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miniswine model shows robust cellular pathology and behavioral deficits
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pigs show consistent gait deficits by 15 months of age

CLN3Δ7/8 pigs show photoreceptor loss from 14-48 months of age

Left: Description of CLN3Δ7/8
mutation introduced via rAAVmediated gene targeting in fetal
fibroblasts, which were transferred
to embryos via somatic cell nuclear
transfer (SCNT). Heterozygote
animals were then bred for
homozygous study animals.
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Below: Description of study design
(behavior, biofluids, pathology).

Figure 3. Schematic of gene targeting vector used to delete exons 7/8 from porcine CLN3. Porcine
CLN3 exons are depicted as black boxes. Neomycin (or puromycin) resistance cDNA (orange) is driven by
the phosphoglycerate kinase (PGK) promoter (yellow) and flanked by loxP sites (blue). The rAAV inverted
terminal repeats (ITRs) are in red. Each homology arm is ~1.4 kb in length. Figure is not to scale.

Above: Using a principal component analysis, 153 gait parameters were reduced to the most significant
variables that separated WT and CLN3Δ7/8 animals. Beginning at 15 months of age (the earliest time point
analyzed), CLN3Δ7/8 animals have a significantly different gait in their front feet than WT animals (A). This is seen
in both males (B) and females (C). The specific gait components that were used in each principal component are
presented as bar charts.

Above: As measured by the thickness of the outer nuclear layer (ONL), CLN3Δ7/8 animals show a loss of
photoreceptors at 14 and 48 months of age. Photoreceptor layer counts are ongoing.

Biomarkers isolated from CLN3Δ7/8 swine serum

CLN3Δ7/8 swine show classic Batten disease pathology in the brain
Above, Left: Schematic of biomarker scoring system using a principal component analysis of circulating and
behavioral biomarkers. Above, Right: In 36 month old CLN3Δ7/8 swine serum samples, several
glycerophosphodiesters were upregulated and docosahexaenoic acids were downregulated.

Above: Presentation of the most significant variables that separated WT and CLN3Δ7/8 animals. CLN3Δ7/8 animals
presented with a smaller foot area (A,D,G; ‘tip toeing’), altered center of pressure statistics (COP; B,C,E,F;
indicates a cautious gait), and slightly reduced step length variability.

CLN3Δ7/8 swine show loss of retinal function at 30 months of age
Above: CLN3Δ7/8 miniswine show increased subunit c accumulation in several areas of the brain from 2 to 48
months of age.
Left: Gycerophosphodiesters are consistently elevated in CLN3Δ7/8 swine serum samples at several time points.
Right, Top: Glycerophosphoinositol predicts CLN3Δ7/8 genotype with 100% sensitivity, compared to another
commonly used biomarker neurofilament light (NFL), which has a sensitivity of 69.7%. Right, Bottom:
Glycerophosphoinositol predicts CLN3 carrier and patient mutations.

Summary and Future Directions
 CLN3Δ7/8 swine exhibit classic Batten disease pathology in the brain from 2 to
48 months of age, including accumulation of storage material, astrocytosis
and retinal degeneration.
Above, Left: CLN3Δ7/8 miniswine show enlarged microglia soma size at 14 to 36 months of age. Above, Right:
CLN3Δ7/8 miniswine show astrocyte reactivity from 6 to 36 months of age

 CLN3Δ7/8 swine show robust and consistent gait deficits in the front feet by 15
months of age.
Upper Right: CLN3Δ7/8 animals show reduced
a and b wave recordings from 30 to 48
months of age via a light-adapted photopic
test of a flash ERG (cone response, 8 cd
s/m2).

Above: CLN3Δ7/8 miniswine show a reduction in calbindin+ neurons at 6 and 36 months of age.

Bottom Right: CLN3Δ7/8 animals show
reduced a and b wave recordings at various
ages, most notably from 42 to 48 months of
age via a dark-adapted scotopic test of a
flash ERG (mixed rod and cone response, 8 cd
s/m2).

 CLN3Δ7/8 swine exhibit altered ERG signals by 30 months of age in the lightadapted photopic test.
 Glycerophosphoinositol is a robust serum biomarker in CLN3Δ7/8 swine that
translates to CLN3 patient samples.
 The CLN3Δ7/8 swine recapitulates many aspects of CLN3 disease, improves
upon the mouse model, and can be used for several translational studies.
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