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Identification and unraveling of the micro-endophenotypes at the molecular,
cellular and circuit levels using model mice of psychiatric disorders associated
with environmental factors
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We tried to identify and understand the micro-endopenotypes of psychiatric
disorders associated with environmental factors such as PTSD. To do this, we developed mouse model
of PTSD that showed enhancement of fear after traumatic memory retrieval. This model showed that
fear is enhanced through the activation of gene expression and protein degradation in the
hippocampus-amygdala-mPFC circuits after fear memory retrieval. These findings suggest that
over-activation of these circuits after fear memory retrieval is a candidate of micro-endopenotypes
that causes PTSD. Furthermore, we found that remote fear memory returns to a hippocampus dependent
state after long time recall. Using this phenomenon, we showed that following prolonged fear memory
retrieval, hippocampal neurogenesis enhancers promote forgetting of remote contextual fear memory.
Therefore, we proposed that forgetting of traumatic memory contributes to the development of PTSD
treatment.

PTSD



M X C—19, F—19—1,
1. WFZERse S0 5

[ 5O LRAMEH A b L 2EE (PTSD) ]
DG A b L A[EE (PTSD) 134ES

TR 10% DFFHERETH 0 | A3l Fil s
OB RERIZ X0 FIET D T2 I, HiE7e ks

MEBLEEZD2HDD, ZORIEA =R L
IIARHTH 5, F£7=. PTSD 12 A8k & B
HHERETDHHOD, ZOBEBERIIAHT
b5, BT, BUE, iR OFLE (GEhE
%)%ﬁ@@bﬁtéﬁéfﬁ G AR —
/k%(aﬁ)%&JﬂPmD@W%ﬁm@
RETERIEL SR TCWD N, FHEa Xk
ﬁﬂ#étw\%@&PmDmﬁﬁﬁﬁ%ﬁ

Rl TW\nWb,
[ 5 @E NS OB ZE D @) ]
KB OFEE, T7b b, AfiiiiExE

%ﬂ%E%LA%¢5$%®%ﬁﬁF® e
Thod, BIFEETIZ, b MEEBIEN MO E
& i S B o RU RO AR B o @ P A
M RBINTEY ., (Neuron 48, 175,
m%)FmD%F@EIimW£r%@®M
fETHD LI NTND,

e F o WO R S T R %
FAWT, BiFeiBa BT 2 [EE/L ) HHE
fiEfr s, BEEEFLRESNTEX L, &5
1, BLERTRW 2 LT, IO B RYED
f%ﬁtﬁé&FTﬁﬁmJéh[ﬁlmm
(FIFRR) | b Z & rE7z (Nature
406, 722-,2000), —JF T, AMFEEZERZ I
B D ERME I IED [HE] biFE
S (Neuron 36, 567-, 2002) ., Z OFLIEHE
LR EIRIEO AW FEN I TH D LR E N
>53% % (Neuron 59, 829-, 2008) , #x IIT Tl,
FEE & 21T PTSD IBEOER & LT
HanTEh, A EzPHLCZn6REY
ot AREE NBPNCERIET HZ LICLY, &
BREOHF (RN ALA SN TS, FFICEE
e LT, o HmEOEAE (Science
324, 951-, 2009) MAIEIZE MIISHENLD
72 & (Nature 463, 49-, 2011) . FEAEWFZE DA%
23 PTSD BRI #?6 &R AR
HMEN>oH5,

BUTE, KR I S0 =2 s & % il
I 25 =a—u U BNAERPMICFETE S, &
Wi i il % fear neuron & extinction
neuron 23 [FEE X415 72 £ (Nature 454, 600-,
2008) . mHkIEIZE T 2 AT LB R
RIEXNh->oH%, LaL, o
BOMFEMEE CIX, FoEEE V7 E5L
BB RIERSZHTH Y et

Iy 7 T TR LR ARAT 1 A 00 C D7,

Frlo, FEVEL & IHEITEEA L & RIS T
MZALZHET o8 FRAZLE LTI
DO, BInFREIZIEE L Ui i mE
D i 7 O [R] 52 R AEUES 2 oD REARR A8 D 53 - A
EATIZIZ L A EHER L TV, 612, B
lm%%ﬁibfmﬁﬁf%ﬁﬁﬁéiﬁ

% <IE. HEBHEE L I RN LE & R FF
SEDLZ LD, BREFRIEICEAZ M55
B, B EEAHEEEDH D WVITHED ED

Z—19.

