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Breeding efforts resulted in the addition of four kittens to the
MLII colony

Introduction Methods
« 3/4 kittens heterozygous for GNPTAB mutation

* MLIl is an autosomal recessive lysosomal storage disorder » 1/4 kittens homozygous wildtype
caused by a GNPTAB mutation, affecting infant to juvenile
children

Characterization of 2D, M-Mode, Color, &

Spectral Doppler Echocardiographic Parameters Gross and Histopathologic Characterization of MLII-Affected Kittens Echocardiograms for all but one unaffected cat were

unremarkable

* No volume overload

* No valvular regurgitation
 No chamber enlargement

* The mutation results in a GIcNAc-phosphotransferase defect,
which prevents normal trafficking of acid hydrolases into
lysosomes

* Clinical presentation includes:
« Skeletal deformities
* Neurologic lesions
* Heart valve thickening

Trace mitral regurgitation was noted in one unaffected carrier
» Disease progression is being monitored

MLII-Affected Heart Collection FFPE Tissue Block H&E and Trichrome Increased collagen deposition in cardiac tissues was observed
Stained Slides on Masson’s Trichrome stains
* Localization primarily to valvular structures
* Aortic valve
* Mitral valve

* High mortality rate (MST= ~5 years)
* Poorly characterized cardiovascular disease leading to
fulminant congestive heart failure

* Anovel, naturally occurring feline MLII model has been 13 cat WGS files were successfully trimmed and mapped, and

identified Whole Genome Sequencing duplicate reads were removed
» Autosomal recessive MOI » Average read depth of all covered positions: 25.3X
» Pathogenic GNPTAB nonsense mutation thuicnkce o ——— Map Reads DRuerﬂg;’tee Call Assign Predict Variant » Average read depth of all positions, including zero-depth
» Exon 13 ¢c.2644C>T: p.GIn882* File?ntegrity — TS e s to felCat9 |mmmlp RZads ===y Variants ===y Case/Control === Effect on Protein regions: 24.4X
(Md5sum) (BWA) (PicardTools) (Freebayes) (caseControl) Function (SNPEff)

« Cats display cardiovascular phenotypes that recapitulate
human MLII with variable presence of congenital cardiac

defects
« Studies interrogating the genotype-phenotype relationship of

feline MLII promise continued advancements in targeted novel ESUIlS

Conclusion

 The MLII cat colony has 8 heterozygous cats; breeding pairs
will be established to produce additional affected kittens

A whole genome association study to identify disease-modifying
variants is in progress to further characterize the genetics of
MLII cardiovascular pathology

drug therapies in humans

« Study aims include expanding the MLII cat colony and further
characterizing the disease in cats for human translational use

A B > % | Og@) Expansion and maintenance of the MLII cat colony is essential
. feimecweas 3 Normal / ces - O for continued WGS efforts and for further characterization of
exon 11 i 1! ;1-7 illulllgll!;ll 1|<.. 210 L; C wd\' | 1 % cats as an important translational model to propel future
(Recycted ' L | _ % therapeutic discoveries

‘hholed

Wildtype Male | Wildtype Female

T

N-acetylglucosamine-1-phosphotransferase . ~
(Protein) ‘
Diseased

Acknowledgements

Heterozygous Male | Heterozygous Female . - o
. Affected Male | Affected Female | Affected Unknown Sex '\ /i A N at lon al
Unknown Genotype Male ‘ M P S
S . National Institutes
() SOCICtY of Health
T35 0D010956

uw
% [] VETERINARY MEDICINE

ISMRD

Acid Hydrolases
(Lysosomal Enzymes)

o/l
LA\ 1@

Substrate
accumulation

4

LySOSO mes Tissue / organ

damage

& . :

Disease ElimpGtion
symptoms

Figure 1. Pathogenic Effects of GNPTAB Mutation on Lysosomes. (A) ENSMBL
illustration of GNPTAB gene body and downstream protein interactions. Black arrow
represents positioning of previously identified GNPTAB MLIl-associated mutation in
cats. (B) lllustration of MLII molecular pathogenesis.

Hypothesis

Additional cardiovascular phenotypes observed in MLIl-affected
cats are explained by compound pathogenic mutations with
implicated changes to the mitral and aortic valves, leading to Figure 2. MLII Colony Expansion & Fine Clinical Characterization of MLII-Affected Kittens. (A) Addition of four new colony members; wildtype (left),
heterozygous (middle & right-two). (B) Sanger sequencing genotyping of wildtype (left), heterozygous (middle), and homozygous (right) cats for GNPTAB mutation.
(C) Right parasternal four-chamber long-axis view displaying mitral valve regurgitation (blue) in an unaffected MLII colony kitten. (D) Masson’s Trichrome staining of

a paraffin-embedded MLII-affected kitten heart depicting increased collagen deposition in the aortic (purple) and mitral valves (green). (E) Pedigree displaying

volume overload and congestive heart failure. These findings will
mimic those observed in children with MLII and support use of the

feline MLIlI colony in studies aiming to alter cardiovascular expansion of the feline research colony. (F) 3-week-old formalin-fixed MLIl-affected kitten heart displaying a dilated and thin-walled left ventricle (LV) with a thick
outcomes. mitral valve (green).




