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Nothing in Biology Makes Sense Except in the Light of Evolution

- T. G. Dobzhansky, 1973
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簡報者備註
簡報註解
Darwin explained that his theory would explain unity of type by descent from a common ancestor. The changes creating the marvelous adaptations to the conditions of existence would be explained by nature selection.
Darwin called this concept descent with modification.

Darwin recognized two ways of looking at descent with modification. One could emphasize common descent in the embryonic homologies between two or more groups of animals, or one could emphasize the modifications by showing how development was altered to produce diverse adaptive structures. 
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Ocaiia et al., 2015, Current Biology 25, 413-423
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What is true for E. coli is also true for the elephant.
-Jacques Monod

oEscherichiay
coli

.
| am

L oxodonta
africa :

I m

Whimsical representation of Monod’s famous quip. COURTESY OF
DR. SIMON SILVER, UNIVERSITY OF ILLINOIS—CHICAGO
(Carroll, Endless forms most beautiful, 2005)

(Nature, 2002)
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(Mouse Genome Database)

(Carroll, From DNA to Diversity, 2001)
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(Halder et al. 1995)
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Threespine stickleback (Gasterosteus aculeatus)

Bell and Foster 1994


簡報者備註
簡報註解
Marine sticklebacks have a pelvic spine that serves as protection against predation. Freshwater sticklebacks, however, do not have pelvis spines.

To determine which genes might be involved in this difference, researches mated individuals from marine and freshwater populations. The resulting offspring were bred to each other and produced numerous progeny, some of which have pelvis spines and some of which didn’t. The major gene for pelvic spine development mapped to the distal end of chromosome 7.

They then tested numerous candidate genes, and found that the gene encoding transcription factor Pitx1 was located on this region of chromosome 7.

When they compared the amino acid sequences of the Pitx1 protein between marine and freshwater sticklebacks, there were no differences. However, there was a critically important difference when they compared the expression patterns of Pitx1 between these species. In both species, Pitx1 was seen to be expressed in the precursors of the thymus, nose, and sensory neurons. In the marine species, Pitx1 was also expressed in the pelvic region. But in the freshwater populations, the pelvic expression of Pitx1 was absent or severely reduced.
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Prx1

(Cretekos et al., Genes & Development, 2008)
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Comparison of Ubx and DIl expression in arthropods and onychophora
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...from so simple a beginning endless forms most beautiful and
most wonderful have been, and are being, evolved.
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