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TR., et al. (2018). eLife 7,€36495, ¥ 30 4F 10 A 16 A, EHIEH)

“14- 11



II. £REFA - £RAROHE
Il-a. #EFIMAE - £EBHE (X13)

FEHE A T TR LB A I TR O LS & LT RO JERE R 7 &4
E OB L, TN OIS - 902 & O LRFE, RO O sk & F H
U7z dLRFIA - RO 2R L, AWFEa I 2 =7 « RO 1Ok %
HfsLTW5,

1) ERARFAHRE

AL FEFIRAFZE S LC, 30 FE 1L [ 2 X h o5 - 157 L % OBHESTE)
BT 1 OB AER L=, 7T b, £ LT T ORMIEE
LEFOMTEE ., Ot GrJehEEERE) | B8RP AT O BB, —F ¥
WU T VT o HAl, 22 e & OB EIN A R RBRICIEH LT, 3 I
R S MEARLTZ, TVE TR LTI RIC T 2%, THEmoFR
¥R 2018 4E 11 H BT, RERF L LTRELL,

2) ETILEY - AKX EFRAHAE

TFVAEY) « HATBRRE LRI A & LT, AR 30 AR 2 HEoRRE & M L
Teo TIRENDERT ) MENTIZ X D3ICEE OBEE | (2R 2 ILFEFIHMFZE TIZ, ~
A RENVDOBRRENE HIEEHESLT D E LI, TORTF ) MEFICHKII LT, =
DY ) ARG LY . R E VORI E IR D85 T OHE(LIZBET 2 SR 5

ELTHREIN, T, THEMEAEREA YT NFAE Y OFHET VAWK
SEAZ AN TR SR AR O B SE ) ISR 2 3R FFIV RIS T, B HIEST /) At
1, BEEE A O TS TR BRI D L L bIiT, KT U AT U T h—
LENT 2 F2 NG U=, 7 DEREERANICOWTIE, | SO Eimce L TRE L,

ZNHDOFERICEH L THR—=Z YA b iNewt 32 H EIF TABAL TV 5,

3) ¥ET/ U XERFIAHAR

DNA ¥ = Y T HPDNINAA A T 3 ~T 4 7 ARLEEH A I 7 A%
HEfE L LA AE BHE L THea 7/ X 7 ALERIANIIE] % TRk 28 I
BAe LT, AEMiERetE o tr=20E M4 2 %k DNA > —7 % — (Illumina,
PacBio, Nanopore) <>E 43 HTEEE N7 QN AT #UE BRARHT = 03 @ H - 5 REURE R
VAT N (EMERENT S AT L) I L, 2 3 FHOAFET 67 A K

-15- 12



HEF AR D E MK

FE | 58 | 5
R EMEAT BT IRBIN T RE ST . ]
B RHRFIAEE PREEBIRL . KBS HI-H0. MASEOHE 2 2 1| GREROEAEBA (R
E-FIRDBEEREB DT I—TIZLEHE
. _ R R RRTLNET LA MO S & ]
ETLER EEMRATRR | GmpmamsicniC, meMoRRELS | 2| 2| 2 | CELEOBFEES (RE
DHEHERLTITIHE R
e -
BRI FRI R MEPOHZID  FNORACHALTE | 4e | 51| o7 | - B manemm
ia /<2 REHEONAL —4roH— B U KRS B R
e FLEFERAL. TS YISEERRIT o 2 — L3R 59 62 67 | AL
HEIRIFHIZ LThowE '
SEFIERE ﬁ%wﬂ%’z—ﬁE’atu&ﬁmw%ﬁza&tlﬁluﬂm 38 28 23 | Rkt
- R YOG H D BELREEHRELS _
RR= HEHD N OHEH AER OBIEEXIE 6 3 2| RE
REZRIEAT ST REIZRIOT S TEERALTITHN SRR B 1 9 o| mL
HEFIFEER %
) s e T AHR RO E REBMEL TR R U
ro—=250—REHE f=h—=2 T a—ZADBHED = DEEZDF 0 0 1| BOXBEERVBLY -BRE. HE
A EQEERE
. n R AR - R R T AR - .
imﬁ{xf'@fﬁ{%ﬁmﬁﬁ WEL. TNSHROBBPS—CONyoTy | 12| 12| 18 | FHEEAOORERA (RE.
HEFIABR TREIZETH-LEBELTITSHE A =
it 175 169 180

-16-

13

X13



i L72, 2D HE Db OERDT-DIZ, D200 4 LI EDOWIEE D35k
ArL. N6 ORFEIT, 20 ROLEIRCE L TEEFEAT, £/2, v 7 ) — Rl
DNA v —/ o —%EHd 578, &iEOEE/LE- LT,

4) HENA T A A=V T HRFMARRE

A A=V U THEM IR0, KOS A= 2 TIFRDO SRR E 9 =— KT
JGZ BTz, ZETREBIFLEFH & L TER L TE A A=V Z R o I [H
WFE% . PRk 28 AEEICHEG A A A=V v 7 HFEFRIAMZE S L CHER LT, 7
i 30 ARFEIE, 23 PR JL[EMFZERREE 2 S0 L. 8 RO ILZETR L, 12 MO BFEERLHGR
Xk LI,

5) KEARY +rOJ 5 7HERFIRAHAR

BRI HERFT R 2 Vo, KA wa 75 7 H[EF) H B 9 % &
ML, BCRFASC3 (9 B 2 W) ARE Lo, PRk 30 FEICBIT 5, AHH
FIABFZEIZ L D RAANY vu 7T 7 O FRFHHEIL96.34% TH - 7=,

[I-b. AEEII 2 =T 1 ~DEH

FE MR CRE SN v 2 — T, HiFeHERoOE L2 B E L24%
L —= OB E SO, BT NVEMORBEEED TWND, £, TV
ITNNRNAF Y)Y =27y NRORFEEE NN 7T v 7707 b Feimn
AFARA=D U ITIRT Ty N7+ —LIBE LT, AW FaI 2 =T 1 ~D3HE
ZiT-> T\ 5D,

1) EYgEeEmt 42— (K14)

A RS RETE TR & IS BT = I, EBREMFEBT ORI A T
T4 ADHEE LT, TRAENT ) AV TH~T 4T AR L —= T a—2R |
% 5 [IBAME L7=, B L7= 22— A%, RNA-seq AP -NGS O 5 de novo fEHT
% T OWEfRE 2 B & EER A 2 [, [BLAST H i B E ~EAIfT OfE 2 ~ A
2 —F 5~ & | BT, EEOBMEOZHICEND L2 E, Mt ati Lz, £z,
HEEMZL T ) AREOMANIE S ORMAZ A E LT, BRY 347 37
AWGEE % LT,

JEERATE TIE, TS DIITEE ~DBEMEIFE O DY R — F 2L Cod, W5t
FAOBRFVEBEEMNT & T RO L E BN E LT, 77 =8I —% (K

-17- 14



HERFARERZHEET =D F7—1aER1E

BiBARICKS Y R— MR A ICKDME 8 % lm - ERBATORBOMRFICLLE
BEREfR AT R DY AR—b ETILVEYERW=HED Y R—F

EYEREET 2 — ETIVEYRE L F—
EYIEREIRR O TE ETIVEMIARIRE
REHRDNAL—H T H—1060525F10081ZDIXS WEELEMISRBREIE L=y N AR B RSR
SRR CRIZTF O/ B DYSHERRT XEI=V, ETIVEMIBITXIEL =V, A5
EYR—h, RrONAS—pop— AUV —ZRAZIRDARHLHY ., ETILEY)

R EHR—k, NBRPAZ DD LR E1E Y, <Y REAB

| =7 LmmwnEE

HRAFRBITADHHBT KERRYMOT 57 ]

o HEEL— TS, TR TS, AHRASDS 5o BEVESEBRECEAREHREMA . SHT
DSLM(TRILEERSA M —NIEMER) . EMDFIEE TR, NBRPF7HHA D814 E
IR-LEGO (4L —H —E I FHIREEMEE) & FEEN

THEMER, BIEEYR—b, R

Sk —RERE HFHLWVETILEYBER DY HR—k

A AT B\ MR A HRETILEYRFEE2—

DSAZETEELII EYIERMBIT AT LIE
AL, EMFROMBIT, T3 N—RDBE,
RATY—IL DR EHEFEATLEE YR —b,

EMIEMBR S ZT L
TARITLA%E

{YELF Y yod

RERRE~DE H i RERFHRELEHKA

#1801 £ FIF A LV AV SR T NBRPO) R A%#4ES .
HEEE S pretifnetpinges
(FRB0ERE) IEZRI= 5B

-18- 15



Bt I —0, BMEETE) 2 8E "M FA A=V T T+ —T b (WS
2 ABRMETE) . Mg T — 2 it N L —=2 7 a— mEBETY 7 N =T TE
Arr—=v7a—2 ZEETNVEYO L —=0 T a—ADA=2—E L TA
A= 7EM (ERmG 1 EER 1) 2B L7, £ EEFH TFEs)
2R LE (56 1 ITIHRET VA 2 — L EERME), £72. 1
SROWFGEE 2 24705 1 AL EORMIE L, BIMEEEN A AW AR F AT v 7B
EBRIL R TR ke Lo, S HIS, R A A A A=V V3BT T v M7
— 2 (ABiS) T XK 26 BAME oy B S BEE 2 3 {3 L7z,

2) FRETILEYRAEEL 2 — (K 15)

PERDET VAW TIINRZITH Z DN NEER MBS 2T 57O E
IRET VAW A EWNSONFIEIEEES Lol U OIBLICBRR L. £ 0BIn FFHa %
g5 L& bla, BIETHEEMINICLERENOBR - ST RE2TH>ZEZHBE L
TW5D, 3 0EEND, INFRFED T a AT HRA » FEEIC L BEHESR
1A RO XEE 1 452 E L, B X —IC8T 57 7 ARERIN X EOIRE) %
ERE ST, REEIX, FIHETVEME L THIRF SN TWAAL XY T 7 A E
VaHLT, BRSOV IR EOEMIZBIT HDEIET/ v 7 70U MEITOBEAN%EZ X
B URR A2 e, £z, 7 VAW - HIRBRRILEF A RISV T, BN
Fala=T 4 bTRKBKE N 27U T\‘—Aﬁﬂﬁ7ﬂ‘/i7 NEEmBL, A
NXUT NTFAEY OO FEW TR R 2 B H Lo, & DR, AR O FLAM -

HRFIHFFIZ AT M AEV | %#é%v~*/7z~X&meum
NIBB International Practical Course DB 2 38 L. [EWNAOWFZEHIZX L TH /) A
MREEBIT D EAMTHE 21T > 7,

3) AFANAF) V=X (X 16)
%%E%%ﬁ%%M%4%fVafwﬂ4ﬁuY~xfuyiﬁ%mmwy%ﬁ
T OFEEREE & LCTIRE 21T > T\ %, NBRP A & 4 CTik, iK% « FINBEE D
HIF L TV D 28R RK - BIn FEARMICEA L TRISWE=Z Y 7 &2 FE i L,
BOWRINIZAZINAF ) Y — 2% L0 ZEMICRIET 2 EH 28 L, £
T BRI TIEIC L D5 2 HEdE 9% 72 %, High resolution melting (HRM) {£(Z
éTEUM}?47?9~%%wk%£%%&U~:V7VX%A%%@#6&&
HiZ, cmwmww%’iéE/Aﬁﬁ%%f~%#ékw eRNA i7" A K
DREENBII~D~ A 7V a N TELIETT Y b7 3 — 0 &1

-19- 16



HBRETILEYRREES—

SH=RAchRAGTE :
SRRERRKOU L HEBASHMTTBWHIC, XKFEFMREL
OEBICEL ST, WEXTRBRENTONRS - FTEFEMTH>

H25EE
FRETIEMEREY— [RE]
H274F

Y TRHFRERPD - FRREIC L BNV I T YT

eEMEETIUEL. BTSRRI 5.

