Having It Your Way with Genes

Choosing chickens
By selecting only chickens with elaborate
varieties of head plumage to breed with one
another, breeders can quickly vary the
appearance of successive generations of
these showy chickens.

With generation after generation of information mixing, changes in genes
accumulate and the appearance or function of succeeding generations of a living
organism can change dramatically. In nature, changes in genes arise from accidental alterations — mutations — and from the exchange of genetic information
when organisms reproduce. With each alteration of the information that specifies
their form and function, creatures become better or worse suited to their environment. The better suited tend to survive and reproduce (to mix and pass on their genes
again).
Gene reshuffling creates diversity, causing animals of the same species to come to
vary greatly in appearance. Such variation within a species often occurs naturally,
but it can be accelerated when genes are purposefully
recombined through selective breeding. Throughout
history, humans have taken advantage of the possibilities for variation allowed by gene reshuffling to
control the characteristics of other animals. Dog
breeders do this, for example. All domestic dogs,
from Mexican Chihuahua to Great Dane, belong
to the same species, though they look radically
different. Cats, horses, sheep, and cows have
also been manipulated genetically by humans to
emphasize certain characteristics that make
them more useful or decorative.
Horticulturalists have been very
selective in plant breeding, as well. U.S. grain
crops, with their large seeds and huge yields, would
be unrecognizable to ancient farmers. The flowers
in almost every garden today are mostly selectively
bred strains that didn’t exist a century ago, and the
same is true for most of the fruits and vegetables you eat.

The decorative chickens you see above are widely varying descendants of much plainer ancestral chickens. At Plimoth
Plantation in Massachusetts, agricultural scientists are selectively breeding highly specialized modern chicken species
to try to produce ones with the characteristics of their seventeenth-century ancestors — a kind of reverse selective
breeding.

Question.
What characteristics would the scientists try to achieve, given the environmental challenges
to the original Plimoth chickens?

Answer...
The traits that would be selected for are likely to be muted colors, ability to thrive on sparse food, hardiness to
cold and damp, quickness, and good vision.
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Taking Gene Mixing into Our Own Hands

Question.

Since the mid-1970s we have been able to accomplish an entirely new kind of
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The same idea lies behind the genetic engineering of new food plants such as
the New Leaf potato. With an inserted gene from a bacterium (Bacillus thuringiensis),
this plant makes its own “natural” pesticide. The bacterial gene produces a protein
that is toxic almost exclusively to the plant’s principal predator, the potato beetle.
Along with the rest of the plant’s DNA, the gene for the toxin is reproduced in every
cell of the potato plant as it grows, protecting it from being eaten by the beetles.
Thus it is unnecessary to spray the potato plants with insecticides that might
kill other, more benign insects.
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Answer...

This one is up to you.
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Mixed-up corn
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Here you can see the progressively
larger edible seeds of selectively
bred corn plants. The wild form,
called teosinte, is on the left of
the picture.
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