CK—19 (@)

RETHINERBDOAEVLENH D, LL
FRE EAL & TH 5 O BIFR M XA G BT 5E ﬁ%f
b5 EH DB L TV DI E 7
W, lEn ki ﬁlmm%ﬁfﬂ%%é
N2 CRMMIZ E% A - T ERE L
WNTED XS BREFEAIEDREZ > TV D
DN HBREAHATHLONHIRTHD, L
My, BERUE L Hic, BmEERIE O ES)
JFEEN AR D F £, LR EZFIH L
TR RIS AR ZE N AT LTV 2 O M BLIR TH
Do
[ FOMRFEE D ARG HEAE 2 L5 L7 ]
PlbEoWgof, KRB AERS =HIT
ﬁﬁ@%%ﬁ%ﬁ@%%%%%%bxﬁﬁﬁ
O R FEIE I EFEAE O 531 - ia - (A1 L
IV DFFERT 2 R )%FLT%% InE
T, U LR B E AL O oy T & it T
16 THERH L (Nat. Neurosci. 5, 348-, 2002) .
ﬁﬁﬁkk%fﬁﬁ@%-ﬁﬁ%-ik%%
WZHRD TR R 2R3 2 &, SBHIC
BHEEEHEEEFTMSL L7 e A TEARL,
FHAEEHAT 2 ZEE2HLMNCLTER (J.
Neurosci. 24, 4787-, 2004, 29, 402-, 2009;
Learn Mem. 15, 426-, 2008; Mol. Brain. 4, 4,
2011), X5H1IZ m%@r@%@mm%ﬁw
m%ﬁf@%igﬁ% EENDHZE, L
b, BEBICAA T I v 7B THI L&
RLTCEZ, LML, 20X 5 ICEry 229
FLIBIEIE O EE R L, O HIE s T
HORITEICRI L TCERZb DD, Bt
B e &5 Z T 2 iR R O EK (=
470 R7=/)%47) OREICIZE-S
TUVa0,

2. WO H®

L EoBEFENS, RFETE, BMARBRIZ &
% PTSD FEJIEREAEMREI & Z DB ITIERFE I
T, A A=V 7 - FBIET - LEE
e SEPRPHYTRVE A T Y ECE A A
Bk AN LUV E TRBRICAIR(LT S
ZLeT, AMREREoOELE L~ A e
VRT7 2 ) BATERETDH, IHIT, TD
BBl RN O = —a e T R
ARA DMK & TS ORERE R E & fiRAT
TAHZEEBNET S, —FH. PTSD =H.L»
W2, BREEN A FHE L SR REE T L
~ U AL, TR, AW X LR
%ﬁﬁ<%@%%@747DIVF7:/&
A 7HRET 5,

3. WOk

AFRE T, RERE O 72 58 s 3B
48 A FE AR L2 L C RV FR R A (2] % & R RRAL
T5Z & T, BiEEREOKE Db~ AT
Ny N7 /) XA 7HEEL, BKND=
22— rOMEIRE 2D OSEEI R E| & fRAT
T 5, FFlZ. PTSD {RIRIEBHFE O 8k % 48 5 7T [H
EAL &M EOBIRME AT L, % OB
7R R R IR R A S NC T 5, v U A
1TENFEBRFR (PTSDEF /L) & LT, HiEAEDN



B ¥E 2 e 1 T & 7o 2 B [mloke RS & 2
R SORFAERE L EICH WD, BAARRY
2k, @ PISD E7 vz BT 5, @ AiEd
TR B[] 2 MR R I R E S 5, @ RMMFLIE

(Bl B DML N 7 T BN AE DR 2 B 57223 %,

@ fr1 - EBEFHTIEIC L 2 ABEIC X
0, ==2—nrOEENKE 2T 5, ©®
BB ORI E S\l 7 AR —
Y —BIEON BRI T D, © BREEKNE
HE L-BHREET L~ Y 2R L, =
DET N~ A HWT, £ X LR,
FERPA N LA BHREE R RO~
A0y N7 x ) XA TERETET D,

