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O-4. Regulation of inwardly rectifying potassium cur-
rent by WNK3 kinase in layer V pyramidal neurons of the
mouse prefrontal cortex

OAS. Sinha', Y. Hosoi', E. Sohara’, H. Mutoh', T.
Akita', S. Uchida®, A. Fukuda' (‘Dept. of Neurophysiol-
ogy, Hamamatsu Univ. School of Medicine, Hamamatsu, Ja-
pan, ‘Dept. of Nephrology, Graduate School of Medical
and Dental Sciences, Tokyo Medical and Dental Univ., To-
kyo, Japan)

The with-no-lysine (WNK) kinases, a family of serine/
threonine kinases have been shown to be an essential ele-
ment in the signaling cascade regulating intracellular Cl
concentrations in many cell types including pyramidal
neurons of the cortex. Recent findings indicate another
function of WNK3 kinase, the regulation of RBFOXI1, an
RNA binding protein known to generate splice variants of
ion channels and synaptic proteins. Clinical investigations

in subjects with Schizophrenia and autism spectrum disor-
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ders have reported changes in expression of WNK3 kinase
in the prefrontal cortex. These observations also indicate a
pleiotropic functionality of WNK3 kinase. In the present
study, we used WNK3 knockout mice at postnatal day 21-
27 and examined active and passive membrane properties
of layer V pyramidal neurons from medial prefrontal corti-
cal slices. The results indicate loss of WNK3 kinase signifi-
cantly hyperpolarized resting membrane potential (RMP),
decreased input resistance and membrane time constant
and a resulting increase in threshold current for action po-
tential (AP) generation. Both the rise and fall of an AP
were significantly slowed. The interspike voltages during
repetitive AP firing were more depolarized in the knock-
out mice. Voltage-clamp recordings to ascertain the con-
tributors to the hyperpolarized resting membrane poten-
tial indicate a key regulation of the inward rectifying po-
tassium (IRK) conductance. On the other hand ambient
GABA mediated GABA& receptor coupled Girk channel
currents were not affected, confirming involvement of
classical inward rectifier channels. This enhancement of
IRK conductance due to WNK3 deficiency was phospho-
rylation dependent as evidenced by active WNK3 kinase-
mediated rescue. Thus WNK3 kinase by regulation of K
channels, would affect the excitability of layer V pyrami-

dal neurons of the medial prefrontal cortex. (COI none)
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AICLKIEHERAT 2 Bisg (1 |/H, WRAD, FxhL, sH%
D FAazz, ARSI IR (N TAUR S T 55l 40C, Minor
TR & BlEE, B e U CokB 2 [ R
&), BB EM (Tyler technique THBEY) ) THIAEE %,
REREMICT Az W 7 4EH O®AiIRD, BEAMICL D
BRI 5L, RS R A B M T E O 5 1S I 4
LIHEICE Do 7228, WML THEA KL 2 Y, AR
HiItEREIZANE L7z, 14 A I3k LT 38 ize
ST, TR, SRR L T & (3
ERSICE 7z 7Y VHFENESIERL, IR
AAHAL L, B NTFE ASTH R L 72 R p3 C M I AN ) 1Y
L), ZoOHME OB, 0w LR ZEE, M
PR, TFBIHRICES Z L 2R L. TEHERT B0
%5, AR S R LA AR R AT T %
Lwz b, (FREMK % L)

O-14. Zv FOBEIRENZ B TE 3 in vivo EERED
ik

OURIFIIE, L, WG, HAEE, ERER
(e B R 2 A7 Bt A BRI A B SR R BRI A B2 9 22)

[T & ) oI sl iL, EREC X b KLk %
ALTHBEEN TS, 207k, T E OIS
M7= AR E A IR ) o H R RE & f I 3 2 WF 22121308
B, ZFITAREETIE, v b2 TEEEE) %
MTES invivo EBE iy L2 HE L7z,

[(WrELE HEVREET 5 v~ QLD S AEPIEN L —
VEMALZ NV—YWNIC—EDRETKETEAL, I
BYEE) & 56 L7z, IREREENICAE D NV — v OBk SR
PN AT 2= — Ttk L, BREHERHRICEL:
WFR, SEB)REIE OB % AT L 7.

[0 & LRI BN TNV — V2 0RT 5 &, LI
PHBFUANENI = BRI N L LREMEY)
®BTix, NV—=YERIRLCHBREFR SN 7
COTEIFNNV— VHERICE D, SRR E AT 5 R

BeHERTELILEZRLTYDS. 305D ¥ 7 =NV T
PNV — PR R R R L, JEEEEE ORI, NV — D
PR HEER X O HEDOIZIT— 3 L 7o B IGE A FF 3 X <
FEENiz, 22 TolERHWT, SEEBOHIEIKN
F e LT—mbEE (NO) oML 2 H~<7z. NO G
B3 T 5 LNAME 5% Tld, "V — &R L T
LABIFENIRE SR o7, ZORENS, MBI
WKEhFEREINL T v FAEKEICIE, NO S LTw
L EPREE N, DL XD s o BB o fiF e
WZH M % in vivo FEBCRAMET. SNz vz . (Rl
%L)

O-15. Characterization of TRPA1 from disease vector
mosquitoes

OT. Li*% CT. Saito?, S. Saito"?, M. Tominaga"? ('De-
partment of Physiological Sciences, SOKENDAI, Okazaki,
Japan, “Division of Cell Signaling, Okazaki Institute for In-
tegrative Bioscience (National Institute for Physiological
Sciences), Okazaki, Japan)

Mosquitoes have long been recognized as crucial vec-
tors for transmission of malaria and other epidemic dis-
eases in tropical and subtropical areas. Transient receptor
potential channel, subfamily A, member 1 (TRPA1) chan-
nel of mosquito is a key transducer of various sensory
stimulations, which plays an important role in nociception
and has been thought to be a specific target for repellents.
Nevertheless, physiological characteristics of mosquito
TRPA1 have not been systematically compared among
species. In this project, functional properties of TRPA1 iso-
forms from Anopheles gambiae (Ag), Anopheles stephensi (As),
and Aedes aegypti (Aa) were characterized. Responses of
mosquito TRPA1 isoforms to heat or chemicals were ex-
amined by calcium-imaging and whole-cell patch-clamp re-
cording. Three novel mosquito TRPA1 agonists were dis-
covered. The activity of TRPA1 splicing variants were dif-
ferent;TRPA1b showed higher responses to both heat and
chemicals compared to TRPA1la in all three species. Tem-
perature thresholds for heat-evoked activation of mosquito
TRPA1b channels have been found to be quite similar. We
also found that short N-terminal domain region of TRPA1b
played a crucial role in responses to heat and chemicals.
Better understanding of functional properties of mosquito
TRPAI may provide insight into the design of the novel
repellents and specific animal models for controlling

mosquito-borne diseases. (COI none)
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0-16. TMEM16F D#ERERI S 151 O ERAIB O BEAT

Ol K, MBWAR, WA, ANERE, WEIEHL

(B IIRFERFPEE I () e AR )

