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1. "Physiological and genetic approaches to locomotor circuits in mammals"

Dr. Ole Kiehn (Associate Professor M.D., D.Sci., Department of Neuroscience, Karolinska Institutet, Stockholm)

The spinal cord plays a central role in controlling voluntary
muscle movements. This control is exerted via neuronal
networks that regulate pools of motor neurons innervating
distinct muscle groups. Intrinsic spinal networks control much
of the rhythmic motor neuron activity that underlies
locomotion. These spinal rhythm-generating networks are
known as central pattern generators (CPGs), and are thought
to function as local command and control centres for the
phasic activation of motor neurons during locomotion in all
vertebrates, including man. The precise organization of the
mammalian CPG is, however, so far unknown. A better
understanding of the locomotor CPG in mammals is a
prerequisite for clinical neuro-rehabilitation of spinal cord
injury patients, among whose major obstacles to attaining a
normal lifestyle is the loss of ambulation.

In this talk I will review recent findings that have identified
CPG neurons, anatomically and electrophysiologically, that
are involved in the left-right alternation during locomotion.
These neurons play and important role in coordinating flexor
and extensor activity between the two sides of the body. I will
also review findings showing that the midline gate keeping
controlled by the axon guidance EphA4 receptor tyrosine
kinase and its cognate ligand ephrinB3 is necessary for correct
coordination of the spinal locomotor CPG. These findings
identify the first molecular marker for an excitatory

component of the mammalian CPG. Together our studies have
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revealed new insights into the understanding of the
mammalian CPG.
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5. IP3 sponge and 2-APB --- Novel tools to investigate intracellular calcium signaling
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15. Transmodal coding for reward prediction in the audiovisual thalamus

IINKRF

Unconsciously or consciously, we can extract biological
significance among the incoming environmental stimuli.
However, it remains unresolved where and how, in the brain,
the sensory physical information meets behaviorally relevant
information, for example, motivational information.

I recorded single neuron activity in the posterior thalamic
region while rats performed an associative task with a delay
imposed between auditory or visual stimuli and reward.

I found that nonprimary thalamic neurons exhibited
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reward-related responses with two temporal response patterns,
early component (EC) and late component (LC).

EC (a phasic response) occurred shortly after the onset of
the stimuli and depended on sensory modality. This
magnitude resisted extinction and was correlated with the
learning experience. LC gradually increased during the cue
and delay periods, and peaked just prior to reward delivery.
LC was independent of sensory modality and modulated

by the value and timing of the reward. These observations



suggest that even the sensory thalamus is involved

in translating single-modality sensory information into

16. The density of AMPA receptors activated

by a transmitter quantum at the climbing fibre-
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transmodal rewarding information beyond a simple sensory
relay function.
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Purkinje cell synapses in immature rats.
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17. Performance monitoring in the medial frontal cortex of monkeys.
FRASAINAL (NTH)

It has been suggested that the frontal lobe contains neurons
that monitor and maintain traces of conflict thereby mediating
heightened executive control. To test this hypothesis, we
recorded from single neurons of the SEF (Supplementary Eye
Field) and ACC (Anterior Cingulate Cortex) of monkeys
performing color-conditional oculomotor tasks in which
irrelevant features of the cues opposed (high conflict,
compatible) or favored (low conflict, incompatible) making a

response in the correct direction. We found that neuronal

(2003.8.4)

activity was no greater under high-conflict than under
low-conflict conditions, contrary to the conflict monitoring
hypothesis. An enhancement in net activity, as predicted by
human functional imaging studies, was observed for only
subset of SEF (10%) and ACC (5%) neurons. Instead, the
effect of competing stimulus-response process is expressed as
a reduction of information on response direction; on the
incompatible trials, the activity was increased for saccade to

antipreferred direction while activity was decreased for
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saccade to preferred direction.

We also found a subset of neurons, called "error neurons",
in ACC (15%) and SEF (20%) increased their activity after
wrong response. In both areas the activity before saccade
onset was not enhanced under situation of conflict indicating
that the "error neurons" are not involved in conflict
monitoring.

We further studied whether the events of error affect
behavior and neuronal activity on the following trial. The
reaction time of the successful trials, preceded by error trials,

was significantly longer than the reaction time preceded by
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KWZFIE E D, BUEET, DNA, I4vy, 77 F
v, /muZ a7V, GroEL/ES, GFP, ¥&iEND /7
T U A m K7V O ER Y T NES) & G L C & 7z,

successful trials. Neuronal activity during the task period
before saccade was also enhanced in the trials preceded by
error. The degree of the enhancement in activity after error
appeared to be correlated with correct performance on the
next trial, particularly in ACC than SEF.

