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DNA testing is now widely available and traits specific to the Soft Coated 
Wheaten Terrier will continue to be added year after year. 

“Genetic tests are powerful tools, whose use can have a significant positive 
or negative impact on a breed's gene pool. As with all powerful tools, they 
should come with an instruction manual on safety and their proper use.”

Jerold S Bell DVM

Dawning of Age of DNA Testing: where 
to test, what does it mean, and adding 

your data to the SCWT database. 
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Dawning of Age of DNA Testing: 
Contents:
1. Genetics 101
2. DNA Health tests available for Wheatens.
3. DNA Color tests available for Wheatens.
4. Coefficient of Inbreeding. Calculated by 

pedigree, calculated by DNA testing.
5. Important of putting all results in the 

Database.
6. Summary
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Dawning of Age of DNA Testing: 

Genetics 101:
The dog has 39 chromosome pairs. 
Each chromosome is a 
double helix, built up 
by four different 
nucleotides. Adenine, 
Thymine, Guanine, 
Cytosine.
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Dawning of Age of DNA Testing: 

Genetics 101:
The  base pairs makeup the code for genes, and non coding spacing between 
the genes as well. 
All structures of the body, mostly proteins, are directly coded by these 
simple base pairs. One gene makes one protein. Where the gene is located is 
called a locus. Alternative forms of a gene are called alleles. 
Across all 39 chromosomes of the dog are encode approximately 20,000 
genes.  
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Dawning of Age of DNA Testing: 

Genetics 101:
A mutation is where the code changes, most often during a special process 
making sperm and eggs, called meiosis. Sperm and eggs have only a single 
copy of each chromosome, not the pairs of each chromosome contained in 
all other cells. 
If the code for a gene, changes (a mutation), the new code may make a non 
functional form of the protein.  
This is what we see with the various disease causing mutations in Wheatens.



SCWTCA Webinar 20210420 – Dawning of DNA testing   l ©2021 SCWTCA Inc. 7/23/21 l p7

Dawning of Age of DNA Testing: 

Genetics 101:
For example Protein-Losing Nephropathy: 
A pair of mutations, one is in a slit diaphragm nephrin (NPHS1), and the 
second is a mutation in a Neph3/flitrin (KERREL) protein. 
Both genes are very close to one another on chromosome 1. 
Since the mutations in NPHS1 and KERREL are both present together and 
inherited as a single unit we call this a haplotype. 
The other haplotype codes for correctly functioning NPHS1 and KERREL 
proteins and results in normal glomerular filtration of the urine.
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Dawning of Age of DNA Testing: 
DNA Health Testing:
Protein-Losing Nephropathy: 
A pair of mutations, the first is in a slit diaphragm nephrin (NPHS1) gene, and 
a second mutation in the Neph3/flitrin (KERREL) gene.  These mutations 
were discovered in the Soft Coated Wheaten Terrier.
Both genes are located on chromosome 1. These mutations are inherited as 
a single haplotype. Wheatens homozygous for the mutations are at high risk 
of developing PLN, carriers are low risk, and clears are not at risk for PLN*. 
Testing of both NPHS1 and KERREL genes is done by PennGen and Paw Print 
Genetics, and Laboklin*. Embark, Optimal Selection, Labgenvet, and Laboklin 
are testing NPHS1 only. VGL–UC Davis, EuroVetGene, Genomia, Health Gene 
and Vet Gen do not offer PLN testing.  *UK Club special package.
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Dawning of Age of DNA Testing: 