—

H30EE
HEEI(EIC K DFHAHI DML

-
\

—SUBE®D
H30

( w
| EMDBEETRRITS ) LRI A TS5 1 DI H30 FRETIEN
= e ANVU7 MFA1EUDHAR

SH/TAE - WHEE b o1t i 1 T B

LEXFERREN SO - EETRBWR (RNA-seq) 7 LR AT O HEIL

BEICED < HRFIAHME S iy gl z I;ﬁl 2011‘8 ) v

2z Ha0ERE ev. Biol.,
AE - Wi B> 47U — KDNA . S, 241
B DML S —EA fﬁi’ﬁ; AP
r=———= t1—-- (DNA Res., in revision)
B RATBRA (KL g P! .
i N VRSP | RIUEERA | 5 ) NRERRDI BN 1 >0 -
1::“__% HREERFT - 6}}3’;2: By /F—S5tiE ﬁ ﬁﬁﬁlﬂﬁ (Fﬁl*.l * Fﬁgi")

g/ ok THE A A U Bl TIUNYARTIL, AEH)
ﬁé%ﬁ%’é - BEFEAF SIZYIN-T1 THRE

- EW T LIS MR E i) .

iﬂﬁ%ii@ﬂzwzr e Wi “’él%l AmE|SDE (B - EiIF)

- IEHE - BN b WRED S - SSTH/THIBE =

5 BARKEFHEE | o kn s REFORT

‘ 11
[> ®
H30.4. LICHHEARIB A TR ! BRER - L, I
(GORTALY kA Y B BETFREDERE
BE - EEAOEM
\. v

X15

AT INAA))—RAH =

AENINAF))—ADARRGINE - REFEE DR EITRMER

E ARSI
A% HSES
EREMERRFR
CRARMER T/ RAL R/ T E R G EETFEARGE
BFE/TILUNGREE/S/ Ly O—2 /cDNAY O— /i L BER)
I HSE
HBKE (BLRMAREC0EEET)
FEE K (B4 Rif/AHE)
HIE K (BAC/DNAYA— /w7y F)

L2 RRT (R BETFEARH VI T7vT)
Rt F5t BhE -RE- R
a—4 EEEER
IR/ 2 E A

R FRHA-RFEHE  hitp:/www.shigen.nig.ac jp/medaka/

-20-

By —X

AL hZM:
RNARB/ ERXR/ BARAEERR/ BERT/ B TFEARMN/ A
F&/TILLINGR

ai/:étl—f/ (BAC/fosmid) /cDNAYA— (52 K cDNA/EST)
ZDfth:
IEBER/BER-VUROOL/TOba—IVE/S ) LIRET
FybTr— LIz
e
FR224EFE 228%#f 1959A—> 300K
FRi23ERE 220%#k 324490—y 1704
ER245EE 288%#i 343/0—> 210&
FR254ERE 394%H 1864-0—y 16074
Trk2645EE 274%Hk 311ya—> 2004
ERR27EE 254%H 179980—y> 2504
k284 E 421 %% 151/0—> 3034
FR2o%ERE 572%#t 14850—y 240K
ERRS0EE 497 RHk 530—> 2104

B F RS/ LR TR SRR S S
V=R HHOBEILIARLERAOER pae

17



FL., FHB TR L TV D, EERAYFIIIEET Tl PRk 30 4R 1T 44 Rt A
BHTAT ) —=RAEWNET H LI, 497 ZDTA T Y Y —RA 53 7a—2rD
cDNA/BAC/Fosmid, 210 A DORF{LlEE 2 2t L72, F 7 The 13th International
Conference of Zebrafish Development and Genetics 2 V&5 41 [a] H ARy 7AW F2ITEH
VT 7 — A % 1T - 72, The 10th NIBB International Practical Course “Genome Editing
and Imaging of Fish and Amphibians” % 36 U7, £7-, 3O/ N A—Y 7
U Z N OEHIER Akt L T 5,

4) PHAFNA4F)V—X (¥ 17)

FEREAE RN 4 T v a AR S A Y Y —RT e =7 N(NBRP): 7
A OLHER & LT, FREBEOITUN KT L L TIFEh LT\ b, FH3 M (F
% 24~28 FFE) FTHTr =7 k INBRP 7 W 44| THEX-. 17 Ji D4 DNA
7 m— L 300 DIEIRERFH R &2 ENIMREET 20 2 25 4 BT H ke L
THEFFL TV D, TFR 3141 HRETIZ, 14 DR E DNA 7 o— 24t L,
B2 10 RAEEFFERA T 20— X —BHD 7 DO DNA 7 o — U #INE LT,
T LERANOT =2 RXR—=2 W R L, FEIETOREE L~ DNA ~— T —DIF
WMEBNT L2 TETHD, FRRETOIRER - HRIEB BT 7,

5) REEENAMAN\vHYT7yTTOTzH + (IBBP) (X 18)
BREIZLDEWEROBRERRISCZ LB E L PNy 2T v 7
B RRR & U TR EM S SEET o IBBP o & — & 7 K5 (b R, s|IEK
FoOROLRT, AWERT, R, KIROKT, JUNKT) OF T 714 Mibik
REND, KEFEEENRA ANy 7T v 77 a7 b (IBBP) 23Nk 24 5 L 0 B
STz, R 30 R 35 RO Ny 7 7y TIRERFE A E L, 33 A
NEDPGE LTe (2 RITFEAL 31 4F 1 HRBUERHET) EERHEE 17 F2= b A
= AR 30 AR KR A T O EIL 384 X7 L— MT K DR T 5,468 £2(2,099,712
P TI), 96 R T L— MIEHAHRETI2H (1075297 N), Fa—TIckD
R T 15,960 & (15960 o 7L) . A b —IZ X HRE T 4,503 & (4,503 %7
V), FFELTTNT T ATHY . Gat 2,131,644 2 TNy 7T v TIRE
LTW%, IBHIT, ZHRAEMBLEEREZ NNy 77 v 7TRETHZ L E#HME L
A WBARE IR ORAF AN BE F L [ RFRAFZE Tl Fak 30 42 EE 1S 18 {h o L [FIF]
e BN LT, Fo, DET 2BIRIRRATIIE ~H 7 AL A T =X L0 5FHill
PRAF % B9 5~ %7 —=~ & LT Cryopreservation Conference 2018 % [i]liy =

-21- 18



THHA - INAF1))—RB &

ETIVEYAEELE— FHAAN
AA)Y—R1=YrTlIE, FPatiL

BEEHTHELOTLS)Y—R

NAA)Y)—=RTOD oM THHL
(FRRHEES: M KRZ) D BRI EL
T 7HHADEE))—ADILE R
7 REEITOTLS,

® ESTY/BR—> 61,1280 O0—> (93,693 EST)
@ BACYB—Y

115,200 A —>

Q@ TYAFELEBREDRM FEEERM 221%H

B @ WEGBRRHE 114RH
REBOPHER TH22EE 24H(3050—) (1 Fb)

TR23EE 14(390—) 244 (9% )
TER24EE 3t(1690—) 14 (1 %4)
TER25FEE ot(107/m—y)  BHE(12%#)
ER264&EE 444(3440—)) 21 (19%#5)
ER274E 2#(300—) 144 (16 %#H)
TR284EE 44£(3190—) 214 (16 %#k)
TER2o&EE 4 (3290—) 21107 %H)
ERIOEE(~1AKR)  1#HBEYA—) L ICEN )

VAKi=L A

(FR30EERETIC, 33570 —2 M 10RMEIRBERAA)

ERHLYFRSNERABENTOE—S—DORY5—Y0—2,
YAARFRAFBERBEMTHLRERBENICEBRT 20, THAT LS
DHRENSDIYITIRM RAEND,

| 17

REFEENAF /NI T7vT T (IBBP)

REZFITBTDEMBEEERD/ NI T VTR DIEE

B#-fanLy

EEOAZFLEHEL TEMBEEEROINE - REFZITL., K
ERICEITHARTRIEEZATREL T HRFHIZHEET DLLEDIC,
BEOREEEICKYVERFFOEANARICL-TRIHEh
EYEGEROMMEEZR LS, KEMEEICEDHRF
A-HEHROEBEERT D,

EBEMEARRICET/N\vIT7Y T RERZELTIBBPEY
A—%BEBEL EYEEERON\VITYS B EL RIS S
B, RAZRICKDIREBEVATLEIZEY ., BEOMAHI -
NTHIEBITRIEETEYERERIMHIFIRE, EE7I5R
IZHHAONATHEHEETHY. 2EREOIFEERAEREHERS.

REY TSR
-ALEERE
“RAEKREF
RERAF
BEEXRE
CREKE
NP

S AUNKRE

IBBPt 42— M (LU F#X) TR 24 (SERRLA,

KEEENAAN\wH 7y T IO ok
EMECE R R ARFEMARXER AME

ERRIFRARERIZLY
fRRIZZiELTLK

$ NEHCHE— DA AT
FRIEREFICI A EE

FELETREL/ \WI7 Yy I ERHIDERHIE
FRARRTFENORELTIRTHS
A
ZLDOFIREISFEEICEDN\VITIYTREDEENHS.

B, BUCFIASh TLSEMMBIRERTY
WEEEERTFRITSRERGLOLHS

w

HRRERERMTORFEDI 2T
B— % LB MR O RERFLEVIRBEIC LS RFOEE
Y- A BEE RRERFRITORKEIICIEFEOM L

= 230 =

Jni'c L2701¢(D¥E%EEF' FHEZIEL . 2684 1FIR, FR30E
EXREATOREEIL384NTL—K5,468%, 96 FL—F112# .
9":.—7“15,9602'& AbBO—4503K ., FEFesa T, At
2,110,464V T ILEINVITITIRELTLVS,

FRRSFEMN O EFIARERIE, TR25FEM .
FHR26EE10M, TR27TEEIN . FH28EE 1214, TR29FE
124, ERB0FEE18HERNE,

FR%26,27,28,29, 30 EICHBIER CERE) REFICEETIMES

Cryopreservation Conference Z &, 18

-22-

19



Y77 L AR —IZTRME LT, £, A LYRBE R RN S
A=A 5 [RIBE R L7,

6) FIHNAFTAA—DUTRETSY b+ —L (XERZEREMREMRSE
X% - FEMBEME - FIARIBEBRAR) (24 19-20)

TN A A A A=V T XTT 7 v 7 4+ — 2 (ABIS: Advanced Bioimaging
Support) 1%, EMEBFFEOMIESIINCBIT DA A= 0 THEMROA A=V 0 THE#R D
ZERAL - mEACITRHS U, B 2 BUS L2 [ENEFEE O3k %2 B & L TRk 28
R LV BAG ST PRI e SR BT F 2 T 5, BB e T R OVE R
TR 2 TR & LT BN 20 ORF: - AFEREBE O I Lo THEE ST
W5, FEREAEWEIETERT T, CFEIN BB AT SRS & LT 4D BEMSERBISE
TR E) (PR RARAZ) . IR-LEGO SRS IR E) (X3 - AR | ot
T— MR SR TEE) (FH Y B OsEhd) | SR BT SR TR B & L CAE R
ROBR - AT 7 v 2 Y X LOBR%E & B SRR E) (FH 23 REFEN, JIEeEE) . &
OEGfENT b L —=27 (4% . EE A, /hUZE) 24105,

VRK 30 AFREIT 287 FEORREAZ SR L. 2O 3FEMOSHROMEK & LT 108 HOD
IR REEINTND, Fio, A A=V 0 T HM O K J OS2 24 38 o HAlT &
e B B & LTl W FBAMEESCHG IR 2 S e A FE b L—=2 7% 10 [HIBAf#
L7, FRio3RiE @Gl (MY - (AR E=, EWE A, sHER, &
BE D) ICEPNTFB R EE 238 L, R 30 FEORIEIIOIEE) & LT,
T TA UVREVAT LAOUE, V7Y A NOFH (hitp://www.nibb.ac.jp/abis/) |
NERNDORA L =L (] 1,000 £F) . Fa~OfFREEE (K80 1) <° ABIS ¥
LN T D=7y NOBEFELITR T, S HIT, FEFEOFESOMES
BT L7 —AHBERV R LN =T v ay TOMME, A A= T ar
7 A OB, NIBB & OIARIC L DEERS R YT L2 L7z, 201941 H 10
FIZIEFREEHMEO e 7 Y 73 T TA (7T v F 7+ —2O IS LT,
& B0 OERPBDOONLT-D, FEFTHO LB LR 5) ] LS
iz,

Flz, BRMGEEZ X SRE Lo A A A A=V TEREER DR v T — 7 {1k o
Euro-Bioimaging (EuBI) 23 EBH 3%, Global Bioimaging (GBI) 7’1 ¥ = 7 MZIEZRIZ
ZMNT5ZEE720 2018 9 A 15 HIZA—A T U 7 T{THiL7c Exchange of
Experience I (EoE : F2ff « MBRICE D < B RO T2 D D FEBE =) 1[2HBV Tl
FIZAT > 72, GBI & DEESHEEDRAIDOE Y #A & LT, MWilEHFH I K F R KT

-23- 20



AR AR S (B2 58

EIREL) [FHMAREEER ]

FIMNAF A A= T XE TS5 TH—L (ABIS)

EEOHRE (HAEMSEE) EHREL .

SEIRBVE AT A A—D T DIIE (TR
CEFRRE-BRWERR(FL—=270—2X)

BT R IEDSER M (R LR

HFSINLENE
OEERECEZRBETOEDE L
Q@FEEBOHEMR T - HHR
QHRIAEDHEHE
@FERITDRREBBEDER
O#F-LHEEBEDEYVEL =

e % R

BRERE. KIRKZE. MUK, A48
R RERAZE. N TERE.

%EE}{)‘// \—

H%*z**ﬁ%?‘ %#ﬁé’ri
Frohrsic

ES AR ATl
LFHEAN. IEEE
fL—=2%
EHBEADUESR
RIEYE

IWARIESE, EHFEA.

