10* km? in area sup-
port 3500 to 5000 tree
and shrub species (5).
Yet at smaller scales
(107 km?), the western

Environment 7%
rﬁ —

beta diversity from the quotient of gamma
and alpha diversity. This method predicts a
relatively low beta diversity for the western
Amazon, which Condit et al. confirm.
However, this prediction is not in line with
earlier views of strong beta diversity in
western Amazonian forests (6). The higher
beta diversity in Panama presumably re-
flects greater spatial variation in geology
and climate and a lag in forest recovery af-
ter the marked temporal variations in cli-
mate during the last glacial cycle.

The investigators (4) compared their ob-
servations to predictions
derived from a neutral
model that takes into ac-
count dispersal capacity
but ignores environmen-
tal and historical events
controlling species dis-
tribution. Their data
compare well with the
neutral model at in-
termediate distances
(0.2 to 50 km) between
plots, underscoring the
potential importance of
dispersal as a key pro-

Unexplained

Amazonian forests
support 2 to 10 times
as many species as do
the Panamanian forests
(6). It is possible to ob-
tain rough values for

Tropical forest diversity. Variance in tree
species similarity among plots in Panama-
nian tropical forests. Distance and envi-
ronment explain minor portions of the
variation in species similarity. The bulk of
the variation remains unexplained.

25 JANUARY 2002 VOL 295 SCIENCE www.sciencemag.org

cess in the structuring of
tropical forest diversity
(7). At smaller dis-
tances, they observed
much greater similarity
in species composition



between plots than that predicted from the
model (8). When the distances between plots
were much larger as found in the western
Amazon, the model again underestimated
the similarity in species composition. Condit
et al. conclude that dispersal is not the prin-
cipal event that determines the diversity of
tree species in western Amazonia (9).

To quantify the relative importance of
spatial and environmental events in deter-
mining species similarity between plots, we
have reanalyzed Condit ef al.’s Panama plot
data. Dispersal is a purely spatial process:
Progeny grow close to their parents when
dispersal capacity is low. We used straight-
line distances between plots to represent the
dispersal process. Condit et al. provided four
crucial environmental variables: elevation,
precipitation, age of the forest stand, and the
type of bedrock. We used similarities con-
verted from normalized differences between
plots to quantify each environmental vari-
able, and the Steinhaus coefficient to quanti-
fy species similarity. Distance and the four
environmental variables were all significant
predictors of species similarity between plots
in permutation-based multiple regressions.
We then partitioned the variance in species
similarity by computing multiple regressions
of species similarity against distance only,
environmental variables only, and both dis-
tance and environmental variables (10). Dis-
tance alone and environmental variables
alone explained minor portions of the varia-
tion in species similarity (see the figure).
Distance and environment together, however,
explained 24% of the variation. The inability
to separate distance and environment reflects
a strong gradient in rainfall that is highly
correlated with distance between Panamani-
an plots (/). Perhaps most important, 59%
of the variation in species similarity re-
mained unexplained by either distance or en-
vironment. In an analogous study, distance
and environment explained just 16% of the
variation in upland tree species composition
between Colombian forest plots (12). This
unexplained variance is typical for studies of
tree species similarity in tropical forests.

Condit ef al.’s approach is an important
step toward predicting the effects of plant
dispersal on species composition in the
tropics. However, given that most of the
variation in species similarity in tropical
forests cannot be explained, there is a clear
need for additional data and analyses be-
fore we fully understand the events that
determine tropical forest diversity.
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This Hormone Has Been
Relaxin’Too Long!

Richard Ivell

endocrinology that we are still

seeking a receptor for the
pregnancy hormone relaxin, one
of the first reproductive hor-
mones to be identified (/). Enter
Hsu and colleagues (2) on page
671 of this issue to remedy the
deficit. They describe two G pro-
tein—coupled, seven—transmem-
brane domain receptors (LGR7
and LGRY) that fulfill the re-
quirements of a relaxin receptor.

On the one hand, the result is
expected because relaxin is
known to cause an increase in
the concentration of intracellular
cAMP in most (but not all) of its
target tissues, consistent with its
binding to a G protein—coupled
receptor. Furthermore, the struc-
tural similarity of LGR7 and
LGRS to receptors for other re-
productive peptide hormones,
such as luteinizing hormone and follicle-
stimulating hormone, suggests that all of
these hormone receptors may share a com-
mon evolutionary origin. On the other
hand, however, the Hsu et al. findings are
unexpected because relaxin and its rela-
tive, relaxin-like factor (RLF/INSL3),
structurally belong to another group of
peptide hormones that includes insulin and
IGF1. Logically, therefore, one might have
expected the relaxin receptor to be an or-
phan membrane—associated tyrosine ki-
nase receptor resembling those that bind to

It is an irony of reproductive
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TK
cascade

A receptor for relaxin. The different signal transduction
pathways involved in the up-regulation of cAMP by the
peptide hormone relaxin (RLX). When relaxin binds to its G
protein—coupled receptor, LGR7 or LGRS, a G protein sig-
naling pathway is activated leading to stimulation of
adenylate cyclase (AC) and an increase in cAMP (2). Bind-
ing of relaxin to its receptor also may activate a tyrosine
kinase pathway that inhibits the activity of a phosphodi-
esterase (PDE) that degrades cAMP (4).

insulin and IGF1. Indeed, pharmacological
evidence indicates that inhibitors of tyro-
sine kinase receptors block signal trans-
duction by the relaxin receptor, and that
relaxin can induce tyrosine phosphoryla-
tion and inhibition of a cell-specific phos-
phodiesterase, the enzyme that degrades
cAMP (3, 4) (see the figure).

Relaxin regulates the growth and re-
modeling of reproductive tissues during
late pregnancy. In model species, such as
the pig, rat, and guinea pig, relaxin pro-
motes expansion of the birth canal (loos-
ening of the pubic symphysis and relax-
ation of the cervix) during parturition. In
rats, relaxin also inhibits both spontaneous
and oxytocin-induced contractions of the
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