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Ch.22 Environmental Regulation of Animal Development

- recent studies have shown that environmental context is significant in determining phenotype

- genes must be present to allow it

- (this was discussed in the example of sex determination)

The Environment as Part of Normal Development:

Developmental Symbiosis

- symbionts are required for development of host

- ie. squid requires presence of luminescent bacteria in light organs

- ie. bacteria in specific regions of the mammalian colon regulate the expression of some intestinal genes

Aphid Sex
- spring hatched aphids are asexual females

- fall born aphids are sexual males and females that mate and produce eggs that survive the winter and hatch the asexual females

Control of Development by Environmental Conditions
Phenotype Plasticity: the ability of an individual to express one phenotype under one set of circumstances, and another in a different instance

· under a reaction norm, the genome encodes a continuous range of possible phenotypes, and the environment determines the most adaptive one
· polyphenism refers to the discontinuous, either-or scenario
· this is often the case in insects, like grasshoppers or butterflies
· seasonal polyphenism: butterfly pigmentation is dependent on when they're born, or hormonal regulation
· nutritional polyphenism: size of female larva at its metamorphic molt determines its role; regulated by level of juvenile hormone (JH) which delays pupation so it can get bigger
· environmental-dependent sexual phenotype is usually just based on temperature, which may be advantageous to acquire a certain M:F ratio, but implies that the species can exist only within a narrow range
· alternative conditions: tadpole that is usually omnivorous becomes carnivorous when the pond dries out
· predator-induced: animal responds to kairomones, chemicals released by predator that induce defences in the prey

Learning: the environmentally adaptive nervous system

· the development of the nervous system is dependent to some degree on experience/stimulation during a critical phase
· in eyes, 4-6 weeks after birth is the critical development time for neuronal connections
· after 3 months of normal visual experience, any subsequent monocular deprivation has no effect because synapses have stabilized

· in the mammalian eye, the ipsilateral side of brain receives information from only the corresponding side of the retina, whereas the contralateral side receives information from all parts of the retina

Endocrine disruptors:

Environmental Estrogens
Sources:

· naturally occurring phytoestrogens

· drugs specially designed to work as estrogens (birth control, DES)

· pesticides (ie. DDT)

· its chief byproduct, DDE, also acts as an estrogenic compound

· industrial compounds (PCBs, bisphenol A)

