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Visualization of neuronal
differentiation with
fluorescent proteins

Hiroaki Kanki
Hideyuki Okano

Keio University School of Medicine

Visualization of Neuronal

Neyson Nawson

imature)

Columbia University
Main Campus

Fluorescent Labeling of Neural
Stem & Neuronal Progenitor

" Repertoire

Nestin

« Intermediate filament protein in neural stem
& neuronal progenitor cells

* Expression of its gene ceases at or around
neuronal progenitor cell > neuron
differentiation

» 2nd intron of its gene (Cnestin intronic
enthancer™) is responsiblé for the expression
specificity

Visualization of neuronal
differentiation with

Various colors of

+

Differentiation stage-specific
Gene Regulatory Elements (GREs)

Nestin P+E Construct for Tg

ke
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+Cloned from Hirata Kusabira-ishi (Fungia
concinna) and codon-optimized for expression
in mammalian cells by Mr. Karasawa of
Amalgaam

sFirst < - FP cloned
*Excitation maximum: 548 nm
*Emission maximum: ~560 nm

in adult mouse brain

LY

Dorsolateral
Corner

Aysusyu
S0UBISBION|

Newiral Neouronal  Neuror Neotiron

stem progenitor
[ ceht

GRE 1 GRE2 .

Fluorescence vs. Nestin

Trigte Mergs

Characterization of
-positive cells

A B

[em—1

v Retativ Intenity .
Immunocytachemical Neurosphere formation
Analysis assay

sMovies for

Currently in progress

se-to-uioon transition
*Embryonic cerebral cortex
*Adult DG
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Nakashima K. et ak., Science (199%4)
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Rolis A, et al., Nat Cell Biof (2407)

ate adult hippecampal

Asva Ralis, Ea © Sea Kowen', Bimad Jovy and Aichat Schwasts
Nutt Cell L I681- 108K {2607)
N is — the ion of new in the adult brain — is
conscdered to be one of the mechamsms by which the brain maintains its
litelong in to ic and intrinsic changes. The

mechanisms underiying the regulation of neurogenesis are fargely unknown.
Here, we show lha! Toil-like receptors (TLRs), a family of highly conserved
patter: lved in neural system development in
Drosophila and innate  immune activity in mammals, regulate aduit
hippocampal neuragenesis. We show that : and 5 are found on aduft
neural stem/progenitor cells (NPCsj and have distinct and opposing functions
in NPC proliferation and dlﬂerenuatson both in vitro and in vivo. TLR2
deficiency in mice . whereas the absence
of TLR4 resulted in . In vilro
studies further indicated that TLR2 and TLR4 directly madulated seif-renewal
and the celf-fate decision of NPCs. The acuvauon of TLRs on the NPCs was

mediated via MyD88 and induced PKCu/B-d ion of the NF-xB
signalfing palhway ‘{hus, our study identified TLRs as players in aduft
g and i their specified and diverse role in cell renewal.

LIRS R NS infismmatery
iiiducitdn ganes f eylakines

Uensufsu and Akira J Mof Med (2006}
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