These findings indicate that neurons in the medial frontal
cortex are not directly related to monitoring response
conflict. Instead, the ACC in particular, appears to be
involved in maintaining over time error signals that modulate

performance on subsequent trials.
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FEREZ RIZ L TRY, FRIZXHLTOBREEMZ D,
(FE2Y : ookl EEHE)

W OLR (RHA B R BRI A RENT JEHEE 2 T2 A Lo 70 Ll BFFERR )

A DIIZAET, PSSO ZE 28 LTt
IRZEEE T 1M DT — & — R A EE A K OhR 5 17
DENEE— X —HABEBESEOFEEZ R LE L, A,
Z 1 b EAEEAROBHRIZE LR ORI OV

(2003.8.13)

<, EAEOBREE OB DR LET,
Rlc, ZOTFMRERY, BREEN RO
VIS AA T 70 T A BT R O RS >0 Tl 7,
(% i)

21. B = 2—0OVIZEITS cdk5 DERE : $FEMBEZEEE roscovitine DERANSEZ S
P fip—EE (CEEREF iR )

cyclin-dependent kinases (cdks) (%, fAD/ b « HEFED
N2 &2 NI B Y CEER Th Do edk 7 7
Y —D— cdkS IE, A= 2 — 1 OIS < FEBLT
D2 EMm6, Ml - HEIEOSIE & TR OMREHHE S
LHEESN TS, AL, cdk5/ v 2770 b= TR
MMTERRAC B 2 Tz LHHAERTRICEA T LE S 2o, ik
=2 —n 2 TO cdkS ORENFHAEL AP TH D, £ 2
T, YT T AEMICEIT D cdk5 OREREZ KT D720,
INIHA T A ATy F 7 F 0 TRgREIT, odkS R
FH#E 3R roscovitine 237 7 AMREEICE JIFTIEA 2~
7o 2 IR T > R DABAERK LT2/MEA Z A AT roscovitine
AR GT 5 &, fEfia — 7L o ik e oo d 4
T T ARER ZUOATHERME— 70 % o e o B

22. EFFEDEHMEE & RMLIROHIERE

(2003.8.18)

PE T AEEITHRE SRS e, —F, B LR
7V v AR O BUE M L) 7 AR roscovitine (3
W ThH o, FKEFERSLEFMBITNSG, ZOEESE
X, PIQ BN T AT v ROVOSRER IR L C, R
BEVBEOBHEZRET S Z ERRBENn, Fi,
roscovitine (X, 7/b3F Tl & FesRk L 72 it s o
A% BT DI EEL (T) <0, tetrodotoxin FEK A7 DN
RS T 7T A ERORIE R ST, LIz - T,
cdk5 (%, MHIMES T 7 R 2% s F T APRICERETT 2 HEE
LR O LHEEIN D, cdkS 1L, T T AOTEERE
HID DI DOBREIC LV, /MBI D > 7 AR
Wb 2 Z MR,

CEENS IR/

(Neural Mechanisms for Short- and Long-term Motor Learning)
KRR — (ATRER  Bh#ER)

"Practice Makes Perfect”" YEAH S U728 DE G, #iE %
IR ZLIFIMATH D, MEOBVIRLIZE-T,
M E T OFEN R 2 ISR SN D Z T b
LEZOGND, PNENEBFEICEETH D Z 13 E<

(2003.8.28)

HBAILTWDA, EEOFEE & /NE OSSO R 5B
FRIZDWTIE,  IRERSC 003 i 00 R8RS R DR D A5
Mo, 20DRRST=EZFTVRRBENTND, 1 D/
M D FATRRAE — 7V F =iy T T A0 RHME
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(LTD) 2353 () OJRKET, DM I E ofEs

I TWDHENIEBEXHTTHY, bH 120F, /MK
IEBICHNERERARUET 25 T 508, FH O
BIZAEDW 1% TH DRIEZICHTR S LTV D LV )
BRI ThHD, RIEFAOWRET, K&~ U REERM
BHE LT, BEREALO b L—=2 70 X DIRERS
EHoEREE GEG) &, BA —BEEfO NL—=07
Lo TAELLRHOERHE (GHEIS) ICBL T, Z0E
PR DRI N TN EN R D T & &R d 5 EERFE R
WO, IRERIES) OG0 FERAT R & FBIES T
1B D RTES B~ BRI L, /MMOFEEER
HENEEET D,

23. IMiEA U F v RILAE DRI DHES

EY Bk (T EERER Milakkhe

DO E LKA ZAOMEEIZIE - 2ORE RE¥R H 5,
FPE IS, RN A X =D I E R &3 5l
WARE R ORI D 778 B TG BB 2 E L, ZOMo
DB H B E Fi- W2t TH D, BT, HE
REZ FF2 R VDB LE M OTEBEMICITEET IV
WHET L7 D—HBRFETDHZETHD, T K

D DI RE A B 2T 2
L2b U RI v ZICHET A2 ERAREE R, R
ELCOBRERRIET 5, ARIOEIF—TIX, Zhb
ZODERABFIEE OWEIZB W CHEE R HRE L1
5 2 B EEM K 7 ¥ r oL L O aE R 5 A 4 7
¥ R DOWT, B ORFRRREFRBNT D,

