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Neuronal responses to dangerous stimuli
in the monkey pulvinar

Le Van Quan, Etsuro Hori, Nguyen Minh Nui,
Taketoshi Ono and Hisao Nishijo

System Emotional Science, Graduate School of Medicine and
Pharmaceutical Sciences, University of Toyama

Snakes are predators of monkeys, and have been
suggested to be an important factor for evolutionary
changes of the primate brains. Behavioral and
neuropsychological studies using humans and
monkeys suggest that the pulvinar is a part of the fear
module circuitry. However, neuronal responses in the
pulvinar to dangerous stimuli have been unknown. To
investigate this issue, in the present study, photos of 4
categories of visual stimuli [photos of snakes (snakes
facing monkeys and attacking toward the sides), faces
(angry and neutral human faces, angry and neutral
monkey faces), hands (human and monkey right and
left prone or supine hands) and simple patterns (circle,
cross, square, and star)] were presented to monkeys in
a delayed non-matching to sample (DNMS) task, in
which monkeys were required to discriminate a target
figure from sample stimuli. Of 650 pulvinar neurons
recorded, 97 (14.92%) responded to the visual stimuli.
Of these, 76 neurons were tested with all of the stimuli,
and responded differentially to these stimuli. Of the 76
neurons, 45 (59.21%), 35 (46.05%) 25 (32.89%) and 12
(15.79%) responded stronger to snakes, faces, hands
and simple patterns, respectively. These results suggest
that the pulvinar might play an important role in
detecting snakes.

F—-—U—F:
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GAT1 mRNAT & H R <. T 5. degradation
assay WRZEILFDIERD S, Ube3a lc ks GAT1 D
degradation Aeh B ENTz, CGCNDEFEAICKT
I DEMEEZLTIE AS YT ATDZEE 5538,
TIVFEY THRROFEN/NZ—TlE. ASI VA TIFE
BOM)E—RZIVINZ—UHNEER L. FHg - —ERAN
Z—ERLTc, TNSIEGABANZAREKS 7dZA K,
THIP TL X+ 1 —3& N, foot print, tail suspension, O—
208y RITCEHE Lo/ itgeefEE S THIP DRERERR
BITTHE Lc, AS D/N\BAHEEEREE L GATT BRIIC LS
b Z v 7SI ORFEEH—E & L.

F—U—FK:
GAT1, E6—AP, ~=w 7%, Angelman El&EE




AR RII HIF /v O 7O RYDRIC
B 2BERMBERET )LD

EHEAN " 2 BHER', Volker Haase
1 EMERIAKZEEES, 2 Vanderbilt University

2

SMBRETIVTHBAIY UV RABEMBERRRICEV
T. BBRFERT (HF) OBSHNRBINTERL
EOMRRT. EOHF Y7214 THhieE LTV RHEE
FERICDOWTIEFREATH o1,

HAald. NEMREFENHIF /v o272k (KO) <
D AEER L. BELBZERET/IVZBWT HIF D1&E]
ICDOWTHEREI T B & EBIT. ZDAHZXLDFER %
7o7

Cre/loxp ¥ A7 L7 B\ AR MRS R HIF-1 RT
HIF-2 DAV v 7o+ X (HIF-1/2eKO) Tl&.
MEBEMEERET VBV TEERNRD L, F
A RAIBENEERE TV CHREEM IR % Lt
LT A, HIF-1/2eKO Y7 RICHWTEERHREZIL &
CD45 P AAEE R MERD B BB TOBMAERER LT,
Ffew HIF 724 7ICDWTHRETT BTcs. MR
FEEM HIF-1 (HIF-1eKO) B KU HIF-2 (HIF-2eKO) %
NZTNDOI I A%ZER L. ERICAAIBRLEERET
JWICTER L, O bO—ILRUREHEE LT,
HIF-1eKO ¥ 7 XA TIFHE. BIMIROBRICEILIZRS
niEhofehH. HIF-2eKO X7 RUTH W T, HIF-1/2eKO
LERREE GRS AMBROEBEHIER N

HE&Y, BENBEERICSITZRUEBXITENT.
MEZHERED HIF-2 A EMmMEKCZEIC K DREICH L TER
BREEECTWA I EAEMAT ST ENTET,

F——
(EEER. PR, 2MER. N

OSRINBPI3BFF—€ C2adMEFE -
EBEMHFICHATHD

SAMR', SEHAR, 22500 87 2 @R =i,
2250 B!

