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Identification of novel targets of antidepressant on glia by using pharmacoproteomic
s
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Development of antidepresant besed on monoamine neuron hypothesis is facing limit.

Glia, especially astrocytes, are major in the CNS and play a role of storage for several types of neurotr

ophic factors such as GDNF and BDNF, which are implicated in antidepressant effects. We revealed the pharm
acomolecular mechanism of antidepressant effect on astrocytes. The expression of GDNF and FGF-2 by antidep
ressant in astrocytes was regulated by monoamine-independent mechanism. We also found five antideressant-r
elated candidates directly targeting asytocyes by using pahrmacoproteomics, and that the pathway of neurot
rophic factors expression was involved in the MMP-Tyrosine kinase-ERK-CREB cascade. ldentification of spec

ific antidepressant-targeting protein and cascade on astrocytes may contribute to development of antidepre
ssant from a different view point.



Ccé
NHA GDNF
FGF-2
SIRNA
GDNF  FGF-2
MMP
ERK CREB

9
Tsuchioka M, Hisaoka K, Yano R,
Shibasaki C, Kajiatani N, Takebayashi
M: Riluzole-induced glia cell
line-derived
production in regulated through fibroblast

neurotrophic factor

growth factor receptor signaling in rat C6

glioma cells. Brain Research 1384:1-8,
2011.

Hisaoka K, Tsuchioka M, Yano R, Maeda
N, Kagjitani N, Morioka N, Nakata Y,
Takebayashi M: Tricyclic antidepressant
amitriptyline activates fibroblast growth
factor receptor (FGFR) signaling in glial
cells. Involvement in glid cdl
line-derived neurotrophic factor (GDNF)
production. Journal of Biological
Chemistry 286:21118-28, 2011.

Kgjitani N, Hisaoka-Nakashima K,
Morioka N, Okada-Tsuchioka M, Kaneko
M, Kasa M, Shibasaki C, Nakata Y
Takebayashi M.

Antidepressant acts on astrocytes leading

to an increase in the expression of
neurotrophic/growth factors: differential
regulation of FGF-2 by noradrenaline.
PL0OS One.:7:€51197. doi:
10.1371/journal .pone.0051197, 2012

Boku S, Nakagawa S,Takamura
N, KatoA, Takebayashi M,

Hisaoka-Nakashima K, Omiyay,

Inoue T, Kusumi |

GDNF facilitates differentiation of

the adult dentate gyrus-derived

neural precursor cells into
astrocytes via STAT3

Biochemical and Biophysical

Research Communications
434:779-784, 2013.

Boku S,  HisaokaNakashima K,
Nakagawa S, Kato A,Kajitani N, Inoue
T, Kusumi |, Takebayashi M, Tricyclic
antidepressant amitriptyline indirectly
increases the proliferation of adult
dentate gyrus-derived neural precursors:
an involvement of astrocytes.

PLoS One 18;8:€79371. doi:



10.137V/journa .pone.0079371, 2013.

20:625-631, 2012

115:1186-1193,
2013

66:611-612, 2013

Depression Frontier 11:110-119,
2013

12
Hisaoka K, Okada-Tsuchioka M, Yano R,

Kajitani N, Morioka N, Nakata Y,
Takebayashi M:

Antidepressants activate expression of
fibroblast growth factor receptor
(FGFR) signaling in glial cells:
Involvement in glial cell line-derived
neurotrophic factor (GDNF)
production.

41th Annual Meeting of Society for
Neuroscience, Washington DC,
November, 2011

Hisaoka K, TakebayashiM,
Okada-Tsuchioka M, Yano R, Kajitani
N, Morioka N, Nakata Y,:
Antidepressants activate expression of
fibroblast growth factor receptor
(FGFR) signaling in glial cells:
Involvement in glial cell line-derived
neurotrophic factor (GDNF)
production.

2nd  Congress of Asian College of

Neuropsychopharmacology Jointly
with 2011 Annual Meeting of KCNP in
Seoul, Korea, September, 2011

Kajitani N, Hisaoka K, Kaneko M, Kasai

M, Yano R, Okada-Tsuchioka, Morioka
N, Takebayashi M, NakataY,:

The increase of FGF-2 expression by
amitryptyline and noradrenaline could
be mediated different mechanisms in
rat primary cultured astrocytes.

2nd  Congress of Asian College of
Neuropsychopharmacology Jointly
with 2011 Annual Meeting of KCNP in
Seoul, Korea, September, 2011

Kajitani N, Hisaoka-Nakashima K,

Morioka N, Okada-Tsuchioka,
Shibasaki C, Kaneko M, Kasai M,
Nakata Y, Takebayashi M,:

Distinct regulation of fibroblast growth
factor-2 expression by antidepressant
and noradrenaline in rat cortical
astrocytes.

42th Annual Meeting of Society for
Neuroscience, New Orleans, October,
2012

Boku S, Hisaoka-Nakashima K, Nakagawa S,

Kato A, Kgjitani N, Inoue T, Takebayashi M;
Tricyclic antidepressant amitriptyline
indirectly increases the proliferation of adult
dentate gyrus-derived neural precursor cells
through inducing FGF2 secretion from
astrocyte.

51th - Annual Meeting of American
Colledge of Neuropcychopharmacology,

Frorida, December, 2012

Boku S, Hisaoka-Nakashima K, Nakagawa S,

Kato A, Kgitani N, Inoue T, Kusumi M,
Takebayashi  M; Tricyclic antidepressant
amitriptyline  indirectly  increases  the

proliferation of adult dentate gyrus-derived



neural precursor cells through inducing FGF2

secretion  from  astrocyte.43th  Annual
Meeting of Society for Neuroscience, San
Diego, November, 2013
Takebayashi M:
Antidepressants act directly on astrocytes:

role of neurotrophic factor expression

11th  World Congress of Biologica
Psychiatry, Kyoto, June, 2013
FGF-2
84 2011 3 23
amitriptyline FGF-2
85 2012 3
14-16
BDNF exon mRNA
85 2012 3
14-16
amitriptyline
GDNF
MMP
42 22
2012 10

18-20

MEK/ERK BDNF
exon mRNA
36 56

23

Neuro2013 2013 6
20-23

1
2012

http://gwl.kure-nh.go.jp/department/psych
iatry/

o
TAKEBAYASHI MINORU

60304440

@
NAKATA YOSHIHIRO

40133152



