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9:30-10: 00 CO01G2 HEFIDHOFADRBFEDERIZMT TDOT 7 u—F KREMER, EJIK

10:00-10 : 30 CO1G3 A=z a=r— = it B, JblEdemK

10: 30-11: 00 CO01G4 [IXRESHIAEIE 7 /v « difee AN 4 43 8 L CHRAT T 2 MO B HIEH A 7 = X 2
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EhfE L il BRE=
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RAZ—F v g @) 787 FE 9:00-15:00
(B AR 22 —HEfiH) EE Y 7 e 7 15:00-19:00
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=2 cuA MR T e KBERE 0 19:00 ~ 21:00

X AR IIFATHAAR SN T OHZINARETY
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2. 13:05-13:15 BEBLIOBWEZY Oy —I7RE A H

3. 13:15-13:30 R\ HRE SCH R E MR LR R B Sk
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S DRORO MBS 7 o T O IR RIS 1347 7> )
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A DTy BRI 2 — I e
MIE o (oAt X — HEEE )
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IRE)V « T A A g
FRE MR ORR & B AR v 2 —
N2 Z— & 8 (EAFINEE - EFREREERT)
A ot (B RRH AT e
MU o CRBRR PR B A b e 72 )
g B (KRBRSA A A = o ZAWFSERT)
FPHAE E  GRAEKR PSRBT - 25k 2 —)
W 200 (3B RFJers A B2 FFE T
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(1) @ET LA N7 OFAE (R - HAEE AW
(2) BifgT —F N—234E FEWA GEHER - BOTR)
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(8) R~ ar 4372 (HML= - £ HER)
(9) PMMHERE Sy A8 BUMENT (P HES - dbEiE )

Partd 7m—vE 7 « 7 4 VAR 17:30-17:55
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Ipinolz, 2009 4, REIT YN < —IHZBOTLODOT I A Ky MU T RO T, KE FDA
DERIC KX DR A ER Lz, ZAUTRRAEIERFICHRAIE L bERFICE D2 2 L2 BEW L, ARiRE 7 L
AN VAT LAORHETR LTI TR RETH D, milinds 7 LA /30 7 [ IARH CHE— i T 7l BE 72 Jit
HELT, X TN T 7 —%% T, ARICBTHT VYA~ —J{2HOEREZE 2, 5l&%17)
Too ZOWMRT, MRRPETERT VA VNV I REREZE L, LND 4 SOHEIRT, ANFEE{To72, 1.7
VA U B & LT MBEERESOKGREZZ T T\ D, 2. B EARERIREL & A% B ©
DOILFEFREL L TESITON TS, 3. AFIRE T LA VARV I VAT A EGHR LTS, 4.21ET
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v RO —7 L TRHIETAIEEHIE LD, R OVSRA T, MRIEBET LA R I Ry NU—F
ELT, IERENTENTETHEEEDBELZIZIN DN Tb A2/ LT-,

EHRE T LA NIRRT I 0IEH LN, EROLREE TEMEEL TR0, BMAR A
{b, MERE%2 2 COEER(L, apoE genotyping b &FIZHEIT L T\ 5, —HFEEFEGLEHERE T LA 3w
T ITHRREMER BN S < | WA 7 LA N Z IR IUREE O T VY A < —Ji, L E—/MRTIEE A
fiE, MEFENETHY, HAMTHEEET S,

WO —ITIFITER L T D0, SR%ITEHRE TIEOR 22\ T, ELICHRFT LTV PETH
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HEL TN ZEZTFELTND,
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AR GRORFERFBEE S RTER)
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AHLRTIE, KSR O MBI - ML DNA 72 B ONZFER N 2 BB L 72T — 2 N— A L, K
PRI OTNREREIA & H R LI MR ARE R O SR 21T 5 0 AEE 28 L ORBIFEICHAD T —Z U Y — X
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3ODFMITIBWTHIZES R Z1T I « (DT —FXN—A LD Y —RAZRFENEEABI DT+ 5. £/
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7H 2 8 HUK)