=HER EFE=

FUMKEF, REKF ,E.EZUQ—T— AR
RRZ, JERERF, FURKFE, B

K2, BHKRE, %Eﬁki‘ FER
IKRF, BHKRE, LEBERE, ik

SRR T
FOHRE
DEHIEE
&A%

ETFERMEGEEN

HimEE D
IAEEE
HEHY

S SIS E R BT

SRREREE
HERZD

 EemES )

=2 A

il Hﬂi%bf:@@
TR0 EELIEEME g;,zu*m
:‘::z“iagzzgm%i 128& N\ J
BTSN IE 82 p —

RS BB B o fo—=4 )
EHE AT T 1E 204 chiZiEs g

o 2674 N B OER

M= RER ot P S y,

AU, S EMEPREEEL. REmRESR. RiiZL OXRZ-HRBEISEBRSNDIRINT—S

Fa—NILNAF A A— 4 (GBI EDE RS EE

BRINA A =2 TRy hD—J(EuB)A BRI DGBICERICBMT D E(CIRD. ABISD
AR T o D EREEYFIATTFR S KO AR A EBRE (CB 3 s 21T o 12,

HIfS=N2S3E
- BRSCIm Bt D BRI

- HFRIRE DR DEUS

- Fr U7 R EnttFRIHLED
Bz EiR TR TR

EUBINHEHET BA A= Ry —H DERERE

SFENKICT, IWAREEEBEMERRAREF AR LT
EHRRMEDERICLIMEXEEHFS L LHEAZKIRE
GBI{XFE MDJan EllenbergiE+ (2018598 . ¥ F=—)

“24- 21

ABiS-GBI-OIST-ResonanceBio Joint Symposium

“Frontiers in Bioimaging” (20184108 31H. OIST)

GBI-ABIS International Training Course
(2018%11818~11H4H. 0IsT) 20



IZEB T, TABiS-GBI-OIST-ResonanceBio Joint Symposium “Frontiers in Bioimaging” |
& TGBI-ABIS International Training Course| % BifE L7=, 7238, 2020 H=DOFKIZBEfE
SN EoEV X, AARNAA MEE LTl THETEDY . £ OERIZIE ABIS &
DY AT AORfEERRG LTV 5D,

>

-25-

TR0 EEQOELH{RAARMRETRICRT (FRIOEETLRYY—R &
IR, 7 NIk, LAY U — 20N H . JEEFZESERERT . A
HAFIEE,

Al ONEICEgiEE 2R A L, ZORERZ LV MRS BE L T\ D 2 L ERE
#{ (Okimura, C., (2018). Sci Rep 8, 10615, k3047 A 17 B, 1HHO K%, %
HAJF)

a7 U oS bERET HiEls T D% R (Yaguchi, H., etal. (2018). Proc. Roy.

Soc. B Biol. Sci. 285,20180707, *F-p% 3047 A 26 H. & LR, EIGHF)

t FEF R —DDOEWZER  (Xu, C., et al. (2018). Genome Res. 28,
1097-1110, V5% 30 458 H 2 H, FUERRZAh, BEIEHF)

FEW) DEEA 2 KT DL %25 A (Kawade, K., et al. (2018). Development 145,

dev168369, k30 49 H 13 H, HALEHFZEATL. I HIAF)

A U OFERES) OFKTE 2 fENTHAT OMESL (Suzuki, M., et al. (2018). Dev Biol.

443,127-136, V%3049 H 14 A, JREKZFAM, AN

T DAR DA I AT R D22 0BT LW O F R (Suzaki, T., et al. (2019).

PLoS Genet. 15,e1007865, “F-i% 31 451 H 4 H, B Ref, JI O

Jibd 8 225 SRR AB) < LA 22 2 L ~L Cf#RA (Shimazaki, T., et al. (2019). J.

Neurosci. doi: 10.1523/INEUROSCI.1964-18.2018, “Fi% 3141 H 18 H, 4 &=

K. RS

ZIRANLRHZ — O B EIEEECIEE O 2R - Rk R O [RIRETTHE 2 58 AL
(Chayama, Y., et al. (2019). Front. Physiol. doi: 10.3389/fphys.2018.01973, “Fjk 31

1A 28 H, dbifgE R, BEEW)

22



-26-

23



1. EREEELREEDORER
[11-a. EfF&EE (X21)

FEWEAF TN T, TR AT 2 7 7 LA (NIBB2 V7 7 LU R) |
72 EOBMEE A LT, AW O RSO T R IR A IV A B 1 &Rl D &
Lz, WA E BRENOMEE ZESEE Al 2 =7 1 DIERE B L TV 5,
Eo. TERING FAEWFZEET (EMBL) | 72 8L DT RY T AR AR - Hif
RO, L, Hx OBFE=E) B AN EEILFRE 28 & U Ok 725
WHE~OFBORENY T2 KR AT v FRIEREILFENIEEE ) 2HEE L T
WD,

1) NIBBarZ77L2ADEME (1X22)

VR 3142 H 17 A~18 BOAR T2 7 7 LYy ARy 4 —IZB 0T, &
66 [A] NIBB =27 7 L > A “Cutting Edge Techniques of Bioimaging” % 3707 fE Jg i/
7e CEIRIFTE AR AT ) (el NA A A= T4 7T v b7 4+ — A (ABIS)|
? ABIS EFES AR YT L L O THME L7z, AmE OB BV TH/HELE 72
STEA A=V ZTHINZ, IEFREOHMKENSHIZEE > TR, EfEAEY
SERRGEATIR, EBLSRRFZERT & & BT ABIS AHfEE L, FAEOAEMERICE T D0
WA A= T DI REITo CE I, Koy 77 Lo ATIL, [RGB 225000 )
RNTATRNANAA—=D U THAN) ZIEH LT e R a2 ED 28505 12 L 5
AEEMTOIL, MBS OoA A — T U TR OB biThbiiz, £/, A A=Y
VGRS D REMEBICL DR AL —RELH Y | BEAICERTDENAD
Nz, TNOHDORERKZBL, HHDONAA FA A= 0 THFRICOWTIFER R #Eim )
RbENT=, EHIT, RAX—%Hi= ABIS OF A LTI, ABIS OiFE) %
SNEEBIZIEL B LTz,

2) NIBBER TS T4 hILa—XDFE

PRk 30 459 4 20 H~29 HOHFET, FICHETFMHEESCKREREEGLETD
EE 77 7T 4 hva—2&x, FaF A, F )Y —27 a7 b (NBRP) A
271, NBRP X & AV AFx)v FAN IBBP & & — KOG/ A A A A—
YIXBET Ty h 7 —25 (ABIS) & OIMETRME L7, Aa—XXENNNLE
MAEEEEL, BBEOMEE, 3HDOAARANE 6 LHOSEAN (HEFEIZEE, 2o v
T, AN, wiEE, FE, B8) AL, ZOPIZIEERNORFITE T O
HFMNENFEE 2D EENT VD, AXT Ry FAYATZARA XY T K

-27- 24



BRI FEYFZERT (EMBL)

NIBBa>J77L 2 A
HAFHAIEELIR65EIRAHE
SIRAROT—IZRET S

PR G BHEL-ERSE

The 66th NIBB Conference
Techniques of Bioimaging”

201942 A 17H ~ 18 B ZRfE

“Cutting Edge

BRI AR AR

(BRERRZ) (BEFREFLFEDHEE FHR) (ETEEMEEDSLMDEA LR E)
2005FE Mo BARERIY 2009FE M LRETKERESE ezDSLMZBAFEL . 2009 A5
T10E B EMBLA iR & HEF ARBFLL TR

201 9ERITIREERE
TR KE

ERZ R (A RERERE) ERHRIERZE B3R
2019610 ICERY VRIS S REEVEPBHTD22DEF 2017 EQOERNMAITITETAS

LOBREEEL. EICH
REMNFHLTHRERE

MREREICLDERARRR
EHEL. RRM2BERE

YR bL—=Fa—RICHEEH
28 &R

EETS9T74HhILa—R

2007 KYNNEL A EBRRZR 14

M4 iEERZE 157 —< 10 EIBf{E
I—RERADERELIRELRMH

T O ERREMHERT (TLL

TR (B RIERRRE)

BT 59T 1hILa—RBaE

(MPIPZE &R

BEROKRENSMELAEL. 20104, 2011
. 20124F 20145F LAR D AR H LB

20114F, 20124, 20144F , 20164F L4 1T 1=
Y, EFNDMBRAEOATHERVEERTS
IT4hILaA—RE SRR

RELT VTR ER K EHZR

ERARAEOEERICESERENEHRAOROERESEORELT

TRELT v T B EREHEZ 20145 E A RIS

AAARICEYRREh . FEFOXEOLE 2FRMOERARHREFHNE

BRI 2. EPHETARARNEDO LN ERILRERIIA TS,

- EFEEICR T EE

FAYNAT LAV REEORMTIEY O RF S
BT ERESE R,

& & -Academia Sinicab DE TAM KR FHER—X
ELE-EREEEREH.

2018F IR IRV NAT IR KE, BE-

Academia SinicaZF H 535 EM

ZREEL TR

EYMFERSEIVI7LUR

R RE EREL T,
20045 Moo BRE

BRSO+ ADHTE
A —EREMBIER 5 TR

ANEEITSHER (KE., 88, KB QH) . F—RSU7)

20184F9 A [ZAcademia Sinicah 564 M
HRELNEKFRL, HRERREEE

EE, ERREOEEICE VN TRAL G >TEA A= T il
DKEFREITHEFOTCLNS, AV T7LURATIE, TR BEE
BRI 1OISAT IV A= Hil 1% E AL THRIRNLTE
EDHDIAEEICLDEENTHON., EHBEBRB O A=Y
MR DBNLIThNT =, . A A—CU T HEICET 32— M35
FBIZEDRRE—RRLHY . BAIZEBRTIENRLN, Th
SNRBEBEL RFDNAFTA A= T REICDNTERLGS
AR bhEINT=, BIZ, RRE—Z ALV -ABISOEEHBALITHN.

ABISDEEIZSMELBIZEERML=.

-28-

ER LY
A




TAEY ZMEHTZ, CRISPR/Cas9 {EIC L DBInT/ v /T U b ) v oA 8l
R, 74 bo— MBAMEE - L — VP —HERBEMEEHW A A=V
KOV IR-LEGO (& D BInFIEEFEFDORE 21T o1z, RIZERNINHD 10 44D
A IS L DR I —bREKFME L, B2 - Academia Sinica, R >«
A TNV K5, A —A h U 7T « Research Institute of Molecular Pathology (Z )& 3~
HRENEI T —%21Tolc, Ra—R&xZ o0t e LT, kxR LU TOEE
HY72 A3 « LFEFE T Z L BB S L D,

3) B FEMERER (EMBL) & DEHEIEE
2019 4EFKIZ B T & @ EMBL International PhD Symposium -~ faAff KA R Bl A
[FIF B B OURE Z 5HE L T Y, EMBL O FH LA ED TV D,

4) TYIRMURZELEDOEETE

TV AR L OEBILFEBIEIL, AL OIS BB T, Rk 27 4F
FE D TH IR o g 0 E BR L A7 IR 3 ) 4 U OB RETE R S0
FIRED TN D, EHREM A TEREAE D DB 221 TR 28 45 9 AN D 1 4R
7Y RN RS FAEMFIEICIRE SV AT, IWERICE O R AEAE
WA B D AFZE R SRR SO R 1 R R L, 72, A28 4R 10 A S kiE LT
HEEHEE 1 3R EHE 7 U A M RFICHTEL TR Y, MFEAERSCD 1
WZBEINTWD, PRk 30 12 Al —FpsE L, v 743 7 2287 5 LA
IO FTNANT DR S = 21T - 7o, 7 LAk 30 4 6 A 121 #5548 D Rebecca
Burdine #ZIRZHIE L. FTNEIT AR I F—%2BfET 5 & & iz, ArNOuf
FHE L ORI b EbEEITo T,

AP E 7Y VA R R E OEMEYES B TCOEBEIC OV TIX, B
SRFL I TE RS E B A TE v ¥ — 2 R X TR0 fLA & L CilED D 2 & 03 Rt
INTWD, TOBEEOH Y Fxikm T D721, FAk 30 4 11 AIZFTNEE 3 4
WY AR RSEE, AL 3L AE 1 I 7Y & b RE%H 5 Michael Levine
B HAMZ, T ENEI LT,

5) R LTy TRERKARAREE

18 2 DBFFEE D DA E N EBRILFEITE 2 BT & LT3R L REREY 22 2T 1 2~
DFEO RN &5 TR P LT v THRIEEFILFENZEEZE] 2R 26 FEND
HEHE L TN %, SRk 30 AR TUd. PRk 29 SR ITERIR L 72 fikioeaid 2 1 G A=

-29- 26



T RAEEY T ORI EE) e ONERL 30 4 FE OB B IRGRE 3 1 (AT,
PRRERL T (LSRRI OB E) O, AFt SR HEE L, 2 b EE
SLFERFFE TR 30 RIS, O TETMHIEE 25 R ek 2R L, &
I OHERT A HEBNRERE AT O ) L @ TFRFSeEB S P sEE 2 I L
MEFTEERERZIT O | . @ HHFIeEB & O TH FHEE R A 2 AH A
MRS T, ZOZMRLEREED D] | REL VS TEEDOF ¥ R L Dl
RIS RSN, £, —EOMETIE, WHERCR 2RO 7o L OBRFRIZE -
TV, ZOXDITHR P AT v 7RIERILRFEFEIRIC L - T, BFFROERIRILIC
B DO 20 B A [ S 2 JRBA L T D,

6) -G EEREEICREIT=FEE

FEWEAY FIE TR CTIT AL TV DB R E B 2 Bt L. 7 7o [E R
T 7B 2 D TS, IEID NIBB [EHFR7'Z 77 4 /b3 —R %, 2020 i
H75 + Academia Sinica & DI TRAET D5 Z L AFHEI L TV 5, ZOBRMEGE %
T D L EbIT, AMRZIER—A L LIk e i O rEEME 2 5 728
IZ. Academia Sinica £ ¥ 6 £ OWFZEFHOKRET L. BNRNT O I F—C 244 PT
LD EIT o T2, T, FEREEO—>Th D [HEW O BRI IS 5T
[ZHOWT, [BREICKT 2EMO rTMHEICEE 20198 ZRBAT 5 KA - AT
L 7R S ERBRILEINFZE « EEREE ISR T a2 D TV D,

-30- 27



III-b. K¥R -7 ) —FFE (X23)

SR AT SE T O FETEEICATZE R R 2 IR HERITfmR 2 2 2 AL LT
JR - 7D MU =T IR AT R o TS, I 2= 1 DA LT, HEHKE
EDEHER, AT 4T EOEHEIZLY | BRx RRZIZANT T, SRR FIETORE
ERBTND, INREHEYST 50/ E LT, B8 LIRS B I A 7 L — 7 & 5%
ELTW5,

