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Molecular mechanisms underlying subnetwork formation in V1
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Specific neuronal connections (subnetworks) in the sensory cortex are
thought to be fundamental for information processing. Some studies have suggested a cell lineage
contribution to establish cortical subnetworks. That is, excitatory neurons arising from a same
neural progenitor cell have shown higher synaptic connection probabilities and responses to similar
sensory stimuli.

However, little is known about the molecular mechanisms for subnetwork formation. We focused on the
function of Dnmt3b, which regulates the expression of cPcdh isoforms, a family of adhesion
molecules, in the neural progenitors. We recorded the visual neural responses from Dnmt3b-KO and
wild-type neurons in V1 of mice using 2 Photon Ca2+ imaging. We observed: (i) the response strengths
of Dnmt3b-KO neurons were comparable to normal neurons, and (ii) lower orientation tuning (OSI) in
Dnmt3b-KO neurons. These results suggest the involvement of Dnmt3b in the establishment of cortical
neural network specifications.
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Orientation Selective index)
(DS1; Direction Selective
index)

iPS

B Dnmi3b-KO
chimera

| vA3/Dnmt3b-KO cells

o

o

;
-~
a1

Proportion of yYA7+cells
=] =]
el
H~
&

o
[
:

L=

;;us-

5 0.4 8

£ 16

§ = B . A ol
0.2 ] = |
£ool, 1 '[;] 0.0l ;l . -
OO OO
&g T & P =
« AR g& T«
| N — — | I
Dnmt3b-KO  WT Dnmt3b-KO  WT
chimera chimera chimera  chimera
A; cPcdh yA3 YA7 in situ
B; cPcdh
GFP
C; cPcdh
Dnmt3b KO

Tarusawa et al.. 2016

cPcdh

GFP  cPcdh

cPcdh
cPcdh
cPcdh
Dnmt3b
cPcdh
cPcdh
Dnmt3b
iPS
cPcdh
Dnmt3b KO Pcdh
C
cPcdh Dnmt3b DNA
Dnmt3b KO
cPcdh
Dnmt3b KO
GFP iPS
Cal590
in vivo
Dnmt3b KO
KO
0]
DNA



Tarusawa E, Sanbo M, Okayama A,
Miyashita T, Kitsukawa T, Hirayama T,
Hirabayashi T, Hasegawa S, Kaneko R,
Toyoda S, Kobayashi T, Kato-ltoh M,
Nakauchi H, Hirabayashi M, Yagi T,
Yoshimura Y (2016) Establishment of
high reciprocal connectivity between
clonal cortical neurons is regulated
by the Dnmt3b DNA methyltransferase
and clustered protocadherins. BMC
Biol. 2016; 14: 103. ( )
doi:10.1186/s12915-016-0326-6

Tarusawa E, Sanbo M, Okayama A,
Miyashita T, Kitsukawa T, Hirayama T,
Hirabayashi T, Hasegawa S,
Hirabayashi M, Yagi T, Yoshimura Y.
High reciprocal connectivity between
clonal cortical neurons is based on
epigenetic regulation.

Society for Neuroscience 2016. 2016.
11. 16 San Diego, USA

. Dnmt3b

2017. 9.
9 ( )

DNA

. 2018. 3. 31 (

)

o

@

®

*

Miyashita, Toshio

80415314