2. HrE: b MGG

FERBEMIC E MM ZBIEZL e MRI AN OMFSE /) B Cldkae MRI 28 A< fEb TE 7223, HaTIE T1
SRR CILE T v VBRI E O Wbh W HREIEE R A W TR B R TE T,

NFERE DOFEA B O T2 OITIE, IEF DA LT HREREICIIT 2 RET b EE L 2508, MEEGIX
BRIRICIE< DN TH Y . BRFIOMFNELIITZ D, BREINEE 7256, BB LI ERGREN
T CIZHIVUIKEGIRNT O 7 — X IWE DO FRIT NS 2, £ 2T, BRINHE H TR e fRfBIEIC TOER
T =2 RX—=2OHFHMENEL D, HEEEEGOMEHTECIRAGEIZHRAET L <. BB O, 2EER O E
FL7p REMTLARNICARERE L TR REMEL & 5,
3. FRNTRIEORI . KR ATREZRRNT TE
3-1 3D T1 583 @ voxel based morphometry(VBM)

BEFLFHENT & LT SPM Z Wz VBM 2365, HHE - IKAED =2 7 X FO@ES DRADD 720
T1 58 2 EEN I L E S DY E L, MEEEZADL D TH D, SPMITHEICINN—Ta 7 v 7 LT
BV . segmentation DFEVE R ENEH - TE TV 5,
3-2 YEELT VY IVERAT

PEHCT > Y VIBGIT . SEBURTTIEDBINC X 5 MR E R ORIk E & 62 ADC, FA 72 & OFEH ST A

— X OFEEFHIAFEETH D & WO RN H 5, FHIEIZIX, RO &, LT > VL tractography %
HAWTHE D HERE D FA <° ADC Ot % H. 5 tract specific analysis: TSA, fEHEKN~D registration |Z
X 2GR EHIENT (VBM, Tract based spatial statistics: TBSS) 72 E23 5 5, MO ZRE IR EHIIE TBSS
X°VBM, Target 238 522723561213 ROI A TSA BNEHH WL 5,

THRIMER TSy FR—LAXEESH < oREEXIE

AT =] CE RN A 22 i)
BInF S~ 7 AERTEEENL., THAM] VY —AEEETEDLN MBS E XD AT L%
TS, MR FICED DS = BRI BT 5 LRI 2l 2 =T 4 —DFEREX D Z L& H
e LET, ZOHMEERT LD TOHTREZ2BZ R0 ET,
BT IE

A. 1) C57BL/6 i3k ES fiflatkz A 7286 L~ v AERLHE

2) arF 4 gt )T IRNARTAI—(FLP, Cre 25)~ 72D HL 5. L8 HIBESE (U V) — Z#24k)

B. BT EREK

Wopk 22 EFE IR, BinFE~ 7 AERIE L U C 6 AL, FHE R T A N—~ 7 2Dk 5% 15 3R
FEOHIREZTELCNET,

C. XENE

C— 1. C57BL/6 Hi3k ES flilatk s A\ /- Bl F A~ v AERISE

O FEEDGFET D8 a1 WwE~ v AMERUC VB2 MEREL 2 X7 X —ERIEORE L BEICHE
RN 2 —ofk b

QES i ~DFHFERLH 2 N7 2 — A & Hila 7 1 — 2 OIFR K OGS . RN B Ok, #HHz
7 a— 2 OREEOHED DV T2,

QFES Milan o DX A T~ Z{EHDZFE,

OFER~ 7 2 D HEEE ik ~D 5T,

FRSE~ T AL LTIUTOLOEBEL THET,

caVT 4 va Tt v T U MEH floxed B~ 7 A
CBIRTOHDIRE~T A (T XV BOEREANR L)

- b MEBEBEIRENRKRERTFEY TV RBIEFOEZEZ ((DNAD v 7 A L)