[ 1] FREAREIC X 22 FIREEAIK 7 v L O hil B A

DEFFITRE SN LIRSS R ML OTEEN BN 7
T h—MHERETLHDIL, F&LTINHOMEIZHRV
) & BERRRFE AR 2 BIRE@RAL K 7 ¥ 1L (Kir2.x) 23
BEEICNMLTNEEOTH D, L Loy
WZIXZ 07T P —tEA—EMEICERET 22 L2k, M
MIN Ca A — "—a— FBHIEEN 5, Tl Kirzx
L0 L E EIREEE DI ATP ZEK F v R
(KATP) MEMAL S, ZEOBMR A ICRERILEINS Z &
IZE D, Fox T ONER KATP F v R AR T 5 2 [
Bl K F % ®/V (Kir6.2) B LAV T F = VIRBES R
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& 72 < BFRIIC IR T A S,

ATEEBNIR & (VOR) : BEO[RIHEIC X - TH U B IRERE
&, BT FCIROBXZWEL, FG (RE\EOBHXO
) TR EERT D, RV ALY T Y A L%

E LN O 2 RIIER Z 82 LRGS0 4
L5, BRSSP Ry FORERZR T Y —
28D XS S DOKRE 728X (optokinetic FIPL) 12 L -
TH U ZIRERED), £ optokinetic FIK & 48795 &
G REEROBE D) ISHISHSE L S, BYIE
P AABEERIBIED 1 o, NEEATEREA S L
HEATIDEIRFIZ 7 V2 o IRIC BIET 2 2 & 058 0 1K
ENBE, FATHME— 7L v AR O v 7 A niE
MR T T 5,

(12 BEARKE—)

{H1F « GHEAT)

(2003.9.11)

& (SUR2A) & FHL 7= COST Hilgz vy, ZOBED
TR A2 RRET LTz, ZORE, KATP F ¥ r/Lidik
W ATP #JE O T 2 B LTIk S h 5 & R
MgATP % FIf U 7t SR K - TIEMEASHERF S 41
TWbZ L, TOEKTF v RV EAE ORI T
< EHEE DR S 7 A AT 7 FVNA ) ¥ b=/ 45
Bilis (PIP2) OGS TH D Z LML, &5
W74+ A7 4 V=¥ C % LE7 ¥R L > TEM
b5 L, BEAOPIP2 BB L, ZiHE RN FiRo IP3
RCHFF—EENTDHZ LR EHEKATP ZHlHT 5 &
WO, BLWESREBE AR R LTz, ZOHRES
REERIE, GIRK &\ o 72 DRICAFET Do 2[RI E
WK F v xR0, MhiRkHiao M EROHI#ES I 27k
STWVHZ EBRHRESNTND
(o] “ﬁﬁ%%4ﬁ/%%zw@%ﬁﬁ@%%
E%%%ﬁﬁéMEﬁmm~xf—ﬁﬂ@i,mmb
A S VTR S T- A T TF ¥ RO T T w8,
DOHEREDLOBIEILE > T <RI ThH D, Fxld, <—
A A — T AN R R CAFAE T 2 i oy ik JE B A A F
¥ R (HCNA) 2 WD T rm—=0 75 2 LI L
72o HCN4 [TMRAF TITDIBRARICRBLL TV D28, Bk
TIER—AA—=TMICIRET 2 L 91275, LMLA

AOLTIHHEOLERICORBET L2 ERMbNATND



WE, Foxd HCNA OFRBHIERAE 2 5 L TV a2
FRER DI 5 HCNA OJEH M 0 —E#512 NRSF &
WO MR B R A5 L CWA 2 L AT 5, &

I —wmE

SIZARALHIZEIE L2 HCNx DR e 2 EE %
PR TR Lizvy,
(Y. B 1F)

24 L7 F U DERTEH - KBMESERICRET AMP X+ —+ O FI#H#E
HEigl Y52 (Lecturer, Beth Israel Deaconess Medical Center and Harvard Medical School)

VT AR B S, F & UTHUR R
WCIHETE &2 RAE U CIRODE RS & = 3 L F—1HE O
TLEEZ LT HRALEL T D, LTTF UL, BURTH
DV T F BB Ob-Rb IZHES LT, #R~TF R
-MSH (POMC) Z¥H+ 5 =2 —u DiFEZ &b 5 —
77, NPY ®° AGRP == — 1 o OIEE 2 1| L T AR
KFEED, £V 7F 08, Jak2/STAT3 27 LT-ils
TF-IRBFIER° KATP F v RA7R EA F v F v FRA~DfF)
EENLCEDIEREZERET 5, Lo, b DfEH
DEDL I T I NGFICL>ThTeb I, HlEs
NDMTIFEA EDro TV, S 5IZ, KAMHERT
DTFNF—HEETHESED LT F o OERBRED,
INETIFEAERA I TN RD 2T,