4. WFFERk R
(1) AMELIEZ B3 7200 TRYM A 5
SN2 #HH PTSD #hE 7 /L DER %
BIfEE TO PTSD O#YET V&L LT, T
v 7 RO ST RS B S RO o i
FHIZBWTHRPICHWWSE N TE =, L2 L,
RS T R Tl SMHERRIc =2 2
A=V r—792 LAWMRREBEIELZINLS LD
O, FEFMRE RWEFEslTrER T a v
7)) WNHZHIRNEMET T, BRI R
LB A (R ORTE) BNFEshTLlLE
V. ZOD, BMFMEZIEL LoD, PTSD
DRIET HiBfEE HETHZ LN TXen-o
Tro = 2T, ARFHEIAFZE T, ZEAYIRIEE S G
MEEZHAWVWCT, 20X ) 7eREERRLTZH
JR PTSD 7 /L& BA% L7z,
ZENRYEIEE SO R TIX, IR G I
BHLERYa v/ 520 TRTRIES
R SE 5720, BHBICETZ0 ik, 2
TE/EREINA O, (BICBEITX /7
WOT) HERFESRWEE LN,
ZZ T, ZOEEHANT, ALY Y AR
RIIRERF LIRER, BIFIc~~ Ty A% R
TETT, Tbb, HENEZ LRV
TCRAMRELAAEZESE L, BRya vy
EH 2o b b5, RUGREIE S
HMINDZENRHLNE T, DLEDORER
M, ZOFRE, —AfFEEEVWHES S
T, v ROV A N L AE B 25T
EMTED, L ZEHEOE W~ T A PTSD
ETNTHD ERER LT,
(2) RAMiFEREEORE & Z DMk, B
W1 E] D FRAT
2-1) FHHEBH L [BUfHRA PTSD £F
JV] 2B B A% o HUi #E TR A o i i
HUIfi 18 58 (1] 3% o [7] & & & OMIREENT 5 BT R
PTSD €7 /L% AW TC, Rufiseims BV &
RGN IR SN D A T = X L E T L=, 48
EROLEBARLENDIEEL DT e T 4
— MMEAFH & X7 R OTEMEAL & REE
& EAL DFEHE & 72 2 B AR T3 BUE AL & AT
LT, RUfHsREIR Ak b =2 —u V4
M & RAkiR, W55 & aisERTS R E o2
WICBWTHE Lz, 235 MEE TIZ, AMPA
BT NH I VRS R GluAl OV Rk 1
MLTEL, MREATENELLFEI N TY

L2 EMES R ENTZ, UL EORERENS,
RUM G R & 5538 3 2 TR HE AR - 7l 5 i B9 1 -
B FEAREIE S, Z DRI, BiiAR%
@D PTSD FIE L B#H T LA~ /7n RV =
I)EALTTHHEEZ LN, Frio, ik
PR SUIRGRE & D e, Z oRIKICE
V% BISERTE OETEME LAY PTSD FSIE & BE
THDOTIERN D EEER LT,

TR T E B A VT, 2 ORI
BRAIE AR T A = = — 1 v ORI NS Bk
BEMIT LTz, TOME, Z0O=a2—v T
L. TR T Y — MR Z X B L
HRE K CREB %413 % B s 7R B FIRFIC
mHibEhTwa Z e, &b, i) vk
BB N =a— 1 VN E R BESRD
MR+ THDHZELHLMNE o7, - T
ID=a2—u BT, REALEEH
LEAL & 9 1E AR R IEEE O W 7 IS AL
INTWAHZE, /2, MRKEFE=a2—a
WD TV T DERAGER TG ML E %25
B, L CENRZIIEMAE S D Z E BB E
AN

DB T KRN IR E W
Rt e, Ay ma—YEEEETEH T 0
T — DMEAER B S 7RI R
FEALZFHE L, CREB IZ K % Es TR ELE M
{LITHEELEZFE L THWDZENRHLNE
720 B RERESSFREIZ B T S % O
Rt g o IR EBHEE L TH D =
ERH BN E ol Fio, FMNEBE NG
ML 25 Z &lT L0, IMREE R O B e M & T
NR7FER D RPRR & RTEERTER R O
ORWMFEEHBICEE TH D Z LIAURIE SN
.

