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Understanding of the neural mechanisms of emotion is essential
for understanding of normal brain development, higher brain
functions, and various psychiatric disorders. In this course, we
will mainly focus on physiological mechanisms of emotion and
also introduce the roles of these mechanisms in normal and
pathological states of the CNS
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Students will learn the following subjects;

1) Basic information of molecular biology such as structure and
function of DNA, RNA, and protein.

2) Basic experimental methods such as recombinant DNA
technology, gene targeting, genome editing, and so on

3) Merits and demerits of model organisms (Nematoda, Fruit fly
Zebra fish, Chick, and Mouse)for molecular biological study.

4) Methods to generate transgenic and gene—knockout animals for
the analyses of brain function and disfunction

5) Optogenetics and chem—genetics approach to study brain
functions.

6) Methods to use virus vectors.

7) Phenotype analysis of gene manipulated animals.

8) Application to medical science
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Understanding of the molecular mechanism and regulation of the
signal transduction are critical for elucidation of normal
neural development, higher brain functions, and pathological
conditions in in the central nervous system (CNS). In this
lecture, we will mainly focus on molecular mechanisms of signal
transduction from cell surface receptors to the nucleus in
neural cells and also introduce the roles of signal transduction
in normal and pathological states of CNS

AR ARRE R (ONS) (ZH 1) B IR 7 i3, mkIMEEERER L OYRES
fEAT BB, VI FIMREO S i & ORE 2B R 5 Z &
NEETHDH, RHFTIE, MRS R T 2HERE OZRE S
DY T FNRTED S F-HERE & i, TR DIES - HwEICBIT
53 T NBEDOEENZ SV TR T 5,

(F L= 2FH/48E)

(6 # F%/5ME)

CNSIZHIT D v 7 FMBEE, VT 7 AMBE, MRMEEWME, MHRMEEYD
BRI, MREEREL OF O BmTE T L, BEERDS
TS LB ET v

(53 FHHEIZ/2[A])

T IVEMICE T AMRIEA, RABREOMREHA & R OHREE

(56 HHPABAF-/1[81)

in vitroB X Win vivoll BT 5> F 7 A w[ ¥k

ﬁw-vx%Aéﬁﬁ

M - FRRR AL U D & T DM 2 OZRE OIEF 72 FERETS K O B % 2R
THEDITIE, BWEOEAREN TH A4 ORIfEO L~ e 23K
OB EE- & U THEBELENTZ S AT LD L~V T, FREFNOAERR
HEREDOHF M A D Z ENWATH D, AL TIE, He oz ~r &
U C B A oI o 7 T IARTE A B = R L7 EIZHOWTHEE L,
FTONEEBEE 2 - ETHIER L LTED X H ITHRET 202538+
Do
(A=) 2F5,/ 48[A])

(2 mA& TEL/3E)

BB DB ME (b AT, TE AL

(51 W& f3Mm)

MR S 7T IAREERA B = AL (VT A, MR EYE)
(157 & FE& 7208

MR L LT ORE (v F =y MNES), RSHED L IES)

y
=

IR BIIE D IR 2 L ST DICHW LN TV DA DFEBRE T LE)
PR LT, AR 2 BOEREIT O, szl UHPRmRoO
G EHEEEZ O A F 5 L & BT, FRIERIES T A I = X AIZHONT
LME AR D, S6ICt b OMRFIE L RRIEE S0, B
e CERBICHED I HAEIC L Db Ehid 5,

(A b= "2 FA S 48[H])

(76 (LA Ft 3]

TG D JESRE, FRR OISR A G4 oMy 7T, I
BB G- DARN E

(95 it R w]/3E)

PRI & ek, RRR DRSS & BE 4 2 ARaRE, o
PEIREUT D I T ik DR

(79 HhET EEE 2[])

