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[74—F v roEE k]

W E ORI B LICB O L, TVITVR L EFRETT 528 T, /RO
FED 1/2 | R 28 3 D2 8P L2 (B IRETOHA 10 43—5 4y, 5 IRETOHE 35
=15 43) . ST, Fa bFREROF O BRI FREED EHE L . EW EBR~DIG 2 Al REIZ e

-7,

3. 3 /NEMWE RV in vivo 2 ST RHEEBEIREET AT LD B (BrE AW FAFJEET - B v
—7)

(DAFFEIEHEN AR K OVl R

MFEEEH 1. FTH RO A R R 2 - b BE PR BE OAE 42

[HEE 73]

BN F R FI2LD AO OB RAE AR TN 57201245 T Ds-Red2 ZF LT DAY 155#E
d-rR-Tg(beta-actin-loxP-DsRed2-loxP-GFP)4% NBRP medaka JWAFL, &/ /L —7T
bHHRE Gl E B T/ o Tz, A THERE AW THIE Y 7R 7D AO R EZFHM L 7L 2 A
THREE DM b (89 1.25~1.5 %) £7e b ZEMHIONITe otz fENF R0 T T ADY R T
LRV T AR WAERGEZ WD ZE TOIRMIZHED D2 LD TET,

BRI H 2. et T m—7 SR ES - BT AT T VBN O ER

(A IZBT DT MREHAT O]

FRFEETT VOVERIC VL EL 27 ) NRES I E AX T CRENT 3 572% GSDF #&in A2 —4
v hU7= Zine Finger Nuclease(ZFN)Z A %L . RNA {1 A &E 28 X CTAX AINZBAIIEANT5Z
ECY LR T COE BE AR MOKGETT>7-, mRNA % 10 ng/pl ORETEALZ GO
ARz T L RF COZE FLE A% % PAGE (28> TR L7 2 A% 30 %A T4 3% fEkk
(ZEBRPBIESNT, A E TRESETEOBEABEOEEITRBLE 4% Thole, RITTT
AIREHEATHIEIZL > TE VALY %Z GSDF &fs I A TS -
FMEOEIEAT -T2, 5 LN 1kbp @ homology segment % E;argfs/r\ﬁé&ﬁf;séﬁm
F7O RFP cassette L&H(Z GSDF Ein -2 UIWr3 5 ZFN 23 EAL P =

72L2A, T%DERTUGLERIZ RFP cassette 2MfASN-{EAZ
/OZENTEL, ZhED ~HOERRTAZ I THRWVAHRT EEES
knock-out knock-in EAEIERR TEXAHZENHLNEIRSTZ, ZDE :
ZFEN J0b @R CYELT ARSI Z IR 52 3 AT EE7: TALEN
\ZEDT ) MREDHFE S, 22T G4 LILFIT, Vo gD GFP TrRIPMETEAEIE - EA
B AL T F A (STI-TG(pFLT4:GFP) (K1) Fv T, AR S Z 1 L &2 7= 3 SCID
KON XSCID &/ 12035 TALEN Z5%5L . RNA ZBE AL, GOtHARIZEWT2 S
DBIE T2 EBITUINIL QDI E%E microchip EXUKENE CHERLT-, BIEIZIERAEHETD
72 ® GO HARZ R AMETH KL D, GO R TIE SCID—GO f#{A20/2, XSCID-15/2% 5
TEf B L CD, EIMEK SCID K O XSCID #iskA Ullkr9-% TALEN OBAIEAZAT>TUD,
FELGRIE IRV THLRIE B A X729 SCID K O XSCID &1 1 IZHEEE R AH D BAR A
ZRSL CEIUTE DAL, A AR E A M FE BT A2 E TAEKRN TONAFMIEDOIE
DINEY L NELOBIRE S D TR E TE D RMARIL TEHEMFFL TVD,

[HOEAFET DDA MNAE D AK T RAEORINL] B2, M 0I5 R LD BRESEOSRIATS LAY
erk 6:]:7“?*7—1/]) - &y - ]\\'71 - /1/0) 55 EE‘ 0: ct - T%? / HRUxmrk-tdTomatoZHFERIT BT SIS K

“—V%%Eﬁéj_é%%/l/“/x%Aﬁ)%%@ﬁﬁ{i%kb T6(mitfxmrk) Kaga x TG(mitf:xmrk)F1 Kaga
TRESNIIEWRY T Z— 24T Fri i —F ol sE ey
BAR T CTHD, BUEIIAZ B W EMD TR A
LHERE 8 {5 7 mitf  promoter fill4# T C xmrk %% = i 2
BEWHILTAT/ —v LY AR T 0 — v ERIETD _——
AR TR E I TOD(X]2), 22 C mift Hlf# T

xmrk & tdTomato(or mCherry) #3542 DOF
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HB11A(mitf:xm




K% B L T 7 AIR mtif-xmrk-2A-tdTomato(or mCherry)Z{ER L7=, 2z /&N
GFP TR TEHEE B ANBI ALY 7154 (STIH-TG(pFLT4:GFP)IZEE &AL, R
DWIH L PG HRFEH T DAT ) —~ « TYART 00— R AT OB KA T>TD, TTA
RZBEMIEAL T, tdTomato(lor mCherry) D KA FFOEAEZ LI LN TEIZDT, ZOfFEG
EHRL TNV, ETAX BERATET IV ORBILZ HIEL T WBSE A CE B & 2 573k
BT pdx1 7o E—2—Hil{Hl T T GFP 238795 TG(pdx1-GFP)R#t 4 B K5 HAFSE
FIVWATFL, GFP dtaRIEEL THWBI LB L TWD, B ER L CTRAGINZH IR
TELRRBIZ2 o726 pdx1-xmrk 7T AINZBARIEAUED A DT AL LR T 5T E ThD,