1) BEBEEYVERARAR—LR—TU0NS AV LHEH
AT AR — LR —= VI RB R ) =2 =T A&7V, A~v— 7 %
N o BRI L e, &AW T WS BT facebook X — ¥
(https://www facebook.com/nibb.jpn [ H AGEK]. https://www facebook.com/nibb.ac.jp/
[J<RERR]) . Twitter (https://twitter.com/nibb_public) 72 £, SNS %75 LIFHIE(E %
1To7

2) TLAYY—RIZEHMAERERIE

Wopk 30 AREEIT, ZAVE TIZ 27 HFOMIFEMRR E T LAY U —X & LTHIE LT,
IBL T HITRE SR AR L, £72, THITEEICIDEBRY UV —AREETTo
oo ZAUTE Y RIFOFHIEE. 6 FOMREEEL. 5 Fo TV $EES Thiv,

3) ENRIMDFEIT

FEHEE Y FE AT 2018 2 TF Annual Report 2017 #5817 L7, F7=. FTANMAIT
Za— AV & — [ FAEN=a—R] ZHE[M 13 5317 Lo, EERAFEOAZIC
BIL T, RAZ =K — L=V TR EIT -7, Wi 3 WFFERTA L [E T
AT D INHGE Okazaki 24l 3 53847 L7,

4) REFRFRUCBSHFEBRDOZA
SSHffEmRZ L& LT, 2E XY 9 O 2 Az, £z, 4%
DAL DRESGRBR & 52 1T AT,

5) MELEEERE L TOERBBATEADH S
M T AEZER PO OEFEIZL Y . N 7RO 1 O/NFRTHIFNR
EwAT O LT NP EERERR G A O X T —1 A S L7, BN IR ST I

-31- 28



LRET IR —FE

MERRDIFEERFE
MERETLR)—R274
SHETFIEERZER-THITEE) ) —RZEE
MERRICTONT., 924 DFEIFRELITH NI
YA IO RZEROFDHZHFMTUE~DIHAOBIT o1

’AitTk—.L\’\QT“D% =EL
(:J:%'r%*&%1§ Annual Report

A RIZH S Facebookt® DYERK
TwitterZF D SNSHEFH

FRAAER B STRI AT S B ILEREE

FTARI=21—XL4%—® [L#REEOkazakiD F 1T
1T

48 R
135 35
-32-

FEEIC5|EHE . AR
VOALERET, EYDFEEDFR
FEREREISHIYEPHL,

MRENRRRT DM 5—F
FEBEERE

—RREIFS RS L
BAM RS
D URD T LR

—iBEE(RR)

T—7 :
cHTRLY SRAFE
DEE ERRK
BT HEEESEDZATYT
HARE
FREERR TR . NS 4RI TR
INRIBRIZE M TS —
F1EEN
° S =af=2te BT I
A=N=YALVR  pone RE3ERF 4R
N ARO—)LEE D2 AN SRS LIZHE
~DHH & EETRIEAE (B
418
B S ERcOHETEE il
LERHDIETRD RS-
FEZA RS /Rt
DEHMEERE

29

23



RO SSHIRENC W /) L, HAlRSE LR 21T 72, o0 - ZPEF & 3T i
IR O/ B AFZE 2 BRI TARSROBEEH ] &2RG LT,

6) TOMDT YV b —FFEE

—RANT AR L THDHH 26 B HABFEHEME D AR T MIBWT,
WFGEE 1 DB 2 & &b, TR 7 — A RRE T o 72, 5 27 [B1 A KE
FAFIHEE S R DT A TR OBREEHEIGENE ~ L7220 A & gk oL x)
Teb~| A - dEE L, FTNOMIEE 24 (IS OFRE 44) BNEE L, #&
FIFFEE BRI TR | 3R A 1T o 7o, B RBHAIFJE R B3 (L o
FICTEREITo T2, MBS U T L HFETEEYORED A o F—F v b
Mk (FFZEE DML HY) & Thaa) & Th7 N AVORRE] %8I 2 [B15hE
L. 2N, 11 75 7718 11, 273 T 4431 kD7 7 B AR H - 7=,

-33- 30



IV. BFHRAREOEFERK

WA FI RN, MAWFIERFRERT: GRpER) Al At seht iy s
HL O & L TRFRAEDHBE T > TV D, £7o. FraldERFIHEER
& LTHRF: D 6 R AEZZ T AL, BE. EREICH I L TWwD (X 24),
DT, HFMIEEEZNBB VY —F 7 cu—L LCREMAT D RY., HEREZD
HFHEEERICHEEO TND, ZUDDOHIEIZL D | B I RITICTEEE L
TFAENPLL OANMEER LTS (X25),

1) BREMRKERKRZIZE T2 KFERBEF

Yapk 30 AEEEITIE 37 4 DFRER - FEAM FHEBENEFE L (O bREFA84),
104 DHBIZ IV RELLLHE., WIERELIT o7, PR30 429 HIT 3 412t
(BR) DL Z2#25- L, Ix T304 3 AICIE S AT L5206, 1 Al s
2592 RIAHBTH D,

AN HBLTORMO B HRERE & UL, A (288X
DA L= AEAOGHES, BICIITIEREIT) | AR OEE N RERBLEE OLEA
HAREANC LD LAV NERE, 23 a=b—al - VTR T LB T —
AV I TANDHD), AR e S LR (AT EICRESNT, R E
WEEHBEH BT X DWEHRE, PR & OEIER & 2RI EDORR Y —RRE
FELT D) REBRHY, MMIROBEAETH® D [EWEMME] TIRWHE ) [E
EREYZRIEHIME] 2RO E O BRI > T D,

REUNOT 07T AT, AR ROMO 3 HIx (BEY, A2, £
HAERERT) EEBIC HEIE 2> TS 1H2 BOARREIF— (U hU—1)
R LT, 2070l T AOFET I A, MOoFoRE HEERRTED
& HMPERERE 2o TREEE Z1To TWDH 2 &, SMERENAHEEX
LD ETEBEORWVERMDERTETCWDLI L, B’bIFoNnD, £/-, 4R
KEDLOWHIHETE Y UV T RA®IF—2BE, AAFHERSSD 7 xo—
Ty THERHEICEAT OMES AR T 570 8 RFEGADFREROIEHEIZ D723
LFEE - BT TN D,

FHESORGFHISEE & LT, S FIIERT THFE L T o Rkt (E&E Y
T, ARFPIFIRESFRIMEESEZIRS) 2BZ VUV —F 72 Z v & LT
ML TS (EM 70 T E TR arRe, Pk 31 R X SCBIERT0E) . £72.
RS 0WM X0, BREESE 2 4106 L TRZA L U TRFEYR— k217
ST, S BITATEIER & LT, LFEFMANEE Mginhisg o o HarFEF 23072

~34- 32



REREDHE

BEMBRRFRKRE (KBRBFX)

EGEIEHRR ERENFER
19884 1HTHRERERRDADKFERELTHE
20045F SE—EHIETERE~BT

QCERBAZEEFHER)

EFEE UL OBIFERRFAFTENL, BFEER)

-REL-HRERE

HEHITHLTOABDZER

-RAFIEIZKY ., FEREFI70F A DB FNZIE (2019FEICIEZIBILREFE)
CEBMNLEELE (TLE T —lay - HERXDEETHRE)

{EFa 7L RAOEN AR EE TOFHE~NDS MEBIBENICXIE

D EGRFZRKRERE BEFPER - A EPER - AEREMER) EOXRTOMSEIRH

KR 3 R R B EFEEHF2019.1.31 3R B A DK IE
(M KRZFEMDDZFERZERE) S E: hE. 7.
EHEE 1R OLEFE248) = NEF - ELVEER 73%‘ NS L AUER
Fh-HA- BREEDSRIFAN ot ¥ )
o e rg s ERMIZEELSD FAE B2 A (FRAIHR A
RANDIRA. REHE . BRRZMRGE B '7'5'% tﬁ‘z e s
B ELAEDBEERE RABDE CEmS T NIAE
2 RE 17

X24

REFRENCD AMEH

(BREMZTFRFRRICKERAE & U THEELIcEEMRE LICBHREER)

TEHEXS

b2k

K%

HERIRAE

iR

FRE—1Z (SIRX) | fETied (FRX) . MRBR (EBX) . ATE MEEHTX) . BRE LX) . $HEZ (FEX)
NRE (ERRERREALK) . BIE#HZ (EHX) . Fatchiyah (Brawijaya Univ.)

AR

RERE— GREK) . MR BAX) . RAER (ERX) . REB—B GIHEEX) . HIETF (RBEEFELX) .
SRR (EK) . KINWF(BEHEK) . Ferjani Ali GRRFZ=K) . B HTE(RK) . MRS OIIBEREILK) .

&% CATH) i — (LN K) L REEH (Aarhus Univ.)  KISH— (FEK)  IRA G L) ERE(EIRTEX) . EEF (I
R) . HAEREER . B/IE—GRRENA) . EFS &4 . RERES (RIE/ 1) | KAREFH(BHEX).
RREHE (Miami Univ.) | BTEEE CRIUEE) . AL (SEERMZEX) . IWOF B FHHRERK) . —HEEGFREX)
BRHE R, )

FAEm

HEEEHRX) IBBEIE (RX) . KARRA (ZFXF) , BE#— CLX) | [R5 (BREK, FHE) . MARST (REFE
K IMARER (BEX) . FBF (RRESEKX) .

B

WOBE (AWMX) . REFS (BMRI0=—)  BAEZ(RX) | EEIER(EERX) . /MEEREEX) .

SHEF AKX BEEHEF X, ) BAET (P X, Ha) | SREZEF GREX) | EERF (BX).

PREA (FURK) . #A3 (FURK) . B (LELK, ) . SiEshE (FNIX) | B FUIBERX) .,

SRR (BEX, HHE)  KEREEN) . EFREER) IR LEED) | ALEHRELR) . SRS FEEH. $9D)

TN—F)—5—

WL (EHEZH) . ILEEEE (Jagiellonian Univ.) , 18512 'R (Wurtzburg Univ.)

Rl REFA
MEE
(REERZERE
)

iR TR
7e

SHIEEEKN) . RAHEL (RK) . BHEE GBUD . =5HE (BEX) LB (KIRX) . fEEN (BEISX) .
FLEEX(RRAX) . FEE (BEX) . TAE(SERKX) . RES (FERX)  BAER(KELFX).
AME—LEEREX) . FE—BERAX) . BIZA(EHEEX) . FH=FF (EEXFEX) . TEBEF(MMKE).
FEHFHR (RRARK) . @H(BREEX) . $REA (Univ. Washington) . FIa#— (LEX) . ILORX (ALK

REM (RRERKE)

BB

/MUEEEE (GRK) L SBEFRIR GEEED . /MR GEEED | 5)11#5E (FREREX) | SIEME (RITX). )17 (ERERIX).
BIHE(EBRILX) . EBREN (BEX) . BEFH—(FUEX)  /NREAR(ZRX) . BERIEAP(PRX) ., BHEGE(HFKX) .
EMRE—(RIX) . TEAXE (BX). IBH#E—(IEEX) . pEEHEEEEX)  BERE(BXKX).

IR Gt B) SBF (RK) .

E-{]

IR (H EER KPR . JRESE = (Strathclyde Univ.) . £% = (4X)

B

HERX (ERERIX) . BEEZ—ERETX FE) . BHELEGER) . BABEA(RLX) . FRE—(BEAX).
BLER(ERK) . £F2E (BAEH) . REFTE RRETX, 1) . BABEFRX) . AEFEE (St. Cloud State Univ.)