(3) RUMFLIBE LRI O E & Z Ok,
FERERO 1B D AT
3-1) WERKOFEE

RUM GR IR AR A % & RRE O T2 v T
R S SCARGETE & =2 BhF [a]38E S i RE i
OWMEREEZEE Lz, £9°. BRI
IR T, ARLIEIE R I~ U A 5
R L, ZD%, ~ U ARKAICBEITS &
HAICBWTHEEINL Y & LTWEHETE
BITEE D BInFRBRAN Ty L &N, &
BT, BEICBWT, HERFEIND LK
T, R L BIEERTERICB W TR 58
NFHEINT=, (o> T, Rk L BIEERTEF 2
[ TR A 1 R (N (512 9 Ny g e g B A
LCHETDHZ ENTRBRINZ, 5612, TR
PRAR-BTEE RIS 2 ) H 28I Tl ERK D%
Mk (U UF8) DS EF SRR AR
Bl THDZEHLHBNE ST,

FFE L OfFHT & [RIERIZ, Rk Y
EEE WD, HERIKEN=2—nR
VT, T F Y — MRIERE R By
fift & #i55.[K¥- CREB % /17 5 s -3 BN [A
BROiEM LS TWb 2 L, &biT, Iy
=a— VR E R BEGRO ERK T TH
HZEBLHLMNE RS, o T, BEE
EHEITREBISHT 2ERITIEKASTHL B



DO, TNENOFELERFIZIE==2—r U NIZ
[RlBR DB 22 A L F R ZA LD FHE S fL, Hid
THEE L Ly &R HE IS
FEENHL N ERo T2,

3-2) HEFHEHRE DM
iR ICHEELEHEDOEL L&
FBETDONERET DA D =X LOfFEH %
ATz, For O I, FETLHEREC
ITEBIZBWTER BN CREB {RIFME&ER
FREANFEINDLDOICK LT, HEFHER
I ZOBBEFRADFEINZ N L, T
bbb, HEEREHERRCE, RPESCRT
SHATEF & B2 0 | WS Tl B A A b2
BANFESNZ ENRENTWD, (- T,
BERMNSES 2D, HENRFEEIND &,
S N REBN RIS NG AL S D 2 & AURIR &
TV % (Mamiyaetal.,2009), % Z T, ##HED
EPEIREIC X v AR EZ o ENFEEL G2
BOMER < 50ik) SN DD, HDHWIE, THE
SNDBDPPRREZINTWNBEDTITR WG
Bz, EBEFOTEEHNT, 2O E
et L7z, BRI —F e R7v > T
ArchD)Z BB TH NIV AV 2=y I <D
A VT, AR PRS2 AN A
WCARTEMAL ST B A T LTo, 2 OfER.
ERCESE 2 RIEEL ST 5 &, 2%
R SE DO DI BLEL S dv, R AT LA
R G251 SUARGEIE 2 85 S/ 5 2 & AR
I, HELHIWEIRHANRNFEINZZ &N
RIRE Tz, ZORERNDL, BFEOEE
WRElZ, WS OIEHEEE) 20 LC, ZufiitiEn
HEFF (FEER) Shd, HDHVE HESHh
DMPIREIND A B = A LDIFENRLS R
iz,

(4) RfFLEOMRICESWEFie s X
A=V v —FIEOKBIEDBR
PTSD OJFKR & 725 [ WRYWHEFLIE ) il
S DM ORF T L, 2 O/FB)FEE
STz PTSD 1R FIEMESLICE T LT, =
L, ERFEER Kb THWRRE] T
TRERMNAEL 22 LHEESFEIND
ZEHEHLM™ZL TS (Suzuki et al, J.
Neurosci, 2004) ., Z OFIZESx, THWED
1B MHE% OB O A I = X N EfiFHT L
oo TORER, THOWRE) Tk, VAR
M (34y) ThDEWEIIETDUHINEER
FORBITBE IRV SO O, K%
FE<T25E (102), ERIZBOTHAHIISE
BT ORBANFEESIND ZEBRHLMNE R
ST, I, 10 4y OB R % (2R &
U RAANTE o TRIEHAL L2SE1TE,
RO ENHEI NS Z &, 10 M0
EZICEEOBLBTRELZET 5 &
EAENESND Z & (RUftENRES
L) bHALMIENT, YEE, TV
B ThHHY L LHEERMEZELS T2 LS
IRIFMEREIEICR D Z & 2RI LTz,

— 5, R E OMHT NG SRR
RN EAR YRR B O BH L BRT 5 2 &M
HAOMNMZENTZ, 2T, TOHRZISHL

P —

-
—
-

—

i

T, T WA A S R AE IR L2212,
A2 SIS Z L ICBR AT (B
FrHREER ), £, RFLERE O 8 EH
% 5 NMDA BTNV 2 X VI RIRT v 4
ToANTHDLAY U TFUEEICE D EMM
A 2R LS R, sl osEN
FHEINZ, IHIT, AT UrEHICEX
T, 7 VYA XN X0 B 2o
SHTH, FEOEENELNT, 6> T, b
7 7~ ri B AR & VS AT A T A L A A
bbb LT, FTUSTREBRAEZHET S
ZEMARETHY, =J ARV v —REER
KIEIZHEHE T & D AlREMED R STz,