ZORMEICBE LT, BE LIRS, VT U EEG
T AMP-activated protein kinase (AMP %7 —¥) O{F %
EREDDH LI Lo TR OB{bZREST D Z & %28
LT LTz, V7 F AT~ O EHERIE O HUR
T — AR RN LT oI Lo T, BT R
7R ERBTO AMP ¥ —EEEMH LTS, EH L
7= AMP %} — 3, acetyl-CoA carboxylase % U > &k L
TEDIEMEAIIHI L, ZDOFEEY TH % malonyl-CoA &
IR EWLMER, I b= RY TEESE CPTL ICxT 5
malonyl-CoA DIEWHEFEEMRZMBELTI b2 FU T
0 STORAY =111 A T e

SHIZFAEBIE, VT TFUDBBUR TEDAMP ¥ —+F
CHMEERZ RIETZ L2 RWIE L, Bz ki
LT, B ~OER &3z, SR s

(2003.9.11)

E BRI W CGRIRIC AMP 5 —8 O7EM: 2 Il
L 72, dominant negative (DN) i (NZ constitutively active
(CA) RAMP % F—E 28R MBI S &, DR R %
FARTAER, DN TR FHTD AMP ¥ —BiEME 4 )
Hil 5 & & bICHEARZINT SE, REXHD SE,
iz, VT o O GERIISIER X OVE# 5 C D AMP
X —BIEHALIER) 280 L2, Zhicxt LT CA Y,
AMP ¥ —EDOiEEEZE®D D L L HITEEREZHEOL,
REAHMSEZ, SHICCADBAMP X —ViEtzE
WARRBICEEORER, L/ F U2 E L THAMPY J—F
DFEMEME T, 2070 L FF Il L L ERMmHE
M, BHH~OERNRE L HEI Lz, Bl EOERER
M5, FERE FEICBWTAMP ¥ —EOiEE2E 95
LW, VIFUOEMBIICKLATHD Z LBHAL
77
ORIV TF UL, B LR TEICENT
PRI AMP X —BiEHA 6T Z ik, &
BEIHEER & RBTREIHER 25 ISR 2T LB 2N b,
1€ 6 AMPFF— B3R TEIZ W T, MRS (3
oL AF U TF v ) RBEBFHEEA~OHREIEM % 1E
LT, VT ZRIET 20 THA 5, 41, AMP
XS —VICHEIER 2 RIET L FF o D2 7 F U AniER
%, WONZAMP ¥ —FB DERGF 2 AT HZ LI
LoT, VTR EEEIEIT TR, 51T
PR TIIZ R 2 =0 X — R EiAE 2 fEH1 9~ 2 %
Alce 2 LoD,

(2 : gHE IE)
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25. TV RY—LTOERNGZEL ILRTO—LESHE : BIABMETERMAEE AT
K EAN (FREASAA T HRE)

T YA =T AREOBH T B Y — L ToiEeh|
i, VI TUREZ R EOMBNESR TR Y Y Y
—ANEIINTHRIND D, Fh e bEAHIN D)
DIEMERET DRBEAT v T LTHETHD, Fx
DSBS L 72 CHO &8 BRI RE D — > Td 5 LEX2 2Lk
%, AV RAY UERRERT 2/~ v ) — R 6-1 VRS RR
(IGF2/MPR) D# = KV — ALk (MVB) 7» 5 I L
RIS~ OBRBN TR H Y, IGF2/MPRS, JEK L7
MVB OWNE/MICERET D, L br U A VART X —%
AWERRE 7 a—= 27k b, 20 LEX2 DREN
HlaNOa L 27 a0 — VESGKRROBREETH D
NAD(P)H A7 1 A R/KFEEEHERE FE (Nsdhl) D%
HizkoTEBEESNE, 29 LRI, 2270
— R, HBHT N Y —AMVB TOIGF2/MPR D3]
BIIHELINDZ ERbhol, ZTRET, aLRT

(2003.9.17)

17— /L OB A G REER L, PaRIC R FET D &
EZHNT&E, LaL, bhvbiud, Nsdhl2s, Hffapy
DJENATHE (lipid droplets) DEHIZ/BEL TWD Z &R
WE LTz, £ LT, ZONsdhlDFFEN, 2L AT r—)b
DAEERIZB O THRENEKRZ > TN D Z L 2Ry
LT —H w2, WRENZ LI, B RY—AT
@, IGF2/MPR OREBIMEEE X L RXITETHDH Z LR G
NTCTW2% TIP47 23, Nsdhl &gl Bicdsfr Uiz, REl
WE, WEkEEZ LN TEZ L ) 2R D RRIFE O
ETe <, FORMDERZ IHERE A A & LTEWT
WAHDTIH WM EFBFFER ZED TN D, FxlE, b
FOMERL Y, IRUEERS, 2L AT —VAESGR
LR T OB > K Y — L TORBIGEHIE O A
VH—T 2= ABEER A A L E LTV TN D E WV H R
MATET D,