Transmembrane protein 16 (TMEM16) &, HERERIZ Kk
WZRT 10 MEE@EM Y X2 E 773 —Thb. I
¥ CIZ TMEMIGF 1, AMFZMNE#E Ca? W BEARAE L CUf
P % ClF % 2V (CaCC) & LTHTTRL, VU
BOWMBEZ BT B A2 5075 —EE LTHHIET S
ZEFHMLENT VA, HEEORZIZBWTHKLIE, 0
TMEMI6F OMiBEiEASIEICHIE T % 2 & %35 L7225, A
F Uik e ) VIRE RO 2 A = XA AT LAY
WO o Tniw, ZZTAIZETIX, © M TMEM
16F o 4% #i 25 5 4k % 3 ) 58 Bl S & 72 HEK293T #il iz ©
CaCCHBEB L) VIRE A2 5 v 75 —EHke%, Th
IRy F 75 T R— VR IVilskES & O annexin - V-
phycoerythin (PE) % M7 flow cytometry f#HTIZ X 1) #]
L, WHEREIC 517 5 TMEMIGF Z 5 D8 20w TRE
L7 A v F v ANT =T 4 ¥ T RFHTS % 728, CaCC
DF—VERZBIL 2. & Ca &2 2R/ T 2 & 2%
5N T2 TMEMIGF ZRKI2EB T, CaCCHER Y Vi
B REATICHE L 727217 T K, 7= VBRI O BEDERIL
L7z. £72 TMEMIG6F O F ol B @O Z BRI B
WTh, A7 v 7I7—¥iL L HIZT - VEROELA
BihEhiz, D LhoiEis s, TMEMIGF OF ¥ 3 V77—
FAYTN, A2 TV TI—ERISEEE G252 LIUR
Iz, (FIREHK % L)

0-17. MEREMIEICE T 2IRA6EABESRE (+-PA) &M
DEEFFE & TR t-PA OWEBERERIT

O, kHFH N, M. Maess, HM, s
W GEREERF KA R AL HF)

M R MR, IR % B U i o s B 7 & O
W IMEREDEEEOHMFFICR & (595, ARG G
WFTHIMBM TS AI )Xy T 7 FX=% (+PA) &
IEPER S & U CIAE AN 2 & 70 &, SR o 7
FAIVr Y (plg) 77 A3 (plm) ZiGHEfEL, &
Czplm 37 4 7)) ¥ (fn) #4583 5. fn Ml &R 2%
EDORFMTIZ t-PA 12X 5 plg DIHMHALDHRT 555, 2h
13 tPA/plg/BM O ZFHEGHILIK & BEAHNOKEE A
plg OREREZEALIZ X 5. A ITMBLRE BT S tPAICX
% plg WTHLAEMEICEH L, BB NEANIC B Ww T
GFP @& tPA (tPA-GFP) J8BLR % M\ 72 W B LIR#T %
DT ETz, BWEO PA I3 ESKIFME LM FR 1
T5T L, COWHHLIENE RICBIT S tPAWETEEHL
WCHEETHLZEZHLNIT L. & 512 tPA-GFP 75
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HEERILT 5L & I OEMEIRBLZ QP AL 112k
L7z fn 70y MEFIER (CLT) E@5MEHICL W
Bz AN K plm A% (RPG) 12 & ) §Ffli L7z, tPA-GFP
FEBUHIILIC BT, 548 L o GFP 1 & DIEsVw A o
M (r=-093) %, @EFIMVIEOMB (rs= +081) %R
L7z, itk oMl R~ O w58 AR 7 5 28 S A (PA-
GFP Clx, AR LR L3 — V&KL, T &)
CLT & RPG 357 2 ¥ 2 X 5 plm iGTEZ KW L TH
Y, W5 OGN F T B 5 i fn BN ORGPk A R
%% PATHHERBOFNCEHTH 2 L% 2 bl (Rl
M %&L)

0-18. 77 1 K% U F > OERE{L/ER Di%st
O ¥pBIE", BWHETF WPEE", A EZEL?
(MEMKFEE AT ABLE, EINKFINA + X714 J VA

Zeir, CAEMRF KR ERTE L v 5 —)

T 774 BA 7 F 2 IPHERBRPYIEE 2 b B
D RIR L CRENICEB S, Sh s ofplidz ik
AdipoR1/2 2/ LTWAZ EDRYSPITENRTETV A,
72774 KA F VEEIREALER %2 &5 Z & 2B
FEhre TSN TV B, ZOMEHETE LT LY
52ME o T\, — T, BIRAEALEE 12 1EE L LDL-
ZHERMENERAAEETH 5.

HE : REFETIE, 774 KA 7 F 2 DBk O JH A
53 Tdh HMRAL LDL ICEHEEH L, MMk LDL HE/EH %
JEHE9 B W HETE & MRS L 7.

FiE kR ILDIE, 774 R A2 F Y OE{L LDL
DR L% ELISA % v TR, 1IEH LDL IZHA
TEALLDLICHL 774 RAZ F v OENPHED LR
7o, 50T, & MHEA SR L 222 LDL Hhicix, 1IE%
LDLICHNRTT 74 RA 7 F U NBEMHEINTBY, EBED
MEHTE T FA RAZFURHAELTWHEEZ LR
7. F 72, Bt LDL 22K LOX-1 ZE3MIa<e, 1% PN Bz
Mo % Fh TR 4GS, 774 R4 7 F Vi3# L LDL %
FIRLOX-1 %4 L 7ML LDL O HGA A 2 3 L, BE1b
LDL %51 &2 2 9 NF-«B i< ERK V) ~ AL % &
L7z, UEXY, 7514 R4 27 F V3L LDL OZ 5k~
OFEEEMEST 2 Z & THILLDL 12 X 2 PR EICR L
THIEI L) < TR E 2 ST

Wigm b7 4 B AR 2 F U O T IdE{L LDL EH %
WL, ML LDL % 5N & 3 5 Ol 5 5 B % fd e 5
BT EDREEND. (FIREHIK 7% L)

0-19. C2C12 BhFFfifadd 3 RLMEFL LBEXL
OKH—I', B fir', =& BEE#H,
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M HHEEF (C BAGHANFL 2R R b TR A58
B AL BA RS

AL, IR EE OMINBE K - % & B gtk b T
THAT A%, TOh, BREICTLEMENIILEY, &
MM LATRLS L CEBoMmEMRE BT 5. A%
TIE~ w7 AW EME C2C12 Mg 2 Fl W T, BEHRNT
Cellmatrix Typel-A 25 =477 )V (FHETF ) 12X
% 3WTCHAR R ATV, Bl - LR T2 BI% L7 25
12, HDAC MEHITH 5507l (VPA) 235Lics 2
VY7 i aVad

<~ AHE C2CI2 Mg (DS 7 7—<) %, 10% v VI
A HMEM 853 TG L, 40 CHEAl L 722 12 I
MER IS LT b s g7z, By v — LR 7 4
VARG (A =ay) # w7z SWICKEO R %= #lg
T3720, Qas—=rrriv BFHESF V) ZFEHDE L
WM 360 LIS 5 ke, @Qfls&AZa -5
VN ERRRERIOET AT VAR RO 2
0 OFFF TR R AT o 72, MO ZALIZE F SRR & L s
MG EHCTBIE LA, OB TlRIR Ik 7:
TV > THITEASSLARIIIZHIGH - 73 b L T 2812581
BEINT=—T, @QTIETZ VRS > MR s &7 ot
TR s .