1 £ RKZ EXRRFREZEEFR NEN FEEZ,

2 BRI BEEKRS BEZE BREE

T+ RAT7FIIVA /2 b= -3-FF—€ (PI3K)
&, WILIBICHBWVNT DD AY T+ —LHTEEL.
LGOI 2EBERERET S, 77X I RO
(Vps34) EEGY., 75 A1 B PIBK DEEMREIX TN
L TCRATHofc. AAETIE. 75X lla B PI3K
(Q2a) BaF KO XU R &R LRIRBE DB Z1T D
feo @88 QaKO RUNEMSEN YT > 3
FILKOR TR IE. MBEHEDEBICKVREFHRICH
WTRREEBEL G0 e, WEEHIRITO RNA F8EIC K
BPBK/ v (KD) RERICHWT. C2ad KD
DIHHDFHAL Y BV — LEBDE LUWNED &/ N\BEEE -
EXDETZOEET Lic, BEDFVEA AU YD
MREEANDE N LTcEixlE C2a D KD DFcH L
TEEIETL. NEMERICEITS VEAD ALY V&
BHOEEEINf, BlcQa/ vy 27 /B TIE.
VEGF [ &k % VEGF ZAAORTE(LH5R ) Eh.
VEGF ZBRHERD Y 7 FIVimEDBEE TN, ThoDiE
R. Qa-KD #RETIE. EENRVEER BKEEOMED
PBK7AY 7+—LDKD ELENBEIET LT,
REKO EIFEEY QQanTOKO I RIFEEICHE
- REIT 200, FROEEVERMEE - A
DERE. MESEETE. 7IF 777 I1EMEE
Blc k2Bt EiE a2 Lz, U EDEREDL S,
Qa |FMERNLMBICH W TE/REXDFIEZ N L
T. ARMREEESEEORN - RELEY T FIVE
EITHEDRE EELTT PBK7AY 74+ —LTHBT
EDBES O EE DT

F—T—Fk:
USANBPBFF—E Qa. /vITTIITA,
MERE. MR AREITE




S4-1

LRy ORI TFILICE D TRPM2 RREHEHE &
YO0 7 —IVKEANDETS

MEFRT |, SnmKrs ', K RE2 sxa=s

1 BRARIPIAEAS - £IDH - BlRER 2R¥PKR-T

TRPM2 (Transient Receptor Potential Melastatin 2) (&
mERZMOIEEIRMERGA 4> F v RIVTH S,
TRPM2 (FiBE&{EKER (H202) ITKWIEH LTINS DN,
AR ClEBBEERREEMU EITRTENTWLS
TRPM2 DJEMHLRERMED H202 M0E I & W) £3EHR
EEIETT 5 (B Z&ZzBohE L, &t
H202 [C K B BAFIFE— X FA ZVERENOZREG A
KWRRITGER LT DD, X FAFZVB{EDREE
DR E N, TRPM2 (&, . B, BEiE. iz
EWVD BN —EDHRICE S EINTIRBICHKIREL
TWaBRS. LY IRV THIVCE CTREICHT
BRZMEZINEL D ETHERR T TOF v RIViEHE
DFfEZRIREE LW 2813, TOEEKREZE R
%5 L TRENEWVA S,

EOITEMERICHD H0: EEREZ LB RR (B
BE) HIEEICKECEDS T LN HIENST IO
7 7 =% AW, TRPM2 RAEHE S IR EI = 15T
Lfco TORER. U4 bAhAVilERE BEREWVDRER
707 7 —TYDERED . TRPM2 fkEZHH DIREMKFH
’%ﬂﬁﬁ*h%Ctb“EHBb‘&fiofco LiehtoT. *
707 7—IJIKBVWTEMERICHWEEETNS H02
LiE%U)Lﬁ CRAWSNEDHE5T . TRPM2 DRAE
ZNLTRIA7 7 —IVBEDFBMICTET2LEX
5Nn%,