FFZ2IE H 3. DNADGy - AH =K LOfFEIA L R~ FE B

YEPEEL TR 1043 nm O 7 7 AN —L —H— LD E /S AT RALX—NHFEZ A2 T, 2
Fe - BBEEE DSLM (7 U2 /0 v Yoo — MUBRISER) OR A 21T\, 2 6 FBRMEE D555 Th
STAREF OS2 AR L/ NEMDEIR L ~ L DB FTRBIC LT, ZAUCL > CTRFSEERE 2 TREE
L CWAD AR D AR S FTRE 2V /N5 R LB I AS T3 R od e o N a3 B
DI I AL T A A BIERLLT 2 96+ DSLM 2 W CRIER 528 T, ~ VA TIEREETH
ST B AX v NI DM AR O B REBIZZ S FTREL /2D L5 2 TWD,

3.4 EYEEH in vive2 X TBMEED R Eb (ALHEERF -RAET L—T)
(DAFFEIFHE N K OV R

U e i as L 7 2o F A M D AEIRIR DT
EREEMEO M ]

B GaAsP K HHaez V=8 & & E NDD Y
WHT Z 72T EEEARISH T 254, @E O
PMT @ 2-3 {EFREDEEAFGHIELNTEHIEMN
O 7e oz, £ T, IN—TTADHZ B3
T AN EAHIET D20 DT 2y F A MBI L .
FLABIOE T in vivo A A= 7 HFEiLT-, T D
R~ RERIC BT OF LT 7
AT L —HP—ZHNTH1.4 mm LA FEIEZRTE 1§

Hi: GaAsP NDD %R L1=< ™ R
& in vivoBBA A—D05

5 CA1 D in vivo BIERDA[RE CTH -T2, ZD R HE: 3 b
I, =3 OE N BEEO I s\ RS- : PR ... -
(= H1), R o

R EWANC I DB LB KD B ¢ ‘ 7 S et
O)I_'lﬂj:] 60%TDE 97%TDE
[ & AR 7L OBIERIZ BT DI B Z#E O
M D7D, FrlERHEL T ,2,2-F A =H )/
— /W(TDE) & H W= m RN H 2 ThoZ b HH
L7z (X H2), 22T, SOICERAR 1R RE

FHEEBDEHMHR. (a) T2, (b)

DORERZAT, 2 JEFBAREE., MR EO L
LEDOHATH, H-line ~7 A EMEAIZIB U
TEIMLTDIENATREL R 0T, SHITH NAL
AERBEDOELZE TR BFREN A L L, #hit
G RE VNS Sl AR PR e VI DR NI e ]
(T2 ZE3 mRes/a o7 (¢ H2) , £ 2T, #f
IR A A L DRI D v ks 72 T REARAT I
M7z, %5100 fE DR SA L BREROTERE (Kb, 7
i) 2. TARESHE N BB OO (& & et AT 72235
WAt D Z LI LT, £ DR R M6
DEFHE, K& OTE _EAHRZZEE D SLJE T _EgfIR 22
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[FRZ A4 ZREAR(EE 400 pm)
b

Basal dendrite

AVESEN

Apical dendrite

ﬂ e

H3: 2,2 -FoA4HITH/—IILBRKIC
FYUBBILES-EER S A4 A TOHIK
ERANA VOERHALERE
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IR IFL T AL BEE O EE I T AR T HE 4% PFA, 1xPBS J0% TOE 185 ___
A EEMEETHIEEWEMILE, 20 |1 2 P "
RiFAAA R 22 (SEIN2013), 55 91 7] A A4
YR TREL B CILMEBHRAY—E | 2%
BL, iR Uz (X H3), F2, B/ MG
B EREA, SHIZIE G4 DIERLLTZ A h 225 D[
EREARIZB W TOEMBIR DA THDLZEDHT
TGN 72572, (X H4)

[ A RIMN CORERMZR L — — R SR O R
A 2e 7 N — 7 Lo LRI FE D F | A RIEH
B4 in vivo BIEIZBWTHHIE N A RS D H: 2,2 -FSAITRI—ILBRKIC
TEMWHIBLUTCE T, FIC, K0EERIZ LRy S UBBIE LIZEE A X hER, (A-0)
2B DT 572000, (1) Uiy —= 32 bE—JL, (D-F) 70%TDE 2HMER.
DANRRGRERA~DA T = av ik, (2) 2 E LT IIAT
WIEE —ZXD3DT a7 7 A/VEISHED 2 SOREEER
FrTee TORER, FHTBRFLL PR O H e — XTIy
STHREETHST2D, v A7 A—ZFAXDLDOTITA
RGEEI T CHEE L CEHAIR AT EEL 72 o7, IBIT,
fEAE 72 A E S AT DOBIR DT O B gt &
FEL . FEXIFR7RUN ZE DA IE D T EAE D H B L7z,