2512, 4L A N2 VPA % 0.1, 10, 10uM T 24
FERALBE L, SGAEBEmEE, JLEE RS, WS T
BigE L 720 01pM A S 5L L 72 % & 5 7232 D
TN RbDE ST,

SHIEE DI VERICYUREMA, L) &EKD 3KIT
HeAg L kb HIB L7owv, (FIgRAHR. & L)

0-20. BERIEMIFEE AL\ /= C2C12 Mg DAL IC
S N ZEIEDIEREHE

OBA fir', WA KH-—3', /AN R
B, HHET (CEEBANR SRR L,
TGHAF 2 R FBRE IR LY, "RE B ath)

C2C12 Mifalx, ~ 7 AHBkOMIFMIL s v— T, 7K
B EOMEFRIC L D EERT THEML L %5, AI%E
T AL E W 300MHz 8 E S % JH v C, PS film
dish (Menicon Co., Ltd.) F"Chi#E L 72 C2C12 Mo 51k
P9 MBI ZEAL & FEHRHG - FRRI TS L7z S
ik, A& F T ORI OB N O ARFE S 2 W H
163 % 2 LAWEET, FRICHIREEONR S v 7 HD—
DTH D F-77F v LRGSR ERT 5 2 & h
5, HMEEHEONIBIRER 54 OBISHIHE L T 5. LUl
DFFED &, LI C2C12 MIRE N O ARAE Tk 3 2L
THILEEBEL TS,

£ (IRoR o TNt S A B 3111 R o 2 L ek AL S NAN TR NS
ML AFEH DO—DTH B Y T IHIVE VB L THILTHE
B 72 C2C12 MLt L, s P Bimmseic & 5 4 & 724
DORRBENEHEA 2 =5 AP, L ORI SO 75
WARAEME I ¥ v & Y87 B (MY-32) RO M-A KA
DFEH, BORILFENBIE T 572, SHICF-T2
FUBMESGHIO—DTHEH A M h T2 BREL TH
Rasrbicats 2 B B L7

7T IIVF N X B LA HE L 72 C2C12 Al
faid, MigRoO®EA > E—F > 28 ER L, MBRa
X B LKL, MHEIRD MY-32 O3B, " M-41 KN\ U3¢
BaME L 4 Y= v A0SR —HED L
72, WML 7z b L7z C2C12 BN D& A4 v E— 5~
AL, ROACHILIC AR TH A b 52 > B LRI
bitkA R L7z (PR %2 L)

0-21. REWFORHRAROEEHHEIFICEET B
22N G OEEOER

OBMMEM, B NEHF 1 #R, LK
g0 MEFMC WA B EmAE B0 KRBRIGEY &
Fhred t HILE %' CHnB KT R e R ke A e
Bl AR, CHERER P E R ARG TR -
FHGERL - BEHSURAVEEE, KBRS RS BE e 5 R 7e B
H SIRERLBE SRR AR, RBUOR 2K A e R 2 R ZE B 36
PR AR S R 7 DR BIR)

BTORMZHERE THLNEMAE, 150mM O K iEE
& +80mV OEEMERTNY /T 85, Z
DOFFFR R MNBINE T, BB E R BN T8 D e 2
ENTWAE, INHOWY VoI, FEREICLETH
0, WEMBERRER T S [MASS] & [SRAWHE] 24
L7zAF VIRIC X D725, DaiicHs i, miEso
HSEIOIRATIC X 0, 1807 O 7 Vs HAETE L, %
DS 25 FD A F ¥ F ¥ 2V & 79 HEEH O %R E W
L7z, AWFZETid, WEMEED A F+ V%% F 50170
77 A NVEAIECHS ST A0, SEAWT 2L
L L2 2o B A HRERIIRAT L7z, S AR 1
BERLEBICRHRALTVD 0, BT 2ERICHE D RIE &
BB, FIT, Ty MBI F U ERERLTOEAW
WOREER L. ZLC, FEEMET CLELE2S S
AR SEEL, Wy V82 Bhk YT s mBaE
C—XTHE L. ZO% Y 7N & RSN TN L7k
B, 820 FEHD & 8y AT S iz, T OW, 474 Tl
(RDH 58%) I Y > X7 HTh o7 F72, WHBIC
BT 25 MDA 4 v F v v, 18HFD A 4 »Hpkfk
RO RFFEOREE, WY Vo EOE R E
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TR A & Bk O FEEOMA DAL LT, XD
FEASB D B NH BB OIREAEI 2 ) = X L ORI H T %
Tz fets 2 2 F 2 ohi. FIRMK %L)

0-22. AEF/iREIZENE L L —HFFHETO/ER
EHEfiTER

OXKM & # HHYP ML HR, HIEEY
et (R KBRS B R A ge R 4 T AR B, PAMED-
CREST - AMED, °*#ri& Ko LB, " # il Ko sy
k)

NH IS ORKMSRE CTH L. ZRORHTH 55
AUET B L, AEME, SR, MR
S 5 7 B RERGHAR &S LR A5 7 IRET 5. 20
IRIAHBAILIC & Y BLAUEF LIS, BNEE2
N5, B LR IE, AS R OB, RERFICE
FUEICIRT 5. o “IERUBTERIET oIk, AT
MO BEBIR 2B EAH D B LI S T 5%, FlliE
HTHD. 22T, LE&EYO LEFOF  RE)E R
LT ERHMELT, AT, WHKR L —TFHiE
RIS U7 IRBY R 2 B U7z, [ SRR P A2 R
(Dual SPM) #: ] & M F 72 ARFRIC LY, EfRERELZE
IVFETIZB VTR 10pm OIRDIEIEZ B L. kT
VEY MBFTIE, ANFEICH LIRSS 5 Bl
OB ZFER L7z, 2 2 TOMMK/MEZ, 03nm TH-
7o Fz, DNio#EE Y, I EI OFER I3
Je L7z, Dual SPM 1230 < FFidd g o B2 % 5Hill
T&5I LD, o4, WEMHRIEOHAR & IZFRICH B S
Twie, TRAEFH - TRL, AT, REBOIREE
ZOHLO METNT ZFERFICHEZ S X9 ISHAMTER L
7 BRI VET TR, METRE Inm £ THER
T&7. ZoHEME LERTIEANEGEAL - ST U, W
D IMIEN 2 BGWRIE 25 & X2 B W7z e AEBh LSl &
haplprmgsne, FIRHK %L)

0-23. 4hNBAROENEEE TOEREZ)T7IVEA
LEHAIT 2 EYNE=- 24— AT LDEA
O, &It B° AdRMel, fe¥r M, (E
F L OEHSE Y, SRS, W E A0 MG
Z' ORERY OHEE OEY OB KREESS TR
BOCE RN B ORI OR BT - fbAE CHURURBE
- THEYBRE, CIUMKEEEE - HAR, CHECREEL -
NAF LY =71 »7, JST-ACCEL)