F—T— R
TRPM2, 8. L Ry o RS0 FIb, OO 77—

RRTSF Y4 ~ORUSBREE ATP-Cadt
5 F 1 TICIET B TRPCG SEEFIDHE

B!, SR=WKZ SRER 2
1 ZEBKRERER EXRARR MieEYiBE, 225EKF
BHF/INAATFINA RFE Y5 —

H4lE, HaCaT m 2 F /41 ORISR EET IV A
AW T, @@%ﬁ@fﬁ@AWCﬁ*‘ﬁfw$
DENSARBICEE TCHSH T L%IER L/T«_ o AHAFET
&, BETILEBULT. TRPC6 MEMH] hyperforin D
MRE®RE LT, A5—4a—brLfe)a—VF+
IN—LEITIER) 250 um DR~ v THEBMT LT
HaCaT fifa&iE& L. IV T7IVIT Y MERKRICA MU v
TEREE L THRRROBIEZER L. BIERET v
ZiToTc, Fle. EHHMIERE Fluo-8 &
Luciferin-Luciferase RiSZAWLT. MHRaA Ca’ ™ BEE
{EEMBEN ATP BB DA A =TV T &7z, BEL
RERIFANERE D BB 1E LT(E Cat 2R (0.07
mM) AR TIT o1z, Hyperforin (1 uM, 24 hr) fLE2(%
AlEARARET DL i, AEERORRTIMAL
DEBRIBICNT 2 ATP R E. Tha hUA—EL
tﬁ@%C¥+&®hﬁ%ﬁﬁbt0@Eﬂﬂb%ﬁm
FEBET 2 cLEEEZ B L hyperforin I
TRPC6 Z7T L C. =AM ER I CHiRaRIcE C
SHEREAHCEHIRICON T 525 (BRE) R
% ATP-Ca®* &9+ U > /% #3 L CANSARIEEICS
59380 EHRAENT G 1
3:65-69 (2012).

1) Takada et al., Fragrance J,

F—T—
HaCaT 7> F /Y41 &, BHEaR, ATP, TRPC6




BEMMHRICEFDH0F +/ROY ERpS7
DFIR & e

BHEA, EORE, BKkEE MTORR,

BHFIC
BURFAFE EyEDy

ERp57 I&. EARZMERICIEF 2 XITHRIEL, ER
ICBWTYVRIVT « NiGETEREER E L THEEES 59
FvyNOYTH5, LH L. IFE ERp57 | FHERIEE®
BiEE ERUAMCEFELTE Y. v XOVUNDKE
BEEES T EDNTRBEINTWVS, Fald. b ~BEER
=AW R EICE N T, ERpS7 B BB W
MREICHFICEEICRIRL WA EZRHE L,

ERp57 DHREADFIEZ. B7A YR T

(Ht K*-ATPase) DA EBAMIC—K LIco Z KT
BRUKEZE B\ T O7 4 — LEFICHE LT, ERpS7
&7 2 BB WD T EHIVERRERY 7 JVICEH
WLTWED, MIENERRDONY 7 W HBF HHER
BIXEN, o, KIS, HTKT-ATPase Da B KU BH T
A=y M AEEERREE 2 HEK293 fifaz BT
FRp57 & HT Kt-ATPase & DH&AEMESE M #1257 LTz,
WEMD ERp57 % siRNA [C kW /v 789> LT
%, HF KT-ATPase Da B LU BH 71w FORIRE
BLUOLTTAZ v bOVEEE/ 2 —ICE{LIEZR
SN ofeh. SCH28080 B D ATP K #ESE
M (HT Kt-ATPase &) AEEISHD LTz, A,
ERp57 D/ w7 & otk ). HT KT-ATPase DRIRE
B KU ATPase BHEICE bIFASNTED Dfee LLEK Y.
ERp57 (& BB MR D 77 EAHIVERICEET %

HT KT-ATPase D&%, &+ RO VHEEEL IR D1
B CHEE L TWSaREED B ENT,

F—T— R
BRSMIR. 5TV vROY, FOLYEST

¥ D ES MIRBRBRRTEFERICHTD
INV T LY VR DA

RIG3A "2 BE—82 Iom'. AEERg2S,
wHERS 27EF ) PE B, ABIYH2,

A 85

1 BDREEERZEIBZEE |, 2 ZaERFAEREZHEER #E
RIFEARDDE, 3 IBH - R4 - BEHAS

SEEE ™ Z RS EERE (MES) OB TIE5 N5
27 IO4 FOFEEEICL Y, SEOMREGNE
BFERENS T EARENT, ZOHRTERK LR
% (ES-Hypo) &, 1 VRV EEGLTORERTS
BRI KW BBENE T L5, BOERNG
Whip 3 Default’ DIFIERI TH B EEZ SN TS,
TORIITINV T LYV, FLFI U AT VEE
FIVE VEQBFRTHBATF KR, FOU VKB E
£, GAD65s #RIFIT A - 1—OVRY. 47 TR
bOY A MESBELTVNS, ARETIHIEINY S
L vmpalcE B LZ OBEEIC DL TR AT o 1.
ES-Hypo D#EEAERIEE (K1, & [NaT] RUBBBEIC
RIELTNAY ZLY Vb RSNz, e NV
L3 mRNA 3IRIEE5% 21 BB & W a8 ot
MLT W, BEABNDBREESTT 57265, AVP
BEFERICLYSRERT DREET 7ILEOD
Brattleboro rat (<3 L #8ZFR %A ES-Hypo Z 5 1iE.
6 ERHBBER L1z, BIERECH T 40~50%72ED
RERUHKEDETFTERS, FI-BERROEE
fbiz—BlbRHSNED 51z LILEL Y ES-Hypo Rl
BETH = 12— OV OMBETILE LTDREEMTT
T, RBELZEGEKRFRERICHT 2BERRE
ADBEMEHNTREE N,

