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both T1 and T2 transgenic plants (Fig. 4C).
The amount of NPTII protein was not af-
fected by infection in T3 plants, in which
the NPTII transgene does not share homol-
ogy with the CaMV promoter. The distribu-
tion of NPTII protein between dark green
island and chlorotic vein border tissue of T1
transgenic plants (Fig. 4C) reflected that of

* GUS activity (Fig. 2B).

Suppression of the NPTII gene might
have occurred through interference from the
adjacent GUS gene. Alternatively, CaMV
infection might result in host regulation of
the 35S RNA promoter. Therefore, we test-
ed the effects of-:CaMV infection on expres-
sion of the GUS transgene of the T3 con-
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tipathogenic or whether it is more broadly
related to regulation of highly expressed
genetic elements.
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Table 1. Hypotheses tested with DNA sequence data. A significant
result denotes rejection of the stated hypothesis. D is the difference in
length between the most parsimonious tree (8889 steps) and the tree
constrained to conform to the stated hypothesis. T is the test statistic for
the Wilcoxon signed-ranks test. n is the number of characters that differed

in numbers of changes on the two trees. Z is the normal approximation
when n > 100 (25). “Difference” is the difference in negative log likelihoods
between the maximum likelihood tree (-In L = 41,059.9) and the tree
constrained to conform to the stated hypothesis. t is the Student's t test
statistic.

, Parsimony Likelihood Likelihood
Hypothesis b Ts n z P value difference t P value
Monophyly of ecomorph class
Crown-giant 120 5,350 229 7.8 <0.001 424.2 . 7.5 <0.001
Grass-bush 165 17,647 339 6.2 <0.001 633.8 8.5 <0.001
Trunk 42 2,016 113 3.4 <0.001 110.0 2.5 0.014
~ Trunk-crown 201 7,921 289 9.1 <0.001 771.0 11.6 <0.001
Trunk-ground 175 22,927 382 6.3 <0.001 546.5 11.4 <0.001
Twig 99 12,882 270 4.2 <0.001 384.0 6.6 <0.001
Shortest tree with
16 ecomorph transitions 5 2,706 106 0.4 0.683 51.1 1.4 0.171
15 ecomorph transitions 25 6,444 172 1.5 0.128 103.1 2.7 0.007
14 ecomorph transitions 48 7,803 198 2.5 0.011 212.3 4.5 <0.001
habitat use. The same set of “ecomorphs”—  ecomorph classes have occurred (Table 1) each island, the sequence by which they

species specialized to use particular structur- (19, 20). Although similar sets of eco- have evolved differs among islands (Fig.
al microhabitats—occurs on each island, morphs have evolved independently on 1C) (21).

except that two ecomorphs are absent from
Jamaica and one from Puerto Rico (9). A
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parsimonious tree conforming to each of the 15 possi-
ble phylogenetic topologies for the four ecomorphs (in
the case of the two twig anoles on Hispaniola, we used
A. insolitus because A. sheplani is the sister taxon of
Cuban twig anoles and is nested within a clade of Cu-
ban species) using the “backbone constraints” optionin
PAUP*, which constrains the relationships of a subset of
the taxa but allows the remaining taxa to occur any-
where on the tree (that is, the subset of constrained taxa
does not necessarily form a monophyletic group, but
the relationships among these taxa must conform to the

constraint). We compared each of these trees to the
most parsimonious tree (Fig. 1B) using the Wilcoxon
signed-ranks test. In addition, we compared the maxi-
mum-likelihood tree with each constraint tree using the
Kishino-Hasegawa test. Each of the 15 possible eco-
morph topologies was rejected for at least one island.
Hence, we conclude that the topology of ecomorph
evolution differed among islands. In addition, when an-
cestral ecomorph states were reconstructed with par-
simony, each island exhibited a different order of eco-
morph evolution.
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