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Genetics'

Discover the extraordinary world of genetics and
learn what only twins can reveal’.
“1It is like having your most annoying quality

standing next to you for the rest of your life.”

Hear a tale® about flies and you, stranger than sci-
ence fiction*, and take your pet for a walk, on his ge-
netic wild side.

“Wolves are very hard to train. You cannot get an
adult wolf and then say, ‘Sit, Stay,” and so on. He will
bite you.”

Then, look into the future of gene testing®. See the
hopes, and the fears.

Wolves, until recently, thought to be a different
species® from our domesticated’ dogs. But genetic
studies have shown just how close our pets are to their
wild brethren®.

The domestic dog is working on the same genetic
tape’ as the wolf ancestor. Now, what do I mean by a
tape? What I mean is that wolves have a set of genes...

turns out”, um, that dogs have the same set of genes.




Wolves have sets of chromosomes' with the genes lined
up on them.

“And it turns out that dogs are lined up in the ex-
act same way. So we are working with the same mes-
sages that are coming from the genetic material’. And

the question is, how do you get out of that same tape so

many different shapes and sizes that we see represented

in the dog?”

If we think of an unfolding set of genes as a kind
of tape that gets played as the animal grows up, the dog
and wolf tapes are essentially® the same. And yet, dogs
display such a remarkable! diversity’ in shapes and

behaviors. How does the basic wolf tape give rise to®
the cavalcade’ of canines®?

“The same tape that makes the wild wolf is slowed
way down so that, as a matter of fact, in the lifetime of

a dog, it never gets up to the point where it is an adult

wolf. When you do that, when on, you slow that tape
. down’ so much that you begin to get a number of

bizarre® features out of it.

“Genes go crazy. And so you will get variations in

. coat color and coat ... ah, coat texture', coat length

and so on. And these are all artifacts” of just selecting
an animal for being tame, for example.”

It is a fundamental® truth about genetics. Timing
is everything. Minute variations” in DNA can



dramatically’ influence how and when genes turn on
and off, creating large effects.

Dog breeders’ can take advantage of these varia-
tions in timing and select for novel shapes and forms. In
the past, it was done to optimize® working dogs for dif-

ferent jobs.

“The shape of most breeds* of dogs originally

came about because the dog had some function to per-

form. In other words, a sled dog is the size and the -
shape he is because that is the size and shape that per- |
formed the best in, in pulling a sled® through the snow.
And here at a dog show, what you are doing is you are |
looking at kind of a historical representation of all those
shapes. They are supposed to look like what they looked :

in the past.”
For a while, Coppinger and others believed that

different breeds corresponded® to different stages of

wolf development in shape and behavior.

The theory was that dogs, like the Burnese moun-

tain dog’ with its puppy®-shaped skull, were locked in |

an early wolf puppy behavior stage. The dogs with adult

wolf-shape skulls, like Huskies’, were thought to be |

closest to a mature” stage of wolf development. Other v

breeds, like beagles", fit in between. But are different

dog breeds really examples of frozen stages of wolf de- |-

velopment? It was an elegant® theory, but untrue.




“Wolves do not grow up by going through a beagle
stage. They do not grow up by going through a Husky
stage or whatever.

“They get their different shape is because there is
a whole bunch’ of developmental events going on at ev-
ery given stage, and if you arrest the animal in that
stage then those developmental events keep occurring.

“The same thing is true of behavior. If the dog has

a developing behavior and that behavior gets arrested at

| some stage where it is still developing and still in grow-

ing, then you end up with a bizarre behavior.”

“This is an eye stalk®. He is going to, what he is
doing, his tail is down, his head is down. He is very
ser... intent® about moving sheep. Ben. Ben. There. He
is doing it right there on his own.”

The instinctive* stalking behavior of this border
collie® puppy, Ben, is reminiscent® of a wilder coun-
terpart’. This is a wolf pack hunting caribou®.

“Right here. Ben.”

But is Ben’s grabbing at the sheep really the same
as a wolf attack? Within weeks, Ben will be trained to
stop nipping’, not a likely possibility with a wolf.

Herding dogs seem to have inherited part of the
wolf genetic tape its hunting motor pattern of stalk,
chase and grab, but stopping short of kill. This garbled"
version of the tape allows a handler to shape the dog.




“There is a lot of training involved. I mean, if we |
look at a puppy of, of these breeds, you know, there is a |
lot that a person can do to, to make that a good, their
traits good or, or have them so that they never work out
asa,a shéep dog. But yet, ge ... it has got to be genetic.

“It has got to be genetic in the same way, they
have structures that, that either in their brains or in
their bodies that make them do this in a particular way,
whereas a borzoi' or a beagle or a basset* hound would
not have any of those structures, right?”

So are our dogs just like wolves? Maybe it de-
pends on the age of the wolf.

Golden retriever® pups, barely seven days old.
Almost helpless and yet, capable of sophisticated® be
haviors that they share with wolf pups. These genetically
preprogrammed instincts® include a unique canine call
that only works for the first two weeks of life and disap-
pears after the third. It is a cry for help.

Even a recording will draw a new mother away
from her nest.

“This ‘I am lost’ call is one of the most interest-
ing calls in canine behavior. It is what we call a motor
pattern, meaning it is preprogrammed. It is innate® with
the animal. These puppies know the exact signal’, the,
ah, eooh-eooh-eooh. They know it the minute they are

born.