F—7—F:
ES cell, vasopressin, hypothalamus




Exploring the role of cathepsin C and
cystatin F in demyelinating diseases

Wilaiwan Wisessmith'*? , Takahiro Shimizu? ,

Kenji F. Tanaka3, Kazuhiro Ikenaka '

1 Department of Physiological Sciences, SOKENDAI, Okazaki,
Japan, 2 Division of Neurobiology and Bioinformatics, NIPS,
Okazaki, Japan, 3 Keio University, Tokyo, Japan

Cathepsin C (CatC) or dipeptidyl peptidase | is a
cysteine protease, which activates several peptides and
protein substrates that are related to immune
inflammatory processes. We previously found that
expression of CatC is upregulated in microglia in chronic
demyelinated lesions. Additionally, expression of its
inhibitor, cystatin F (CysF), is also induced during early
phase of demyelination, but ceased its expression in
chronic demyelinating stage (Hamilton et al., 2008, Ma et
al., 2011). CatC and CysF seem to play roles in
demyelinating process. We generated mouse lines to
manipulate CatC or CysF expression by using
Flexible-Accelerated-STOP-Tetracycline-Operator
Knock-in (FAST) system (Tanaka K.F. et al., 2010).
Homozygotes of CatSTOPtetO (CatCSTOP/STOP) or
CysFSTOPteO (CysFSTOP/STOP) knock-in mouse showed
no expression of CatC or CysF, which can be considered
as CatC or CysF knockouts. We introduced PLP4e allele
into CatCSTOP/STOP or CysFSTOP/STOP mice to examine
their effects on demyelination. In addition, we also used
experimental autoimmune encephalomyelitis
(MOG-EAE) model, another demyelination model.
CatCSTOP/STOP::PLP4e/- mouse at 6 months old seem to
have milder symptom when compared with PLP4e/-
mouse. We also found CysFSTOP/STOP mouse showed
more severe symptoms than that of wild type mouse in
the MOG-EAE model.

Keyword :
Cathepsin C, Cystatin F, demyelination, FAST system
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ADHD (Attention-deficit hyperactivity disorder)
SHR (spontaneously hypertensive rat)

MSG (Monosodium glutamate)
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Motor Adaptation and Volitional control of wrist movement via an Artificial
Neural Connection between Muscle and Peripheral Nerve in Man

OKeniji Kato'2-3, Syusaku Sasada', Yukio Nishimura'-24

1.Department of Developmental Physiology, NIPS, 2.The Graduate University for
Advanced Studies, SOKENDAI, 3.The Japan Society for the Promotion of Science,
4.PRESTO, Japan Science and Technology Agency

In the last decade, a number of studies in nonhuman primates and humans have demonstrated that
brain-computer interfaces (BCls) had a potential to improve the performance by learning. Here, we
developed the system of recurrent BCls that creates an artificial neural connection (ANC) between
muscle and peripheral nerve that can boost the muscle activity and demonstrates subjects can learn to
utilize this system. The artificial neural connection produces by a computer interface that can detect
the firing pattern of motor units and converted in real-time to activity-contingent electrical stimuli
delivered to peripheral nerve. The artificial neural connection between the wrist flexor and the ulner
nerve boosts the on-going muscle activities of the ulner-innervated muscle, which is the synergistic
muscle of the wrist flexor. Eleven healthy subjects were asked to perform the visually-guided reaching
task about wrist over three epochs; control epoch in 30 min, ANC learning epoch in 30 min, and
washout epoch in 10 min. The target location was set at the same location with the end-point where
the tetanic electrical stimulation to the ulner nerve induced. Just after starting ANC learning epoch, the
wrist trajectory overshot the target. As the practice progressed with ANC, the wrist trajectories hit
the target. These results indicate that the subjects could adapt to the novel ANC that boosts the
on-going muscle activities.

To elucidate the neuronal mechanism underlying this adaptation, we investigated wrist trajectories and
muscle activities during “catch trials” after adaptation completed, in which ANC suddenly disconnected
while holding the target. The resulting trajectories undershot the target. Moreover, the
ulner-innervated muscle substantially reduced their activity compared to the control epoch. In the
washout epoch, trajectories undershot the target, in which the ulner-innervated muscle still reduced
their activities within 5 min. These results indicate that after adaptation completed, the subject
decreases descending command to spinal motoneurons. This protocol may develop for a potential
neuroprosthetic treatment for individuals with damaged motor pathways.

F—0O—k:
motor adaptation, peripheral nerve, wrist muscle, brain-computer interface
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