DNA Health Testing:
Paroxysmal Dyskinesia (PxD): 
A mutation of the phosphatidylinositol Glycan Anchor Biosynthesis Class N 
(PIGN) gene.  The mutation was discovered in the Soft Coated Wheaten 
Terrier. Affected Wheatens are homozygous for this mutation.
The gene is located on chromosome 18. 
Testing PxD is done by PennGen, Paw Print Genetics, Embark, Optimal 
Selection, Labgenvet, and Laboklin. VGL–UC Davis, EuroVetGene, Genomia, 
Health Gene and Vet Gen do not offer PxD testing. 
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Dawning of Age of DNA Testing: 
DNA Health Testing:
Congenital Eye Disease (Microphthalmia, Retinal Coloboma,
Chorioretinal Hypoplasia)  
A mutation of the Rhodopsin Binding Protein 4 (RBP4) gene.  The mutation 
was discovered in the Soft Coated Wheaten Terrier.
The gene is located on chromosome 28. Affected Wheatens are born to 
mothers which are homozygous for this mutation and the affected puppies 
are also homozygous for this mutation. As the defective gene doesn’t allow 
vitamin A to be carried to the embryo’s developing eyes.
Testing RBP4 is done by PennGen, Paw Print Genetics, and Optimal Selection, 
Labgenvet, and Laboklin. Embark, VGL–UC Davis, EuroVetGene, Genomia, 
Health Gene and Vet Gen do not offer RBP4 testing. 
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Dawning of Age of DNA Testing: 
DNA Health Testing:
Degenerative Myelopathy  (DM)
A mutation of the superoxide dismutase 1 (SOD1A) gene. 
The gene is located on chromosome 31.
Wheatens which are homozygous for this mutation are “at risk” for 
developing DM. Further studies are ongoing to understand what other 
factors play a roll in developing DM. In many breeds including Wheatens “at 
risk” dogs don’t go on to develop DM.
Testing SOD1A testing is done by PennGen, Paw Print Genetics, and Optimal 
Selection, Labgenvet, Laboklin, Embark, EuroVetGene, Genomia, Health 
Gene and Vet Gen. 
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Dawning of Age of DNA Testing: 
DNA Color tests : A or Agouti Locus
Agouti Signal peptide (ASIP).
Located on canine chromosome 24 
Two forms of the Agouti gene segregate in Wheatens, ay and at.
The ay gives Wheaten color, at is our bad actor, giving us tan points, as 
seen in Dobermans or Rottweilers. 
Almost all Wheatens carry two copies of ay so they are ayay genotype.
Color testing Agouti is therefore recommended so you avoid mating 
two at carriers together. Paw Print Genetics, and Optimal Selection, 
Labgenvet, Laboklin, Embark, VGL–UC Davis, all offer this testing.
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Dawning of Age of DNA Testing: 
DNA Color tests : B or Brown/chocolate Locus
Tyrosinase Related Protein 1 (TYRP1).
Located on canine chromosome 11 
Two forms of gene TYRP1 segregate in Wheatens. B which has 
full black pigmentation and recessive b which only expresses 
brown (chocolate) pigmentation. 
Almost all Wheatens carry two copies of B so they are BB 
genotype.
Color testing TYRP1 (B locus) is therefore recommended so you 
avoid mating two b carriers together. Paw Print Genetics, and 
Optimal Selection, Labgenvet, Laboklin, Embark, VGL–UC Davis, all 
offer this testing.



SCWTCA Webinar 20210420 – Dawning of DNA testing   l ©2021 SCWTCA Inc. 7/23/21 l p14

Dawning of Age of DNA Testing: 
DNA Color tests : Extension E Locus
Melanocortin 1 Receptor gene (MC1R).
Located on canine chromosome 5. 
MC1R Loci in Wheatens are likely numerous. Em melanistic allele,
which give black masking is the most common in Wheatens. At least 
three e1-3 are reported, at least one results in blond wheatens with 
or without black noses.  
Wheatens carrying two copies of Em are common, Em e genotype is 
frequent. Studies on coat color in Wheatens should study this gene.
Color testing MCR1 (E locus) is therefore recommended so you avoid 
mating two e carriers together. Paw Print Genetics, and Optimal Selection, 
Labgenvet, Laboklin, Embark, VGL–UC Davis, all offer this testing.
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Dawning of Age of DNA Testing: 
DNA Color tests : Intensity & KITLG
Tyrosine-kinase Ligand gene (KITLG).
Located on canine chromosome 15. 
KITLG is not well studied in Wheatens. It seems to act to 
intensify yellow/red pigmentation.
Color testing KITLG is recommended to gain knowledge of 
coat color intensity variation in our Breed. Paw Print 
Genetics, Genomia, Laboklin, Embark, VGL–UC Davis, all offer this 
testing.
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Dawning of Age of DNA Testing: 