HFEBB TN N T A= RO ADER, (Vv VAN TG AT 2=y I T R)
B, v AERIC D DERED —EEEART O 27 NIV HELET, Lo T, ERUICEH
B 7 R EEAS N BR O B S ITRRE A0 8 A (B LU YiEHERE ~D~ 7 AR AITEE S 4
Wkgt., 7V —= 7 EREIIHRL),
T At NI TINARTA N =< AW LR CIIROZEEBIRNET,

*neo MitME Dt v b &FRETD Flp v~ 7 A, floxed ~ 7V AN HEMGEEZRET D Cre ~ 7 ZADHES,
cBEFoarsTavatn s v T NHRTANRN—< 20OMHE LB
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7H 28 H0UK) Ftk
IXHERER R DI=-OD SR T =Zw I S5y PO
ABR TN (R B IR R R )
BN TR (BER R RFERLE SR

MEFAFTROHEED T2 DIZ, FT AV 2=v 7 (Tg) T v MIOEDOEERMIEY YV —AThH oD, 17
B OMRAE B R AT HAR OE 2 H1E, ~ T AEHWDLEEIZHKR LTI v hEHWEHAEDO R,
B2 7RATEEREE (T 2 MERIEATT RS, R A DRI, BIERERE . &) SOmE KA BLENfR
Bro (BHRATEREO = R L) 1TV TEL OFITEIEN L SN TWDH A Y v E3d 5, EA
Bint & LT bacterial artificial chromosome (BAC) 7 v — /|ZHk4TARBAFESEKRZFIAS2 2
LRV BETRAOERMEEZED DL ZENAETH D, 7 v MIBWT BE=2—1 v OMEkRE,
FEREMIHSOTLHE, F2N O D=2 —a BT 5 BEE T ORBAFER EOEBRREZEAT D Z LN
ARETHD, ZDXI7%T v R, ERMEREDIIZEZRAIICEBIELEDICARTHY, Z0
MGG 2 DFIFERENEEZZOND,

AL TIL ATENCA PSR O JLHE & 70 2 00 ORI BEREIC DWW CTIFSE T 272D Tg 7 R ZBAFE L,
YUY —2EL LTI LIk T, ZExy FU—2 O EZ BT, BASSHEL LT, AP
AR E<, ME- LT v FREPMOMEFIZHEAERTHY, VY —R L U TMENEW S O ZE5ER
WD D, FHEIOHEMEIC STz > Tk, HATE & XBIEB O MmN 537 v A LD 5, BARMITIL,
FRE=a—ua ORI, A5 M U MIaEMEC L DRE=2— e Y ORE, BEEZET v 3L
X oMRITEHIEAZ B L7 Tg 7 v b RS E BT, T F TV A 7 ) AR GIEE L Y AT A0
Cre/loxP ¥ AT L& HWTHREEY 1 — 7 0w 0 T2 RBL ST L HINOB R 21D 5,

AEER Y NU—7 TlE, UETOHEMY — Y 27 ez r b [{TEEIE % 53 2 ek [E R AR 22 D
TODNT LAY 2= 7 Ty ORI ITBWWTER LT v BREORMEHITH, RFEHRT v b
FEE LT, ) F—=N_Iv=a—a BT GFP 2%B45 Tg v b, (2) HEEOEFE=2—
0 A AT (FR=_I2 Dl ZHE, F—=XI0D2 ZRIE, 2V TEFAL NI VAT 2T —FE2E5H
THZma—nmry) IZBWTA L MR UDERNSTFTHD IL-2R Z2HBLT5H Tg 7> b, 3)
Cre-1oxPY AT AZHWT, BEDOHRELE=2—a BT GFP R IL-2R -«  #EinFZ REFET 2
VAT AR L, TNLDORFEICHONT S, FEEOEYE TS U TR A kT 5,