(Y BRI Z2)

26. $REKTFE GABA =2 —AVI(Z& B T4 F O E S iBORE
EHE K BRURTNLRP R R R R A oI G

27. REHCH 1T D MIEEIEEHERED B R

(2003.9.17)

(82« GHE 1E)

gE 1E— OUNREFRZPRE AL > 2 7 LA B#R)

(2003.9.17)

(1 g 1E)

28. #8") ALMRKIZE + ZMEEIEDEEHEE T Period1 MREE
B B (HEKRPFERZMEST e N7 AMiftit o 2 —  Bi#dR)
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29. EMMICE TR HhO T4 T DOMEERE

I —wmE

#hfE  #EW) (NINDS/NIH,Bethesda,USA)

BiiZ b EEHN RSO —2THY, IvrT 407
Wb MR ERAAE L B X 5N D, L LR G,
NI T 4T OMREEREIIRTE R < h o TN,
v, RISEGE L 7SS, SR, TR,
R E WS T A DR EX VT 4 —IZ Lo TER

30. HRMAERIZE TS B-Synuclein DHEEE

B-Synuclein %, Y#IHHHOMFRERIA Y R & 2
2’8 PNP14 (Phosphoneuroprotein 14) & L CHEE X L7223,
D% PNP14 & m\WHIEINEAE 95 Synuclein R°FL A
WBWTRRMICRE L TV D EBETEL T/ r—=
7" &}17z Breast cancer specific genel (BCSG1) 7¢ & & #|Z
Synuclein 7 7 2V — & LT &N, BIE TIHEP-
Synuclein & FEIN D KL 9272572, [AFKIC Synuclein,
BCSG1 1X, =M< Ha-Synuclein, y-Synuclein & FEEHL T
W5, ZitBSynuclein” 7 X Y —® 9 Ho-Synuclein (2D
WTIX, HRBEMHEAS—F Y UHRORRBRFTHDLZ &
RO[AIPR B O B ORI R EAIZZRD & 4L 2 Ml E A
Th D Lewy IMEDHERK S T ETh D Z L RHE &
A, HHRANICER 28£SO TV BH 8, fthdSynuclein DHRE
ICONWTIEHB LN THRVERS N, KT —
T, B-Synuclein IZ2WTHEHA NI NE TITIT-TE =
FRAT DFRERZRBAT D, AR & RIZ R L2 T

(2003.9.24)

ENTHLEGICH TV M52 ERHEKD, AT,
PRI D FiEZ AW TC, FRCEBOBEREES VT 1 —
R MEEIRICER L, B McRB AT T 4 v
7 DRI ONTIHRET 5,

(124 ERERLIL)

HEERY 250 FH o DFEN
Tk Bl (EEAT

i R AR
(2003.10.8)

£ & in situ hybridization CHH7-AER, FHXMRER ClX
278, mRNA & bICKMEE, W5, WREKIZ%<
FEDNEO bz, £z, B-Synuclein & FHAAEHT 245
F% Yeast Two-Hybrid {572 8 CRA 7 V—=v 27 LI L Z
%, GAPDH, Metallothionein (MT) 72 & D4y 1135 5 7=,
T, GAPDHIZARIE R IZ 31T D IER LIS ORERE & L CThl
AL IE~ DB R RIR SN T WD, —J5, MT (7Y
—F TN DRRE % E L ERBEBERE DI, RS
DRI > TS LW I HRERH D, B-Synuclein &
FHFEIME D RO o-Synuclein 2SR EMERE TH 5 /3—F
VUG LTSRN D, ThbDnFED
FHEAEF 1XB-Synuclein DFERE 2 B © 2N 5 ETIEFIC
FLREWN L W2 D, X 5IT, B-Synuclein OFEHE & EAK L
~UVTIRHTT 57291, EAFFRAICIE & N B &
RUTDH T AV 2=y 7w AER LT, ZO~
T A DFRHTAERIC DOV T BT B,

(CEE IS I B/

31. Sleep and Wakefulness Responses to Light are Shaped by Early Visual Experience

Professor Mary Behan (Department of Anatomy,Univ Wisconsin School of Veternary Medicine)

Light is the most important environmental regulator of
behavior. Acute changes in lighting conditions influence
behaviors such as sleep and wake fulness. Response to

acute changes in light are mediated by a group of

(2003.10.8)

reciprocally-connected subcortical visual nuclei that include
the pretectum, sup erior colliculus, lateral geniculate
complex and suprachiasmatic nucleus. Manipulations of early

environmental lighting conditions such as dark-rearing or
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light-rearing, influence sleep and wakefulness behaviors in

rats in response to light, and may have long-lasting effects on

sleep and circadian systems.