Coefficient of Inbreeding. Calculated by pedigree:
This method was developed by Sewell Wright. This is a probability 
calculation that two alleles are identical by decent from a common ancestor. 
So the more ancestors shared by the sire and dam and the more recently 
these shared ancestor(s) appear in the pedigree the higher the COI is. 

This method while easily calculated has some limitation. In order to make 
the calculations manageable people usually limit it to a 10 generation 
pedigree.
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Dawning of Age of DNA Testing: 

Coefficient of Inbreeding. Calculated by pedigree:

This method doesn’t allow for mutations. While most mutations 
are of no significance what so ever a small handful are either 
negative or positive to the animal’s chance of being selected for 
breeding. 
Wright’s COI assumes all ancestors are of equal merit. They are not, 
some are really superior in terms of their ability to pass along genes 
which come closer to the breed ideal than others do.
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Dawning of Age of DNA Testing: 
Coefficient of Inbreeding. Calculated by pedigree:

Each individual has a unique “genetic load”. Genetic load is the number 
of deleterious traits carried by that individual. Looking only at recessive 
traits, an average individual carries three to six different, deleterious 
recessive alleles. 
So an ancestor who was not only genetically superior for desirable traits 
but is also desirable because of low genetic load will be measured the 
same as an individual with an extremely high genetic load.

Who do you want to line breed to?
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Dawning of Age of DNA Testing: 
Coefficient of Inbreeding. Calculated by genetic testing:

This measures how much of the genome tested is homozygous in an 
individual. At each base pair site tested, what percentage are homozygous, 
for the same allele.
From a recent ancestor in common, long areas of the chromosomes can be 
identical. 
So an ancestor who is in common, and was itself highly inbred will result in a 
much higher percentage which are homozygous for the same base pairs.
Again we still don’t know if this high COI was to individuals with high or low 
genetic load?
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Dawning of Age of DNA Testing: 
Summary:

Genetic Testing has started out well in the SCWT. Sensible use of the PLN testing has 
meant that carrier and affected dogs could be used in breeding and slowly over 
generations their good genes from chromosome 2-39 could contribute to future 
generation.
Let’s continue being sensible with the Congenital Eye Disease test, and the 
Paroxysmal Dyskinesia test. Breeding recommendations are still, use your carriers in 
your breeding program, if the dog has merit in other areas.
We have a handful of health conditions we can genetically test for today. All these 
conditions are rare in our breed (Except PLN), genetic testing for more common 
challenges, PLE and better DM testing will come in the future. 
We have a small gene pool across the Globe. Cooperate with breeders who do the 
tradition health testing and publish their results, as well as the new tools of genetic 
testing.
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Dawning of Age of DNA Testing: 

Summary:
The SCWT database is one of the finest in the world of dogs.

Soft Coated Wheaten Terrier Database (scwtdb.org)

Let them know at comments@scwtdb.org if you have photos of your dogs, 
new health results, new genetic testing results.
Give permission for your Open Registry dogs to be included on the database.
Cooperation with breeders is all about testing and sharing results on our 
database.
Databases of our quality attract researchers to our breed.

http://scwtdb.org/DB/Main.html
http://scwtdb.org
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Dawning of Age of DNA Testing: where to 
test, what does it mean, and adding your 

data to the SCWT database.

Thank you

Questions?


