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Molecular basis for stress vulnerability of hippocampal newborn neurons derived from
GFAP-expressing stem cells

Imura, Tetsuya
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New neurons in the adult brain are originated from GFAP-expressing neural stem c
ells (GFAP+NSCs). In the present study, we analyzed the dynamic properties of GFAP+NSC-derived new granule
cells (GCs) in_the hippocampal dentate gyrus with reference to aging and stress vulnerability.

The contribution of GFAP+NSC-derived GCs to the whole GC layer in mice sharply increased during the juve
nile period followed by a subtle addition by old age, which was variable depending on spatial positioning
and sex. The survival of newborn neurons was deteriorated by the chronic environmental stress , but there
was a critical period of vulnerability for the stress during their differentiation. We also performed a co
mprehensive analysis of the gene expression profiles in the GC layer and found several candidate molecules

implicated in the regulation of adult-born GCs.



20, 2009
GFAP-GC population

coupling
GFAP-GC
population
(Eisch AJ et al., J
(Eisch AJ et al., J Neurosci, Neurosci, 2008) GFAP-GC
2008) population
NeuN

(Dayer AG et al., J Comp Neurol, 2003)
NeuN

(Aimone JB et al ., Nat Neurosci, 2006)

(critical period)

Glial Fibrillary Acidic Protein NeuN

(GFAP) (Imura T et al., J
Neurosci, 2003; Garcia AD et al., MNat

Neurosci, 2004; Imura T etal., Glia, 2006)

(Kempermann G et al., Trends MNeurosci,

100 GFAP 2004; Overstreet-Wadiche LS et al., J
GFAP Neurosci, 2006)
( GFAP-GC population)

GFAP-GC population
GFAP-GC population

non GFAP-GC
population cycling
population
oraP-Gc | PP

population




a)
mGFAP-Cre

Garcia AD et al., Nat Neurosci, 2004
Nestin-CreERT2

Imayoshi I et al., Nat Neurosci, 2008
CAG-CAT-EGFP
(Kawamoto S et al., FEBS Lett, 2000)

mGFAP-Cre Flox-reporter
Nestin-CreTM2

Flox-reporter

SPF

8 /
bromodeoxyuridine (Brdu,
100 mg/kg x 6 )

C

(Fv1000, Olympus )
D)
8-10 18-22
(n=8)

MMI CellCut
RNA WT-Ovation™
Pico RNA Amplification System, Nugen
Whole Mouse Genome

4x44K(Agilent ) DNA
E) RT-PCR
D) RNA
CDNA sybr green
RT-PCR
(StepOnePlus, Life Technologies )
A) GFAP-GC
population
(8-10
Young) (16-20 ) Brdu
Brdu

«C A

02

2500
2000 | ——
o
o
a
= 1500 | —
8
p
3
& 1000 p—-
s
2
500 ——
0
Young Old
1 -
. 1:
08 —_—
07 =
08 —
w N Young
04 | mold
03 =
02 =
o =
o
3 N & r
& P
& o
& & bR 2
& o ep\?gb o f
A

°
&

°

Proportion of GFP+ GC

005

e Middle- old

=~ Mol

—=— Hilus —=— ventral

8

& ox

4 —— dorsal
i

Juvenile  Middle~ old
aged

GFAP-GC population

GFAP-GC population

Flox-reporter

population

population

mGFAP-Cre
B (€ )
( ) GFAP-GC
20% GFAP-GC population
A
( ) GFAP-GC
non GFAP-GC



1 GFAP-GC population

GFAP-GC population
(hilus) 172
3) GFAP-GC population

B)
RS
Brdu
1~ 2} OV 3~
RS
1~ 2 #IZ RS
3~ 4 #IZ RS
( A) RS
B
Brdu NMDA CPP
(
A) CPP
Dcx
NeuN
( B
(A)  Total BrdU+ cells per DG
2000
1800 ks
1600 ‘
1400 — p<0.05
1200 T —
1000 T = —
800 — —_— + —
600 — —_— — 1 =
400 — — — — -
200 — _— — — =
0
Ctrl S51-2w S3-dw Ci A: RS
(8)
Dcx+BrdU+ cells /total BrdU+ cells
I | B RS
02 |—PL e e
015 — _ P S b
0
C) GFAP-GC population
GFAP-GC

population

Flox-reporter
Flox-reporter
FACS

(trypsin

collagenase)

mGFAP-Cre
Nestin-CreERt2

papain

GFAP-GC population

RNA

16-20

Genome 4x44K B

(8 )

Whole Mouse

EE-SFEA

B
2-fold change
Y 0 h m
Yh>Ym
1592 71G0 Ym>Yh 1003
160 Oh>0m 1139 59G0
Om>0h 960 0GO Yh>0h
1443 14160 Yh<Oh 1076
0G0
Yh>Ym Oh>0m Yh>Oh GO
24
development/neurogenesis
Yh>Ym Oh>0m Yh>0h
GABA
Yh>Ym Oh>0m Yh>0h
(e.g. Sox2,

Dcx, NeuroD)



GABA

development

neurogenesis

GFAP-GC
population
gRT-PCR
positive
negative
(GFAP-GC population

)

(
)

http://www.fmu.ac. jp/home/p2/sub3.html

HMGB
2014

@
Imura, Tetsuya
00405276

&)

®