=R

RIBEX (FEENAEUZ—) AL (EIRED . 2 (BARIEREE) .
KA (HHMI Janelia) . 183k 254 (LR AT 5257) 25

-9~

33



WE RO — 2 ckdE U, W SHERE O RFBEAER O =7 Ao 2L LGEM LT
W5, BRCREZAENORAORENSZ N L b H D PR 30 FEKICIIFIHTE S
HEZ 2=y & (4457 ¥ 7z, Rk 30 455 5 A I SR T a7 O 77
3R LT,

BN A Z RERAELE L THAZAND 2O, TREREHHS ) (MiEi2 T 3 [[5
e, 739 S, Rk 314 3 HIC BB TE) . [EBRAT] (55 3 4L
BRI 254500, FENICEIC I ASINTE), |TRPEDTZOOEDIE] (F
IR L, 26 4500 #FEME L= (X 26), £7-. NIBB A ¥ —>2 v 7l
2L, 8ADHENFEAE 13 r ARRESZ I AN (FE, 74V B, Z A1,
NREFLA AV RRYT BAET XK 1 4. BERSNEFHROR N LANTFAE,
TAVINFAESE14), SHIC, AFXFVARFZEFOY b7 =7 NEAE 140, F
A 31 4 3-4 AVRFTTFETH D, MHIICERL TWD ZNHDOHFEREDOMREDL H
D AR 30 4R 10 HICEBEE A 1 LABAFE L, FRR31AFE4 I 11 A 0#AE
EHZDHTETHD,

2) fthRF & DEEE

Rk 30 AFEELCIE, FRREERIFIAFERE L LT, RFN G 144 (5 BRTFAES
4) DRFBEAELEZ T AN, RELCHEIEELZITo72, b DORFEEAEITK L
T%\ﬁ¥ﬂﬁim\U%~?7yx&ykkbf®E%\VI7AWX®ﬂ%@

. ZHEITDT > TRIFRA &L RO Z R L TV D, S 612, BT
ABaLﬁz IXF LT, RERIFEE A & U TR AR ISR T C O WF RS 2 1R o i A
ZE T TERY . PR30 FEEITIL 6 4 T AT,

FTo. YA 30 AR LV Blsh S o4 IR KT O HBR P
T I NN T URT k=T ¢ TACFEMBA MR 7 7T A ITEE
BERT & LTSl LT, Fpk 30 FEIZIX. F ORI - HEifIC 3 4 OFEN
LT,

3) BESHMEERDEFHAREDER

NIBB U % —F 7 = v —{&, EMEEWFAITETOEEEIC L > TR S5+
WHEBICG X BNDFE T, P21 FE XL VEFMREOBEKRZ S LTID
HIBES A X — b Uiz, FRCENIZ A THIEE 235 UCTERM L, B TR I

-36- 34



BFLGLRFREERD-ODE N

s RERSRBAR - A—T X v/ R

(FREI0EE LRI T H-88-11 BAIZEAE. 392450, 3AICLEIEFTE)
- (AER A (ER) BELUNIBBA U 2—2 vy T (ESY)
ERSAHIOHFEEERY . RETORERISEEL THEREFERER,
(FERB0EE [XRER A 264 . NIBBA 42—y 84 (64E) AAS1N)

s REEDE-OHDEDEE

B A W RICZASEAD BT IIL—TEICEYEEE 2 £,
(FERI0EE(F262HSN)

X26

-37- 35



FTBEE L THMN L TW ZERHFEEEINTWS, ER30FE X 144525 L
7=

F o, Rk 24 R L0 BRI E SR IE BI R DRI EE A 5T T D, ERK 30
FREESy & LT, BT OB E, RA K7 72 EXEFMIEE B IAL
SAEL. BNIEREE BT, Rk, BAEOFIMEORBICEST 52 &
DHIRF SN DWFEE 285 LT, 44 1988 (REEa 720 TH) ZBhak L7,

-38- 36



-390-

37



V. BIRXBARBIOREBETAN—2T 1 DFER

WHIEE DS Felr ] 2 etk L. BFZEIC SR L CHCR 2 472 0 O BB & LT,
WFTERT DRk % 702 36055 %2 52 % BATRR & WFJE T sRAL IS =212 X % SRR 2 B8 2. T
Wh, Elo, MRENCBIT XA N—=2T 4 RO, LM BE R E OB H]
& MENFIER DBRBTIE i OUGE, SME AR O EEZED TV D,

1) MR ADRIEEREE &R (X 27)

WEFET RV ERIE 213 STV A MR R o bRt 3E (SFpk 25 4R L~ PRk 34
R O R—FOb EEE SN TR, 7/l - Hik, ERSEEE, R, LEFIH,
B LR SEHEE, & PRI AR 7 L — T D DR SN TR D IFE 2D T\ 5,
Yok 30 AFEEIE, BLILFEBZWICET 5 EZ B S AFTNICHRET 5 2 & KR S 1,
BL LS 7 N—T DI RET DIRG 2B X T, 57NV — T O FHEL T
2R T 2L EbIC, ZA—THTEEEST HIRH 2L L, BFE SR kg =
BIRT, i Z R 7 7 4 — A3, EFSEEEEE JLEFIH] - LRFESEE, T
etk - SAEASEE, TV A Y = AR D AR — A — VBT 8O NI E) &
177,

Feifrafix, WFICAT RN - M2 OMERFE BE, Hompas-OHiBm sk 2 O 72 Bl =2
7 AWM O 2 2 ¥R 2 32 T %, Rk 30 4REEIT 26 44 T LR DRk & 722365
AT o0, Rk 30 T T2 AT ZATV, 1 A O ZRIE LT,

2) KHHEE - NEATREOBERHE (X28)

MR BIRE DO NF 2D AT, 4 HITEEL, 10 AIZEEMTO
FTRIGE 2 A X — N LTz, EMEE LV EHLED TE -, THOWRZ ATRE L
THZHEMEOESZ 5 A L VFEITRICHL LZ, 1 A 31 BHBETHHFE IZO~
394 T, M LB Z P OICEBE /R LORALEENE L TR SR, £72%
HINEOEE & & OB L FASE~OR Y A IEOH D FIZOWTHTNOE
RZNEN S HEIR UM 21T 9 e, BRI EifELZ B S 2 IcxE Lz, &
HIZ, Rk I8 FE L Wikt L Gl LTS TS BEER] TiE, k30
(1 A 31 HBITE) ORAEFFIHZEIZ, FREREN 64 (NWRE 24, HEE 1 4.
XEA 34, —HEEN 64 (NIRE 34, B 14, ZiEE24) Thol-,
Mz CTHRESOBMESE, SN LOFAb S o7z, £z, AIFEIZT] X X5
TRE O H EECPERRF AT R R B A TR CE 2HIE T T I v I T v AZ
NHIEE) 2 fkioe L7,

-40- 38



EREYFURR 3R DR = AR

=8 HEXEA GN—F PRI —
s (REmA ens ) (IDERR #E )
il (anE wEpn (tmEA Bme )
. I : _ -
=5 BIEE Pl | AEET wmEms | EEET
[ EEHEA }[ HFEZ } ‘
(BIFTR) (HE#UR)
HEFIE I [ BEEFE BEazmE ] [ mIINEEF ] [ ZEnE m ]
&= H %
R -
Bl B
(MEhEF mg | (mamE sz |
27
FAN—TADFERIZEIFT
ZHRARBEBEROEMIAEITT | FECHEHKAOHRE~DXE
B I LESREEZITOPIELTER6E | B FETHRADERZ
EIIPRMEAZIRZERA. S EALT S S
BLHARSEHE

B ER9FEIZBIROASZEITL., HFH
(FB)EZRBURDOEFERTRTE, FH30
FARKYHRE(BRTEEKXRE). R10A &
UEMIRE IS E RSP EE 5,

NEAMRE~DXE

B B3R AL BB EEREE S IL—T A
Bl EE> T, SNE AR E F D KR
HEICROIBEMREEXIE.

B FEBHEFCRGHREER U 2—E
1%E T, FIE3E DB ANHREE M (T
DITEY—E RFRBA-HHRSEEE10A
(22,

-41-

FIL—THhERYEED.

HYR—rDHY HFER

o MEELVYEHBLTCE-FHRFRT
BEEGZENEDEEXSA KLY, F
3118318/ ET. D39 HFIH,

I 3R AR TERFTNRF AT
HORBEER(EE1848) IZTFAI8FE X
Uikl TEE, TRE0EEDEEF
REXERERTEN R (BA24. IR
24, XER3R) . —HREMN6E (A3
% HERE1A. ZER2A).

NE—Iva—PR2ehO—FEMNEF
DERZHAL (BARFHMEHE THE

OD-U-#S_I\) o
28

39




SMEBFIERE OIFFEBREEAEIZ B L CTid. ERREHEE 7 v — 7 2 i, SHEADE
JE S DRI TR & OMAE T OSSR T 2 £ Lo, £z, Pk 28 FEED Sk
PAfEL TV 5. FHET 2 BIAIR & ORI K S il SHERI 2t & Lz, T4}
EAMFFEHA S AR SR O 12 O Ol iR FrT B — B A S5 - tHaks ) 2B
D& EHIT, WEELFEOMP - RS OUE TS, X ATREICH AT 5E
EHERIZ DWW T Oigim 2 BIBIRBIRE L 1T o 72,

-42- 40



-43-

41



2. FFEEE (BEEXR)

R E SRR ClE, 3 3 WP AR T TAMEREREE ISR D A % Ok %
BAGT-0H L GRRNTHAN . A7 el EEIC K D2 A A A= U T HfFD
EEALZ I U TS T 5] KO TERRZ2AEMBLR 2R3 2 7120 L= 2486704
MFEDOEHE N OB R T AN ML L, AWERERIESED | ZEMLT DHTD
(2, Rk 31 AR EEMER B R TILEE A FE SRR & L C [ 0 BRET 2RI i ]
(ZRNT oA IRETE] O TRZRIEEEC X 28T 7 VA OBIRILIER) D
TeODTHRERZT oIz, Hx OFEOMEIILLTOBEY TH D,

1) ERAYEREFR SIEER T£EYORECESHRERICH T -HEMNHE]
(1 29)

FEHEAE W TR & BB TFIEET S A AR IR~ A X — 7T 2017 ITHREL
o Y OBEISEIEAFIE D 72 60 O RFHEMN TR LR v U — 27 OB &, [
N E KRB ZEEHE & U CEHR ST, ARBFIEEHE IR LR &R ©H
% FEREE W AR GeT & ENCRR TR A 27 & L, 11 K% 14 R E2 N2 729t
SRy NI =7 2RE L, (1) BT VEMBRRT XEE 7 —, (2) &8EAL
B, (3) JeimfIftriEssbi g ittt o 2 — (4) RET —F T3t
V2 — ik E U FEHEE ST R R 2 A 5, RFTHEI O v — R~ v T~ O
KB L7272 d, SR L OB AR 2l L CEimae BER Tz 7 7 v
aT v L, AL =TT 2020 ~DINET I EED TN D, £,
N CERIB O —fZ2E T2 2 &2 B L. [EVORESE IR T 7=
FAHINIZE] & U TR 31 AR E ORISR 21T o 72,

2) ERAEYMERR MEEXR [ KEMEEICKIFRETILEYMORKEI SR
Bl (X30)

[RFREHEIC L 2 L 7 VA OBIRILSTER ) 13FAL 30 RIS RRZK
MRDHAL, 7 AREIZED DR EHERZIRERFT LV 7 a AT RA VM A Y
N GEEFCOT 7 4 — ME 20%. ERE 31 AFEED BT 40% D &) TRA L. BN
SNOWTEE &7 ) AREEINICE S 2 L FEFIH - EE R R Lo, £72. U —
A e on 7)) — Rkt — o —A2EATH E LB, FDOT—
BARAT - AT b LT a o B a— 2 —H— =% A LTz, Zhblzky, HH
ETNVEMORFENS . Bin i, REBRITE T2 1 774 MbT DK%

-44- 42



HAREZEMEEZEIRI—T522017 ERRXBHEEE

Y DEICEHRIBEAZEDI=HDKRFEERRNRIR YT I DR L

ETDEEMIEEFTIIREICEBIN TS chA%HILES 0D 2D 0D K24t [ 7 FI MBS &
— | - HIJHED1IKRF1AE BERNELT,
BANDOKYH ABEMNDOKYH _
EaemisL. | anmmen? || ANOAREFREII1=T RO
LB ' “HEEEAEBLOA || RYNT—OERRT .
EEIERET, BihiE”. &9
ZHUETESL. || BOMEBOCRE
| MOWBE LD, ‘
EPNIED LS ICIFWICEEIT BIEIEIC EYNISHRED LS ICEIEETEIC o r v sl
@mb-czr:%w - i@ﬁb?&ﬁ%ﬁﬁ%@'goﬁb\? EYDIRBIE - B G EES
BB EE D £ MR (GE ) DRI 7=
ENT-IRIEEIGRE FOEMBEEETIVEY) F b T o S
ERL. YOG E LT S, SeimBIB R D&
500)7-7!:%%’&%'( . YD S EREE =%t
1 it B A& Eﬁné‘—izé4omﬁ T ORREBIRTHE
s . EMDOEEHEELR] Dt
1. BT L EMBIRERA 2. BEAEERIES b et
ETILEYSMIELESIUHBETIL Bk E DRk RGIREEZHIR o FEINEESERIEDER
EWFRFE. TNODREFERERIM CEAEELBIEERN-EE o EYEIEEZZAESFIAZ2=r—1ay
3. SRR SRRA S 4. KET—HB ﬁﬁi’i‘%ﬁ%*/h’? SIE otzgrm
FimBIARATHERS - O AT LDEIR R T — 2 ERO BT RIERAT ; .
HE-HMmE-ETIY

s BEBOEGRMESTIDET HIEREICHRIIRED O DI 5—&
1R ERE - B Y 5.