RIS L7235 2%, & 4 Olifzz o R~
GALED XD WAL E R D, ZLTED L) B
HERIFTHE) TV A LIS 5 Lid, PR

14 B45 Vol.80, No.1 (Pt2) 2018

DOALFAZBFES 5 L CEETH 5. BIE, SWEdE,
K7 ER R LIS T B FES TR TH L. L
L, COEkETIE, R EWIRED, VTV A LG
WIWETH B, F72, HrOEKRESFHLEEOHED
HLwv, DibalEz, fkeld, EERSAYESFE
MWZZEHIl Y A7 2 %A L2, U, SRR 2 e
THEHRTAXYEY Fer¥—L, BRIGEOWE 21
L7zt # o A B AT 5. DAk, F o i
FIRIET 2 & = N &R LB, Z0ERORIIGENE
RWICTHRZ, WHiEFLA S, HITAPAETELY
FUERBAKFFVIVEY V2R L. Ty MZFER
VXY EHTETAE, WMNTIE, wo<,DELZTIELNY
XU OWEE FAPBISR SN T 2 R TR EM,
YD FABGE L I S N, ELE Y b
ANRFYNVEY VEEHEL, WHTRHIT 2 &, 3EWiLE
DA FR L, Z U R AR T slE S .
[FIRE BN AT o A A CTBIN L 72 NH B, 21l %
Pz, TOERIE, HEZEZ SRV FRYLEY VO
HEIZEH LT BEXY, Zofiilv 2521, £
B #HTRETH D, WD 5 LR S .
(FIZEMIR 722 L)

0-24. Auditory input shapes tonotopic differentiation
of Kv1.1 expression in avian cochlear nucleus during late
development

ON. Akter, R. Adachi, A.Kato, R.Fukaya, H. Kuba

(Dept. of Cell Physiology, Nagoya University, Graduate
School of Medicine)

Tonotopic differentiation is fundamental for signal proc-
essing in the auditory system. However, when and how
this differentiation arises remains elusive. We addressed
this issue using electrophysiology and immunohistochem-
istry in nucleus magnocellularis (NM) of chickens, which is
known to differ in the expression of Kvl.l channels de-
pending on the characteristic frequency (CF). Just after
hearing onset (embryonic day 12), Kvl current increased
in NM neurons, and the extent was larger for neurons
with higher CF, causing a slight tonotopic difference of Kv
1 current before hatch. In contrast, a drastic increase of
Kvl current occurred after hatch particularly in higher-
CF neurons, due to an augmentation of Kvl.l expression
at the plasma membrane, leading to the large tonotopic dif-
ference of Kvl current in mature animals. Attenuation of
auditory input by inducing conductive or sensorineural

hearing loss suppressed the differentiation in a level-
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dependent manner after hatch. Moreover, elevation of
auditory input during embryonic periods could not repro-
duce the differentiation, suggesting that the capability of
neurons to express Kvl.l via auditory input increases in
cell- and period-specific manners, which underlies the
frequency-specific expression of the channel within the nu-
cleus. The results indicated that the tonotopic differentia-
tion of Kv1l.l1 in NM is roughly determined via intrinsic
mechanisms before hatch, but largely established by pe-
ripheral input after hatch. Our results highlight the impor-
tance of neuronal capability as well as the timing and level
of auditory experience in the frequency tuning of brain-

stem auditory circuits. (COI none)

P-1. LB IEEICE T 2 RANEREE

O EA (Bl R KRS RSB

AL IZANICH 2O TRVWIERTH Y, FEHM Tl
e R TEH N R oN S,  OTEB ORI M TR
DB EIES VI TH Y, FIHREIRBICIE LT
LRI SND EEZONL. F72, BRITHOHM &
LT, Slow waves & IFFRE L5 X — 2 2 — A {H SRR $
LB, FEHrOBETLEEZONL AL 7RO
BAL: EW A2 GRS GAET 5. 22T, ZOSRRHEL
FIEE) O 72D OELIGE & FHI - 3l 5 72012, BT
W INEM (Microelectrode array : MEA) 7 L A % BA%s L
To. RO BERBG A FNT 572010, K v E=F
AMEA #H L7z, <=7 AHLE O~ i Of 8 %
HEEL, BHRTICATIAAT Y A—ICXDEE L. &
TEEHwS L, GisH) M/NERE SREHRB O T 7 &
AHEHT, KON R ORI SR E T 5 &%
Abh5.

RIEETIE, BITEBNEBRT LA % Goersm - #1
mm?) (CX B~ AH - A - KB RE T ORI & fEpT B
EHET S, T OFHEIFELE NS, DREGERIIBY
T, WELABIER (Myoelectric complex) & IZI 5 Bi%k
DR 0 BB R DSBS S N7z, RIEE) (slow oscil-
lation) % #3RE) (rapid oscillations) 2S9EE L7 2) /M
BV THUNER 5 @8 T 5 2 L TR % RFTlHg
L7zL 27, BAEMEMRRE TR S5 M4
f (i) OBMET Tl (EREIREN - Eit) %8
£ L7 ZOHRIEDS 05mm BN TOKRE %>, %Ko
OEFIzEZ R L7, 3) DHP Ca FEJUSAFTE F T/
MEA F—#% 28N~y EV 7 EFF TS LI 25,
N— A A=A BRI, RIWLT3ID>D 88 —
(Bumpy, Expanding, Migrating) (2453 I N7z, FH—

O migrating /8% — ¥ Tl&, R—2A X —HEji Y — A
1, BT V7 IBESNAERREALE LTEBTLI L
DB SN, FBONX— 2 X — A BRI, HHEIC
BOWTHEZESN, FIRMK &L)

P-2. G ZRAMAMEATIC & 2 IRI&IEIEH 4 O

O# FR', MA Al A ¥, EEERL, Rl
WEAT?, MEWEIE 2 Ko WA bR B0 ORI E
gA7 REEICE T (B E RN R BE A B, 1)
PR AP ERIRRL =R, P AU LR A3 ER g T S B A IR )

MK 7 (VEGF) 1&, 1E%H - SRS 21
BFRREM) ¥ 7 F Vol 285 . LD,
“wARGEAD GBy Subunit #HEHTThH S G HINGHE
FEIKH T (activator of G-protein signaling 8, AGS8) # [d]
L7z, AGS8 I PR A IS B\ T VEGF2 B2 75 ik
(VEGFR-2) ® VEGF3 #1527k (VEGFR-3) & #&hz I
WL, VEGF V) # ¥ FIZX BZ8K) v Eb & A Hi A%
VUNERERHFIE L TV A Z L BIEERY L. AR
TIRIMAEHRREICB T 5 AGS8 DG IZBI LT, BNk
HRAVEOBEH & SN T2 IRIEFEMAE A I1CEH L.
VEGF 2 0HEBIZBUT L2 HERTTH Y, FEEITHRKEIE
2B 5 VEGF HEERIHVOENTVDEZ LD, &
1] AGS8 23T L W23 112 7% 2 D DD TGS & 4T
%0 o 7z WRAS B F Sk o0 55 2 148 PN R AT 12k LT AGS8
v o ¥y LIzEZ A, VEGFR2 ) YRILDHA & &
I, MluhghE, ARREE), HHIREOPHIAHERR S 7z
Z NS, BRAEEINE T AEICBIT S AGSS D571 #E 2 5
Niz. EZC, invivo MEHHEEMEET LV E LT, C57BL
6/N H 5 OB AR 7 ZHRERIC L — - — BT X 2 ot
EATOIRFEIEC A AE 238 L. 2ofR, ol
EHAICPE S AGSS mRNA %8l L5 [2383+/—24.2%)
&, B IMAE TR RS 2 AGS8 E H D FEBFHEATED &
N7z, WIC L —HF =M%, 7RI siRNA O 5217w
AGS8D /) v 7 ¥ v wfToizb Th, REEIZBITA
AGS8 7 FOFEHA IR S [54.0+/-182%], T HITHF
G5 &I ITHEME DR B R HER S NIz Do
KRS, AGSS AR THRAE I A 2 il 5 5 2
L, EHITAGS8 oW L Y MEHELWHTE L L
ARENTz (FREMK % L)