(1Y P 1E)

32. Element Mapping of DNA Chains by Energy - Filtering TEM
Fi —8L (AAFEIMRAStE 77V r—var 787 MY)

DNA chains are detected by phosphorus mapping based on
EF-TEM. The three-window method and the image-merging
system are used to make phosphorus-mapping images.
It is impossible to observe DNA chains without the
image-merging system because of the low signal levels of
single images. It becomes easy to assign DNA molecules by
saving the typical super-structure of plasmids. To save the
structure during specimen preparation, the rapid-freezing
method and the freeze-drying method are used. Mapping

images can be obtained only when carbon-supporting films

33. How do neurons release glutamate?

In general, classical (non-peptide) neurotransmitters are
synthesized in presynaptic cytoplasm and are packaged into
synaptic vesicles by means of vesicular transporters specific
for each neurotransmitter. Although transporters responsible
for monoamines, acetylcholine and GABA had been cloned
and characterized at molecular levels in decades, a protein
responsible for glutamate uptake into synaptic vesicle has
eluded detection. In recent years, we have shown that
two proteins named BNPI and DNPI, both of which
were originally proposed to be associated with inorganic
phosphate transport across the plasma membrane, indeed
function as vesicular glutamate transporters. All properties
of glutamate uptake into secretory vesicles by BNPI and
DNPI appeared to be similar to those previously observed
by intact synaptic vesicles purified from mammalian brains.

We have further demonstrated that the expression of BNPI

380

(2003.10.16)

are extremely thin. The thickness of supporting film, which is
estimated less than 2 nm, is the most important factor in this
observation. The reason the quality of the mapping images
is so sensitive to the thickness of the supporting films is
the weakness of the signals. In the three-window method,
the calculation to remove the background absolutely
includes a few errors because the precise spectrum is not
observed. To obtain more high-quality mapping images,
several improvements in the hardware are suggested.

(24 - okl EHE)

HE (Dept. of Neurobiology, Max-Planck Institute for Biophysical Chemistry)

(2003.10.21)

and DNPI in non-glutamate releasing cells/neurons cause
glutamate, convincingly indicating that BNPI/DNPI function
as a vesicular glutamate transporter (now renamed as
VGLUT1/VGLUT?2) in mammalian CNS and their expression
in neurons suffices to define a glutamate-releasing property
in neurons. Despite the similarity on biochemical and
neurophysiological characteristics between BNPI and
DNP, their regional distribution is largely complimentary
throughout the brain, indicating their differential contribution
to glutamatergic synaptic transmission. In addition, more
recently we have cloned a gene that exhibits structural
similarity to BNPI and DNPI (now termed as VGLUT3).
These three isoforms of VGLUT may cover all glutamatergic
signal pathways in mammalian central nervous system.

As is an informal seminar, I would like to present some

other topics currently under investigations.

(Y AR )
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34. Activity-inducible protein Homer1a suppresses excitatory synaptic transmission

and diminishes dendritic spine Number and size
&S (RIKEN-MIT Neuroscience Research Center)

Homer family of proteins are concentrated in the
postsynaptic density of excitatory synapse. Theyexist in two
forms, long- and short-forms. Long forms of Homer havean
EVHI1 domain that recognizes a PPXXF motif (found in
various postsynaptic proteins such as mGluR1/5, IP3 receptor,
and Shank) and a coiled-coil domain that mediates
homomeric dimerization. This structure enables long-Homer
to serve as a postsynaptic scaffolding protein. In contrast, the
short form, Homerla, is generated by alternative splicing that
selectively occurs under strong synaptic activity. It contains
the single EVH1 domain but lacks the coiled-coil domain.
This predicts that Homerla might function as a natural
dominant negative for the constitutively expressed long forms
of Homer. Toinvestigate the functional role of Homerla, we
overexpressed Homerla in rat hippocampal CAl pyramidal

cells in organotypic slice cultures, andcompared AMPA and

(2003.10.31)

NMDA receptor mediated-EPSCs with untransfected nearby
controls, recorded simultaneously. The overexpressionof
Homerla strongly suppressed both AMPA and NMDA
receptor mediated-EPSCs while Homer1aW24A, a mutant of
the ligand binding pocket of the EVH1 domain, had no effect.
Paired-pulse facilitation, an indication of presynaptic release
probability, did not change by postsynaptic expression of
HomerlA. Analysis of miniature EPSC revealed areduction in
size and frequency of miniature EPSCs. Consistent withthese
results, Homer1A overexpression reduced thenumber and size
ofdendritic spines as well as the abundacne of various
postsynaptic proteins, including AMPA and NMDA receptors.
We speculate that Homerl A plays a role in the homeostatic
mechanisms that maintain the global activity level of neurons

within a normal range.

