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Results

Abstract

Intrloducctjion ” | | * Both animals were euthanized at scheduled study termination. There were no
i i i i ' | , T T : :
Melanin epOSItS OCcaslionadlly oCcur Iin central nervous S\/stem tissues. In cynomolgus macaques nOtable in I|fe ﬂndlngs for EIther anlmal.

spontaneous perivascular melanin pigment occurs in the meninges and in the cerebral cortex. Additionally,
neuromelanin pigment accumulates with age in the substantia nigra and locus coeruleus in human and non-
human primate brains. We report pigmentation consistent with melanin specifically within the cerebellar MGCYOSCOpiC Obseruvations
dentate nucleus of two juvenile cynomolgus macaques. Melanosis in the dentate nucleus has been reported
in people but to our knowledge has not been previously reported in non-human primates.

A

Methods

Two 18-month-old male Chinese origin cynomolgus macaques were part of a study in which animals

received a single dose of an AAV gene therapy via direct brain administration, remote from the cerebellum.

On study, animals had regular detailed clinical observations and had neurologic assessments. Euthanasia

occurred at scheduled study termination, 58 days post dose. | . E

Results N |
There were no notable in life findings. At necropsy, both subjects had gross observations of symmetrically 4) ( | 4 i
bilateral black discoloration in the cerebellar white matter. Microscopically, this correlated to dark brown

granular pigment in the neuropil of the dentate nucleus of the cerebellum. The pigment was not within | | | _
neuronal soma. Figure 1. Unfixed brain slabs, male cynomolgus macaques. There is symmetrical,

bilateral black-brown discoloration in the cerebellum in the area of the dentate
nucleus (arrows). (A) Monkey 1, (B) Monkey 2.

Conclusion

Pigmentation of the dentate nucleus in these two macaques closely resembles melanosis of the dentate
nucleus reported in people. The underlying pathogenesis of this condition is unknown. No relationship to the
test article was determined in this study. This may represent a rare spontaneous condition in cynomolgus

macaques. Microscopic Findings

Introduction

* Pigment in the central nervous system (CNS)

* In cynomolgus macaques, melanin pigment occasionally occurs in the
meninges, as a product of leptomeningeal melanocytes, and in the cerebral
cortex, where it is often perivascular and associated with astrocytes.’-3

* Neuromelaninis a type of melanin pigment produced in catecholaminergic
neurons, where it accumulates in the neuronal cytoplasm with age, most
notably in the substantia nigra and locus ceruleus.*~

* Non-melanin pigments, such as hemaosiderin and lipofuscin, can also occur in
the CNS.

* Melanosis of the dentate nucleus (DN) is a rarely reported condition in people.

» Between 1941-2017, there were 19 reported cases (13 females, 6 males)
ranging in age from 26-104 years (mean 70.2, median 72).°

* There are no common clinical conditions or histories among affected
individuals.

* Pigmentin the DN has not been previously reported in non-human primates.

Methodology

Figure 2. Brain, male cynomolgus macaque, H&E.

(A) Subgross of the cerebellum from Monkey 1. The dentate nucleus is outlined in

white.

(B) Low magnification of the dentate nucleus from Monkey 1 showing scattered dark

brown pigment deposits.

(C) Higher magnification of the dentate nucleus from Monkey 1. Roughly spherical

* On study, the animals had regular detailed clinical observations. Neurologic dark brown pigment deposits are present in the neuropil (arrow) and occasionally
assessments were also performed. perivascular (arrowhead). Bar = 100 pm.

(D) Pigment is present in close proximity to glial nuclei (arrow) and less often near the

periphery of neuronal soma (arrowhead). There are no morphologic alterations of

neuronal soma in the vicinity of the pigment. Bar = 50 pm.

» Both affected animals were 18-month-old male Chinese origin cynomolgus
macaques

* Asingle dose of an AAV gene therapy was administered direct to the brainin a
region remote from the cerebellum

» Euthanasia occurred at scheduled study termination, 58 days post dose.

* At necropsy, animals were perfused with saline. The unfixed brains were coronally
sectioned followed by immersion fixation in 4% paraformaldehyde.

« Fixed brain samples were routinely processed for paraffin embedding and * The pigment did not autofluoresce.

sectioning. Tissue sections were stained with hematoxylin-and-eosin (H&E). * Pigment deposits were not identified elsewhere in the examined brain or spinal
cord of these animals.

Conclusions

 This finding was not associated with any neurologic abnormalities.

* No relationship to the test article was determined in this study.

* This may represent a rare spontaneous condition in cynomolgus macaques.

* The location and microscopic appearance of the pigment in these two macaques closely resembles cases of melanosis of the dentate nucleus reported in people.
* The underlying genesis and clinical significance remains unknown.

« Melaninin the DN has been demonstrated within astrocytic processes.®-® Melanin deposits in the cerebral cortex in macaques have also been associated with astrocytes?,
suggesting a potential shared mechanism of formation.

* A process of involution and/or a relationship to lipofuscin has been postulated for melanosis of the DN, based on the generally advanced age of affected individuals. However, the
young age of these affected cynomolgus monkeys suggests other factors, perhaps even congenital factors, play a role in this condition.

* |dentification of additional cases of melanosis of the DN may shed further light on the pathogenesis of this rare condition in both cynomolgus macaques and humans.
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