P-3. Angiopoietin-2 is not involved in anaphylaxis-
induced hyperpermeability in anesthetized rats and mice
OW. Yang, T. Shibamoto, Y. Kuda, T. Zhang, M.
Tanida, Y. Kurata (Department of Physiology II, Ka-
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nazawa Medical University)

Angiopoietin (Angpt)-2, an endothelial growth factor, in-
creases vascular permeability, and has been implicated in
the pathogenesis of sepsis and acute lung injury, as evi-
denced by significant correlations between plasma Angpt-
2 levels and the severity of sepsis and overall mortality.
However, the roles of Angpt-2 in the hyperpermeability of
systemic anaphylaxis is not known. Thus, we determined
the plasma Angpt-2 levels during anaphylactic hypoten-
sion in anesthetized Sprague-Dawley rats and BALB/c
and C57BL mice, which were sensitized with ovalbumin.
Mean arterial blood pressure (MBP) was measured, and
hematocrit (Hct) and plasma Angpt-2 levels (ELISA) were
assessed at baseline, 20 and 60 min after antigen. Sepa-
rately, vascular permeability to albumin was examined us-
ing the Evans blue dye method at 20 min after antigen in
rats and C57BL mice. At 20 min after antigen, in both sen-
sitized mice and rats, MBP and Hct were significantly and
substantially decreased and increased, respectively.
Thereafter, Het did not increase further at 60 min after an-
tigen. Vascular permeability was increased in both rats
and mice at 20 min after antigen. Plasma Angpt-2 did not
change significantly after antigen in mice of either strain.
In rats, plasma Angpt-2 levels also did not change until 60
min, when they increased in both non-sensitized and sensi-
tized rats with a greater magnitude in the sensitized rats.
In conclusion, Angpt-2 is not involved in anaphylaxis-
induced hyperpermeability in anesthetized rats and mice.
(COI none)

P-4. Activation mechanisms of G-protein-gated in-
wardly rectifying K* channel by ivermectin

OIS. Chen"®, M. Tateyama"® Y. Fukata®*’, M. Ue-
sugi’, Y. Kubo"® ('Div Biophys and Neurobiol, NIPS,
*Div Membr Physiol, NIPS, °*Physiol Sci, SOKENDAI,
iCeMS, Kyoto Univ)

Ivermectin (IVM) is a widely used antiparasitic drug in
humans and pets which activates glutamate-gated CI
channel in parasites. It is also known that IVM binds to the
transmembrane domains (TMs) of several ligand-gated
channels, such as Cys-loop receptors and P2X receptors. In
this study, we found that the G-protein-gated inwardly rec-
tifying K* (GIRK) channel is activated by IVM directly.
Electrophysiological recordings in Xenopus oocytes re-
vealed that IVM activates GIRK channel in a
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phosphatidylinositol-4,5-biphosphate (PIP2)-dependent ma-
nner, and that the IVM-mediated GIRK activation is inde-
pendent of Gy, subunits. We found that IVM activates
GIRK2 more efficiently than GIRK4. In cultured hippocam-
pal neurons, we also observed that IVM activates native
GIRK current. Chimeric and mutagenesis analyses identi-
fied an amino acid residue unique to GIRK2 among the
GIRK family, Ile82, located in the slide helix between the
TMI1 and the N-terminal cytoplasmic tail domain (CTD),
which is critical for the activation. The results demon-
strate that the TM-CTD interface in GIRK channels,
rather than the TMs, governs IVM-mediated activation.
These findings provide us with novel insights on the mode
of action of IVM in ion channels that could lead to identifi-
cation of new pharmacophores which activate the GIRK

channel. (COI none)

P-5. TADARMEGRGRRICS T 2MFIMEREE TV

7R DEEER
ORI, fRMER AR ER R AR A A Bl 2
A E)

TADAEEEAE 2 OZE TR b 72 b Akl o
FAE—IIHINS  ADENE 2 ETREK SN, ®EZ) T
MO L L #E S Twa s, ZoE, FRIcizRic
W5 LDV ELZMPHINTHRWY, 2T, TATA
JEPEAERH B AR (2 35 0T 2 I ERRE & 27 7 Ml oA AR
WZOWTIHRT, TAPARMEBROZLE BT 5720,
B Pilocarpine B G52 X D ETF NV~ 7 X 2 /R
L7z, TA»AERTEER B 3 H H OB % T GABA
Pifk & HL GFAP Bk THefls L 3 RIC CHIRMENT L7z & &
A, i CAL & #i ik 18l T GABA By 1 4l i £ oo k4> &
GFAP Btk fragment £ & RMAELH M L Tw/z —H,
Mk Rz 2R B B & R B Cld GFAP Batt fragment £ & #&
KB L7225, GABA BtEfia o 2k 2 20>
7oo BURBRWZ LI2Zh 509 B GABA & GFAP W5 1C
1 722 fragment 2545 4E L, % @ fragment (& SE3 H % ®
EBFVT Y ATHERKRMDT > ba— W RRIZHA~FL
CHEIML T

VEDS, TADAEVERS B THIH LRt oA &
TAMOY A MZXD GABA OMIBAER R A2 &
WS & T o7z, WREN O BAE—WIHIN T o 2 L
DOHREBRIIAHTS 575, BUIIE, o ORFRFE#EPZ
DAHZZXNZOWTRHT LTV 5. (FIEHK % L)
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P6 4174 4A=2 > HICEBBRPpHI X =T >
5

O¥N %, AMIET, Wi koe?, fmks ', HBE
WEFTY, ANSEAN S, A, sham—t (ERAERRgE
B AR VRSB TR0, 2 S AG BT Bl 2 K 2 AT 4R
BTV AT L00, WA RFRFREFZFER Y A7
VNV S8 1))

ARFgEIE, HHICEHBE L2 pH A 4 vk v ¥ % w2k
HNpH A A=Y Y 7 Thb. wmilEOHREDS, A pH 1&—
ETRLELAARY—RIRETHALZ L, HERBIIL L TE
L35 2 EHIRENTW S (Magnotta et al, 2012). & 512,
H+ 3G BN LTy F 7 ARKER SR S,
WREEWEE LCHET A2 E2RE N (Du et al,
2014). L2 L5, BRI B T 2 ik L XL To
pH OZEFIH LI EN TR W, 22T, ML ~NLo
2R REE R FEO pH A F Y e U 2 WNICIEAL, 20
FHER ORfESL & A G B LAk - 72 pH 2 ko T b %
RAT.