(Y wAR)

35. RvHENMEICE 1T DA - MiaR S T IV IGERB OB
R (OR) PESERTRE S B FERT I RRE 5 BT FE 58 M)

RYIFEEVEOMERFHESM TH D08, BAEGHD
FH=Tx 7 VIEMICEREZ LS Lnh, HHEEY
LRI CHFRIMC S ND, FHEBMO T 1 -5 A
T EMEDT DNDBRYHEDKHITEMTHY, £
RYINBES A 7 HFREZITV, FEDYILBRE TRER
DEDFEFLDHANTE D2 &b, MIHHEAEICE

36. NEUROSPIN:From Physics to the Human Brain

(2003.11.6)

VBRI Z AT B L VFgEA RS LT LIELIEA
WHNTE T, Thixld, ZORYEETLRELT, M
RO OHREFRRICOWTHIE L TW S, AlEl, &
YRR T D MAREEER RTINS T LT ¥
IV DEENHSWNTHEIT 5,

(82 A HERD

Denis Le Bihan M.D.,PH.D. (Federative Research Institute on Functional Neuroimaging)

The aim of NeuroSpin will be to push as far as possible the
current limits of Nuclear Magnetic Resonance imaging (MRI)

and spectroscopy to study the central nervous system, from

(2003.11.6)
mice to humans. Benefiting from French Atomic Energy

Commission know-how in the conception of magnets and

NMR technology, this technical platform will be equipped
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with outstanding MRI/MRS equipment and related tools and
an advanced computer platform. At this stage a feasibility
study is underway for an ensemble of four MRI/MRS systems
including a 3T and a 11.7T wide bore MR scanners for
clinical studies, a 11.7T system for anaesthetized and awake
monkey studies, a 17T small bore system for rodent studies.
NeuroSpin will house a fully equipped clinical suit
with beds and test/examination rooms (neuropsychology,
electrophysiology, pharmacology) to accommodate protocols
involving normal volunteers and patients. The center will also
be equipped with an animal care facility designed for rodents
(transgenic mice) and trained primates, as well as several
laboratories (electronics, chemistry, biology, histology,...).
Located in Saint-Aubin near Paris, this imaging platform
will be unique in Europe. It will offer exceptional resources
to the international scientific community with a strong
multidisciplinary environment (mathematics, physics, computer
sciences, signal and image processing, neurosciences,

neuropsychology, neurology, brain development, molecular

37. 2V—=RXIT759F¥—LT) hREE

HIR(IC &K /M AMP

imaging, functional genomics,...).

Large office spaces will be provided to accommodate
external teams. Indeed, beside resident researcher teams,
technicians and support teams, NeuroSpin has been conceived
as an open, shared facility designed to welcome international
teams of researchers on a temporary basis (weeks to months),
giving them the opportunity to carry out their own studies.
This concept, which has been in use for years in the physics
community (accelerators, synchrotrons,....), has proven very
successful, allowing teams to share expensive or rare
equipment they could not afford on an individual basis.

Projects will be aimed either at methodological
developments (MRI/MRS physics, instrumentation, image
processing, neuronal modeling, molecular imaging,....) or
neuroscience applications (normal human volunteers or
patients, animal models involving non human primates or
rodents, neural modeling, biological effects of magnetic
fields,...).

(1Y FRE - B0

A ZRAEOTE ERIRET

A2 (RpH) e (ZEPERE BT REAEAT)

/N Purkinje AUAE (PC) 1L FATHRRME (PF) & %% b iR#E
(CF) D_2>OBBEMAN %25, TNbDT T AR
BT AMPA BV 2 2 R R (AMPAR) 2 L
TIThbhTWb, 22T, AMPAR DV F 7 2H7=0 D
%, B X OVRIE % SDS-digested Freeze Fracture Replica
Labeling (SDS-FRL) %12 & > THEHT L 7=, SDS-FRL {41
TV =757 F % —OIERE GIEHRT T VT 5 ik
THY, EEMERS L ORENIEFICE D&V D FLEE R
O, EICROGEEFIHMEE IR AR E T T A
& DAEBIRIZ IV TREAT I 5 7o 12, o) i
IR % ST 5 2 L SMZATH > 74, SDS-FRL
BT BT 055 & —5UC 2 IReiicBlsg 45 2 &
WT&E D,

FZER T ~ b O PF-PC v F 7 ATBIT 5 AMPAR D% i
IVFT T AL o TREL B 5TV (CV=0.67), —
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J5 CF-PC ¥ F 7 A28\ Tk AMPAR 0% B |3 bl —
ETH-o7- (CV=014), £/=CF-PC v F7RIZKITD
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38. Hyperpolarization-activated cation current and its modification of dendritic spike initiation

in projection neurons of the rat superficial superior colliculus.
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39. Functional implication of the parietal and frontal cortex

in selective visual attention in the macaque monkey.
Jean-Rene Duhamel (CNRS, France)

Selective visual attention is required for visual processing
and behavioral guidance. It is generally considered that this
function is mediated by a cerebral network. We have studied
two cortical areas in the macaque monkey: the lateral
intraparietal area (LIP) and the frontal eye field (FEF), whose
activity is correlated to eye movements and are thus thought
to be part of the saccadic network. We have used a reversible

inactivation method and obtained different attentional deficits

(2004.1.9)

for LIP and FEF, even in the absence of eye movements. The
deficits induced are similar to some neglect patients
symptoms. FEF inactivation, in addition, produced saccadic
deficits. Our results suggest that LIP is not involved in
saccadic eye movements but in the top-down control of
attention. The FEF could be involved in both saccades and
shifts of the attentional locus.