FHLO Tg 7 v FOER, B, BEFORHEORMELEZD, Tg 7 > MIBET L 3HEL

FLRINDFHIEL, AFEBEHEIIHE S THFETRRE 217 T EE N,

NAZRN—Ty FETILFMERVEETTXE R EEEEECTFOMEERTS L UM EEET 70
— J DR

A E GRS RFERFERR MBI AR

R Bl RO KPR PR s g sk 2o 8t

AZEHS R Tl RE BT BV O B 2 MR 2F48ICx LT, v a v ya o R=Ofimo [y
AN—"T"y ] BENLTEXEEITO,

IR B DR D —o L U TNMENCEWISIED U 27 8 ER9 25 Z L 0NZF 5N 508, B3I RIES
BB FHERIIRTZZICH STl eV, Z OSSR OfEI L IGRIEOPERITIL, X RBEFNE EIZD
WTCENENSEDMEEIR Z x5 & LT R TH 503, WILET LVEWZ S5 £ TRET
2 DIXFEBRMERICKT T D AMPKRE, —F, T8 ORI 2 B IEICB W TE, Mo
THE 2 AL D WVITEETEX 2SR X VX7 BT a— T R SN TWDH A, BRI CHEIES N
HEMER LT LB ARNTIZER SN TR, £72, lx o5 (Bl 2E0 vy T AEERE) 120
THEEOTr—7 N RESNTEY . DOBHBEICHBRMERSND DT, fllx OMFEER, kb
Hy D BINZHEZ 2O Z MBI HE - et 5 2 S IIREETH 5,

DN T AT 2= 7 R (Tg Bf) OB EEHEENRS THY ., EHETmdsvavya
N LB EANDZ LT, EROMEREWRT D, 70, BB E AT E I SREE T2 R
FICRETE 5D T EREEO T 0 —7 ZRE U CEIE L)L TOMTICE L7z O &2 85I TE 2 & [FlkF
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7H 28 HOK)

BEFREYIVADRBEEFTXIE

BRI (R R R AERT) | @B = (PR ERT)

KA IR RET TEVRATIL N Tl BIn FRERCEY R G2 EOFERBEL SN/~ U 22DV T, #

HERATENT X ST U — &2 W KRBT 21T 9 . ZHIC L D FFOBER T O TOMEEZ B 58T

THELHIT, K - MRRIEE DO~ AET A ERNT Z LA BIET, XEAFLET 251X, AR

BT ?&@i?ﬁ? Y R =T DR—L_N—=UNHH LA Z LR TE D,

BE5E

1)77X®ﬁﬁ%ﬁ@%ﬁ($%lMﬁyﬂ
General health/neurological screen

+ Wire hang/grip strength
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- Elevated plus maze

« Hot plate
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+ Rotarod
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+ Porsolt forced swim
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Microglia and Neurodegenerative Disorders Shinichi Kohsaka

Almost a century ago, Ramon Cajal described three types of cells in the central nervous system; Neurons, Astrocytes
and the third element. In 1932, Del Rio-Hortega further classified the third element to oligodendrocytes and
microglia, and provided the first systemic investigations on microglial cells.

In healthy brain, microglia extend their ramified processes and survey the breakup of homeostasis of the
surrounding tissues. In response to pathological stimuli microglia are activated to change their morphology, migrate
toward the lesioned site, proliferate and acquire phagocytic property in some cases. Activated microglia also affect
surrounding cells through release of various toxic or neuroprotective substances. Therefore, the activated microglia is
thought to play important roles either in tissue repair or neurodegenerative processes. In fact, accumulating lines of
evidence have indicated that microglia is involved in the pathogenesis of several neurodegenerative diseases.