(2 6L 3 e D RIEA A— 7]
RERV—VP—DORWEIRTRERIREFRF L HE G o =3

P2 +R2TIERT K, 2 KL FhiEL Hsivoffij?;f,rx}ﬁ_ﬂ@;fyaf
RFICATREL T D~ VT AT —A A=V T DIZOD B 6Fp SHE. BRERDS T FILET &
BERHE IS NV DOMAEDEER LT, BIEIIIC sxo v ymmic &> TH8 LER
IIFEARA T — LOBR ATLL —F—EMNDIL gL, BROBSEAEEN TR
TRERMNC 2 06+, SVEFIRINBrmEZMEERICA (3xTEER I TS,
THILEHEDT,

(€253 ZENAN L7/ ENYELE D

L7z H2B-GFP ~ 7 R%% VT, B g/ Mg, K
Wr7el @ RIS DR IZ BV TH | BRSO
EFEME LT, B, BIRICB W TE, v~ v TFF R
THELZEG T 3% o 7R A+ 5201210,

s NI O IEZ R 3 otEREL TR XD FIC
FRELT= (X H5), £z, Fiilaty 78 Cazrty
P —=THIHAVF T ) ERBLLINT A 2=y I~ H6: h A LA VT 2RET 3
DADT Ty AV Tl CazHKAFER DOk FSU RS I Zv I THIRDTIL
ENT D, RSN W IR B T AR LT, 72, FhS—invivo 1 A =D 25,

ARNTAY 2=y 7B EILIER 2 T HEIATEH  BEAD T THEABAREICEH
THIET /M R R OMRRIEE A, K B|SATWD, RKYERS 157
AR—= L T T HIEERA LTD £FT /L~ ATOMRE  um.

THEYO " RALARAT 2 5256 L 7= (X H6)

(A= —a Ty =ar D6z -2 (b a2 F8 R B 5 ]
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HNAATARA—=T T HATI AV hD— 2L T, HEOMIAN/ NS E 2R D SR od 07
ANVE B FRTERE NG AL WAL AL, BEFTE RN FITOND, LinL, £ D
(LIRS SEPR D FEIR IR, ST 4 Z— Dt A DI AT ML DO ERD72 E1Z LD /HIR
2T D, I T, xSRI SREO QAL —F —ThHA—/I—ar71=av . (SC)
YA O BRI E S AT DAREE LT, BARBIIZIE, SC ML EBI AR W AT LV F—I

EH7: R—/R—a T4 -a9LiEFRAVV-2EMEEEEESRBEMBEI A TLALIZEK

B mCitrine ZHIMRE RICHKIE L1 COS-T DS A T4 A=, (a) xy &, (0)3

RTEEER
FORRE 1 nm BREMMEEOH - EEZMHL, AL =07 T g A7 AL BRI E AKX
¥ UCENIBMEE~E A LT, ZHUCED, AIRE B oIZiE 4% (400 - 700 nm) 125
W, b R A @il U0 2 s O W R EUS S rT R L e o T, — T St i A
— 7BV, AT NV BERVICEVEN T T T BT v R ~F— =Ty
T LGN DT K I TR AR T DT LI L T EPREREN TV,
A RIF 2 BHEFELTZ U AT AW T I R AR IR E T D2 LN ATRETHY | WULA
IIVDOELZEHEEL I BICEAT IR o TR TR T 223 TS, 2k
0. [Al—RE DA A= T =&y b, JVELDS T OFERESIZH TN liEEeoTe, A
IR, ATAEBRFEMFZE DS B A E LV TR SO o0 1 O A ML R I 31T DBV REAFAT D i=ndif b, A
IV == T DT CITE T HIEDNFESND (X HT), i AR IIE 23[R H AR A4 A
A= TR ER BV TRAY =R L [ RANMA—V T E | B2 B LT,

3. 5 BATTNAZ HOBER KR NEAX % WA — = 7V 27 L0 B3 (BB
HoZv—7)

(BRI B R O S
BRI A 2. RO T =7

BAES . HTHERAET LVEMW DOAE HABEFEAR HABET EETEA | TA—SUHIED
7 BAATTILAEH (= R DA MO BT
H264F OB LAY L—  ernsmmsaz 250, W Wi

DOHFFEH B, AFFERED 32D

ERIMGRHE OO | 28T AET VB OBRSE 1 % BRI, RSO L — 7 S5 )72
HEHFEOL LA T DL THD G2 LOFEBEITIHEIATATEY, 20DHLOPAET L
PR GIHITNETIHEA TV (1) o BARRIZRNEIZ OV T, BUTFIDR T,

H2. ERTOGFPHR
ZH®2B 8K

[EERAET N AZ IO FEF]

Y DOEMEIE In vivo A A= 7 LT N AT T VENY)
LT, BElgR: BAOICE RO R ABS 1L o2 v T A

LS HT & TH ARSIV ED A B IE T DB R -5 A

AX T R BT D, FH I CIIMENRE A IR BT 58 R

S o N > VR - skl ) \

el s SEe, T 3h Ay BT O e
IS N —- JILV— BLEKAY
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TR e hOTEMERI S i n+ (H-Ras(G12V)) Z o7 7o AT 7 R ERIL . Zh A
EHDOZREINC~ATaA T e aTHTETholz, LL, AX 71 ptfla D7 mE—H—fF
U CRIERBAAE B0s Bt 5.6kb Zoa—= 7L, FDO Nl eZ L I Eh o l-a
ANTINEAERIL . ZNEAF I DZIEINC~ AL D=l a LTS, el B 7 e 2
RIEDORBIER TEAe 0T, 22T, FRRICHEN A AV BLT 2R - CTho 12l
YOI RT—H—TEEL, MO EREITT-LZAPENRTO GFP ORB MR TE= (X
2),

