/ MINIATURE SCHNAUZER BREED:

HEALTH & AVIAN TUBERcCULOsSIS (MAC)
AMSC @ MONTGOMERY DOG SHOW 2016

Urs Giger
Keijiro Mizukami

Section of Medical Genetics  _
School of Veterinary Medicine
University of Pennsylvania &
Philadelphia ¥
PennGen@lists.upenn.edu

PennGen

HEREDITARY DISEASES IN

MINIATURE SCHNAUZERS
E—

* Progressive retinal atrophy
+ Sick sinus syndrome

+ Oxalate urinary calculi

* Myotonia congenita

* Mucopolysaccharidosis VI
+ Stomatocytosis

* Hyperlipidemia

+ Pancreatitis

* HepaticAV fistula & others
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STOMATOCYTOSIS IN
MINIATURE SCHNAUZERS

Normal blood smear Stomatocytosis
HYPERLIPIDEMIA IN
MINIATURE SCHNAUZERS

Abnormal blood cell
counts — large red cells

No clinical illness

| White plasma instead of
| clear; predisposes to
L pancreatitis

Eva Furrow

MINIATURE SCHNAUZERS

« Common
& Also others bichon Frise, Shih Tzu

Eva Furrow
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MUCOPOLYSACCHARIDOSIS —
MPS VI IN MINIATURE SCHNAUZERS

* Rarein Miniature Schnauzers
* DNA testavailable

* Skeletal deformities

* Ocular lesions

* Liver enlargement

* Neurologic disturbances
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MINIATURE SCHNAUZER PUPPIES —
MYOTONIA CONGENITA

* Muscle hypertrophy
* Bunny hoping, dimpling
* Chloride channel-1 mutation
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MYOTONIA CONGENITA IN

MINIATURE SCHNAUZERS
>3000 dogs worldwide screened by DNAtest since 2000

18% carriers, all related to one known common ancestor

==p today very rare

WSAVA HEREDITARY
DISEASE COMMITTEE

World Small Animal Veterinary Association
Assisting clinicians with diagnosis, treatment and

control of hereditary diseases and genetic
predispositions in dogs and cats.

> http://research.vet.upenn.edu/DNAGeneticsTestingLaboratory

Search/tabid/7620/Default.aspx
& WSAVA
! nod‘te K'.’)Wfilflv'-'(.&

&) WALTHAM

Bringing the science to life
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Mycobacterium avium Complex (MAC)

Most mammals are naturally resistant including dogs
Mostly seen in immunosuppressed people

Rare reports in the canine literature

Mycobacterium aviumis a ubiquitous soil bacterium.
* Intracellular pathogens - macrophages

In the past 25 years, systemic avian tuberculosis has been
seen in Miniature Schnauzers, suggesting a genetic
predisposition to infection.

Other breed predisposition: Basset hound ~1990

Young to middle age dogs
A el
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Often undiagnosed or misdiagnosed @ \-’ L.‘,.~
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Mycobacteriosis avium Complex
(MAC)

+ Lethargy P
* Inappetence oy
*  Weakness

* Nasal discharge
* Conjunctivitis
¢ Diarrhea . -
* Lymphadenopathy BTy gt
* Hepatomegaly
* Splenomegaly

Privwary poripheral

Bywaph smades In the dag

Ddx:
Lymphoma Many acid fast staining organisms
Histiocytic sarcoma Bacterial culture
Systemic infection PCR species identification
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/ Mycobacteriosis avium Complex

Lethargy,
Inappetence
Nasal discharge
| Conjuncivitis
| Diarrhea
/ Lymphadenopathy
Hepatomegaly
Splenomegaly

MAC IN MINIATURE SCHNAUZERS
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MAC INVESTIGATIONS IN
MINIATURE SCHNAUZERS

Collect and select samples and dogs

Genome wide association study (GWAS)

Whole genome sequence

— Affected dogs with MAC

— Comparison to other Miniature Schnauzers
— Comparison to other dogs

* Specific search for gene inregion
“/+ Identification of Mutation
/. * Immune dysfunction studies
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~20,000 genes
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SNPs = SINGLE NUCLEOTIDE
POLYMORPHISMS (1 70K)

On 38 canine chromosome pairs 8
Green bars: Screening pe

thousands of SNPs to
look for variation
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/ GENOME WIDE ASSOCIATION
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/ DNA CHANGE IN MAC A —Adenine G -Guanine

IMMUNE FUNCTION C - Cytosine T — Thymine
SNP

fATCG
ATCG
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> Single Nucleotide CATC
Polymorphisms (SNPs) CATC
> Single base changes are . N o B
called SNPs Dog 1 ' .
» Representing mutation f

> Some are variable between GG | a
breeds and individuals ofa
breed.

> Functional defect not yet Dog 2
defined.
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MAC SCREENING Q

Affecteds

+»>300 Miniature Schnauzers,

screened Carriers
< ~8 % are carriers for MAC

s 223 reported to AMSC Health

Committee
% 6% or 14 dogs are carriers =

Normals

~ % Common ancestor

s+ All carriers have Jerry O’s Future Shock and Bands-
man’s Newsprint(mother and son) in pedigree

«»Potential exceptions are being investigated.
% Small survey thus far.

MAC SURVEY IN

MINIATURE SCHNAUZERS
++>300 Miniature Schnauzers screened
s ~8 % are carriers for MAC
s 223 reported to AMSC Health Committee
% 6% or 14 dogs are carriersand 1 is affected

s Common ancestor

s+ All carriers have Jerry O’s Future Shock and Bands-
man’s Newsprint(mother and son) in pedigree

“»Potential exceptions are being investigated.

% Small survey thus far compared to
“*Myotonia congenita (>3000 Min schnauzers)
“+*NAD in Papillons (~ 500 nearly same time period)
+MPS IlIB in Schipperkes (~3000)
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/ ACCURACY OF mi . G.Sth
MAC SCREENING
< DNA mutation tests are most (" -'-.-:‘-" ) L—!—J“
. accurate — far _bett_er than_ others : z iopeniy : :
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+« Limitation are related to dog
identification and human errors
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AUTOSOMAL RECESSIVE INHERITANCE

Carrier Female Normal Male Carrier Female Carrier Male

@

O

50% 50% 25% 50% 25%
Heterozygous Normal Affected Heterozygous Normal
arrier; (“Clear”) arrie (“Clear”)

1-2 1-2 1-1 11 2-2 1-2 1-2 1-1

Recessively inherited disorder are spreadin the

population by heterozygous, clinically asymptomatic/
unaffected dogs.
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/ BREEDING RECOMMENDATIONS

AGAINST MAC

» Breed only DNA tested Min Schnauzers

— In future dogs can be cleared by tested parents.
| * DNA testing does not determine if you can
breed or not but with whom.
. — Breed clear to clear or clear to carrier.
\ * Do not avoid breeding carriers with
otherwise great breed characteristics.

-+ Test offspring intended for breeding from clear
to carrier matings.

‘/_'-] * Do not select against/for one disease/trait
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