The Genetics of Weimaraner Coat Color. . .Blue and Gray

By Theodore W. Jarmie

In studying the genetics of Weimaraner coat colors, we must always
keep certain things uppermost in mind. The basic theory of genes and
dominance 15 relatively readily understeod; but unfortunately, very
few things are controlled by one simple pair of genes. Also, simple
dominance and recessiveness are not all that is involved, many other
factors enter -- partial dominence, modification of the action of ane
pair of penes by another. multiple alleles, penetrance, expressivity,
elc.

Gienetics 15 also a science of probability. There are so many genes
and so many combinations of these penes thal the varations are
astronomical . i

All that is known for certain is that all 5 no? known,

Let us remember this in the following discugsion. While we do not
know evervihing, we might as well take advantage of what we think
we do know, We should use what we have until something berer
comes along,

Of the thousands of genes in a Weimaraner, the coat color - not in-
cluding length or texture, just color - is believed o be controlled by
ten pairs of genes, 1 strongly believe that there are more that haven't
vet been identified, Even though there may be more, these ten do a
fairly good job of explaining what we see in reality.

Actually, there are more than ten coat color genes, but only fen
pairs of them appear in a single dog. One authority lisis 24, and
another 30 genes from which these ten are chosen,

Visualize ten chairs and 24 or 30 people, Only ten can sic at
once, Mot only that, but eech chair is reserved for a particular
family of genes and only members of that family can sit in that
chair. each chair must be occupied.

For actual example, one chair might be reserved for the *'5"
family of genes. In this family, we know four genes:
S--which gives solid coat, no white
si--which gives some spotting, little white
sp--whldu gives piebald spotting, much white

]
sw--which gives extreme pishald

s
Only one of the four can be present in any row of wen chairs.
Each dog actually has two rows of ten chairs--one from the dam and
ope from the sire. As a result, any two of the 5 or any other family
can be present,
Let’s look at these genes as they are believed to be in the
Weimaraner coat.
DoG |
Sire: Row 1 A®hCdEgmPSt
Dam: Row 2 AhCdEgmPSt
This could be an actual case, but it would be unusual because the
selection of ten from the dem and ten from the sire was identical, Sup-
pose, instead, we had this case:
DOG 2:
Sire: Row 1 AShCdEgmPSt
Dam: Row 2 albCdEpmPSt

where the dam contributed a® instead of A5, another gene of the same
family. @ happens to be the gene for black and tan markings—"'dobe
marks"’, and A® is the gene for even color distribution, As A% is
dominant to a*, then a* has no effect and Dog 2 would look just like
Dog 1. Actually, if A® were not completely dominant to a', some
markings might show- this cowld explain “'dobe marked'
Weimaraners. Whether it does or not, I don't know and can't prove
one way or the other,
Let’s now look at the whole series of coat color *“chairs again.*

Sire: A*hCdEgmPSt

Dam: ASbCdEgmPSt

Of these, some are not pertinent 10 the blue-gray question since all
Weimaraners must have them whether they are blue or gray, These
are:

A distributes whatever dark pigment there may be from other
genes over the whole body. Examples of alternate family
are ¢, Doberman marks; a¥, Basenji marks,

E similar o A* except examples of aliernates are e, brindle;
E™, fawn with black mask; &, fawn without black mask.

£ does not pray with age as opposed to G, the graving of
Ferry Blues and Bedlingtons.

m oo dapple or merle opposed w M, merle or dapple,

P delicate shading nuances — studied in mink, not considered
by some writers in dogs.

* Capital letter indicates & dominant gene, lower case a recessive gene.

5 solid coat, no white, as opposed 1o spotting of several
types. See before.

t  no ticking as opposed o T, tcking, &s in Shorthairs and
English Setters.

These genes describe a dog that is a solid color, withouwt ticking,
spotting, dappling, or black and tan markings thar does no gray with
age, So far it fus the Weimaraner,

This leaves us with fewer factors peninent to the question, namely:

Sire  bCd
Dam bCd

Let us look at the C series, There are thought (by Little) 10 be three
(possibly four) penes that exist. Although there is o gencral agree-
ment, these are though m produce the different lighter or darker
shades of gray we see in the gray Weimaraner - the difference be-
tween what is described as silver gray, mouse gray, dark gray, eic.

This does not bear directly on the problem at hand.

The C series then added to the previously-excluded group defines
the same dog—solid color without ticking, spotting, dappling, or black
and tan that does not gray with age but also says that the shades of
whatever color it may be can vary somewhat from darker to lighter. It
still fits the Weimaraner. )

Thiz leaves the genes b, d. and their family members, Band D, b is
recessive to B, and d is recessive o D.

[ causes a dog to be intensely pigmented
A Black Labrador is cerzinly I,
An Irish Setter is certainly D.

d causes pastel shades - diluted colors,
The Weimaraner 15 certainly d.

B produces black pigment.

b does not allow black, thus producing & color variously
described as brown, chocolate, liver, and others, depen-
ding on the rest of the gene complex.

There can be four combinations of them:

BD would be black

b would be brown-liver-chocolate-other

Bd would be dilute black -- blue

bd would be dilute brown-liver-chocolate-other; Weimaraner
eolor, mouse or silver gray, drifteood color.

Since we don’t have black or brown Weimaraners, let's discard
BD, black, and Bd, brown, and see what would be expected in off-
spring from Bd, blue, and bd, gray parents.

Let’s review for & moment. Each dog has two penes for each
characteristic -- one inherited from each parent. Sire and dam have
equal effect. Using the B-b family for an example:

A dog having Bb could by chance pass 1o his pup either B or b
at random. A dog heving BB could pass either of the B's, but it
wouldn't make any difference 1o the pup; either way he gets a
B. A dog having bb could pass either b to a pup, but again, the
pup can get only b,

Suppose both a sire and dam were Bb. Then the sire could pass
B or b and the dam B or b,

If sire passed B and dam passed B, pup is BB

If sire passed B and dam passed b, pup i& Bb

If sire passed b and dam passed B, pup is Bb

If sire passed b and dam passed b, pup is bh
If B is completely dominant to b, then the BB and Bb pups
would feok just alike even though they are aciually different,
The BB pup can never sire a bb pup regardless of the dam. The
Bb pup could sire a bb pup with the proper dam.

From Sire Bd . i
From D Bd BLUE, easier to write BBdd
From Sire Bd

Frem Dati el BLUE, casier to write Bbdd

From Sire bd - -
From Dam Bd (GRAY, casier to write BBdd

Okay. then suppose we mate--
1 ) Blue x Blue
BRdd x BBdd
We know all pups will be blue, BBdd.

2 ) Blue x Rlue
BBdd x Bhdd
We know all pups will be BBdd or Bbdd, all blue.

3 ) Blue x Blue
Bhdd x Bhdd






