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Lay Summary

Canine  Addison’s  disease  results  from  autoimmune  destruction  of  the  adrenal
glands, leading to a deficiency in corticosteroid production. This results in a number
of clinical signs, from waxing and waning non-specific illness to collapse and sudden
death. In humans, the disease is associated with the presence of autoantibodies in
the  blood,  which  target  the  enzymes  involved  in  steroid  synthesis  (known  as
P450scc, 21OH, 17OH and 3βHSD). We previously developed a radio-immunoassay
for  canine  P450scc  and  demonstrated  that  a  proportion  of  dogs  affected  with
Addison’s disease were autoantibody positive. The aim of the project was 1) to adapt
this assay to a non-radioactive format, 2) to expand the autoantigen panel for use in
serological testing and 3) to specifically test serum samples from Bearded collies, a
high risk breed for this disease.

1)  We  successfully  cloned  canine  p450scc  into  a  new  vector  and  produced
recombinant  protein  containing  a  nanoluciferase  tag,  for  use  in  a  luciferase
immunoprecipitation assay. Serum samples from Addisonian dogs were tested and a
proportion of dogs were shown to be positive, similar to that seen with the original
radio-immunoassay.

2) We successfully cloned canine 17OH and 3βHSD, although the cloning of 21OH
failed. We developed autoantibody assays for these two additional steroid synthesis
enzymes  and  demonstrated  that  a  proportion  of  Addisonian  dogs  were  positive
(10/58  positive  for  17OH  autoantibodies  and  8/53  positive  for  3βHSD
autoantibodies). Repeat cloning of canine 21OH into a new vector has now been
achieved  and  we  will  be  testing  this  autoantigen  in  the  luciferase
immunoprecipitation assay in the future (with an undergraduate research student).

3) Serum samples from 15 Bearded collies were submitted to the Royal Veterinary
College  during  the  course  of  the  project.  These  were  tested  for  autoantibodies
against  P450scc,  17OH and 3βHSD. Only one dog was  positive  and reacted to
P450scc only. It is possible that Bearded collies react to 21OH or some other (as yet
unidentified) adrenal autoantigen.

Future plans

We  will  continue  the  research  into  autoimmunity  in  Addison’s  disease,  using
undergraduate research project students for small-scale projects. We have a student
who is interested in taking on the 21OH immunoassay. We will continue to pursue
different  avenues  for  sponsorship  (e.g.  crowdfunding,  charities  and  commercial
sources, such as Dechra). The one year MRes programme is a cost effective way of
advancing this research programme as well  as providing a postgraduate training
experience for a veterinary graduate.


