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The objectives of this research were to develop and establishment neural
progenitor cell (NPC) lines and to study the influence and the capacity of NPC
derivation methods on the properties of NPCs derived from wild type, and transgenic
APPs/tau rhesus monkey (Macaca mulatta) embryonic stem cells (rhESCs). The NPCs
were obtained from the common NPC derivation protocols: feeder-free and EB-based
methods. The NPCs from both protocols shared the similar morphology and gene
expression profiles. They were able to provide a high yield (>97%) of NPC population,
and no contamination of non-neural lineage cells (mesoderm and endoderm), as well
as the potential to differentiate into mature neurons in vitro. Interestingly, the elevated
expression of Glial fibrillary acidic protein (GFAP) was exhibited in NPCs derived
from the feeder-free method. In this study, the leukemia inhibitory factor (LIF) was
used as a component in the neural proliferation medium. Although, it has been
reported to promote the astrocyte differentiation of NPCs in mice, this study showed
that the different NPC induction protocols did not affect the expression of LIF
receptor. The enhanced GFAP expression was correlated with the reduced expression

of nuclear receptor tailless (TLX). This suggested their higher tendency to differentiate



v

toward astrocyte lineage or heterogeneity of NPCs in the feeder-free method.
Moreover, the EB-based induction protocol was able to induce the NPC differentiation
of the transgenic (tg) APPs, and transgenic APPs/human tau ESCs. The tg ES cell lines
had the ability to differentiate into NPC cell lines possessing various similar properties
to the wild type such as morphology, gene expression, and neural differentiation
potential. Additionally, this study showed the correlation between GFAP and TLX
expressions in NPCs. Although, the gene expression analysis of tg APP mutations in
NPCs and neurons revealed the elevated expression of total SWAPP and IndAPP
transcription as well as human tau compared to ESCs, the difference of tg APPs NPCs

and neuron compared to wild type could not be detected in this study.
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