> FRIIFEMEERELTTEYORENEEMERICRIT -SSR IZRE

29

BEREIRSG | AFFEECEIFHRET I ENORFEILRE (O T D MS)
EYDEIGTFIEN-T/ LRENAT A DIEE

—SEED
SRR
SR AT bl o H30 ARl
\ AT R Y B —
?E%il:%’ﬁ(é‘—t =k =ik .« BETREMEN (RNAseq)
T . TERJ LB

=1

fAE -5 E> L
P —_ #HO>'1)J—KDNA
ﬁ BffforEsr S

E vy F— 53t B

Bl ST HRRIRAIL) A
BT AR S ) IAF AT
ITAIA

H30 % AFRFERF - A2 P i
HE
N
SR o e 7 TR D B IRIE - TR
B ABREF - R E DEREGLHEGFORTE

B ERIE (EBXEEDIARTRA . BRTRROBR
URAUR) BER30E4 A 1R BT BEE -EBE~ADEHR
FiPIShE DRI £ FBT 2 B

45 43



BRIz, R 31 FEITIE, KRBT — 2 TN Teb D7 T A2 —a ' a
—Z—OEAZFHE L, SRERET-o TV,

-46- 44



2. EREVMFURRRNE RRFHESE
BMEL L VEFHR

-47-



SR RUBREHlT 2R O BER

R OV 30 FEEFTNE R b2 Rtz UNKRZFPEER) . 1A (RS
REFPHER) . SEHFIRS GRS RFEER) . N2 UK IR . 2k
BLIS OISR > DI RS E A CRORRTFER)  RKIR S (LR #d%)
DK 2 HlZE BIEE - 5 LT, PRl 31 4F 3 H 7 HISHME Tl =i &
PR L7, DIERT R odiiintR e U<, () £Miptge. G EEAMA - LEDE
7. Gi) EFEGE#ES X WAH. (v) HFHREOTFR. (v) WFFESHREH O
flie XA N= 7 4 OHERD 5 D DI BT 2158, I X O (vi) FeRat (B
RER) BT 2 ER R RAE L. FEE & TH W 72,

TN

(1) “PARTRFSE D e

BRI I TR KEDRFFE R 2 2 T 3 L FFili S iz, RHFE 72 &, i
AT & 4 D JERRIRIL & 3Tl % 52 72, FHEO#ERE IR LT, BE AR =
AXy 7B LUNL EFESFHER LT T2 M, EEERMS I X 25
B (NIBB V% —75 7 v —) LHEMIEE 2 &MRAEICEH Y BT A8, K
LITERTENFEEREE & L CREli 2 iz, BB O FEli 55 1 0w R A
H o7,

() HEFEFIA - HERFTE O HEE

BRI WILFEIFIA - KFEFFE 2 DB TfToTE D | 2 EEET © b FERZ
T3y 27 LCHBZ LpiHfixns, HEFME. ABS (RHFEEEE D
72D DIEHRIIANA A A A= v ) 2L TIESE 21T > T 5 123
A X 4172 BICHEIA WIRS A RE R LA 2 R B RS S iz, FEEFIH O
BRERMLOETE LD -0DXEENET /) I 7 ABL A A=YV
AR RABTIEIC B TT WV, % < DRERGSCENIT D 7208 o T 5 i 2355 X
N7z,

(1) EEEE B X NAE O JER
ER 77 7T 4 hra—RTE, SNEICHKE - SEZAHIETHWEICHE
OoT. %L DBME BTV HE, -5BOWERTRDOKICR Y 5 5 HH8,

-48-



= S EHili 7z NIBB 22 v 7 7 L v 225 FER B i 2w T, EBGEEEE
DBEME YR —F % TE T3 rdE Rl & vz,

(iv) #HFHREEDOH K
REGAEZELREHYEELL YV —F - 722+ (RA) & LTEML,
TR GREFI S 2 LCTw 5 2 L 3gHili 7z, RS CERHE 23E B
ZEloTwz 2 LRI T, SE—HHFRECTERZ LR 2 ¥#4E 2% T A
NT % 25 < Al X 7z,

@)ﬁ%i%%ﬂ@ﬁﬁaﬁ4ﬂ—v%4@%ﬁ

URA OBERER B E L e o TV BRI T, BREBICREL CTEANTET WS A
D3RHI & 7z, SNBSS @%%—F#k%fiLmA@ﬁﬁﬁ“W&ﬁDo
D5 DLV D o T WHEIX - MBI Z WL T 720 O RERENFHE D FE
HERILIC D W TERR D - 7=,

(vi) FElatm (BEEEER)
PESEAEICBE L CHiT 3 & D Ic O WTHERZA S h . BRI T,

-49-



TR0 FEEREYMFIMARNBRARTMEE FERH
AR ¥ EI3A7H (K) 12:00~16:00
IS BAEEMEHEE RBBEFtE 2/ SEFE12HE

SmE
ERK Bz
AR 8
5 TR
AN Fz2z
B8R XEF
K BE

4 B
A IESE
£% BEA
TH WE
=0 EE
ne ERE
Bl fb
RAE AR
Bk RE
B BZ

FLEk

RE A

ez
Bk

AMKRZERHEEZHARA K
[EERFRFREZHRAE B
RBREZHFLEHORARE 52— BB
RBREZRZREGRZHARR &
RRRZARFREZRMARE K
FRKRZRFREGREHNZHRR KR

ERENPTRF R

Al R %

% 1HRER 28
E2HRER 2E
EIFRER 2B
EIFRER 2B
ESHREN 2E
BRABERE HKiF
MRNBICHRERNER £50R

MENBICBIEE 4E - FHRI L —T EHR

SR EITIERT SRR 30 4R RE SERR OMEEE LRI (AGESS 1 )

2 Annual Report 2018 (HFEhR)

SR R T > — b

SRR R 2016

SR/ E S S Ie

EmAIRIREE L Z— X T Ly |k

PN AFA RV T IAET Ty b7+ —L ) —T Ly ME

=

(E%)

TIE, PRk 30 SEEE O RN ORI 258 A BV - LE 3, FAT, EIT 250 &

TCNEREEETRENFORFELHLET, EHITLALIBENNZLET,

-50-



FEHULED, BEHBN

(HE)  TIE HIDIZIIARFEDO SN ZhW\WSHSHHE 2 EBVWET,

(ILARIE)  ARBIEEILHONE S TZVET, NP ARIEESE S VD OFEE 1 [
ToTHY LT, BEMI, T&MO LB KRFELFEFAKE T O T, FioEok
AHOZTEREZRD AND EWV D OIFIEFICKERI LT, EESEICH 10 HOKEH
WZAS TN TWAEDOTTN, SHIZALS 1 FEOE#SZE Db D0E LT
WT, WANWAZTERZHES LW ZLE2RoTWNET,

BIE, FEMED>TOH4 A N5 AW TWSDOTER, SFEEFRNS AR
T L EToT, EHFICBET 22 L1 LT, ZOFEEROBIE LWEERICE
EFVWEEEE L, AYICKEHLRZRL, £/, OB EBoTnEd, 41,
AXDIEAEFITEESFZDO T NOH T WTWET, Ex R4, IuAR%A, ERE
AL TN, 2 BITEE S S ) Z 8 T, HRRAEAE LRSI BEV WL L
¥ L7,

ARYBICBHEORWITERAHL TV EW) Z LT, 7272, BBV L7724t
AR S EICH Y T X510, EEEEM T ERICRY £, BTELEREFRELE
RLLETOT, SVIBE7LEEoE ZAFHEMITBEL TWEEL Z ELEFETTO
T, AENZABIZBFHELWZENWTRHO W I ERZ NN E W) DN ZD20OlE
T WET,

EFNTIE, KRBIFESELALIBBEV W LET,

(HE) HREH>TINELRL, TRTIE, BETOSMA =% FrROTNG
TR W TR E £,

(WARIE)  FOBERRIFTRO EFER T, Thnb, BEEVHIIIEERLHE 105
BSETLHOITEIVETY, LW H 1EEROEHER T, MHELHEYE L THET,
FEVNT, 5 2 PR LR O @ B EER T, #F & LA - SLRFZEDOHE L T, Thnrb,

-51-



ZHOLNE IMEERO O T, fHMlizEE LTHY L TWET, HWVT, FH 44
REROENEIZTT, MY TT ENREMEDHY - TWVET, Thnb, FH 56
REBOERNHR T, Mgk - B ¥ —%2RET 2EEH 2> T ET, ZOBMITE
AT, Ao KFZILFEFIAME & & HICRAFRRFERERZCHTBL TV E
T, BN & BRI & AN MBI RR S W) DERER L TWEL T, FoH D=
HDO—>2L LT, ZINEBAEMTFEKZ L W) Z L1220 £, BREIEIFENKRT
WETHRFEFREOZ EEZNANAEZTYIVEY LTI NDONREIFHLHEE WD Z LT,
BEARICAEMNBIE, RIHEREZHED TLEEoTWnWET, FoBMIX, SHFES2 LT
FIWE LIS R ORI RO BB T, Thnb, BAICEEX TW DI )
{LEERS B O W EHEHAZ S FLdk 2 Y L vE 3, DL A o B <7,

(B¥) bonlHr>T30nE L, TE, AEIINSEEDOKRESF N —SHEHRIT &
BREEWLI-WE BWES,

(erR) TUNRFEOELAARTY, LALIBBEONWZLET,

(UAE)  RBERFOMATY, IAHALIBEWWZLET,

GER) HERFHEABWNEE S Z—DERETT, KALIBEWLET,

() R AEMEBIFI R OMN T, KALIBBEWLET,

R HRRFEOHPLRMEROHIL LB LET, LALIBEHOWEZLET,

(TR BERFOWKTY, EIXZLALIBENNZLET,

(HE) HREH>TINFE L,

-52-



1. T30 FERBEDOHE

(B8) T, BEICESOT, Thpeb SHRIEE L, BRELT0EEE RN E
ATHD ET, BONCEATOME L5 = 8T, W10 TR 30 FEEGOEE &
EE DBIIZ ., WAFTE DS 5B L & BOE T,

I. TR OHE

#1
(IWARIE) T, 3 PR OHLE] L WOHE TTR, B0 4 =YD
1% B EE, AN TIEZ2ORE Iy varBdbh 3, —oik, ElEwY
TWWFREZT D E VWD 2 ETT, b9 —DiF, KFELFEFHAMLRE E LT, BRSO
Faa=T7 ¢\ HRFERFEOS & HR 0 U R R 2 HEET D, s, B A gEsE
ORI DTN, ZOZDHRERI vy a AL THET,

#2

X 2 MEAEFOIRETT A, AIRKIT 1977 FI27e 0 £, SHFET4R24FHTT, YEHL,
AR EBNE LT NVANAENZRFHE S THE LT, HTLWIIEFZ oL 5852 %179
LWV ZERBY FELT, FINSHEOWREIC L - THOFRIEIEAT. R A A 5207
AP ET E W D . ZOMIFIZH D ZOOMEFT 22 VSN EWnd I L 2 NEREE
KEWZEE LE L, TNTIO77HICRE LE LT, @naeilses Lozt odb Lk
2720 £, BN L A T DDA 57D TT R, & HITHhFR b -
T, [l E SRR TR & D B DAY 1981 FRICZAIRR SUE LT,

TN, 1988 HTITHIEF ER L E LIEBRMFRDBE LE LT, REROBEFICH YT
HEWVWIIZI > TWET,

TO%, THEMO X KRFBIEMES I, RPEEFEFIAEE bIEAMEES S Z & 1ck
D F LT, 2004 FFICRZAILFRFABEREEN &V ) 2 & THRBAFEEEN AR S E L
Too BB, IR O = S>OMFIEFTICM 2 T, BN RE L RIRICH Y £7
B G R P eI A > T, LD OWFFEFT T L TV D S DT, HIRE AR D
AL H I OMARRT I - T, —JE L[ & LI OO N3 L T D & H e
DR Z B> TV ET,

#3

5—TDX 3|2, BUEDHAENH Y £9, 20194 1 A 31 HHAE, AEXKRET3324
Lo TWET, HERNEE - FHEE L2 G T 16 4. WHIZN 184, BN 40 4, WS
Bms14, e, —DOF#E LT, RK¥LES THINREDO TN E726 2R EHR TX
TWELT, 26 4DEMMBO TRV E > L WET,

TS, REFEFAITRIIR E ZN MO RFERENDZFETKRTEbNS, 25T
FFFRIFEFEFIAMER E S o TWETH, bt T4 4BV T, Thunbdb &, ik
DRFANEE LN 54 L EROFFEDOMEBD L I RO T 2R 12240 H 5 LoV E

-53-



7T
zhns, fEEE LEL I, AFHEIEETOMEKE WD 2 & TR, 84, #ifg,
EEZENE, REICODPNTCWET L, T LHEREMF R ENTSNET, bE. #
WHERIFH 2 2RI TV 72DIs, BT VEMRE V¥ — 8 L O MEREf T &
VE—LNIBDOEEEZELT, WAWARBEYMORETE, HHWIF ) I 7 ZA%EIF LD
ELTEWANWARENT 2 L TWET,

FNmG, FOWIZ IBBP B X —EL W) DN I NWETA, s 2 R FT
Hhig TLC, MAARKREBRE TR D RE X A=V %2517 T, HIEKRFILDHWA
WAIRRBINRKDONTZE W) ZENRTINE LN, EREMENnTE Ry ntn) 2L
T, XREOHFNY o> T, MNEER EIZHBFREROWTE W TWE TN, AN
HODRIZEI EZIT 5 &0 H 2 & T, REOKRFICH TR Z—%2ENT, RENPLVAND
AIHABIE BNV THENI VAT LE DL S TVET,

Tt FRET VAR X =12 oWV TiE, B TERETHHENS DN E B nE
T, TR LEAEME LT, HDEWVIFEENZ T TIERS BARSKE LT, EWORE
HISHEIE & V0D b DOEFTRL TV T EITHEFICKFLEA I L) Z & T, HARFAZ®E
ORBGFFEFHENCHFE L E LT, BIfE, EAKRKEMELE LTRDLNLTNDLIHONRIT I N
EFTH, ZOWVIH EZACETHEOIL, FBETNVEYRE L X —%2ENT, EHIC
FREIE TN OH Y TWET,

B EIT, BT OERBENENTH Y F LT, BEE 10 A T4 H B SR EAEN
BESNE L, HDEVFESTCERD I L TIERVOTTR, ZRELAENEAEMGEE - T
PR, B ORI TT, Thnb, IKGRFEMIEFTOI 2 AT KA R AR &N
LT, WARKRAEICHL ZH AW EE LT, SARBEIRICECW 20 TnET,