5. BRI CH
(MEsEamSC) (FF 33 1) REZLLTICRE T,

(1) Tanimizu, T., Kenney., J.W., Okano, E., K.
Kadoma., K, Frankland., PW., Kida, S.
Functional connectivity of multiple brain
regions required for the consolidation of
social recognition memory. J. Neurosci., 37,
4103-4116,2017. #EFH
Doi :10.1523/INEUROSCI.3451-16.2017.

(2) Serita. T., Fukushima, H., Kida, S.
Constitutive activation of CREB in mice
enhances temporal association learning and
increases hippocampal CA1 neuronal spine
density and complexity. Scientific Reports,
7:42528,2017. #mif
Doi:10.1038/srep42528.

(3) Inaba, H., Kishimoto, T., Oishi, S., Nagata,
K., Hasegawa, S., Watanabe, T., Kida, S*.
Vitamin B 1-deficient mice show impairment
of hippocampus-dependent memory
formation and loss of hippocampal neurons
and dendritic spines: potential
microendophenotypes of Wernicke-
Korsakoff syndrome. Biosci. Biotechnol.
Biochem., 80:2425-2436,2016. 27t
D0i:10.1080/09168451.2016.1224639

(4) Ishikawa, R., Fukushima, H., Frankland,
P.W., Kida, S*. Hippocampal neurogenesis
enhancers promote forgetting of remote fear
memory after hippocampal reactivation by
retrieval eLife, 5: e17464,2016. &HiA
doi: 10.7554/eLife.17464.

(5) Middleton SJ and McHugh TJ. Silencing
CA3 disrupts temporal coding in the CA1
Ensemble. Nature Neuroscience, 19: 945-
951,2016.Z 7 doi: 10.1038/nn.4311

(6) YuLMY, Polygalov D, Wintzer ME, Chiang
MC, McHugh TJ. CA3 synaptic silencing
attenuates kainic acid induced seizures and
hippocampal network oscillations. eNeuro,
3,2016. #wth
doi: 10.1523 /ENEURO.0003-16.2016.

(7) Inaba,H.,Kai,D., Kida, S*. N-
glycosylation in the hippocampus is required
for the consolidation and reconsolidation of
contextual fear memory. Neurobiology of




®)

€))

(10)

an

12)

(13)

(14)

15)

learning and memory, 135: 57-65,2016. %t
i
doi: 10.1016/j.nlm.2016.06.018.
doi: 10.1080/09168451.2015.1136885.
Inaba, H., Tsukagoshi, A., Kida, S. PARP-1
activity is required for the reconsolidation
and extinction of contextual fear memory
Mol. Brain 8:63,2015 7t
doi: 10.1186/s13041-015-0153-7.
doi: 10.2174/1566524015666150330142548
Kida, S. & Kato, T. Microendophenotypes
of psychiatric disorders -Phenotypes of
psychiatric disorders at the level of
molecular dynamics, synapses, neurons, and
neural circuits-. Current Molecular
Medicine. 15:111-118,2015, &5id 1 |
doi: 10.2174/1566524015666150303002128
doi: 10.2174/1566524015666150303001535
Tsuneoka Y, Tokita K, Yoshihara C, Amano
T, Esposito G, Huang AJ, Yu LM, Odaka Y,
Shinozuka K, McHugh TJ, Kuroda KO.
Distinct preoptic-BST nuclei dissociate
paternal and infanticidal behavior in mice.
EMBO J.34:2652-70,2015. ##t4 doi:
10.15252/embj.201591942.
Sakaguchi M, Kim K, Yu LM, Hashikawa Y,
Sekine Y, Okumura Y, Kawano M, Hayashi
M, Kumar D, Boyden ES, McHugh TJ,
Hayashi Y. Inhibiting the Activity of CA1
Hippocampal Neurons Prevents the Recall of
Contextual Fear Memory in Inducible ArchT
Transgenic Mice. PLoS One, 10: 0130163,
2015. EHEA
doi: 10.1371/journal.pone.0130163
Nonaka, M., Kim, R., Fukushima, H.,
Sasaki, K., Suzuki, K., Okamura, M., Ishii,
Y., Kawashima, T., Kamijo, S., Takemoto-
Kimura, S., Okuno, H., Kida, S., Bito, H.
Region-Specific Activation of CRTC1-
CREB Signaling Mediates Long-Term Fear
Memory. Neuron. 84,92-106. 2014, #x7Hi
HY
doi: 10.1016/j.neuron.2014.08.049.
Fukushima, H., Zhang, Y., Archbol, G.,
Ishikawa, R., Nader, K. Kida, S.
Enhancement of fear memory by retrieval
through reconsolidation. eLife, 3, 02736,
2014 FEHH Y doi: 10.7554/eLife.02736.
Kida, S. & Serita, T. Functional roles of
CREB as a positive regulator in the
formation and enhancement of memory.
Brain Research Bulletin. 105, 17-24.2014,
wtdo v
doi: 10.1016/j.brainresbull.2014.04.011.
Ishikawa, R., Kim, R., Namba, T., Kohsaka,
S., Uchino, S. & Kida, S. Time-dependent
enhancement of hippocampus-dependent
memory after treatment with memantine:
implications for enhanced hippocampal adult
neurogenesis. Hippocampus.24,784-93.