Amyotrophic lateral sclerosis (ALS) is a progressive neurodegenerative disease affecting motor neurons. Microglia
have been shown to contribute to pathogenesis and disease progression in ALS model mice overexpressing the
mutated human Cu/Zn super oxide dismutase (SOD1) gene. To understand the role of microglia in the early phase of
neurodegenerative processes, we analyzed the nature of microglia in the lumber spinal cord of mutant
SOD1H46Rtransgenic (Tg) rat during the presymptomatic stage (about 5 months of age). Activated microglia
formed cell aggregation near motoneuronsand expressed phagocytic marker proteins and included typical
phagosomes in the cells. Immunopositive signal for tumor necrosis factor (TNF)awas also localized in the
aggregated microglia. Furthermore in vitro studies have demonstrated that the migration toward ATP and the
phagocytic activity of microglia prepared from newborn Tg rats were significantly upregulated. These results suggest
that the activated and aggregated microglia represent phagocytic features in response to early changes in
motoneurons and possibly play significant roles in disease onset and progression of ALS.
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Information processing and integration of the basal ganglia

Shigetada Nakanishi
Department of Systems Biology, Osaka Bioscience Institute

The basal ganglia control motor balance and reward-based and aversive learning. Their dysfunction
causes Parkinson’s disease and drug addiction.  This circuitry consists of the cerebral cortex, striatum
(nucleus accembens; NAc), substantia nigra pars reticulata (SNr) and thalamus. Input from the
striatum to the SNr is transmitted through the parallel direct and indirect pathways. These two
pathways are dynamically controlled by dopamine from substantia nigra pars compacta (SNc) and
acetylcholine from intrastriatal cholinergic neurons. However, neither the functional role of these
two pathways, nor the regulation by acetylcholine has been well clarified yet.

We developed a reversible neurotransmission blocking (RNB) technique, in which the expression of
transmission-blocking tetanus toxin selectively blocked either the direct or the indirect pathway in a
doxycycline-dependent manner.  This study revealed that the dual modulation of the two pathways is
necessary for dopamine-mediated acute responses but shifts to the predominant role of the direct and
the indirect pathways in reward and aversive learning, respectively. Thus, the direct pathway is critical
for distinguishing between associative and non-associative rewarding stimuli, whereas the indirect
pathway is responsible for rapid memory formation to avoid aversive stimuli.

We developed another technique, immunotoxin-mediated cell targeting (IMCT), in which striatal
cholinergic neurons specifically expressed the human IL-2 receptor (hIL-2R) and were ablated by
injection of the immutoxin against hIL-2R. This study disclosed that acetylcholine and dopamine
concertedly and adaptively act for synaptic integration. Information transmission is thus processed
and integrated not only within the neural circuit but also by the cooperative interaction between
distinct neural circuits.
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10:10-11:00 Kei Ito ( Institute of Molecular and Cellular Biosciences, The
University of Tokyo)
Towards comprehensive "projectome" network analysis of the fly brain

11:00-11:50 Hitoshi Okamoto (RIKEN Brain Science Institute)
Habenula as the multimodal switching board for controlling bahaviors
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13:00-13:50 Marc Sommer (Department of Biomedical Engineering, and the Center for
Cognitive Neuroscience, Duke University)

Neuronal circuits for stable perception during eye movements

13:50-14:40 Masaki Tanaka (Department of Physiology, Hokkaido University School of
Medicine)
Cortico-subcortical mechanisms of temporal processing
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14:50-15:40 Konrad Koérding (Northwestern University and Rehabilitation Institute of

Chicago)

Causal inference in motor control and perception
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Towards comprehensive "projectome" network analysis of the fly brain

Kei Ito
g &

Institute of Molecular and Cellular Biosciences, The University of Tokyo
Associated Professor

Revealing how all the neurons in the brain are interconnected should provide indispensable insights
for understanding the brain function. Comprehensive knowledge about the projection patterns of all
the neurons at cellular level, which can be called the projectome, is a prerequisite for such
connectivity analyses. Taking advantage of the advanced molecular genetic tools and relatively simple
brain structure, we are analyzing the neural networks of the fruit fly Drosophila. Specific groups of
neurons are visualized using cell type- or lineage-specific gene expression induction system, and their
functions are analyzed by expressing proteins that monitor or alter neural activities. Several
examples of studies will be presented.