A% pH ZILOFHI %2179 728, <7 ANV VB
AL, WEP SO pH OZALIZOWTER L 7.
BN LIS, pHIZHEOREB L VORBCTRRS
LS L7z MRS PE S TS 5 H+ 25HIT %
72, MiFIC GABAA A RE 38 SR95531 % T L 72
L2 A, Bl A3 ZROIBEDRD LNz Ehb,
R B RAT 91 pH DAL T AVE U T B W gt ATRME X
N7z, 512, SR95531 $4-# IMFRIBLIZ & - THIFIC
IR U 7 AL O BRI ATRD & N7z, %12, Tetro-
dotoxin & 5- L, HMEIGE) 2 #0i L 228 A& 0% ticown
THGEEZ AT 72 25, EOHGITE > TR, 7 Dl
BN S Nz L2t T, RN oO#FIRIc B % pH 0%
B S ), MEEENC M > TREICBIT 5 pH
FPAEL B Z edmRaEns. (P %L)

P-7. v — E & v b ICH (T % mismatch negativity
(MMN) & RERDEIRFETE

OFHIEM > (ERAETRIT AT B 5 2R, A
TR B R AL PR 22 BT
MERKFIEDTE Y- —D 0 L2L LT, REKEFHO
REPMONTWE, 72E21E, BAREGREZ HHL T
% & & OB AIRERGEE) ORI IZACHIRE & 55 &fa il
JERE TV, AfE7e Y27 hoRMIWEREIE, R
EBERE L e P EPMIRREOY—ELy FTHEL T
BT RE A RBHE O TE ~ — A — & LT 52 &
ZHD. MERIEOTHWEFT VDO OEDIT ¥ I IS
WCEBHHANET VDD S, TNETOTF SR~

7N FHWIETIEZ, 77 I UG AE JIE O
BAEMYN <~ — 5 — T dH % mismatch negativity
(MMN) #EESELZEPMONT VD, &2 TARISE
TIEr & 3 G5 o MMN & H AR o B8 % G
WY 2FEBEZOMZHIE L. SoFECE-T, DI
I HEGICED MMN O EEZY—EXy M CTHIT
HIET, 773 VvHEGICE BMALEMET TV 2T
5 EFERFIZ2) FMUBEDT & 3 v 25Kk L 72 IRERE
BB R 52 5 0 BGEEREE 5. TNE T
DAY —Fty MIBOWTHEEFHINIZE L Tw 5.
% 3 v 05mg/kg im k5% 15-30 4312 B T MMN (&
WEEL, ZEIREGEEOHRIE AT LTz, KRR TH
L FABEHIOFERIZ, MMN & IRERGER)H; (2 s
DHFER S = X 5 DA " MGET 5 729012 b IR ICHH
ThbrLEZONL. (FIZMK &L)

P-08. XBHEITLE—4F4—Z—21—OCOEMAME
RERMEEET 2 ETIVORBE

O=HelhaE (USRI & L )

Wy BRI AVEF (RVLM) (I3 H 56 0D 28 B ek 5 mir il
RS TEHES T 2 BT VE— 5 — = 2 — 1 Y HAFHE
L, SRS B O MEFF AN R 70 BBV A % fib#G
LCTWwa., F72, Foa—u 3 kRB & OF R H» 5%k
BAIIEZTTEY, flix OZEAMRE G DFEBUI BT
DEE R BE AL TV 5D, BIIRE 22 85 58T QiUE S5
LZEDVOEDTHA. RVIMIZG AT HTLE— ¥ —
Za—u VG EIREZAESRICH KT B0 AT % %
O, BIIREOZAICK L CRERICIRE T 5 2 s T
W5, RfFETIE, BIREOEICI > THEFEINL T L
E—Y—Z 2O YOREEHHTELETVEMET S
72, L VBT O E T, JLIEIHED B
RIEDZEALE RVIM 7L E— % —=2—0 U {E & OB
PR JRAT L7z, T ORER, N OBMRITHA R 7 1 — By
ZHIEET IV, 72L& 21X, 2w &2 E R L7zl - fig -
W ETN (PIDEFNV) TRESHHATLIENT
EVH, TREMEORL 2 2 50 PID B % BHNIHAE
L72EF WV (dual PID EFN) WA I LIZLk 5T, W
FOMBRERELICHHTELZ P HON -T2 F
T2 ORRED?S, RVLM 7L E—% —= 22— 1 Y ~OFfk
JER 5 D ATNNGIRIERFH DR 7 B 2 DDOBEHZEDAFAEL T
WLITREMEAVRIR S e, (FIREHI & L)

P-09. TZ AT x> OEEMHIERICES T 2815
FRIGER
OZIlE, AHEM, AH M FEEL (LFKTE
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B 2 e G R )

THEAFE T T T 2 5 VL (PRL) AR OBGHIC N3 %
ITA MYz (E2) OERIZOWTHARZAEE, insulin-
like growth factor-1 (IGF-1) SO E N T O T T,
E2 (TR % 35 4. C oMt e 853
LilfE T #MET 5720, DNA~Y A4 207 LAEICL) E
21X B RBUEHBET ZWRI. Z2O%DPT, 7324
V' V% Ras B 5 %7 B (Rasd]) 1275 H L, Real-time
PCR ¥EIZ & 1 BB L2 F SRz, 2 Rk, E2 &5
30 R EB ML, 1 RERBICE—213# L, KH
BIRBBIMA R L7z, ORI, A oYz V%
f& (ER) #%¥3 4%, I v b VREEEMEAE (GHACL
H) T AR Sz, PRL MO Rasdl 583 % 8K
A7 ¥ Y RNA (shRNA) X ¥l L7z& A, E212&
D FEHZEALT % Pim3 & Igfl F8HI3A L, Giotl FEHIZ
HmL7:. 5612, Rasdl EHOWHENIZ LY, E2#5 24
R % > Pim3 8Bl & 3458 L, Fosll ZEBOPH] % K55 S &
72. ¥ 72, Rasdl EHOUHNZ X b, CRE, AP-1 8 X U°SRE
TuE—F —{HER L 7.

IS ofERIE, PRLABIZBWT Rasdl A=A ba s
VINEMEIEEZETTHY, Pl LdnLO0DE2H
BB TR ETE T2 2 L 2REL T 5. (FIZEH
K 7&L)

P-10. TX +OY 11k % MDA-ER #ifam#5EnH
1EAICHd % BCAR3 LU FOSL1 Bz FNEAED#&ET

OFRMEM, =3, AW JE FEEE (LK
PR 2 O A B2

IA MYy (E2) ZHE (ER) 2 ARBHL T
WA ER % 5l S ¢ % &, E2 (B A1
MEFHT 5. RHFZETIE, E212 X 5 BAREMHIE R 2
BbsEET2HN520, ERZREEMNICHIT S
MDA-MB-231 etk (MDA-ER) %437 L 72. MDA-ER
D9 b, 24 W0 B2 ¥ 5-C, BIEEIEH 25320 b2 7
o — > (MDA-ER#3) L#ob5hkwru—r (MDA-ER
#1)IZOWT, DNA YA 707 L A4 #I2 L ) B{E 7 5E
By % lb# L7-. BCAR3 & FOSLI i&, E2 #6454 B2
W7 b — CHEIETHEAPIH SN %25, MDA-ER#3 12
BT MDA-ER#1 & D W FEBIPHIARL S W 7285 1T
B o7z, siRNA %W CHAERFIRBLZ P L2361
X, MDA-ER#3 OHFHHAMMT LA2Z L2, E2 OHijH
PIHIVER AY 2 S AR T O S BIIH] & 43 5 W i1k 05 R I
XN 7. —7, MDA-ER#3 12 BCAR3 & % \» i3 FOSL1
BET 2 HER ST AT, B2 %512 X ) BIFERAME
TLAZERS, TNOBEETFAEIIH SN E LT,
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E2 ORIPHEITER 58I 5 2 &P L 2. BlEX D,
MDA-ER O #i5#=81%, BCAR3 & % \» & FOSL1 #{ZF D
FEBHMHNC & W AKT 5 5% E212 & 5 MDA-ER #illg 3
S E A 3 B R R O BIRNIEB 5- L T e w
CEpRmE N (R & L)

