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Health in them thar genes

With the new science of gene mapping, it may be possible to breed disease-
resistant deer without having to expose them to the disease itself. As Craig
Matthews explains, researchers will be able to short-circuit the time
consuming, ethically sensitive and costly methods used today.

SINCE 1953, when scientists
Watson and Crick figured out that
DNA (deoxyribonucleic acid) was in
fact the molecular message of hered-
ity, scientists have been working on
ways to apply this knowledge to
practical effect.

One application is to locate genes
that cause resistance to disease.
New Zealand deer scientists Mike
Tate and Allan Crawford from the
University of Otago, and Colin
Mackintosh from AgResearch Inver-
may are doing important work in
this area.

New Zealand farmed deer are very
useful for this kind of study because
the farmed deer population includes
a variety of different deer species,

subspecies and strains of deer.

All have distinct differences in
their susceptibility to disease. Ma-
lignant catarrhal fever is a dramat-
ic example. Pere David’s deer and
Sika are highly susceptible, where-
as Wapiti are relatively resistant
and Red deer show intermediate re-
sistance.

Because these differences are
found in animals farmed in a com-
mon environment, it clearly indi-
cates that these differences are the
result of the animals’ genes. Gene
mapping is the tool that allows the
location of these genes to be deter-
mined.

Right around the world, scientists
are drawing the maps of genes cov-

ering the whole animal kingdom
from fruit flies to humans

Gene mappers are interested in
how the DNA fits together. They
chop chromosomes into bits, break-
ing them up at convenient spots, and
then try to put the bits back togeth-
er in the right order. It’s like doing
a jigsaw puzzle or solving a code.

Sometimes, there are “signposts”,
called genetic markers, that make
it easy to locate a particular region
vsihere a gene may be found (see pan-
el).

It sounds simple when written
over the space of a couple of sentenc-
es. In fact, it’s a piece of scientific
detective work that even Sherlock
Holmes would have been proud of.
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GTG-banded, X 2,00)

“Kaotype of & Pere David's x red deer female.

34 chromosomes of a female Pere David/Red cross, magnified 2000 times
Between them, these genetic “nations” contain all the information required to
make a deer

For example, imagine for a mo-
ment that a single cell is represent-
ed by planet earth, and that you are
observing “earth” from the moon
through a telescope. Observing the
chromosome would then be like
magnifying the view so that an in-
dividual nation, say New Zealand,
could be seen.

Genetic markers show research-
ers the general location where a gene
is likely to be found. This would be
like further magnifying the view so
that Auckland could be picked out.

To locate a gene would then be like
trying to find one street in the city.
Then, if you wanted to know how
each gene fitted together (the DNA

34

sequence) it would be like knowing
the addresses of individual houses
on the street.

The AgResearch team is con-
structing a gene map of deer in or-
der to determine exactly what chro-
mosome segments are responsible
for disease resistance and other
traits.

The use of Pere David and Red
hybrids has allowed very rapid
progress in the initial stages of map
construction, by allowing landmark
genetic markers from each deer
chromosome to be ordered.

These hybrids are important be-
cause gene markers originating
from Pere David parents can be eas-

ily distinguished from those of Red
deer. By seeing which Pere David
gene markers can be passed on from
generation to generation it is possi-
ble to work out the relative order of
these gene markers on the gene
chromosomes.

Once this framework of markers
or “map” covering each of the deer
chromosomes has been established,
it can be rapidly adapted for use in
a variety of herds and deer species
to find chromosomes which carry
genes for disease resistance.

An unexpected bonus of the gene
mapping work in deer and other
mammals is that the deer map ap-
pears to be very similar to the cat-
tle and sheep gene maps, and has
many similarities with the maps of
humans and mice.

These similarities provide a sec-
ond dovetailing approach to search-
ing for genes in deer. For example,
knowing where the gene for a par-
ticular trait is in the mouse and
human chromosome gives impor-
tant clues to its location on the deer
chromosome.

The deer mapping team wants to
use mapping and marker technolo-
gy to identify genes with resistance
or susceptibility to major deer dis-
eases. The genes behind tuberculo-
sis, internal parasitism and malig-
nant catarrhal fever are ideal for
this kind of technology.

In future their work may lead to
simple DNA tests needing only a
drop of blood, or a single hair folli-
cle from an animal, helping breed-
ers select disease resistant deer and
identify highly susceptible animals
before they are exposed to disease.]