Kamikouchi, A., Inagaki, H. K., Effertz, T., Fiala, A., Hendrich, O., Gopfert, M. C. and Ito, K. The
neural basis of Drosophila gravity sensing and hearing. Nature, 458, 165-171, 2009.

Tanaka, N. K., Tanimoto, H. and Ito, K. Neuronal assemblies of the Drosophila mushroom body. J
Comp Neurol, 508, 711-755, 2008.

Miyazaki, T. and Ito, K. Neural architecture of the primary gustatory center of Drosophila
melanogaster visualized with GAL4 and LexA enhancer-trap systems. J Comp Neurol, in press
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Habenula as the multimodal switching board for controlling bahaviors

Hitoshi Okamoto
WA =

RIKEN Brain Science Institute, Deputy Director

The habenula is a part of an evolutionarily highly conserved conduction pathway within the
limbic system that connects telencephalic nuclei to the interpeduncular nucleus (IPN) of
the midbrain. In mammals, the medial habenula receives inputs from the septohippocampal system,
and relaying such information to the IPN. In contrast, the lateral habenula receives inputs from the
ventral pallidum, a part of the basal ganglia. The physical adjunction of these two habenular nuclei
suggests that the habenula may act as an intersection of the neural circuits for controlling emotion
and
behavior. We have recently elucidated that zebrafish has the equivalent structure as the mammalian
habenula. Taking advantage of the anatomical conservation of the habenula, we are now
investigating the physiological functions of the habenula by using both zebrafish and rodents.

The transgenic zebrafish, in which the neural signal transmission from the lateral subnucleus of
the dorsal habenula to the dorsal IPN was selectively impaired, showed extremely enhanced levels of
freezing response to presentation of the conditioned aversive stimulus. This result suggests this
tract may normally function to suppress the choice of freezing as a response to fear after
establishment of fear conditioning. In rats, we discovered that the lateral habenula neurons show
during the REM sleep the phase-locked activity with the theta oscillation detected in the
hippocampus, which was severely reduced by
ablation of the lateral habenula, implicating the lateral habenula as a modulatory gate for theta
oscillation.

These observations support that the habenula may act as the multimodal switching board for
controlling emotional behaviors and/or memory in experience dependent manners.
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Neuronal circuits for stable perception during eye movements
Marc A. Sommer
Department of Biomedical Engineering, the Center for Cognitive Neuroscience, at Duke University

A major challenge for the brain is to perceive the world accurately as we move through it. Each action
we make disrupts sensory receptors by displacing them and distorting their inputs. Nevertheless, we
are able to interact with the world and still perceive it clearly. A longstanding hypothesis has been
that the brain accomplishes perception during action by monitoring internal warnings about
movements known as corollary discharge. With corollary discharge information, a sensory area could
predict the sensory consequences of movement and thus transform chaotic inputs into stable percepts.
We have been studying the neuronal basis of corollary discharge in the visual and eye movement
systems. Primates make saccadic eye movements around twice per second, displacing the retinal
image each time, and yet they perceive the visual world as continuous and stable. We recorded from
neurons in behaving monkeys and discovered that a corollary discharge of every saccade is sent from
the superior colliculus (SC) via mediodorsal thalamus (MD) up to the frontal eye field (FEF). This
signal influences a property of FEF visual neurons, known as presaccadic remapping, that may
provide the neuronal basis of visual stability. Just before a saccade, FEF neurons remap their visual
sensitivity to the location in absolute space where the receptive field will land after the saccade. In
other words, the neurons "peek" at what they will see after the eyes move, allowing them to integrate
the presaccadic and postsaccadic scenes. When we temporarily inactivated the SC-MD-FEF pathway,
FEF neurons were severely impaired at presaccadic remapping. In sum, our results confirm the
existence of a corollary discharge circuit in the primate brain and demonstrate that it affects sensory
processing in a way that could lead to stable perception during action.

