Alteration of Gene Expression and Phenotype

An organism’s phenotype (appearance) should reflect the organism’s genotype (pair of alleles). However, the environment may influence the expression of the organism’s genes and change its phenotype and expected patterns of inheritance. In reality, phenotype is a combination of an organism’s genes, environment, as well as other factors.
Environmental Conditions that may Alter Gene Expression

· Temperature




· Light

· Moisture

· Minerals

· Nutrients

Case Study 1 – Drosophila
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Vestigial winged fruit flies have small, shrunken wings due to their homozygous recessive genotype (vv). However, flies that should have the vestigial phenotype will appear normal if they develop in an environment above 29o C. 
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Case Study – Snowshoe Hare
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The snowshoe hare has genetic information for producing pigments (melanin) that give its hair a brownish-grey color called agouti. However, during cold winter months the alleles for pigment production are turned off and the hare appears white in color. 
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Case Study - Himalayan Rabbit
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Himalayan rabbits with the genotype bb should produce black pigments in their hair. However, when the rabbit’s body temperature is above 37 o C, the b alleles are turned off and the rabbit’s hair appears white. However, if the rabbit’s body temperature falls below 37 o C, black pigments will appear in the rabbit’s hair.
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Case Study – Hydrangea
Hydrangea flower coloration is subject to the pH of the soil in which the hydrangea bush is growing. In acidic soil, the flowers pink pigments are produced. In basic soil, blue pigmentation is produced in flowers.
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What environmental factor plays a role in the expression of vestigial wings?





Does the environmental turn the genes for vestigial wings on or off?
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What environmental factor plays a role in the expression of fur color?





Does the environment really affect the alleles or just the expression of the allele? 





What important biological molecules are affected by changes in temperature?
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Rabbit #2
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Rabbit #1   
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6. Which rabbit, #1 or #2, is above 37 o C?  Below 37 o C?





7. Why is this type of environmental regulation of gene expression of evolutionary value in the Himalayan rabbit?
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8. Draw the pH scale. On your scale, circle the range where pink flowers would bloom.  Draw a rectangle around the range where blue flowers would bloom.