BUE, YHIOTED ptfla 7 oE— o -
DR v al T B3 BABETEARBNSAETILEROLHOAVRIS I

sva0 sv40

B —ZEE Lz ARNT I b O — T g mw
AT TND, DI ANT I Nl mxp loxP -

(G B AT HZLTHSILZ TG $ =

L BEOE 3y IR AT aE

—X—DHlELT Cre Vs v —

PERETDH TG ZHLBrab

TN AAA T N AD R OMENL % ¥ pIITOE—%—

HIELTW5(X3),

[ERAS AR RE AS T DB ]

W FLREIZ 35U T SCID KUY XSCID BRI E 2 )b D EER XA LTI, ZIHAEK
HEINT ATy MIREAREET VB E L TREIC— IR S T1D, LinL, AT
1% SCID } ' XSCID B 5 M RIESN TEL T AR O GE R EET MIFIEL TR, 22
T, 7 MRERINNDO—>ThHH N LEE#E Transcription Activator-Like Effector Nuclease
(TALEN) & > TAZ & SCID & U ma. erata iAo h o

XSCID &1 112228 BAFIR LA D €
ﬁarr AT MRS B, ELT, 2077 e Y |

ICHOE R 7= NS AN A A 5 2 LT K \
ERASA MO RN IR Z L2 RE L <L (@)
BT AN TEDLET NAX HEBAFET D, 72 N Eﬁiﬁﬁ?%xgz{jﬁm
B, FFRETNAF I ON—A BRI LT S ﬂ
WOV NEEGTNRE A% in vivo THI{L -
TELINT AV 2=y 7R HWHZET 8 AAAYA
IERBENRE RO BIR AT~ D2 & " HEIZ T
% (XM4),

AZHZEITA SCID K X XSCID &z E5. Go#AIZE1F75HSCID, XSCIDEEFNLELR
Foval@ntEREL, eyl e e TR
3% TALEN %gkstL., 2 AT 7 MEFEIC i

BRI 7=, ZHH200 TALEN © mRNA %#f € %=

BNCEMIEA L GOt RickW\WT, e

OB UM S, EERFICZ B3

ASI TN D Z L2l IR 3R AL BE EW) D B PR BN IS IZ]G B5171-SCID KOZERED 1D
J:D%E j—é Cl:z))(%f\_ (.5) %0) (ﬁ\ Fl ﬁ'f‘t@b‘\ IANLASLLFSKDHGLLSFLRKSLVFOELRDTRVEILVFLEKFLDK}SOKVR‘
/5 DNA 2 S P LRSS, 71— b7 TR
I EOBREIE T OB REARTETCODA~TaEER | 7] S e s
ERERTEIZ/0 | MUARERFOMEELZ L F2 - Y
HREST-, 20 F2 I\ TH 57/ A DNA O
— TV T BT 0TI ANRE KO LR ER A F |
ALTODZ LN R TEIZ(X6)., —

HEH R

~
MNLASLLFSKDHGLLSFLRKSLVFQELRDTRVE ILVFLEKFLDKISQKVR
A GWEKAYATDIRDMCLAVYTKEKFAKCRTAVLELL IKVLOTTKASSVSADF

RISDIFNKFYSELCOKSKLPDSVLGKIYELLGVLSEVHPSEMVYHSDKLF
RPSLAS=

Fiem
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(8 YA T T DR AMMIAEE D AKX I RO L]
20, G2 BEMTEITTHPETH-IZ mift g rritiei=545SCID, XSCOBEFOEE
#ill48 T C xmrk & mCherry Z I8 BL 95 RME  injection_
DIERICBNWTHETHLI L ANTZE 1
mtif-xmrk-2A-mCherry OVERLN#ERTL TV co @T@;ﬁ wr

F1

7otz G4 DTV LT, Zivh: G2 12T
— i BT N—TTHIVER GFP TR
,ﬂ: «C\ % ZD E ,fﬁ % %C—é; ]\ é Eyq )( 5“ 73 /T__ﬁ %ﬁ (TALEN—SCID GOlND.B(Q)EH%FIHTALEN—SCIDG(} No.4(9)ﬂﬂ%F1
(STI-TG(PFLT4:GFPIC AR T AL, H swmmor e gatmi bl Ll
BOENF NI B R B T D R A EE e - - i -
IRESEZFEIE T DRMD B AT > TND,

WFFEIEH 3. DSA DGy F AH =R LRI S EREA~D R

[ AZ B % HNZAIEEAT ) — = 7 2T DO BR%E]

Lt BIFS LT M AT T W AZ 0 NS AR AY T1% OIS AU BINER D 1st A7) —
=V N TCELDRETT D ZECTAIEBRIGS B2 512, BIE, EERICAIZRAV) — =0 7 — 2 fa
HIMEH TEDLONHEEIT > TCND, SHEORE R, BEICKE T, BT I97 v 2z V-4
IV == 7 TR RLEHUT IR LA B O - 1 M AR O i T SR % 1T D IR SR A
Phase I IZHEA TWAZEDR 303077,

3. 6 FRERESHIL IR AT LERIME —BDRAA A=V T ~DI A (Rt
KF BT N—7)
(DAFFEIERE PN A B OVl R
WFZETEH 3. DA DIy AN =X LD & R~ B
SFTHLR R E e IR OB - MR ENAA A= T D
ISR 77 AR=T T AT LSRR Y