(FH2 /MR TERZ)
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46. Functional stoichiometry and local enrichment of calmodulin interacting with Ca®* channels

# Wk 1L (Johns Hopkins University School of Medicine, Department of Biomedical Engineering)
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“Structure Meets Function: Conformational Rearrangements of Voltage-Gated lon Channels”
Dr. Chris Gandhi (University of California Berkeley, USA)
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48. Shape representation in ventral pathway visual cortex

Dr.Charles Connor (Johns Hopkins University)

Shape recognition is one of our most critical and
astounding mental abilities. The primate visual system must
somehow reduce the enormous dimensionality of the retinal
input image to a tractable level where shape information is
represented explicitly. The final representation must be
efficient enough to encode the virtual infinity of possible

shapes and robust enough to generalize across image

49. MEEEE - N2 — UM - 2 FHE

(2004.3.10)

variations (size, position, orientation, illumination, partial
occlusion, plastic deformation). Our studies of ventral
pathway visual cortex suggest that shapes are represented in
terms of their component parts, which are signaled by local
peaks in a population of neurons with basis function-like
tuning for contour-related dimensions (orientation, curvature,

and relative position).
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50. Single cell genetics: a novel approach to study experience-dependent plasticity in vivo

Pavel Osten (Max Plank Institute, Heidelberg)

The rodent somatosensory barrel cortex, with its precise
formation of whisker-matched Receptive Fields (RFs) and
large-scale functional plasticity induced by trimming
whiskers, is a well-established system for the study of
experience-dependent plasticity. In order to be able to
examine the underlying molecular and cellular mechanisms,
we have established a method, based on stereotaxic delivery
of lentiviral infectious particles, which allows us to study
individual, genetically altered cortical neurons in vivo.
Our lentiviral vectors can be used for neurospecific

transgenic expression, siRNA-based gene silencing, and Cre
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recombinase-based gene knock-out. Importantly, after the
cellular phenotype of the genetic manipulations is assessed in
vitro in acute cortical slices, the RF properties of the altered
neurons are examined in vivo by 2-photon microscopy
targeted whole-cell recordings. The main advantages of this
approach lie in the ease of its application and in the
temporal and spatial control of the genetic manipulations.
Currently, we are focusing on the role of dendritic action
potential backpropagation in establishing the RF properties of

layer2/3 barrel cortex neurons.
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51. Driving action: The balance between reward and work.

Behavioral, physiological and molecular studies in monkeys
Dr. Barry J. Richmond, M.D. (NIH)

Animals and humans adjust their behavior based on their
assessment of whether a goal or reward is worth the work
needed to obtain it. The accuracy and intensity of the work
depends on the value of the reward and the amount and
difficulty of the work (workload) needed. To make these
behavioral adjustments, both the work needed and the reward
must be predicted. Normal animals, including humans,
quickly learn to use visual cues to make such predictions. The
normal balance between reward value and predictions of work
is disturbed in many psychiatric disorders such as depression
(hopelessness, rewards not worth pursuing and work to obtain
them too burdensome), mania (do any amount of work
regardless of utility), and drug abuse (environmental cues
induce craving and drug seeking). We model this behavior in
monkeys by exposing them to visual cues, each of which is
related to the the amount of work, i.e., the workload, yet to be
completed before reward delivery. For normal monkeys, the
number of errors is directly related to the number of trials
remaining before reward, with the fewest errors in the
rewarded trial. We have studied this behavior by manipulating
both work and reward.

For single neuron recordings we targeted structures rich in

(2004.3.31)

dopamine, a neurotransmitter associated with reward behavior.
More that 60% of neurons in ventral striatum, perirhinal
cortex, anterior cingulate, orbitofrontal cortex, basolateral
amygdala, anterior insula, and dopamine neurons are selective
(in different ways in each area) to aspects of these work
schedules. In studies investigating how monkeys learn to
associate visual cues with predictions of the work schedules
we found that rhinal cortex ablations prevent them from
learning to associate visual cues with work schedules. Using a
new technique based molecular biology we have been able to
show that the downregulating the D2 receptor in adult
monkeys mimics the rhinal cortex lesions, and that the normal
plasticity that is in perirhinal neuronal responses while
learning cues does not occur. Thus, learning to associate
visual cues with reward schedules depends on the D2 receptor
in the rhinal cortex.

It appears that the activity of a large number of integrative
dopamine-rich brain regions are sensitive to this balance
between work and reward, and that D2 receptors are critical
for learning associations between visual cues and predictions

of work schedules.
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