Longitudinal characterization of tHeLN8 ™ ¥¥iniswinemodel shows robust cellular pathology and behavioral deficits
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CLN8"8 pigs show consistent gait deficits by 15 months of

CLN8"8 pigs show photoreceptor loss from -#8 months of age

Generation ofCLN88 porcine model

Leftt Description of CLN78
mutation introduced via rAAV
mediated gene targeting in fetal
fibroblasts,which were transferred
to embryosvia somaticcell nuclear
transfer (SCNT) Heterozygote
animals were then bred for
homozygoustudyanimals

Below. Descriptionof study design
(behavior,biofluids pathology)

CLN8"8 swine show classic Batten disease pathology in the br:

Above CLN"8 miniswine show increasedsubunit ¢ accumulationin severalareasof the brain from 2 to 48
monthsof age

Above, Left: CLNB"”8 miniswine show enlargedmicrogliasomasizeat 14 to 36 months of age Above, Right
CLN""8 miniswineshowastrocytereactivityfrom 6 to 36 monthsof age
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Above CLN""8 miniswineshowa reductionin calbindint neuronsat 6 and 36 monthsof age
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Above Using a principal component analysis,153 gait parameterswere reduced to the most significant
variablesthat separatedWT and CLN8"”8 animals Beginningat 15 months of age (the earliest time point
analyzed) CLN8"”8 animalshavea significantlydifferent gaitin their front feet than WT animals(A). Thisis seen
In both males(B)and females(C) Thespecificgait componentsthat were usedin eachprincipalcomponentare
presentedasbar charts
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Above Presentationof the most significantvariablesthat separatedWTand CLN"”8animals CLN""8animals
presentedwith a smaller foot area (A,D,G Z S 54 | v Paltekéd center of pressurestatistics (COP B,C,E,H
Indicatesa cautiousgait),andslightlyreducedsteplengthvariability.

CLN8’® swine show loss of retinal function at 30 months of agg

Upper Right CLN"”8 animalsshow 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/m?).

Bottom Right CLN"/8 animals show
reduceda and b wave recordingsat various
ages,most notably from 42 to 48 months of
age via a dark-adapted scotopic test of a
flashER@mixedrod and coneresponse8 cd
s/m?).

Above As measuredby the thicknessof the outer nuclear layer (ONL),CLN""8 animals show a loss of
photoreceptorsat 14 and48 monthsof age Photoreceptorayercountsare ongoing

Biomarkers isolated fror@LNB8"8 swine serum

36 Mo Metabolomics
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Above, Left Schematicof biomarker scoringsystemusing a principal componentanalysisof circulatingand
behavioral biomarkers Above, Right In 36 month old CLN"”8 swine serum samples, several
glycerophosphodiestensere upregulatedand docosahexaenoiacidswere downregulated

Glycerophosphoinositol vs
Neurofilament Light
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Left Gycerophosphodiesterare consistentlyelevatedin CLN8"”8 swine serumsamplesat severaltime points.
Right, Top. Glycerophosphoinositopredicts CLN""8 genotype with 100% sensitivity, comparedto another
commonly used biomarker neurofilament light (NFL),which has a sensitivity of 69.7% Right, Bottom:
GlycerophosphoinositgiredictsCLNB carrierand patient mutations

Summary and Future Directions

f CLNB#/8 swine exhibit classicBatten diseasepathologyin the brain from 2 to
48 months of age, including accumulation of storage material, astrocytosis
andretinal degeneration

f CLNB#'8 swine show robust and consistentgait deficits in the front feet by 15
months of age

f CLNB#'8 swine exhibit altered ERGsignalsby 30 months of agein the light-
adaptedphotopic test.

f Glycerophosphoinositolis a robust serum biomarker in CLNB#/8 swine that
translatesto CLNB patient samples

f The CLN#/8 swine recapitulates many aspectsof CLNB disease,improves
uponthe mousemodel, and canbe usedfor severaltranslational studies
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