Related papers http!//www.mind.duke.edu/faculty/sommer/publications.html
Two specific papers relevant to the talk would be:

Sommer, M.A. & Wurtz, R.H. (2002) A pathway in primate brain for internal monitoring of movements.
Science 296: 1480-1482,
http://www.mind.duke.edu/files/sites/sommer/pub/3201643540.pdf
Sommer, M.A. & Wurtz, R.H. (2006) Influence of the thalamus on spatial visual processing in frontal
cortex. Nature 444: 374-377,
http://www.mind.duke.edu/files/sites/sommer/pub/3201632819.pdf
Sommer, M.A. & Wurtz, R.H. (2008) Brain circuits for the internal monitoring of movements. Annual
Review of Neuroscience 31: 317-338,
http://www.mind.duke.edu/files/sites/sommer/pub/3201653769.pdf
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Cortico-subcortical mechanisms of temporal processing

Masaki Tanaka

Department of Physiology, Hokkaido University School of Medicine, Sapporo 060-8638, Japan

Although both the cortico-basal ganglia and the cortico-cerebellar networks are implicated in
temporal processing, how neurons in each network represent time remains largely unknown. We
searched for the neuronal correlates of sensory and motor timing in trained monkeys and found
different ways of time representation in the relevant networks.

A widely accepted neural mechanism for keeping track of elapsed time is to monitor gradual
increase of firing rate that approaches to a threshold. When we trained monkeys to make a
self-initiated saccade 1.2 + 0.4 s following a visual cue, many neurons in the motor thalamus exhibited
a strong buildup of activity. The time course of neuronal activity predicted the timing of self-initiated
saccade, suggesting that the activity reflected monkey’s subjective experience of elapsed time in each
trial. Because similar activity was also found in the globus pallidus and in the medial frontal cortex
during the task, the basal ganglia-thalamocortical pathways might represent time by integrating neural
signals over time.

We found a different way of time representation in the cerebellum. When monkeys were required to
detect the absence or the changes in color of the repetitive visual stimuli that appeared periodically at
a fixed interval, neurons in the deep cerebellar nuclei exhibited firing modulation that gradually
increased as the repetition progressed. Importantly, the magnitude of firing modulation for each
stimulus was positively correlated with the length of the inter-stimulus interval in a given trial. In
other words, the sensory gain depended on the passage of time since the previous stimulus, suggesting
that the cerebellum may represent time in a state-dependent manner. Because inactivation of the
recording sites delayed the detection of the missing stimuli, and because a similar tendency was also
found in cerebellar patients, the signals in the cerebellum are likely to be necessary to compute
prediction error in the absence of expected stimulus. Thus, the basal ganglia and the cerebellum may
contribute to different aspects of temporal processing that guide behavior.

References

Tanaka, M. (2006) Inactivation of the central thalamus delays self-timed saccades. Nature Neurosci. 9:
20-22.

Tanaka, M. (2007) Cognitive signals in the primate motor thalamus predict saccade timing. J.
Neurosci. 27: 12109-12118.

Yoshida, A. & Tanaka, M. (2009) Enhanced modulation of neuronal activity during antisaccades in the
primate globus pallidus. Cereb. Cortex 19: 206-217.

Kunimatsu, J. & Tanaka, M. (2010) Roles of the primate motor thalamus in the generation of
antisaccades. J. Neurosci. 30: 5108-5117.
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Causal inference in motor control and perception

Konrad Kording
Northwester University and Rehabilitation Institute of Chicago

Perceptual events derive their significance to an animal from their meaning about the world, that is
from the information they carry about their causes. Here we use multisensory cue combination to
study causal inference in perception and motor control. We formulate an ideal-observer model that
infers whether two sensory cues have a common cause and that also estimates their location(s). This
model accurately predicts the nonlinear integration of cues by human subjects in two auditory-visual
localization tasks. We find strong evidence of the same rules for sensorimotor adaptation. The results
show that indeed humans can efficiently infer the causal structure as well as the location of causes.
By combining insights from the study of causal inference with the ideal-observer approach to sensory
cue combination, we show that the capacity to infer causal structure is not limited to conscious,
high-level cognition; it is also performed

continually and effortlessly in perception.