(16)

a7

(2
ey

(@)

3)

“)

&)

(6)

(N

®)

2014 77t H ¥ doi: 10.1002/hipo.22270.
Kato, K., Iwamoto, T. & Kida, S.
Interactions between a.CaMKII and
calmodulin in living cells: conformational
changes arising from CaM -dependent and -
independent relationships, Mol. Brain, 6,37,
2013 A&7 A

DOI: 10.1186/1756-6606-6-37.

Kida, S. A functional role for CREB as a
positive regulator of memory formation and
LTP. Experimental Neurobiology, 21,
136-140,2012. A

doi: 10.5607/en.2012.21.4.136.

PR (?r 143 1) REEX LIRS,
=H . ARERZ oM RLES] ﬁl]@% 7
= A& PTSD, #i 38 [Bl A AW
*%%Eﬁ FE52s « 55 59 [l B AR L

HRFES KaRGREemE FRE -
IH%WD > FEARIRE &R 2016
F9 A 8-10 H  fEMEFEE5 (18 i)
Satoshi Kida, Regulation of fear memory
after retrieval -mechanisms of transition
from fear to safety-, 5 39 [B] H AR Fl 5~
K,2016 47 H 20 H~22 H(20 H) 3
7 4 AIRERSR)N)

Satoshi Kida, Active transition from fear to
safety, International Symposium on
“Microendophenotype on psychiatric
disorders” [Cellular and Circuit
Mechanisms underlying Psychiatric
Disorders] ,2016 4%7 A 19 A, ik
— /L R — 5' R (FRZ))

Satoshi Kida, Identification of fear and
extinction neurons, The 11" International
Conference for Neurons and Brain Diseases,
Vancouver 2016 - , July 14-16,2016
Vancouver (Canada)

=H B, AMmRREO - Ak - fE
AL - HED S %*ﬂﬁ%mqﬁﬂ AMED-
CREST [l Rl | A FE st/ ik Al

BT T — LB RY — 27 v a v
7" THREE Rl AN K DATENVAS & BRIR

S A~D R
H. AMEDCH)
S. KIDA, Active Transition of Memory
Phases from Fear to Safety, Symposium on
Memory and Mind, Tohoku Forum for
Creativity Thematic Program” 2015 4~ 9 H
28-29 A, HALRZF: (LH)

S. KIDA, Erasure of recent and remote
hippocampus-dependent fear memory by
enhancing memory forgetting through
increase in adult hippocampal neurogenesis.
The 7™ meeting of MCCS-Asia Sep 19-20,
2015, Wuzhen (China)

S. KIDA, Erasure of Recent and Remote
Fear Memory by Enhancing Forgetting,
Symposium “Synaptic Plasticity in Healthy
and Disease”, 2015 Annual Meeting of the

LAY 27 4E 11 H 19



€))

(10)

an

12)

(13)

(14)

15)

(16)

a7

(18)

Korean Society for Brain and Neural
Sciences (KSBNS), Sep 11-12,2015,
Daegu (Korea)

S. KIDA, Erasure of recent and remote fear
memory by enhancing adult hippocampal
neurogenesis 10th International Conference
for Neurons and Brain Disease, June 22-24,
2015, Xian (China)