X 4 O FEREAM TR O OMARIZ OV T, M BEEL LA THnnmne B
£7,

Wi, AEMBIRIRI Y v Z — DT, ZZiFEmBEAENS THAWEEE 9,

#5

(FH) 6 X—YDOHb5%TEIEEN, EmAlEIE Y ¥ —13, SFEHENTZL
FLz, b2 b. ZOMGEHXIZIIDEOEREZ B2 2217 22 HE L2
WA NA T A T A Z— WS D S T2D TR, ZOHENA A A =
AU H—FEZIZ LT, b2, KOEMIZENTH Y I HMHEEE O STERR [ o8
Bl 2 —] BB LT\ oD SE., 7L A A U AR E A A=
T A = AW A LE LT, et ¥ —& L O BT - o R4 mAl
R ZEE v X — T,

AEMBIRRIRZE Y v X — 13 &2 B, BEIZLTCWDAE W) Z 0T, Bk, &
MBRITESAZHELO LS ICHEABRT, FCRETRE Yy 77 —4%, FIZIEAHI v 7
AT =R WANART —Z N EADLNNDOIOFICEREINTVET, £ >
T —2 DR GETREREMET 2L EBIZ, SLIZIFZEIVI LDOLENLN G,
A F COEZRITTHIRED T DR T2 R o5 biam+ 5, 3 72bb%EH#E
Z FEBRICHHEA L 2R B AEMEHR E Vo b OZ B L TV Z &2 RKIICBERRL T,

-54-



COAEMABIRIETRE A — LWV b D EFRISIW - LE LT,

REZREAMELTUL, BEAFIZENTHD 52, EXTHWD LIEf2) L) 2%
AT 27012, THEMEBET DL Z L0055 RN D HEmE S DI EnbFES)
e, T72OBEIZER L BT E LIy, £ e N—75% 2 LT
WZ 9o kWnsZETT,

FERICH D HERE LT, [H5) TXie) 9K 5] =20 0NRENTHY I, 7
b HTICBRET D X ) REEENE AW CTEMOIHAZEET D EVWS [H2D)
&L BT RERANT A —F ZBIAFER D O U TERZ RO TS TRl Zhnb,
BoNTEMOEREREZ KICHERN 2T 7o —F2IEHL TEMD LS AERFET D
(S %), ZO3KREEREOHICLARN D, [EETND EIEMN) W) Z & DOERIC
BHEND ZETT,

BPRITICAMAIERI L % — (ExCELLS) OU—7 L v h&2BEH LTHY £33,
INEDLS STNEELLE, BRBITHHALE 1AL [Xie) [ 5) Lotz Z %
HLE LT 77 0 BT 4 BRELPNTOHE T, MEEIZIES 90 LEER R Z L ENN
TWET, £, AIAFEEBEO I 18 D7V —T 7038 v | I HIKIZ & EE L TG B
BT o TOET, EAVERZERE L 13RI, SMBOKEON OB E 2T L —v g
LR D, BHCHRIREREE COAEMBER L VW o 72 K 9 72 2 LT » TH R R B2 21T 5 Hik
IREREE A MIFEAR AT TWVET,

EARNTITZ O L 9 ik E BRI LR SR 21T 9 RIS, BN - EHAO K -
WFZeHEEE & SRR MATE A BB LN D, Zokv 2 —n8 5 BMIE s Xk 5 el
LT Wy Z &eTd, LLETT,

i

(BE) HUNREHITEINFELL, TiE
b ZHiHE BV L £,

]

=

TELT, PRIZOWT, ILKFTRD )

#6
(IUAIE) ZNTHE, 6 =YD 6 E2 R TR EmnE BnEd, k30 FEE42 S
DT 3 HEDOEENOMBORILTT, TOHINS, BMFERS, ZoMmhe., ittt
BB, B IR RORE T & iR g, FH4, EoJin, kb A,
WrgeRRdy, HEFARE L W) Z & T, ZINEEHRAZNELE LTIRENDBA-TL S
BEZROTTN, TBIZRSTHNY FTL2I2, T2 FEIZD LEZ VO TTR, HA
OISO E ZARH Y LT, ZIUTHERE T, Tk 28 45 LAV TV E T3,
FEAMORTEHL LTSN H Y ELT-DOT, ZZ2WETEHEVIBTHWTE R
&TT, TTMhD, BEEZIZHROTWEEL &, ER28EEIX 20 EBHAL Lo &, Rk
29 FEEE 25 EME<IZR > TV T, AFREIXFELEERICIEN KD s TWERTAD, 24
89500 T &) Z &T RIE25 A< B WA REROMBHBIEIC 2 > TWET,
TOHENLIEA LT ToT 10 BHSHW, BEERED L ZASHLNWETANREZE D
AR, WL HINTEEE L THRTELBTHEWNWTE TWA &L WS Z LIz EL T,
BIRD 40% < BV E W D AR T, BHIFEIZ W TIE, BFFERT O &L il %

-55-



STHWTWA LWV KRBT 2> TWNA &N ET,
MBUZ DWW T, FHEAESMBEINT SWET 0,

(HH) ATl ZRAWEREWEEBNWETOT, FEANLIIZSVWEEA, bbb
%b\ﬁﬁ:,%#%ﬂ LRI E A LET,

#7

ZTNTIE, FNTT7TX—=YDO 7 CTT, HEHFOIFEHE WS Z & T, ZHIE >0y
Ta BB THDOTTR, IHFHRKIIHSSHWICHITHEHNDRTINEN)
ZET, 2oV HATRORERINTWE T,

Bt DO SCTFHEDO A% TR S AN DEERHR 0 ([CE & 9 & L F 9 1 BN P IE O HEdE T
ZHUTHROZ LT, b 2FENILFEFIA - LFEFEOHEE T, AT IR L
BWETA, ENORT& 2 WIEHFERE L ’ﬁbfi@ﬁﬂﬂ% - JLFERFZEOZENZ T LT
F LT, EEHRITIED TUIWETA, FFEMEZE LT, B LHEA S IUZHFEF]
M - LFEF A HEET D & D iEE & qu\i% HBCEEEBRAEDTNSMMNL T
D EBNET,

ZOMONEFEE LTIE, Tva Tt g4 y—2FEDREMEN) ZETAXIOF
BB 72 > TOVET L, THH A O TIT LR CHRAM IV 7B &0 )
JETA->TWET, Zhund, SEBEAENS bl ExCELLS (EmAlfEsxt s % —)
DI OHFETTN, KEBRNET 77 4 v vaZfiloTHELT, L5605 b 7
BELTASTWET, HEld, RPEENSA TNy 7T v 7 Tay=s WD DR,
FIFEBFELLIZIBBP B2 —DZ L TY,

RIZ2IFD & T A - T, 3% B IXEFEE & ISHmIEE O R &5 Z & T3, NIBB
ATy LU AREW) OIXEBEESET, REMAINI LR, 1T4EIC 120, EAENFFOH
BARPLIC o THEESEZRAE L TWET, DWRIEIZEBO A A =2 ZIZBRT 5
NIBB 2> 77 LU A& F LD, ZNUNE 66 BIZ/R > TWET, 42 T 66 HIC-
TEltWwWo Z lichn 4, HE., MOV T, T—1r v 3Tk EMBL &S24 D%
TR 21T > CWET, T, TVT TIEY U AR—=1NVDOT ~& 7 EamEFf
RATERZRMNHY FT L, TAVBTIET Y A U RFEEEEBHEETENSO Y 5, 7
VAR ETIANEEHIZNANAREHELRD TN ) L LTEBYVELT, TR
BWEROFT O ZHANH L2008 BnET,

TN, AL TTDONRAFY V=A% TWDHERT, Bl 2 I3/ NISBEEO A v 2 —F
aFNRT T T AN TA=RAL NI EDOLENTEY EL T, WAWARELXNLS
MENRHY £9, Thnb, ENTHLWANWAR, BICA v T r~T 4 7 ABBROT T 7
TA PN A=ARELZRNTWHE LT, ZABIHFEFITFHPRELS T, HLARRH T4
BEZITANGZRNE WD J) RGN TV E T,

NG, RKETHLE I REEDOT VAT Y —ATTENY =7 X—T%5@ U TOHf
TERAITRO, T ZATIFEE D TWERE AN, Il 2 TR 7 /N AR R0 s AR N O @RIk L
THEMRED LD 722 Lo TVET,

FWTAFENHEBORT VD 2L T, —FLZHY ETOITRIZED X o Lt

-56-



F LI AAREMSFECTHRO DN TWETE AR EIC /2 > TWETR, AEYOBRE
BICHEIE 2 HEET 2 L0 ) 2 & T, ZhIZONThH, 9o TEBEEZH - TL A0
WD DX EE LW T, EEIEHTOVWEBHEN D > T- bfE L0 & o
TWETINRE, BEE LTHZITIMATE DL WVWH ZET, WAWASTHE
BDOZ L EBEZTHEDTNDEZATT,

ZThinn, KK E2 & EICEENDLIOTTN, FHETVEMORE L L E VWD XD
RZEICHLHEANTOWET L, TO06 b E-HB THRBFENH D LB NET 2,
BHFE OB AR TR B E LTINS A A=V TP R— T DL 7n s
L, EFRIFE BN L TEY ., XA FA A=V TOFBEROBRER L LR LN L H 7R
EBITHoTWVET,

TG, REIEH Lo L IbE S TWETA, BBk E BIEEE Lo L O RERSHE
OB TT &, AR L T2 EAIEEF AT S 8 USRI 7203 H T <
DED IV LD R THHEBMOREZED LD & L TWET,

Beth. SHEHITBETHEEOERE VD 2 & T, HRIFROEBEAEYDFHELOHY L)
ZETRERAEDHBEEZIT> TVET L, MKFENLLZITANEIToTCWVET, Zhd
H.NIBB U ¥ —F 7z —&5 O, HEFn NMEEZ R — LT, #i%d 5T
SHEHFZ D T 2 DFRFNC 1 AT ONEMT DD EWIHHIETT, Zhzfio ThiziZn
T, BVEFLRTEMRETIENI LI R LE2LoTVET, EROITNV—T1F, #H%
1 Th L ITHEES, B VEEH 24 L WO r—ARNZ VO TT R, ZIITEHITYH
ITLDY) Y —F 7z —0Nbb I TH/L—7L LTHNIZ/R>TWNEWNH T %
EBEZT, ZHONIHIEEF—T L TVET,

EWVNH T ET, BN E OIS D LB LT VWE NS LT, 29V EORRE
EHETWEZWTWnET,

#8

eV T, BISITIRMEAD Z LT, 2016 BTTNHH I 2HEEHWVAETNTZRY £33,
KBBSEAENE D LT/ —VVEERINTZ0E WD X )72 LRIk & & STRA R
SbNbDT, TOLXIESTZERTT,

KBBIEAE DB FIT AN CTIHEF IR ERZEHEXITWET L, £V IH5%E
HTEX7L W) ZEITEENIC L > THEV L BTV ET, KBBEAEDEAIX. HAkD
H (B OBBERNL I HHICERE L TELNT, BGRERITEA L H EI1TK
FPE L W) RGNS R TN =T 57D TTR, ZHHICBE-TIbN-ZEizLo
T, B, Bi#E2., 2 ICHINREO 3 ft&, SHIZEIEFES -7 NIBB U Hh—F7
2B —DFNFL ENI IR TINN—T N R R&EL Y ELEZL, FREEOHME
b, 2. BGICEONEN S TIUT3HEU LITHZ TnD &) X5 BT, BFEL
T pofc VI LR ETT,

KEESEA Z B H 3B CTT o EME 2R T HivE Ly, Bl 3@ ro i b T
TA—= 7 7 O—OWREBEO FIZH R Lz &, KB AEE, R B3 - 7
DTELHFELETFTCOWET N, A=+ 770 —DIa—F L bEEL SR DOD
FIMBEEIRDIDNRENVI KT 51O TET R, BEFHTRESN T, BRIy, ki

-57-



EFTIET ) Ay — 7 T APRFEFITHIZTE LW D Z & T, FEAEFLRE> T LFE
FHOTDDOREEE > TIa—F N oinby—27 2 AT 52 &I Lo THRRA
BIR TR0 TELEWVWIZERBYET, ZTID, bHLAAUNEI L—T12hb o
O bENST2E NI LT, A= 77 V=D F AN =X LDRANKE < i
AHFE LT,

#9

(F=8) MR OB ORI ZEMEBZ T Lz EBnET, FTIE8X—Y D
9OFAEZ S TCWEZWTOLEMEZBZIT LET, 2RI EREMDEITD
REEZFRHE I E TV TWETR, SRIFZFD> B Eo o H)IE L EHEED
B OWTRHBIC SN W& v e Bk, Tk, 8)I0e4, BEVWLET,

D) —FECHY T, SEOWDIZELIZ L OMIRENF LI/ > THAADOK
DOPOMFEE & LFEMETED TS DO T, ZIUTEN AR TR ®O7E R0
TIM, YoM TT, hratni ik, ZHELO L IfilaBimThHY £ LT,
HZHG B & W) e E R E TR A A STV ET, FLE BIEAREFEMZL T
HEVWHIBERMNS LEREZ > TWLOTTITNRE L, <oV rAFEEnZToL X
IR A I > TWRWVWDTT, £V DI VEENIZRICHEREEMiao Fic
GIERTE NI ZENTNHS>TNDEDTTN, EOXITED —ONRHE I DM, FH5W
BNBHDDMMEN, EOVNITTFANRHLDMNEN) ZEFEETH-> TRl
DTTR, BEL DR LEEZINI AT =XLNHADTIERNNE NS Z EEBH B0
WLz W oIz £9,

