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Abstract

HEBRMBRNSC)DELZBEZ1—OVH T R4 T \NOSLRERRZEEANICERCHEE ATV
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LYFIOANARIEZ—ZAVTITSE, REZ1—OOBNETL., BCRERZHROKRE
Z1—OAYOXY—N—THBSATB2IE RN REICEML Iz, 5. EEROKDZEN ARKNE
ERERES LRUHPRKERATONRBZEMRETITIO>E, ThTASIBEZ1—O2H ROTHES
R=NZEBHHEZ1—OOBHNRTLE, TLT, ChsSORFEIRRSH S VIFKDIZKDIERE
FRIBLE %, RNAseqic K2 THEHLEE A, HICRNAZORY IR ERRFEIMICEDLS
BEFICEESRREMIERES L,

The differentiation potential of neural stem cells (NSCs) into various neuronal subtypes is tightly
regulated in space and time. Recently, we have identified Zfp7, Zfp57, and Phf21b as a minimal
set of transcriptional regulators in which their simultaneous forced expression in NSCs at late
developmental stage can restore differentiation potential to neurons that differentiate specifically in
early development in various regions. These factors all belong to families of transcription factors
known to be involved in epigenetic regulation. Next, we performed functional analyses of these
transcription factors via their forced expression and gene knockdown in fetal mouse brain.
Simultaneous forced expression of Phf21b, Zfp7, and Zfp57 in the cerebral cortex of embryonic
day 13 (E13) mice by electroporation from the ventricular side and histological analysis at E17
resulted in an increase of deep-layer neurons. Forced expression of these three factors in primary
cultures from the ganglionic eminence of E13 using lentiviral vectors showed a marked increase in
Isl1-positive neurons whose generation is normally terminated at this stage. Forced expression of
these three factors in primary cultured cells from the ventral midbrain of E13 also increased
generation of TH-positive dopaminergic neurons, which is also normally terminated at this stage.
On the other hand, knockdown (KD) of these genes in primary cultures from the E11 cortex using
lentiviral vectors resulted in a decrease in the number deep layer neurons and, conversely, a
marked increase in SATB2-positive cells, a marker for upper layer neurons which are normally
generated at late developmental type. Furthermore, similar KD in primary cultures from the E11
ganglionic eminence and ventral midbrain reduced the number of Isl1-positive neurons and TH-
positive dopaminergic neurons, respectively. Analyses of gene expression changes in these forced
expression and KD- by RNAseq revealed that significant expression changes were observed,
especially in genes involved in RNA processing and translational regulation.
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Temporal regulation of neuron subtype differentiation via transposons.
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The differentiation potential of neural stem cells (NSCs) into various neuronal subtypes is tightly regulated in space and time.
Recently, we have identified Zfp7, Zfp57, and Phf21b as a minimal set of transcriptional regulators in which their simultaneous forced
expression in NSCs at late developmental stage can restore differentiation potential to neurons that differentiate specifically in early
development in various regions. These factors all belong to families of transcription factors known to be involved in epigenetic
regulation. Next, we performed functional analyses of these transcription factors via their forced expression and gene knockdown in
fetal mouse brain. Simultaneous forced expression of Phf21b, Zfp7, and Zfp57 in the cerebral cortex of embryonic day 13 (E13) mice
by electroporation from the ventricular side and histological analysis at E17 resulted in an increase of deep—layer neurons. Forced
expression of these three factors in primary cultures from the ganglionic eminence of E13 using lentiviral vectors showed a marked
increase in Isl1—positive neurons whose generation is normally terminated at this stage. Forced expression of these three factors in
primary cultured cells from the ventral midbrain of E13 also increased generation of TH—positive dopaminergic neurons, which is also
normally terminated at this stage. On the other hand, knockdown (KD) of these genes in primary cultures from the E11 cortex using
lentiviral vectors resulted in a decrease in the number deep layer neurons and, conversely, a marked increase in SATB2-positive
cells, a marker for upper layer neurons which are normally generated at late developmental type. Furthermore, similar KD in primary
cultures from the E11 ganglionic eminence and ventral midbrain reduced the number of Isl1-positive neurons and TH-positive
dopaminergic neurons, respectively. Analyses of gene expression changes in these forced expression and KD— by RNAseq revealed
that significant expression changes were observed, especially in genes involved in RNA processing and translational regulation.
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