[SEREB N IBEER —F —20 GT7 TBRLZTHHERE
e aRb SR D 5 ps FEFIE D/ L AT AER (4.7 ZH) 2
—AZL T, G6 DB LT 7ANR—T U T IOER SN HTHHL —
W= AT L% G3 OHFFERITHRE L, DAAA— T ~DiiE
[ZOWTHRET LT, BRIICIE, 3R G DHEEREE E TN L=
NETIVEND Z T, DA A A= 7 ~O s ARG 5%
G3 LML T, U ZEM ECH mEO Y | 3 G, G3
EEMELTCEXMRAEADET
WERINTRRFIL . DsRed #3851
FHEMRMERE HT1080 iy
HEX—RvURAZ FICBMEL-E
T LT, 800 nm Z#kz HIREF
T, EEED 3D A A=V EH
BT oZentikiz(EK), &5
W BEFOL —H—Ll Bl
BN =T LbEENREN
53 FOERER CRER 72 15 % S
TELHZENDL-T-(FH), LA
FOFERIL, FUOIEIRBARE D IR E T i~ LD > TS HTBEMED B D,

1064 nm HREEHL—H— 950 nm MEQFIIYI7AFL—Y—

3. 7 FREERERHAL W NIEOREFE B GRIERZE L7 —7)
(DHFZE T hE N e OVl
- 15 - H26 #& TS5 E R



WFFETAH 3. DSAD 5y AN =X LD i & R~ B

RN E S B EIR OB - S B EDAA AT T ~O I TR B Y
B R EESH O IR I BEMZ . BAAA—T T O REMEE R 57201

FIEBAFEZATH, T, HIEDOHEREL LT, 7 UL AR Bps, #HuKU/E % 10 MHz, v —2H

70 kw DL —P—{ZOWTIE, f#E G & G3 THRAA A=V U7 ICBITAA At 2R L=

VERET V—T DB, 5% D BIEELL T, B ERBIRER TR IOV T, e UV ARR R IE %

4 ps DLFIZHEL L, E-6R UE %% 10 MHz 725 5 MHz ~SEM0IR AL A1THZE T, B —

730 —% 70 kw 7°5 200 kw A~ RS OLREERO s e (b E X 5,

ZO HEEDOG LA HERE L 7-RE 5 BIfE

ETIT, WEMIES 2 ps DI/ LADERE  lh=10634 i -

NBEIA Tz, CORIFMBERIL 5 3 i\ : :

ps WFHIME G SV ZADHEBRIZ W T, & ; .,f e sz ; »j:‘.,,@,qm
tHijHIJO)HU%i%fI]” wh oI 2 IR g i
MREFZRITIHTHIENRETHD = [ | N = JIL

:k75§2‘97.>)0f:f:&5§:\ TeLAIERRIE 30 -20

4o . Fe delayi’ps]ﬂ:l]20 30 30 20 0., c?elayl[gs]ﬂjzlo 30
AR IVACIART DT RET- RiRBNLOH/ LD AIE MBS R H RN LE
e Zllild D, BARIZIL, éFf?ﬂEJ‘é%xﬁ ML TES N/ L RE
RIZED AR MV EBERET DD TN HEII—H 5 y

Ly DIEANI VDT E 2T~ 7-, g iR

ZHUCED UL ARDIRLUE S 10 MHz 2BV T oL § e 3.20ps2
ARFRINEIL 5 ps 225 2 ps ~EHELARY (EX) J'D/\D/VX@ED““7 ‘2 FANER

T — 2.5 W 25 850 W ~& 2 H7LL B R LT, &biz, 2o 2 A N

VA EE SO R E CHREE LA LA —16 -12 -8 I)thy%]}ne%&ﬂs]e 1216
FEEIME L 3ps (T3 ST=N (T B =230 —1% 150 kW (2 - AR5 % 0y s <
i%ﬁ‘%)i&ﬁzbﬁ")?b:o S AR ERIBESRE O/ ULRE
PLEORERER 2 58, 5%, T —%—EICL TRVIRLUJE W 5% 5 MHz I 9528
T, 200 kW HOE—27 U —R3EHENS FIBL THD, £io, 20O/ VL ANE, 03K UJE T,
ivo‘cl:fﬁl:"—ﬁ/\"‘?—@iik?‘iﬁ%ﬂiﬁﬂkb‘54%%&%%?%7%?“: ZEY ZETLL RITEN TG A A—
DUV INARRIZ 7 Db DO LI S ID, £ LT, ZOMRFHIFE SN T, HEERISHEDIRUE R E 1
MHz [ZF TR TRt — 2 \U—{b&ATOEREZTIT U, ZORER, FofkBeDIEHIRAR O H
HEL T, 300 kW HBOE =7 \U =3B HZ MBI, £io, B — 2730 —Difi| [RE K]
LTI, B BOLIRIRE R BT HIEMIE L F 2 RATTE DS AT MVIE AT A O IR g
WD BRI /A R DRI K THHEL DTy AT RIVIEBONET 7 A 7S O R
FEHICED N SNVAD IRV ES 2B, Fe, BRI EITIERD S SV A 1 O T %
HI2HT, TNHO ATV AROIRU MR NEE KELRD, BRI R e 2Rz 5
LEIATT, LHE(D 1 MHz O3E 1238V TE, 1/3 BLEIZHEL TWDIED -T2,

