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 Current Research
on Hereditary Renal Dysplasia

by  Dr. Catherine Marley
________________________________________

 

   

For those of you who may be confused about the present status of the DNA test for hereditary Renal
Dyspalsia, allow me to attempt to shed some light. It seems from the recent research, that the initial
mutations found (A & B) were not the real culprits, but were "markers" for the actual mutation which causes
the disease.  Instead a new mutation was found, not only in the Apso and Shih-Tzu, but 6 other breeds so far,
which seems to be the real disease causing gene.  Since the newly discovered mutated sequence is found at
the same location on the same  chromosome as "A" and "B" , the outcomes of the previous tests for A and B
are unlikely to change. That is: animals negative for A and B are likely to be negative for the newly discovered
mutation as well, and positives are likely to remain positive. Dr. Whitely is going to re-test all of the previously
tested samples for the newly discovered sequence. Hereafter, animals will not need to be tested for A and B,
but only for the "C" gene ("c" for culprit?).

It is almost impossible to explain the difference between a marker and a causitive gene, since they are both
simply substitutions of different pairs of nucleic acids on the DNA helix for the normal sequence which should
reside at a specific location on the chain.

If there are two substitutions, which always go together: one being the actual disease-causing mutation, and
the other a mutation always linked with it, but having a lesser or neutral effect, the former is the gene and the
latter, a marker.  In this case, the marker was thought to be the gene because it was always present in sick
Apsos and Shih-Tzus and never there in normals . However when examining the same locus in other breeds
with JRD the apso-st marker was not there but another substitution was. This raised the prospect that the
marker in apsos was NOT the causitive gene.   Dr. Whitely went back and discovered that this same (other
breed) mutation was also present in Apsos and ST's whenever A or B was there. The conclusion is that A and
B are at least markers for JRD. (It is also possible they could participate in some way in causing the disease,
but at present this is still unclear.)

So what use is a marker? It is very much like hearing a train whistle. I don't have to see the locomotive
bearing down on me to know a train is coming if I hear the whistle. So if I want to avoid getting run over by the
train, the whistle is just as good a warning as the rumble of the train. Do we really have to see the train
moving down the track if we hear the whistle? For purposes of saving our butts, it really makes no difference.
In the rare instance that the operator is sounding the whistle while the train is standing still on the track, this
may be of some interest - (is the engineer drunk?), but for normal purposes it is prudent to regard the train
and it's whistle as equally well avoided.

I forgot to mention the other rare alternative: The train whistle is broken. If it's foggy and the whistle is broken,
and you are on the tracks, you are S.O.L.!  But when a marker and its target gene are VERY closely linked
this is a RARE occurrence. Some markers are at a distance and therefore, during meiosis, can become
unlinked.  Over time, these tend to become useless as predictors. So finding the gene is always preferable to
a distant marker, while a very closely linked marker may be 99% as good a predictor as the gene itself. Dr.
Whitely will not stop until she is sure she has the gene itself. She could have stopped with discovering just
the whistle, and giving us a way of avoiding the train, but she is following through and going after the
locomotive, carriages, caboose and all!

Another problem is that we can't be absolutely sure there is only one gene at work here. In biological
systems, there are often redundant chemical pathways to the same end product. Some of these are only
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partially effective, which accounts for some of the variability in symptoms of many genetic problems. There
could be modifiers involved, whose action is not evident right now, but might become so when we have more
data about the inheritance of JRD/HRD. (Incidentally the JRD (Juvenile Renal Dysplasia) is somewhat of a
misnomer, since the disease often presents as an adult, but is always hereditary = HRD - Hereditary Renal
Dysplasia).

A number of skeptics have previously questioned the validity of the DNA test. It has been suggested that this
latest discovery has justified their skepicism. They ask what happens when further research determines that
the 'new' mutation is not the main disease causing gene either ?

A legitimate question, the answer to which requires an understanding of the science involved. None of us non
molecular geneticists is in a position to understand exactly how one distinguishes between an accessory
sequence which is a very close marker to a gene, and the gene itself. And indeed, if the marker sequence is
close enough, spatially, to the gene, whether it makes any practical difference. In fact it is probably not even
important whether the 'new' mutation is the 'actual' sequence or not. All that needs to be established is that
no dog lacking a particular sequence EVER gets the disease, and that there is NO diseased dog which lacks
the particular sequence in question. In Lhasas and ST's it is probably irrelevant. It is only in other breeds that
the third sequence of nucleotides became evident as the factor which was causally linked to the disease, and
by back-tracking was also found in the affected Apsos and ST's. But to be absolutely thorough, and to dispel
any scientific doubts, Dr. Whitely is going to re-run every sample that has already been evaluated.  If it turns
out that the "C" sequence is 100% related to the disease in every breed, then we have a 100% effective
single test for JRD/HRD, and legitimate scientific doubt can be put to rest.

Not that there is anything wrong with doubt. Doubt is an integral part of science. Doubt is what causes
controversy which in turn spurs the development of proof. Quite frankly, however,  some of the "doubters"
that I know, are basing their opposition to the DNA test for HRD, not on the science,  but on other non-
scientific concerns, so it seems unlikely they are going to be convinced by any evidence, no matter how
"hard".  If the results are consistent now, among all the breeds which have JRD/HRD, and as we see
increasing numbers satisfying the criteria mentioned above, those of us who are convinced by the evidence
will be testing our dogs, and the rest won't.  I suppose everyone could wait a decade or so to see if the
numbers turn out to prove it with a greater degree of certainty one way or the other.  But if we did that where
would the numbers come from?

There are no absolutes in biology or medicine. It is the very nature of biological organisms which imposes
limitations on the level of certainty that can be achieved. This is not understood by the average person who
thinks there must be absolute answers. The best science can supply is a body of evidence. This investigation
is in it's very first stages. There may be much more to learn. This is PRECISELY why we urged everyone to
continue to breed as they normally do at this stage, and NOT to make any rash changes based on this
developing body of information. Anyone who is unconvinced by the evidence should simply stay away from
testing, and trust to luck as they have been doing (with variable success) for many years. Use of this
information, without an understanding of population genetics, and clearly defined objectives has the potential
to harm the breed. 
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