Neurons are our business.

Introduction

A major application of neurons derived from human induced pluripotent stem cells
(IPSCs) is to model neurological or psychiatric diseases for use as a drug discovery
platform. Most phenotypes of neurological and psychiatric diseases arise in mature
neurons. However, human iIPSCs-derived neurons can take 1-3 months to reach full
functional maturation, and yet manipulating the neuronal cultures for even 2 weeks in
384-well plates is cumbersome. Therefore, the substantial time required for achieving
maturation is a severe hurdle for taking full advantage of human neurons as drug
discovery platforms. To overcome this hurdle, we have engineered a human IPSC
reporter line with a fusion of nanoluciferase (Nluc, Promega) with synaptophysin (SYP),
a synaptic vesicle glycoprotein that is expressed in virtually all mature neurons and acts
as a marker for quantification of synapses. By screening with the SYP-NlIuc reporter,
several compounds were identified that accelerate SYP expression. After further
optimizing the combination and concentrations of these compounds, we have developed
a neuronal maturation supplement. The supplement can be applied to multiple neuronal
types, including spinal motor neurons, cortical glutamatergic neurons, and cortical
GABAergic neurons. After treating with the supplement, the neurons displayed extensive
neurite outgrowth within 3 days, expressed pre- and post-synaptic mature markers
within 7 days, and exhibited electrophysiological activity within 2 weeks. This rapid
maturation supplement will enhance the ability to model CNS disease processes and
screen new drugs.
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BrainXell Supplement Accelerates the Maturation of IPSC Derived Neurons
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(A) Human MNs staining with Calcein and EthD-1 on day 3 in 96-well plate
showed 34% more live cells and 50% more dead cells in no-supplement treated
group comparing to BrainXell supplement treated group. (B) On day 7, 89.1% of
cells in no-supplement condition were SOX1+ progenitors, but 98.2% of the cells
were MAP2+ mature neurons in BrainXell supplement condition. (C) The pre-
synaptic marker Synapsin 1 expression ratio was 6-fold higher in BrainXell
supplement condition than in no-supplement condition. (D) The MN marker
FOXP1 expression is 33% higher in BrainXell supplement treated group than in
another commercial supplement treated group. (E) BrainXell supplement
promoted the functional maturation of human MNs in 10 days, which showed the
maximal calcium response to electric field stimulation (F) Human cortical
glutamatergic neurons staining with Calcein and EthD-1 on day 7 in 96-well plate
showed similar dead cells in no-supplement condition comparing to BrainXell
supplement condition. (G) 88.5% of cells in no-supplement condition were SOX1+
progenitors, but 95.5% of cells were MAP2+ mature neurons in BrainXell condition.
(H) The pre-synaptic marker Synapsin 1 expression is 4.2-fold higher in BrainXell
supplement condition than in no-supplement condition.

Summary
BrainXell supplement promotes the maturation of human iPSC derived spinal
motor neurons and cortical glutamatergic neurons in 7-14 days.
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