PRRGRANIL O 3L« FEAERER, PRI O 73 (LA O REHE & RETZ Y

- 24




AN ZER B OL4FR WEFEONKE fifi#5
77
| R [EE R MEDLDERLEANEE T AEMEFICONWCT., AN NEGE 78T | F L= A
| 4o 5, FEMIERT:, BWORA, A KHE - [IOEE - BEER DR
. . TN EME B ORISR & W - 1572 EI2 oW T, O %
15| 1% BTz E2EELTS,
g | #
iR (F L =32 F/480E])
B | &
o (8 gk EME/1RD
7 | i WA KRIE
oo | (54 =fF Z3/20E)
7|7 REFEE « NKFESE, CTAMA - TEIRESE
715 (718 Wi JEE/1E])
Lo FRENGE « AR T
B ™ (77 RAA A&T-/20E)
B | & FE P IR
H (25 FrmE /1)
IREFFEYEmEE, W R E
(87 ffEAk KAt/ 1ml)
KoyhEE
R 5 - ~UART y N EOERBWE RN THT - ML SAHDIROR [ A L=/3A
FIRERE & R & 3731 L WBFZEETE CH 5 4y TR 2 O Fcilt D5 E
RELT 5, FRC. BURRBIEER 2155 12 DITAT 5 T EBROMANL T
J7. PRERIEBE, FERROEE H R EEEEICETE L, ZilAE O LR SOt
FOWED T OBEICETHZ L HMLET D,
(L= "2 FR48[H)
(3 F/\ #E 4E)
vATRTY, TS AKEE
(65 EAR K#fi,/ 41RE)
vATRTY, T AKEE
IS RE B P BB DGR . MR, SRAIIETE R, BEEMIEE 7 & O BRI (4L =32

WZOWTHERT 2, Z0a—X%E LT, 2R OFEN At El
WFFEDHE D Iz DOV THS,

(A b= "2 FA 48[H)

(9 B fE7[E)

PR AR A OB, MR8 BR AR O R A L BRI, MRS R
TEFLREY T AT = RO, IR O LT,

AR AR BT I 2 MRS CRRERTZE N T > A L—2 a3 FLBF

)

(28 WH TF=1l1])
RN I A F O T PP

- 25




RFEFHH DA TR

HARFONE

S

mPE SN TN R EEE -

R [ SR e o -

PRERENEE 138 AL AR T B W\ TRAGHIT TR S 40 D, FRREIAIEE O T Rkt
FELORETICHY, BRELOMAFEAOL & TARBRRIND,
ROAEJEIT DT - T, PIRERE ITRBRICKAF L Tl En s, SEdic
BT LRBROPZBITRICRE < EIRDSBRBEICIEIG T 5 WS 72 Ak &
70 ATEVEBLOMREIN A E R L0 5, REORMENIH > THE S
HERREROBIG il - A - RRBRITIRAF Lot LATEVRBLICED S
eI S—BATIRR L, #RL. BT 5,

Neural circuits are genetically formed during development, and
their mechanisms are naturally selected for by environmental
influences during evolution. Neural circuits are modified
throughout an individual’s life in experience—dependent manners
with the influence of experience during childhood being
particularly significant, providing the structural basis for the
individual’ s adaptation to the environment and the background
for behavior. Papers on evolution, development, experience—
dependent changes, and behavioral expression in the nervous
system along long and short time scales will be presented and
discussed in a seminar format to deepen understanding

(b= "2 F5/48E)

(1 —f& #z/6lH)

PR AN TS B A Y 2R AR RS DTk & i, PRARRIRIEE D1 15 23 é YR
BEICHF G- D4R, B, 1REEMIES & U Ot L

(83 A B —/2[A)

PR BRI O 15 S i B RE (2 Fr -9 D4R, B 5]

T = N A

R T R RE D TE
i

ISR O AELF IS B A A T 37 8 O RESEATHE [P % 2
Z T2, BERERORRRRIRIE T > TRy 7o IS iRk 1 O BE RS 2 |
o T EIHREZH LI THE(LEN, ZRICE>T/ A XZa A
A N RESERBHM D FTRE & A D, AT TIIbk 2 ZRESER 2 RIS, BRI
A ALER T 2 SRR A1 OBSRERE S O FEBRIT SV TS,

FRAAT BN A B

The objectives of this course are to acquire basic knowledge of
behavioral experiments on mice and psychological experiments on
humans, which are fundamental research methods in cognitive and
emotional neuroscience.
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