P-11. ¥y —FEQOYILMTHSLUPMSTH -2~
O OZEENHERIRE DT

Ofelppifd ', b K> CIIBRFRF PR A WITEH
P 23 4 AR B, PR IROR 2 K 2 e A d B RE AT JE
*Center for Information and Neural Networks (CiNet))

AT T RIIC 3 |IFLEE, M5AY 500 EE D o e M ER SE B
(Fy 7 —F)&fT>TVDH, ZNITL MG OB) X %
MHET 2%, ZOBEHEOWH X 7 =X 2%
N5 720, B EOMEICEE R VRREE MT BB L
MST ¥ D=2 —ua v o@gha#ER%E%Z, v r7r—Fo
i DORERIZ b 7z o TR 72,

FVITIIBEFEEY v 7 — FREEZ T DR, FEC
MT ¥ 5 & O° MST B2 S g/ A FL s B & ) Hi—
Za—urOEBERELE. COBRETIE, FIVTER
MR Z W 7284, VAL EN2OHR o 10 Bz i
CBINZARECT y r— Pyl e 2. =2—ua >
DFEF T EREDS L 2 HI S 2 ERIb T 5720, €
=X —Wii % 9% 6 (250E L, & Xl TR A 2 5N EE)
57 ¥ ANy MlESERLT.

T8, HEE RN L 2o B i s, Yy —
R & 2 G OB E 123 % eolE ) J 1) & & H_7e.
ZOKER, MT ¥ CTlamdiEE) ) 725Kk 4 7 I 2L L
725, MST ¥ T3, ZIL L2 WEEL ik § B HEE @ 2 BRI
D Z Lotz WA X o TRA A
PR7=L 2 A, WHRHEIZ B\ CRURE 12> & O ATIH38
BMLTWDEW) Zeidn, bl a2 RS
Nlaholz. ZHEE OBV % HEE T % P B LTl
TERWIEDD, Ty 7 — FIZX2REH MO A
Z AL TH L UFEEDTRIE S NS,

AWFFEDOFERZ, Witd, MST BFCARAES % BosEB) 4 1
PR T H = 2 —a YREE MR L v 2 — 1 YREOTEE)
EHAICETIET, by — FICX 2 MBEGROB) X155
EHEL TV WREMEZRIZT 5. (FIRSHK % L)

P-12. NMDA ZRGFERE T 2 I 2 SR HIMRE
DFEXITICFLERERICHT IREE LR S ¥, BR
EEBORBNEZESE S

OzmMER ", FHEL " (IR KZE - oA
&, PRNIREEFL AR TET)
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RIS U CTHRBICHIBd 2 2 L%, AOHFEEICS
WCHERT RGN TH S, T OMISH 2 HWhE 1,
NMDA Z#ERFEHHEr & 3 v O E4 SR 5 12X )k
TFAHIENMOENT VS, ZOMIEAH = A LITHS
PTHRV. Faxld, FUEMNCT, FTkHERD Sh
HEAT AL v FiliE LTV LEOHWIZED B LIP
WHIEEEAS, BB 7 I v oagk5 Ik En L)
WZZALS B ARz,

2HOX A 7N, EHELEICERENS Fy hoiED)
KL BATE OV i T 8%, FEHMOM0T
FUTRYNVREZEEDL I AT AL v FiEEZIBHL
72, COMEEIToTWAE, EHEY ¥ 3~ (02505ml/
kg) DEHHGIZEY, IV OFTE)E W IC b B LIP
ARG ATE D X 9 ITBALT 2 DhiR7z.

ZORERE, BB IR HEREICB YT, BEICHE L T
W WIRAT E TS B KEEAS, ATERGEE & LIP Bk
WHWFRICBWTH T 7 I U5 IE-oTERL—T
T, ARREICBEE L 7S EENIE RS 2 R L o
7z F 72, DORIRE B B O EAR I — e R R R L
LIP B ERIGBE) O BMRIFH OBE L B L7, Thool
L, Ty IVEGICEY, BPEETIORLE R IR
T BN EFR L7722 &, RO LIP BHERIKE 0BG )52
WHL-ZeEZB245. (FIEMK &L)

P-13. /J\Bei/JvEf - HERET L > THIRAOBEH - H3
ZNA 7 DEBEES L ORESMDE

Odvlih ", Bt 2, e CILERFERE
IHTEERY v 5 —, R R B

B A /NN - RO B~ 7 v & v Tl (P-
cell) 75 HHMA A 7 [GH) (SS), BiHEA$4 7 1%H) (CS)
ZELER L, IERZUCIRBEEREEN - AR, B X OBLE
BRI 3 2 0 & 7z KiEks o SS &, BEE o
LRI LTI L7z, BB L% Pitch, Roll, A4
o 45° DT D 4 O DL BV THT o 7285 28, DSS
D F I W2 5 AN Bz T 4 22 2 723 L, @Pitch-type 2%
TE T A S MK 1.0mm @ ARTERZ, % 72 Roll-type 2%
>1.0mm QIR E S 2RI OV — gz b
DT ENbh iz KIS, vertical(V), torsional(T), hori-
zontal (H) O&JFHOBLEBYRIBI K32 CS IS %~
TG, 40% LTV £ T HIIIHT 2IREDH S
N7V, TIED ON g4 4, shiE, L& Tdh o 7.
T-type (& SS T &N NEITFIZ, V-type iZ/MIFRIZIZIZ
MBSV — U HiEE T EARBEINTZ. WDHhD
P-cell (IZBC, 3 HOBLEBYRIF A L CTH & 2 RInE
ERTHONRDOLN, HBLPVIREOXRY MVHIOH

EIWZE Y TIREFERESNL RN D 5 Z & RS
Mz, DLEo#ERA S, AN/ - RO SS B L OFCS
ZIEW R I OHEYE & BFEVEL X 2 BERERY Y — > A3
95 eameasniz. (FIRMK Z&L)

P-14. EEZOFRICEZIME RIS AEEEF
—a—0Or

OMWARGE, BEGE, & (LUK R
A F)