Fio, IR Z 5 EoLIR AR O /N b - EFEE AL IZ I TR, AR RS 22 RO
AT e 7’577/(/\@1’7LT%5JW‘*5 EMMATHHEE ZDID, _@j’n{ﬁ.ﬂpﬂrﬂa*ﬁ ZHES
W, @ )RR O R DR 7 26 5 5067 7 A/ SO RS B e ST N T 7 B A2 A 61 T
STz, ZL T, A SUZB I D HARIRDOIRE RALD B L 2B E T,
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Kouichirou Iijima, Takuto Oshima Ryoji Kitamura, Ryosuke Kawakami, Tomomi
Nemoto, poster: Improved methods of open-skull surgery for in vivo imaging
using biocompatible materials, International Symposium on Multi-dimensional
fluorescence live imaging of cellular function and molecular activities, Jan. 26-28,

Kyoto International Conference Center. Jan. 26-28, 2015

T Deguchi, “Interaction between lymphatic vasculature and peripheral nerve
during development of medaka”, International Symposium of Neurovascular
Wiring 2015, Kansai Seminer House, Kyoto, Japan, Jan. 28, 2015

Ji-Won Lee, Takeshi Imamura and Tadahiro Iimura, “Super-resolution analysis
of cell cycle phase-dependent phosphorylation of Smads”, The 4th International
Symposium by JSPS Core-to-Core Program“Cooperative International
Framework in TGF-8 Family Signaling” International Congress Center

EPOCHAL TSUKUBA, Jan. 12-13, 2015

Shin Yamamoto, Atsuhiko Hikita, Yutaro Tsubakihara, Natsuki Matsushita,
Sachi Matsushita, Yusuke Oshima, Bunzo Matsuura, Yoichi Hiasa, and Takeshi
Imamura, “Analysis of the role of Smurf 1/2 in osteoblast differentiation”, The 4th

International Symposium by JSPS Core-to-Core

Program“Cooperative

International Framework in TGF-8 Family Signaling” International Congress

Center EPOCHAL TSUKUBA, Jan. 12-13, 2015

Yutaro Tsubakihara, Atsuhiko Hikita, Shin Yamamoto, Natsuki Matsushita,
Sachi Matsushita, Masato Tojo, Tomoki Chiba, Keiji Miyazawa, Kohei Miyazono
and Takeshi Imamura, “Arkadia induces ubiquitylation and degradation of
Smad6”, The 4th International Symposium by JSPS Core-to-Core
Program“Cooperative International Framework in TGF-B8 Family Signaling”
International Congress Center EPOCHAL TSUKUBA, Jan. 12-13, 2015

Ryoji Kitamura, Kazuaki Sawada, Ryosuke Kawakami, Tomomi Nemoto,
“Evaluation of in vivo two-photon microscopy by imaging of fluorescent beads in
mouse brain”, the 15 th RIES-Hokudai international symposium 2014, Hotel
Chateraisé Gateauex Kingdom Sapporo, Sapporo, Dec. 16, 2014

Takuto Oshima, Koichiro lijima, Ryosuke Kawakami, Tomomi Nemoto,”New
method for open-skull surgery for in vivo imaging using biocompatible materials”,

- 30 -

H26 #& T ¥ & _C B

N



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

the 15 th RIES-Hokudai international symposium 2014, Hotel Chateraisé
Gateauex Kingdom Sapporo, Sapporo, Dec. 16, 2014

Kohei Otomo, Terumasa Hibi, Tomomi Nemoto, poster: “Improvement of spatial
and temporal resolution in two-photon excitation Microscopy”, G3 Meeting
Japanese Nano-Macro Materials, Devices and System Research Alliance,
Kyushu Univ., Fukuoka, Nov. 21, 2014

Kohei Otomo, Terumasa Hibi, Tomomi Nemoto, poster, “Excitation spectral
imaging by utilizing supercontinuum laser light source”, G3 Meeting Japanese
Nano-Macro Materials, Devices and System Research Alliance, Kyushu Univ.,
Fukuoka, Nov. 21, 2014

H. Nakayama, K. Otomo, T. Murata, T. Hibi, R. Kawakami, T. Nemoto,
“Multipoint multiphoton microscope”, Focus on Microscopy, 2014, University of
Sydney, Sydney, Australia, Apr. 15, 2014

K. Otomo, T. Hibi, Y. Kozawa, H. Yokoyama, S. Sato, T. Nemoto, “Development of
the stimulated emission depletion microscope using transmission-type liquid
crystal devices”, Focus on Microscopy, 2014, University of Sydney, Sydney,
Australia, Apr. 14, 2014

T Deguchi, “Anatomy of lymphatic vasculature and peripheral nerves of medaka
from the point of view of neurovascular interaction”, IVBM2014 - The 18th
International Vascular Biology Meeting, Miyakomesse, Kyoto, Japan, Apr. 14,
2014

A. Tanabe, M. Yokoyama, K. Matsumoto, M. Kurihara, N. Hashimoto, T. Hibi, S.
Ipponjima and T. Nemoto, “Adaptive optics device for laser scanning microscopy
using liquid crystals”, 9th International Conference on Optics-photonics, Itabashi
Culture Center, Tokyo, Japan, Feb. 13, 2014

Hisayuki Osanai, Yuka Aoyagi, Ryosuke Kawakami, Tomomi Nemoto,
“Visualizing dendritic spine morphologies along single dendrites of hippocampal
pyramidal neuron by a high-resolution confocal fluorescent microscopy with a
novel clearing reagent”, RIES international symposium 2013, Hotel Chéateraisé
Gateauex Kingdom Sapporo, Sapporo, Dec. 11, 2013.

