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We have aimed to develop the 'Multi-Linc' method, which allows us to analyze spike activity of
multiple neurons whose axonal projections are identified optogenetically. We have established a
basic technology of it covering the cerebral cortex of behaving animals, and applied it to the basal
ganglia to clarify a circuity of decision-making. We have also prepared to automatize and optimize
it by computer controls.

In the fiscal year 2016, Isomura group #1) published a research paper reporting methodological
details of a basic form of our Multi-Linc method and an demonstration of its usefulness by showing
different spiking properties between the identified intra- (IT) and extra-telencephalic (ET) types of
pyramidal cells in the deep layer of rat motor cortex (Saiki A. et al., Cerebral Cortex, 2017). They
also compared the laterality in motor representation for contra- and ipsilateral forelimbs between
the above two types of pyramidal cells which were identified by the Multi-Linc method (Soma S. et
al., submitted).

Kimura group #2) studied different functions in reward-based decision-making between the
direct pathway neurons and indirect pathway neurons in the dorsomedial striatum, which were
identified by the Multi-Linc method with pathway-specific optogenetics. In addition, they
optogenetically showed the causality of the pathway-specific activation for the different functions
(Nonomura S. et al., in preparation).

Sakai group #3), together with Isomura group, has newly designed and built up a real-time
computer-controlled Multi-Linc system, including both its software and hardware, to automatize
collision tests for many neurons/projections in parallel.

These results indicate a great potential to elucidate spike communication among brain areas in

the marmosets and other animals in future.

1. R DI~ DFEE
(1) %58 - HEREF BT o % (EWNEE ofF. EEGE 1140
1. Saiki A, Sakai Y, Fukabori R, Soma S, Yoshida J, Kawabata M, Yawo H, Kobayashi K,
Kimura M, *Isomura Y. In vivo spiking dynamics of intra- and extratelencephalic projection
neurons in rat motor cortex. Cerebral Cortex. 2017 (in press)
DOT: https://doi.org/10.1093/cercor/bhx012

(2) 2 VURVULECBIT SO0« RAX —RFK



Cortical spike ensembles of two distinct types of pyramidal neurons and fast-spiking
interneurons. 7~ A ¥ —, Saiki A, Sakai Y, Fukabori R, Soma S, Yoshida J, Yawo H,
Kobayashi K, Kimura M, Isomura Y. 5§ 39 [0] H AR RS (MR, Nv 7 4 =
Bhik) 2016/6/21, EWN

A novel behavioral task to search for neuronal basis of bimanual coordination. A % —,
Soma S, Saiki A, Yoshida J, Kawabata M, Sakai Y, Isomura Y. %5 39 [5] A AR ElFE RS (4
BT, /337 ¢ 2 ki) 2016/6/21, [EHN

Activity of dopamine D2 receptor-expressing striatal neurons during decision-making task.
AR A % —, Nonomura S, Yamanaka K, Nishizawa K, Kobayashi K, Sakai Y, Kawaguchi Y,
Nambu A, Isomura Y, Kimura M. (2016) % 39 [0 B AfRREI A RS (R BAS e, Ry 7
# afEIET) 2016/6/22, [EN

KM E D SRR AL 7« 2 a=lr—a O B L C. DB, @A T, PRk
26 FEABAIIE T E S T RN E ORI BL 2 ¥R S | (B IRMIGH, M=~ 7 LR
X —) 2016/12/7

(3) TEEREOFF « Hefrdahittz ) (x4 200 A

1.

T v DO~ IF = a—u sk RN o — A A B, BRI = S a—
22016 (HBEASETHTT, £)IIKT)  2016/6/23-25, [EN

RIMEEERE OIEBNFER 280 L C, AFT B fth, AR EHI R EGE R &R 2R ZERT 10 JE4E50
BT URT Y L GREEETHE T, E)IERS)  2017/3/10, EWN
VBB A FET A~/ F = o — 1 ki OB, Bk B, e = 2 A0
7C B AT AT T A R TRER, A1/ R—)L) 2017/3/11, EN

(4) FrarHiRE
ML



