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TANUT KUNKANJANAWAN : TRANSGENIC NON-HUMAN PRIMATE
HUNTINGTON'’S DISEASE MODEL FOR DRUG DISCOVERY RESEARCH
AND MicroRNA-196a THERAPY. THESIS ADVISOR : ASSOC. PROF.

RANGSUN PARNPAI, Ph.D,, 146 PP.

TRANSGENIC NON-HUMAN PRIMATE HUNTINGTON’S DISEASE

MODELING/DRUG SCREENING/ MicroRNA-196a THERAPY

Huntington’s disease (HD) is a neurodegenerative disease caused by an
expansion of CAG trinucleotide repeat encoded for polyglutamine (polyQ) in the
Huntingtin (H#f) gene which leads to the formation of mutant HTT (mHTT) protein
aggregates. Currently, no cure for HD was found. Transgenic HD nonhuman primate
(HD-NHP) animal models have been developed. These animals recapitulate a
progressive development of clinical and pathological features similar to human HD
patients, which supports the potential preclinical application of the HD-NHP model.
To date, phenotypes observed in HD-NHP include neuropathological, neuroanatomical,
behavioral and biomolecular abnormalities. Additionally, neural progenitor cells
(NPCs) derived from HD monkeys have been develolped. These cells are capable of
differentiating into neurons, and upon differentiation developed distinct HD cellular
phenotypes. Observed phenotypes included the formation of mHTT aggregates and
intranuclear mclusions, as well as increased susceptibility to oxidative stress. In this
study potential application of HD monkey NPCs (HD NPCs) and neurons (HD
neurons) were evaluated as an 7n vifro platform for drug discovery research. To

demonstrate proof-of-concept in this system, HD NPCs and neurons were treated with
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riluzole (RI), memantine (ME), and methylene blue (MB). These known compounds
have been shown to have a protective effect in HD and other neurodegenerative
diseases. In this context, three compounds were tested for their neuroprotective
properties on HD phenotypes cytotoxicity, apoptosis, and aggregation of mHTT
protein.

Recently attention to HD pathology has turned to genetic alterations associated
with the disease. This includes the investigation of non-coding RNA. Elevated
expression of miR-196a has been observed in both HD-NHP and human HD brains.
Cytotoxicity and apoptosis were ameliorated by the overexpression of miR-196a in
HID-NHP neural progenitor cells (HD-NPCs) and differentiated neurons (HD-
neurons). The expression of apoptosis related genes was down regulated.
Mitochondrial morphology and activity were improved as indicated by mitotracker
staining and the upregulation of CBP and PGC-/a in HD-NPCs overexpressing miR-
196a. Here, the amelioration of HD cellular phenotypes in HD-NPCs and HD-neurons
overexpressing miR-196a were demonstrated. Our results also suggested that the
regulatory role of miR-196a in HD pathogenesis may hold the key for understanding
molecular regulation of HD and can be used to develop novel therapeutic.

In summary, this study demonstrated HD-NHP model is a potential model for
HD pathology, drug discovery, and development of gene therapy. Moreover,
overexpression of miR-196a showed protective potentiat on HD pathology and
presented a unique therapeutic opportunity that may impacts across related

neurodegenerative diseases
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