Hirotaka Watanabe, Terumasa Hibi, Tomomi Nemoto, (poster) “3D imaging of
living mouse kidney with two-photon microscopy”, RIES international
symposium 2013, Hotel Chateraisé Gateauex Kingdom Sapporo, Sapporo, Dec. 11,
2013.

Yuka Aoyagi, Ryosuke Kawakami, Hisayuki Osanai, Kouichirou Iijima, Tomomi
Nemoto, Poster: “High resolution fluorescence imaging in deep regions of the
fixed mouse brain by a novel optical clearing reagent”, Annual meeting of Society
of Neuroscience (SFN2013), San Diego convention center, San Diego, CA, USA, 11,
Nov. 2013.

Yusuke Oshima, Atsuhiko. Hikita, Takeshi Imamura, “Probe-less optical imaging
technique for medical applications based on Raman spectroscopy and nonlinear
optics,” TGF-b Family: Signal Network and Live Imaging, Matsuyama, Japan,
Oct 28-29, 2013

Takashi Saitou, “Spatial regulation of ¢-Src kinase mediated by lipid-rafts”, The
3rd International Symposium by JSPS Core-to-Core Program, TGF-B8 Family
Signal Network and Live Imaging, Ehime, Oct 28-29, 2013

Yutaro Tsubakihara, Atsuhiko Hikita, Mari Sasaki, Shim Yamamoto, Natsuki
Matsushita, Sachi Mtsushita, Tomoki Chiba, Msayoshi Tojo, Keiji Miyazawa,
Kohei Miyazono, Takeshi Imamura “ Role of Arkadia in the Osteoblastic
Differentiation ”, The 3rd International Symposium by JSPS Core-to-Core
Program, TGF-8 Family Signal Network and Live Imaging, Ehime, Oct. 28-29,
2013

Shigehiro Koga, Yusuke Oshima, Atsuhiko Hikita, Yuji Watanabe, Takeshi
Imamura,” In vivo cancer imaging by two-photon microscopy ”, The 3rd
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International Symposium by JSPS Core-to-Core Program, TGF-8 Family Signal
Network and Live Imaging, Ehime, Oct. 28-29, 2013

Hiroshi Kiyomatsu, “Evaluation of osteoarthritis based on SHG imaging”, The
3rd International Symposium by JSPS Core-to-Core Program, TGF-8 Family
Signal Network and Live Imaging, Ehime, Oct. 28-29, 2013

Shin Yamamoto, Atsuhiko Hikita, Yutaro Tsubakihara, Natsuki Matsushita,
Sachi Matsushita, Masahiro Narimatsu, Jeffrey L. Wrana, Yusuke Oshima,
Bunzo Matsuura, Yoichi Hiasa, Takeshi Imamura, “ Analysis of the Roles of
Smurf1/2 during Osteoblast Differen ” The 3rd International Symposium by
JSPS Core-to-Core Program, TGF-8 Family Signal Network and Live Imaging,
Ehime, Oct. 28-29, 2013

Terumasa Hibi, Ryosuke Kawakami, Tomomi Nemoto, poster’’Improvement of
Two-Photon Microscopy for Biological Researches”, G3 international meeting,
Academia Sinica, Taipei, Oct. 21, 2013

Yusuke Oshima, Atsuhiko Hikita, and Takeshi Imamura, “Real time monitoring
for differentiation of primary osteoblast culture by using Raman microscopy,”
ASBMR 2013 Annual Meeting, Baltimore Convention Center, Baltimore MD,
USA, Oct 6, 2013

Hiroshi.Kiyomatsu, Yusuke Oshima, Atsuhiko.Hikita, Hiromasa Miura, and
Takeshi Imamura, “Evaluation of osteoarthritis based on second harmonic
generation microscopy,” ASBMR 2013 Annual Meeting, Baltimore Convention
Center, Baltimore MD, USA, Oct 7, 2013

Takashi Saitou, “Molecular and mathematical approaches to spatial regulation of
c¢-Src kinase through raft-anchored adaptor Cbp”, Tumor Biology Seminar,
Biomedical Center, Ludwig Institute for Cancer Research, Uppsala, Sweden,
Aug 29, 2013

Atsuhiko Hikita, Yutaro Tsubakihara, Mari Sasaki, Naoki Honkura, Yusuke
Ohshima, Takeshi Imamura,“Establishment of an intravital imaging system for
analysis of epithelial to mesenchymal transition during metastasis of cancer”
FASEB TGF-8 superfamily: signaling in development and disease, Steamboat
springs, Colorado, USA,July 29, 2013

Yutaro Tsubakihara, Atsuhiko Hikita, Mari Sasaki, Shin Yamamoto, Natsuki
Matsushita, Sachi Matsushita, Msayoshi Yojo, Tomoki Chiba, Keiji Miyazawa,
Kohei Miyazono, Takeshi Imamura, “Elucidation of the Role of Arkadia in the
Differentation of Osteoblasts ” FASEB TGF-8 superfamily: signaling in
development and disease, Steamboat springs, Colorado, USA, July. 29 2013
Hideki Horiuchi, Tadanori Ogata, Tadao Morino, Gotaro Ymaoka, Hiromasa
Miura, Atsuhiko Hikita, Yusuke Oshima, Takeshi Imamura, “Evaluation of
Injured Axons Using Two-Photon Excited Fluorescence Microscopy after Spinal
Cord Contusion Injury in EYFP H-Line Mice,” ORS 2013 Annual Meeting,
January 26-29, 2013 San Antonio TX