FE O Z AL S E R 2% E 2 F2 . b
ARG ER & ) EIRIEASER & ST 5 5 v T
FZN B E TGS 728 Y T ERTRELE
CHEEND. TAZINTE TS, ZOIEFRAME DMK
HROMHD 7280, HEEIY O —RKEEETF (A1) 75 H—
MLRLERZE AT 20\, Z OIERFRME S RIBI A 3 2 1525 % 7
N7 ZORE, A EEEICEZEE R THRAS
VTERTRHRICHSR, T TERTHRICE ) RHE L
WTHIEZWSNIC L. LA LE L o AL EE
ZALOME (REfrd 5 \VIdEsl) ICRRSEERL, Z0
Jilhy (BEDH B VIdiRA) IIEEIRMEZ R S vz Al
MLE A O A TRIEHENE O TR T2 TE v,
AREFFETIE, FRBEHE TH 5 kBEEE (A2) & %ERE
HE (PAF) 2 b H MLz i, Sy 7HFLsy v
TEISHT BIRE R FoRE, (1) ALK, A2
& PAF OMIILIZAERD 2 I3 2k 2 5 E 2 A0 I S0
RIS, RIEEILOEE IR ZEE R L. (2) FIE
THAT =732 VIETHE ER AT — 7 TR % 8N
4, HIEZLO I BEZ 2 R I E R & Mo TR
RU72 Q)W g 5 ¥ — 2 5% % ik L 725 4,
EREESE I O BB LA Sk 2 m L., Shs
DAEFNLIER RO 5L O HMEAT A2 £ PAFO L
NVTHEE SN WHENEZRIET 2. (FIZAR % L)

P-15. BEEEICH (T B/ MEELRHES TFILD 2K
FAA=T L TER

OH MW" 3 H—A, WiRE " B
FEEP AR, EEAHER Y (RRIR R B R SR FE R
ANREA B G, * LB R S e A AR, RN
REEWFF I FERT)
TEBYFEATIZB D B /N O B B AR IR ER 12 BV T, ERET
) =T S TN X v MO FRHE S 7 v,
EHOMMEY FFVERBLTWEEEZZORTVWS. &
LERAHEATDPERL XV TED I ) ITBEEZLL TV D
PIZDOWTHRZ LA HNE LT, #7227 FTHO
Y AT 2WT MBI X 2 AN I DAL A—T V7
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Eiiole. AV, SE L N—% HEWICLERIKT
l&, =@M T 2L —=0v 7% fiodz. A
V> Lk v B — GCaMP6f % /N A2 1 I RIS S 3 &
&, BERHEY 7 F VX o TH I SR S B B

WY IV T T Ay IRV ERFHIL:. 2T VF
THINEAS L N =5 SIS L7280y 7 F vV EIR L
2. ENEFNROMIIZBWT, LoN—5| X EBIBAG 8
W ZFNOHERRENDL DD, LN—RERFICY 7 )
VOB - REGDB SN D OB, ThEHKICTL L
ML OGN F — 134 DD 7 4 FITHHTE L. Fhtb
MR BI N7 — VIC X o TLAN=B & - fREEE W o 22 E)
FEHENTVDEEZLND., L= PbAMEE
L& CTREIAELE N Z 720, ke LTEhZhoM
Na 5 4 7 OMEIAIEEADS L S N b o 7288, il % D
MRICER T4 L5 4 THITOZIERZ S Ao, Th
5 4 DA L~V D% EMHEAT) DX 5 — 2R, i
BRI S LR E Y 7SV E R TW 5 2 LAVRIE S
N5, (FIZME Z#L)

P-16. ¥ XZRAWVWEEEHFEOHRE & Z DM
ST

OHEAH M, WlRERA], EEHHER (LFLRERERE
FRA W ZE R P2 273 2 B 2 Gl A e A B AR 3 2R )

SN E TICHIFEBIIR LSS 7 & o SRS & /N oo BRI
FECRFgE S L, TV ER v M A TS B8 EEEAT T
T — M ERZ EAVRENT WSS, X ) B ET) I
DWTIEHS TR, ARIFFEIE,  HiEEEE) T o ik
)& FENCBIZE L, oM A i = XA Z B 502
B 7O EOME R B E Lz, vy A
B A AW CHORNCEE L CTH L FTTREMIIL,
IHEONA NI TERIENTES. ZOFEEH T
D/NFEDOHRIGEE &k — Ve VESRER T L — -5
WL DIV YT AL A=V FHEREIC L o THET
572012, 37 AQHEIBEE FIZB VT I OME) % F T
B HOOERRZMT L2, ¥, ABTHM (T —)
PPN ENLEBORIEL T OMWREEMi 2T -7 2 5,
COEBIZL>THESNLTH—70y 7 13EE 6mg (1
Hffi72) C, F7 1mm LT (BEHEMRZE) ORECTIVRTE
b EDG o Tz RIS, HFFIHFHE X 2 2 HW
THFBREE D720 O&)E T AW 1T, FAlio Bz ke
., VEEBESE TICB W CHIELEES 2 IR S &7z 2o
M BXZIHBTYY ZARESFETICBVWTH T
H—%ohdb I EDnhotz. LT, ZOHEEZHN
TYY ADFEEB # BT 2L, 7TH—7uvyr%)%
{OMPDF, 7TH=Tuy 27 &FTIETCLEIHE (%
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W) &9 FLlonogs Y 2BlgT5Z L0 TE
72 EHICZOBETIT/NMEO TV F e vy
LINEDBIEET LI LAWRRICE o7 SHROBERELT,
MK OB E DI3NT 2 — & LFRGEI OB 2 MG L, fhke
WEE 2 SR OB & R KD - kg FITE B 2MET
. BIBRSoMmBEMEL 7 Ve Zfilie s v 5 —
Za—u 2 TR L, NIRRT 2 ok
WCHIEHT 5. (FIEHK % L)

P-17. Encoding-model analysis for mapping stimulus
feature selectivity in macaque V1 by 2-photon Ca?* imag-
ing

O E W »*°, RIFE#E® VOARMES, I — ;>

(LB R 27 B2 27 T A e A B A7, 2R BROK 5 A i B mE F 92
B CIHIEHGRE AL v 7 — - RICKFEB X OTE#H
JBASFTE b))

In vivo 2-photon calcium (Ca*') imaging allows to simulta-
neously monitor activities of hundreds of individual neu-
rons within a local population. Although this helps us to
understand how cortical neurons represent sensory infor-
mation, factors such as photo-bleaching of the Ca** indica-
tor limit the duration for imaging, which in turn hampers
the full characterization of neuronal response properties.
Here, we demonstrate that an encoding modeling analysis
on fluorescence responses to presentation of a natural
movie results in detailed characterization of receptive field
(RF) properties despite the relatively short time for data
collection. During presentation of natural movie clips, we
recorded fluorescence signals from neurons in the primary
visual cortex (V1) of macaque monkeys that had been
loaded with a Ca** indicator. We constructed an encoding
model consisting of an array of motion-energy filters that
tiled over the RF's for each recorded neuron. We optimized
the weight of each filter's output so that the linear sum of
the outputs across the filters mimicked the neuron’s re-
sponses. These models were able to predict the neural re-
sponses to a different set of natural movies with a signifi-
cant degree of accuracy. Moreover, the orientation tunings
of neurons simulated by the model were highly correlated
with those experimentally obtained. The model predic-
tions were also consistent with what is known about spa-
tial frequency tunings, the structure of excitatory subfield
within RF's, and functional maps for these RF properties in
V1. In addition, the extent and distribution of inhibitory

subfields within RFs varied among nearby neurons,
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whereas those for excitatory subfields were shared. Thus, able and efficient means of analyzing a wide range of RF
applying the encoding-model analysis to 2-photon imaging properties in multiple neurons. (COI none)

data of Ca*" responses to natural movies provides a reli-
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