S. KIDA, Erasure of recent and remote fear
memory by enhancing forgetting through
increase in adult hippocampal neurogenesis,
Symposium “New insights into classical
memory issues”, 9th Annual Canadian
Neuroscience Meeting, May 24 -27,2015,
Vancouver (Canada)

B, ZYAECIEHE & PTSD, % 36
B B AR R RS R S22 26 57 [l AR
R fbFER ks GRFE RR) <A
ruxy R7x ) ZATNEEZ DM
PRIEWTIE, K26 429 H 30 A, KR
=2 B, AR EEL & A2
Y DREIRE, AAMRER RS
neuroscience 2014 | ik 26 429 A 11-13
Ao N7 g akiis (fhzs)1)

=l B PISDO~VA 7Ty R7 <
J AA T E LT oM R AR, >
VARV L DEIRBATTED R T Z A L
7 hKEMRREO~ A Z T R T =
A EANE PXICIEFNTZR T e
PEHEIR A2 « 25 43 [a] H AR b B
FRAFFER, K25 410 H 26 B,
o R va vty — (W)
Kida, S., Neural circuits and cellular and
molecular mechanisms underlying

fear learning, 11th World Congress of
Biological Psychiatry (“Perspectives in
neurobiology of PTSD and disaster-related
psychiatric disorders™), 20134F6 H25H,
Kyoto

Kida, S., Dynamic regulation of fear
memory after retrieval: Therapeutic targets
for the treatment of PTSD, WFSBP-Neuro
Joint Symposium (“Neurocircuit for
physiological and pathophysiological
brain”), 2013%-6 23 H, Kyoto

Kida, S., Enhancement of fear memory after
retrieval, The 6th Molecular Cellular
Cognition Society (MCCS)-Asia
Symposium (“Molecular, Cellular and
Circuit Mechanisms underlying Cognition”),
201346 H 19 H , Kyoto

Kida, S., Dynamic regulation of fear
memory after retrieval, Meeting México-
Japan (Memory Traces & Tags), 2013 4 4
H 25-26 H, Centro Académico Cultural
UNAMx (Mexico)

Kida, S., Enhancement of fear memory after
retrieval, ISN-ASN 2013 (Mechanisms of
memory enhancement of erasure), 2013 4 4
H 20-24 H, Cancun (Mexico)

(19) Kida S., Dynamic regulation of fear memory
after retrieval, MCCS-Australia (Asia-
pacific), 2013 4F 2 A 2 H, Melbourne,
Australia

(20) EHE, FFRA= 2 —o AR D E
TREZROFLEREOL A F I A, B
35 Bl A AR A RE T VAR T T A

M 2 o> A% el oD 188 & A PR L TR %
fEF%RE]. 20124F9 A 19 H, &4 5=
(MFE] GF3 1) REREZLITICRT,

(1) Kida, S, Elsevier £, Memory
reconsolidation versus extinction,

Memory reconsolidation] (Cristina
Alberini fitk), 2013 4E 4 AT, 336 ~2—
THD 119-137 X—

(PE £ PEME)

ORI (GF 1 #0)

£ B [PTSD OIRIEID A 7 ) — = 7 ik
RAE  EWR

MERIF « RO ZER T

FEAE : H5RE

&5 1 2014-225209

HEEFEH B SR 26 4211 H 5 H
EWNAOR] . BN

ORI (BF 1 10)

L TEIBRE ST ORI )T A BB L& D A
7)== T ]

RAE  EWR

MERIF « RO ZER T

FEXEH « RFEF

F 5 % 5569894 &
B4R B ER264E7TH4H
EWNA DR EHN

(& D]
R D — D
http://microend.umin.ne.jp

6. AFFEHERR

(DAFFEREE

=M B (KIDA, Satoshi)
WRURERT « ISHAEDR R - B
HIEHEE S 80301547

O E e

McHugh, Thomas (McHugh, Thomas)

[E A ZE BR S IE N B2 FFE T « BB RS
Mo H— e F—LY —H—
9% 5 50553731

Q) EHETEE

4 EWE (KIM, Yoshiharu)

[E A ZE B 58 15 N E ST RS - iR R 22 &
VA= FEMRENFITET R RSP AR AT 2T
e fR

HIEEE S 60225117

/IR Fi A (KOBAYASHI, Kazuto)

B RSLERLRT - B - HiR
WIE#EFE S 90211903