Kazuaki Sawada, Ryosuke Kawakami, Tomomi Nemoto“Optimization of laser
illumination in two-photon microscopy for "in vivo" deep imaging in living mouse
brain”, RIES international symposium 2012, Sapporo, Dec. 11, 2012

Kentarou Kobayashi, Kohei Otomo, Yasutaka Matsuo, Tomomi Nemoto, “Annual
Activity Report at Nikon Imaging Center”, RIES international symposium 2012,
Sapporo, Dec. 11, 2012

Kouichirou Iijima, Ryosuke Kawakami, Tomomi Nemoto, “In vivo imaging of
calcium dynamics in cerebellar Purkinje cells using CAG-YC-Nano transgenic
mouse”, RIES international symposium 2012, Sapporo, Dec. 11, 2012

Yuka Aoyagi, Hisayuki Osanai, Ryosuke Kawakami, Tomomi Nemoto,
“Enhancement of penetration depth for microscopic observation in fixed mouse
brain by novel optical clearing reagent”, RIES international symposium 2012,
Sapporo, Dec. 11, 2012

- 38 - H26 #& TS5 E R



34.

35.

36.

317.

38.

39.

40.

41.

42.

43.

44.

45.

Yutaro Tsubakihara, Atsuhiko Hikita, Mari Sasaki, Shin Yamamoto, Natsuki
Matsushita, Sachi Matsushita, Masayosji Tojo, Tomoki Chiba, Keiji Miyazawa,
Kohei Miyazono and Takeshi Imamural, “Analysis of the Roles of Arkadia in the
Differentiation of Osteoblasts”, The 2nd International Symposium by JSPS
Core-to-Core Program®“Cooperative International Framework in TGF-8 Family
Signaling” Showa Pharmaceutical University Oct. 29-30, 2012

Shin Yamamoto, Atsuhiko Hikita, Yutaro Tsubakihara, Natsuki Matsushita,
Sachi Matsushita, Masahiro Narimatsu, Jeffrey L. Wrana, Yusuke Oshima,
Bunzo Matsuura, Morikazu Onji and Takeshi Imamura, “Analysis of the roles of
Smurf1/2 during osteoblast differentiation”, The 2nd International Symposium
by JSPS Core-to-Core Program“Cooperative International Framework in TGF-8
Family Signaling” Showa Pharmaceutical University Oct. 29-30, 2012

Yutaro Tsubakihara, Mari Sasaki, Naoki Honkura, Yusuke Oshima, Atsuhiko
Hikita, Takeshi Imamura, "In vivo imaging and manipulation of EMT by
optogenetic techniques", The 2nd International Symposium by JSPS
Core-to-Core Program“Cooperative International Framework in TGF-8 Family
Signaling” Showa Pharmaceutical University Oct. 29-30, 2012

Atsuhiko Hikita, “Analysis of the roles of Smurfl/2 during osteoblast
differentiation”, TGF-B meeting 2012, Leiden, Netherland, Aug.29-31, 2012

Mari Sasaki, “Analysis of The Roles of Arkadia during Osteoblast Differentiation”,
TGF-B meeting 2012, Leiden, Netherland, Aug.29-31, 2012

Yutaro Tsubakihara, “In vivo Imaging and manipulation of EMT by optogenetic
techniques”, TGF-B8 meeting 2012 Leiden, Netherland, Aug. 29-31, 2012

Yusuke Oshima, Hiroko Kajiura-Kobayashi and Shigenori Nonaka, “Multimodal
light-sheet microscopy for fluorescence live imaging”, SPIE Photonics West 2012,
Moscone Convention Center, Jun. 21-26, 2012

Ryosuke KAWAKAMI, Terumasa HIBI, Tomomi NEMOTO “Development of in
vivo multi-photon microscopy for elucidation of mneural activity with
morphological changes in living mouse brain”, 12th RIES-Hokudai International
Symposium, Chateraise Gateaux Kingdom Sapporo, Nov. 21-22, 2011

erumasa Hibi, Ryosuke Kawakami, Tomomi Nemoto “Improvement of
multi-photon microscopy for deeper-tissue imaging in living mice" 12th
RIES-Hokudai International Symposium, Chateraise Gateaux Kingdom Sapporo,
Nov. 21-22, 2011

T. Ichikawa, P. J. Keller, K. Nakazato, E. H. Stelzer, H. Kobayashi, A. Mochizuki,
S. Nonaka, “Live Imaging of Whole Mouse Embryo during Gastrulation.” The
ASCB 50th Annual Meeting, Philadelphia, PA, USA, Dec. 11-15, 2010

T. Ichikawa, P.J. Keller, E.H.K. Stelzer, S. Nonaka, “Live imaging of the whole
mouse embryo during gastrulation” 43rd Annual Meeting for the Japanese
Society of Developmental Biologists Jointly Sponsored by the Asia-Pacific
Developmental Biology Network, Kyoto, Japan, Jun. 20-23, 2010

T. Ichikawa, P.J. Keller, E.H.K. Stelzer, S. Nonaka, “Live imaging of the whole
mouse embryo” Focus on Microscopy 2010, Shanghai, China, Mar. 28-31, 2010
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