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We observed neuroepithelial expansion on all 6 lines following
embedding of embryoid bodies in Matrigel. (Figure 2).
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Figure 1: Timeline for organoid development. Starting at day zero with a
2-D stem cell culture.
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Observing brain development is challenging due to limited access to
the brain as it develops and access to fetal brain tissue. Brain
organoids recapitulate early processes of brain development. Here
we generated forebrain organoids from human and non-human
primate (NHP) stem cell lines to elucidate evolutionary differences
in brain development between humans and their Hominidae and
old world monkey relatives. Using protocols from Guo-li Ming’s lab1
we generated forebrain organoids from two human (embryonic and
induced pluripotent stem cell lines) and four different NHP stem cell
lines. Forebrain protocol timeline is shown below. (Figure 1).
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Microelectrode array (MEA) recordings demonstrate some amount of
electrophysiological activity in organoids from each line. (Figure 5)

Figure 5: Weighted Mean Firing rate across 5 lines from day 70 through
day 170. Preliminary data, needs repeats to confirm.

Growth rates were obtained by measuring area of organoids over time.
(Figure 6)

Figure 3: IHC of day 70 organoids demonstrating neural and forebrain lineages. (A-D)

Neural progenitor cells in subventricular-like zones express SOX2 in green, mature
neurons express NueN in red, and astrocytes or radial glial express GFAP in purple.
(E-H) Forebrain markers Tbr2, SatB2, and Ctip2. H9 and WT-33 are human lines

Preliminary Findings
GFAP positive cells were observed in rhesus monkey organoids at day 35,
suggesting early onset of gliogenesis when compared to human and
chimpanzee derived organoids. (Figure 4).(Figure 3H-4).
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Figure 2: Brightfield images of day 14 organoids H9 and Wt-33 are human
lines. Neuroepithelial expansion examples are indicated by the red arrow
heads.

Immunohistochemistry (IHC) revealed subventricular-like zones,
composed of proliferating neural and glial progenitor cells in all six
lines (Figure 3A-D).

Forebrain specific markers, including Tbr2 (marker for intermediate
progenitor cells), Ctip2 (expressed in layers V and VI of the cortex),
and Satb2, (expressed by pyramidal neurons in all layers of the
cortex), were observed in all six lines. (Figure 3E-H)
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Figure 6: Area vs day for all NHP lines.

Figure 4: Rhesus monkey staining. The purple staining of GFAP can suggest the presence
of glial cells such as astrocytes which are important in cellular communication
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4.

Quantify IHC measurements
•
Machine Learning
Further analyze MEA data
•
Quantify neural network activity
•
Analyze burst activity
Cause and effect
•
Organoid composition and maturation related to electrophysiological
activity.
•
Growth rates versus subventricular-like zone composition.
Ventral and dorsal organoid fusion
•
Construct NHP reporter lines
•
Generate ventral and dorsal forebrain organoids
•
Fuse dorsal and forebrain organoids and observe subsequent neuronal
migration.
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