Related papers

http://www.ploscompbiol.org/article/fetchObjectAttachment.action;jsessionid=2B3EF3E4D0574713BBA14B22A
7A496E8?uri=info%3Adoi%2F10.1371%2Fjournal.pcbhi.1000680&representation=PDF
http://in.physiology.org/cqgi/reprint/101/2/655

http://dx.plos.org/10.1371/journal.pone.0000943
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1. Shirane M., Nakayama KI. Protrudin induces neurite formation by directional membrane
trafficking. Science, 314: 818-821, 2006.

2. Shirane M., Nakayama KI. Inherent calcineurin inhibitor FKBP38 targets Bcl-2 to mitochondria
and inhibits apoptosis. Nature Cell Biol., 5: 28-37, 2003.
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2. Scheiffele P, Yuzaki, M (ed.) Formation, Regulation and Plasticity of Glutamatergic Synapses. Fur
J Neurosci (Special Issue), in press, 2010.

3. Matsuda K, Miura E, Miyazaki T, Kakegawa W, Emi K, Narumi S, Fukazawa Y, Ito-Ishida A, Kondo T,
Shigemoto R, Watanabe M, Yuzaki M. CbInl is a ligand for an orphan glutamate receptor delta2, a bidirectional
synapse organizer. Science 328:363-368, 2010.
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1. Tabuchi K, Blundell J, Etherton M, Hammer RE, Liu X, Powell CM, Stdhof TC. A neuroligin-3
mutation implicated in autism increases inhibitory synaptic transmission in mice. Scrence.
318(5847):71-6. 2007.

2. HWFZ HPMEE==2—nr U ¥ Clinical Neuroscience. Vol.27 No.10:1092-93. 2009. Hi4hxE
fan

3. Tabuchi K. Neuroligin and Neurexins in Autism. Textbook of Autism Spectrum Disorder.
Hollander E(ed), Kolevzon A(ed), Coyle J(ed), American Psychiatric Publishing Inc., Arlington, VA, in
press, 2010
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Okada D, Ozawa F and Inokuchi K. Input-specific spine entry of soma-derived Vesl-1S protein
conforms to synaptic tagging. Science 324, 904-909 (2009).
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1. Fukata M and Kaibuchi K. Rho-family GTPases in cadherin-mediated cell-cell adhesion. Nat Rev
Mol Cell Biol 12:887-897 (2001)

2. Fukata M et al, Identification of PSD-95 palmitoylating enzymes. Neuron 44:987-996 (2004)

3. FukataY et al, Epilepsy-related ligand/receptor complex LGI1 and ADAM22 regulates synaptic
transmission. Science 313:1792-1795 (2006)

4. Noritake J et al, Mobile DHHC palmitoylating enzyme mediates activity-sensitive synaptic
targeting of PSD-95. J Cell Biol 186:147-160 (2009)
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CpG Demethylation Enhances Alpha—-Synuclein Expression and Affects the Pathogenesis of
Parkinson’ s Disease.
HHKRF - & A2l {F
Alpha-synuclein(SNCA) gene expression is an important factor in the pathogenesis of
Parkinson’ s disease (PD). Gene multiplication can cause inherited PD, and a promoter
polymorphisms that increase SNCA expression are associated with sporadic PD. CpG methylation
in the promoter region may also influence SNCA expression.
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By using cultured cells, we identified a region of the SNCA CpG island in which the methylation
status altered along with increased SNCA expression. Postmortem brain analysis revealed
regional non—specific methylation differences in this CpG region in the anterior cingulate
and putamen among controls and PD; however, in the substantia nigra of PD, methylation was
significantly decreased.

This CpG region may function as an intronic regulatory element for SNCA gene. Our findings
suggest that a novel epigenetic regulatory mechanism controlling SNCA expression influences
PD pathogenesis.
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