7 F7D GFP LW ) DXL MBI TWLOTT N, v I L RlfuE T o5 GFP
BRSO TCOWET, GEPICHN YD Lkt ®E Nt bbbl T, ZOENICH 217 £
LT, HEETLEZ, SEATWVDY v IMhbidkaowtntan, A Tnbd i
APHIFFFEADOEINPH T D, FOEZ TV DREEADEIED TFIZO B BBEEN %> T
CEWHZEEADTELL, MICHALHRART, TTRAF v I FIZEHLDSA T ¢
VT LT, MEDOEIDONA T 4 U TITBRER TS TN E, D XKD AR5
WCEUD A E LT, T0FT 25 GFP O\ RENTF > T O TIER W E NS
TEEHALMMILIEEWIIET, 4. IO ELERSEN K E REFEMBEIC /> T E
TR ZDLIZZNNBENL S T DTV LML TVnD EZATT U ETT,

(EE) HoALH>TEVELE, TE & LTERELE, BBROWELET,

(FH)  F=bid, B~ T 2 &> THTFBMROIELZ LTV ET, BT,
YUATHNT2EIH W, b MM HENETFEEVRIT D, BEb LI 5
fa T, EAINIIARME THA TR F2ELRE MR L TR D . Bild OB —E Ik
TenDEND TENT B U VZEETT, MATELEDBAICRD L, HoTL
LB LTV DI T,

BlzIX, v a v¥a UNTORB AR T, HEEKRORNT= Y F LRI 5 R

-58-



RGN G > T T CIEMM A E L THE —EBIRO2EWVWS ZENHMBNTEE L,
L, £V olc=yFRFEELRY, DR EHEIVIERIT-E VS0 LR VM
b7 SAbHo>T, TORED —ONR~ U AORFR T, RA-bHiX, TO@HMENE >
RoOTNDEDONETRITNT, SFETITHDODDZ ENG0> TETWVET,

F9, BB X El> TV, O T—EOLEITICND Z LR, b, 7
BT 2/ DORIZAVIERT > T\ 5, s, MkOEE, mfE47= 0 o, BEITIE
WICEEL TR TS ENW) ZERGhos TnET, 272, TOAD =1L, o
ML EO TN TVWERTATLE, Ai2bid, BOLDTED AN =X LERET
XL BEoTHWET,

EONo A=A LW & @HEo B CERZ DR — b3 5 FGF (R /iR
HEBEIR ) 3, v avyaunNTDXHlhHHEBICEE > TWAEDOTIEARL T, Mz
IS L LTS, £ LT, ZREA&BMANE) X R D 7203 HAMNICEY AL THE
15, WERAETHEXIC, FFGF ARV IADT-LOITHCEREZT TN ES, By
ROBENEY o2 b Db T2, 290 o7eZ L E2RBTHRREETCVET, 2
E, BBV TEYOENEDOEBOEY OB EBEST 5O LIEFITENEAT
EEINREND EWVWI T b0 E Lz, TR FIMRTT 2, IZHFRC LD
W= FENI ORI Z Y LARWHERIIER IZZ EAHD, L LAZDHFNRZ VD
TRV EEbNET, £OWVolzbt ZATHIA UL D R MEINN TV 5 ATREMEZ
TR TX = HoTnEd, DLETT,

(BE) L9580 MREHITINVELE, TNTIE, ZE TOMBRIKTH, HDH50ETF
BRI IR T AIEENCEI L E LT, WANWAZTERAZTHX-WEREWET, ¥9H &
XALLBBEWWELET,

WerxRK) 6X_X—COMBOLEZATH L EEMESETWEEEX-0o TR, e
EHTEMNDLBEE LW 72T, SRk 28 2 &SRk 29 F 2 B 23 iz ol Bk
L7EYOSEE W) ZE TELALDST=TT I,

(UAIE)  IXvw, =9 T1,

(exrAR) BEELEZVWOZ, 20k b, filx
XIS 72 & 2 5 WV ) e R D% B 1, 2
ZDLEZABEMNTNRNDTL L 92, V)
RO TTMR,

(IWAIE)  AEKRFIRRFAEELE LD Lo
TR M V) Z L3R o TV E
o IEMMERATIE, FRRZSCRHAE D770 B Rl 72 B 48703
K22 b HoT=DTTN,

-59-



(E¥) AP T T ATO MRIB AT, HOWTH L Z—DILH
FIFIZB L CRIEN W E WD ZERBHDLDOTT R, Z 5 W K E 2skm i pl 213
FEAEBHA W2 W0k, Z2HEDY H A, MIETRICHFFL T, bhvbhiiv-o
HERIZL TWDDOTTN, NN EITTSNERA,

exR)  Z2TT0, bHAAKRFTHT IS ML T, BHEOEREZHLTH,
< DIERFZFBE S BT, W@ ORFIERT & RBH L THIZE A MR T, UK
BETHEFELIGEH L0720 N HNTT, Ll KRFELFEFIFAEBEIEAN &0 9 O,
EEORFERFEIEEZ L0, 4 &b RFEEZ O, ERFIAZOE WS L2 A%k
DOTHEEFEDEI DR EBNE LR, BRIV T enbnd Z LT3, EARMIC
AR AT L, TN TEL L ZITD LIEN DAL SHunLRntn)d =
ETEALWNTT M,

(E¥) A THEFEPO-T-L 210, BEA+Ho TRy ERFLFEFRAKEE LTo Iy
varERETIEIIARAEREZOTTR, BT, ABSDONNA FTA A=V T XEO LA
T, METL2OTEIELTLHOTTN, FATBIZE > THFIIIIEFICERE Z2REE LA
STWET,

(IUARE)  FEAEHOHFTIE, FrLuoktfoy —r7 o —Td L, Tz rR—h
THEDD AL E2a—H AT ATTENLEV ST EDONRNEE L NH)ZEES->TN5
DOTTITFNEL, ZHITEHILEENOBRE LWEZWE AN WWONE LitERE A,
ZIEASEARD I a=7 ¢ THEAFMICHESLEREDE LTI IAAEBE R ENH LD
FTER, TR HARTIEEEALITELIEDS & L Tnia T, R0 KFILFEF
FBEBIZAHT 2 R&ETIERNWTT N E WS BT, ExCELLS B X— R |27 5 TE 9\ 9 HR
IZLTWSOTTR, BEEMT TWEET TV E NI R TT,

(BE2) IV TL X 9D

GER) brol#HzTWEEEEZOLOTTIT

NEL, KEBEAED ZHBHADOR T A KT, AT
NIBB V¥ —F 7z —%ffFTnHE ) L
EREIPD THoT-OTTR, ZhiEEH>0no T
HTEAENTWDDTTH,

(IWATE)  FEARMICIR, EEHZE0H 6 H
LTWET, thofhH THRATE 25581013%4
LTWAHZ bbb T2, HAMICITE: &
MEDTFNLORY H LTS LW DRI T,

(IR) BRI EN < BT,

-60-



(FH)  JFANIAMFEEICL A TY, ZHEATE0 LT, BRTE7ATIEH Y £
YAV

(mH) B 124 T,

(E2)  [IGEST LR eSS s - e X2, B ¥ — AT =L RELT
IRE D B HEEFEE ORE DB SN TW=D TR, TN CHlEE LEJ & &%
HMHIZ T AR TONRNE WD IRNT, BB LELICEEE 26, 1HFHFHEWN
VI —ANS R BHST-OTTHR, BURIT, & ZICHERBEAEMFE T OEE #2452 L
T E2TOHERIC, VDA OVIIZEED L BRATELZ 0O Z Ll T0ET,

GER) W, b FALAEEBRZMENRHI DN TWDLIDIZ, K< EALRT ENHE
E@k@ubfvtmf#fﬂk%o

(IWAIE)  MBOT MO A M

(EFH) z2x, HFHLTNWDHEZATT, MENIZIZ, BEDOAEFETL D AAB)
72T, FIAIENIBB UV —F 7 =m—b8H L7 OMENIEE THEIZRLDOT, E
BRI, AMITE L& ST MR g, MMICh o3 2 eRE 2 25Ty LR v e
WO EIRETIAD EVH Z&ET, IFEROERE 20> TNET,

b, 777 TR EHEFVRE TRV O TR, BERE &V ORHBICA
HRE8LE LTIREWVDITTTR, ZAUIRYIZETREI/DE Wy, BEEBEM L < T, FIiC
FoTID LA BRHHITINEL, HELWNWEZXEHH-TENI L AT, HiR. TObHT=
D CHAERNRN L HEITHMMREE Ny 77 —ICLTEITI>THDH LWV IR L TT,

(AN)  FEAEHIIZES R HEOCRE, &
BWERHHDOT, NEBETDHEVWIERT, HDHHEK
RS THIIEICEFT TE L7 =2 — N2 S AW
IEL W EBWES, BAEFIS AZFHEHL T
CEVWHIRTETHLRELLEESDT, HEES
T 7 < TaDHE AT W e b ol ey &
BTN,

(EH)  EaefRr: Loy, HERpRTiE, &E
X, ZONIBB U —F7xu— |2 LT, HE
W, RIESEZREAALTENI Z EITLTY
FH A

(UAIE) o THh, PRIETD LW Z LT

-61-



RNTT R, I ERAER SN Lo, MERE LWE XX, Wi Ao THT
IIEIR B BEN 2N E VWS TETR > TWE L2 L,

(FA) 9 T9, 24N, A TWEZTESND X912, RYITE LN T-ET
L7z,

(IWARIE)  WBFZOFO I N—T7TiE, R1FX0 KREREHTTOT, WEROHT DL Z
AITEHEE DR RT 26T IR EZEHE > THWVWINE L, Edrn L ZAIFKITTH LIES
CIFFEELTHEL I EWVWSTIEET, EOHZDOLTNANAR I LEEZRLSTNET,
TG, SRR RIMEER ZTEN TS Z b Ho T, BT I NI & 25
THOLAATELZBENHY T OT, NIBB VI —F7zn0— 350D L ZATF% B
TOWMDZEMTEDHENIRITT, 7272, HHEOMER, HHORMEETRE-> TV
T WTODEEE, AR TZOANTT) EEXIEENTE HOKZDOTT 2, NIBB U
P—F 7 2 u—OBRIB#HERATLIOLREC LT, Ik, FECH Lo & EHE L
THRESETEART L ENVI AT v T EEETTWEENTNET,

(GER)  HOboAdfTTWEREEZWERWET,

JER) ZOHFEHEOXRX VT RZLENIDIZEI NI LI RO TTH, EHEOH S
A ERIT X 972 T T,

(IWAE) 2oL < T, R, SIE3FELEWIEHLRDO T, 34oL,
I FELSRDIEDR RSP IUTINTTITNE S, £ TRITNEWORARZIZES>TL
FOEVIFBNHoLeWET, i, bitbh s LTE NIBB Y —F 7o —L
IDEFBHDIBREO T VAT —URHDEEZEZTUINDEDTT R, 7272, #HEHIZAZRIZIX
B0 TTgnedd, henrBnEsnicbnnentd L, flziEZosnoX
bzt LARHE#H E VW Lo s 5 27
FFERNDNDNIR LD DV I EmITE o LTV D

LEZATT,

(IUARE) AOFHCBEELEZZ & TBEE LEY
DTN, FEREE PR TR LWMFFRE N D
EFons Lo GE I KBBEAED r — R 1Z
EOHDTIIZ2W s LILZ2Wo T2, Hih s
RHEHVBRN BWEENRZRETT, 4. T
DOFTBRKFETIFIL S EIFESR SIZEEr TT L,
W#EMHTTHLH 252 b ELWRITYT, 50D
TR AR IEAT CHHUTO D3R D R A RN
2T EFEEL NI DIIREENL HVED
BNDDONEHZ TWIEETRNTL L 90?2

-62-



(IWATE)  ZZIZBEWTHY 90, FIIKRBILEEITELEINLY 2T, HER L)
BOFTN 280 -0TT, 7272, BITEIXD 2 TIUIRFARET, 4, #IROAZETIX, #d%
DIFRRONT D, e LR 1+ 1 £3B#E 2 13N, £ NIBB
JHh—F7zo—b8 D EWn) Z LI TWVET,

BB 0 J71%, B Z =120 T 5 5 EMFFEEPINS AN TV D BN 5 O TT A,
WRFTE PN AN T WD F7 1, B OMFEH PN < BTV e T, ZHEIEE L VWO B
2725 TWVWETOT, FESNTTSITENDI DT TEH Y FHA,

be, By Ty TEAL, IRV EZICENHDIOELEEEbNE ) TTN, b7
< EHEFFITXILTIX1000 FIFHET S E0VD 2 TR TWET, 2FESENZ 5Tz
ALV ETITNESL, —ILENTE T E DTV 20 E VWS BT, BIfEEHE> T\
HEZATT,

(IWARE) HONEITIVET, ZOLHEE NI ERHLOTTIFNE S, ExCELLS
WWBELEL T A A AT A= A =085 T, H L ExCELLS Z25< bl
TeDDy, FmIZRSTeONnE NS L AR, HERLIZONE LARWOT, ZHHWE
7T e Bk,

(mH)  HEARMICIEER T, DENIHEE A T A = 27— ) b DR il
D 3KEEID FIZH 72D TTN, ZHE TR 29 FEEIZW ST AT E LT, Z0OHEAA
TV AT A X —ICH AR X —D— &N CHRBER L., HRB SIS
DHEBOWIEE v Z—& L THZIZLD EIF=on, EmalkEsLtt s ¥ —T73, o0
IBMTIL, AN AV A = A& — Xk SHEB D Flzdh > 7=bil T3, Afn
BIRERTE & — TR b ClXiiey 3 #E & 1Xhlic, #gICER T oot &2 —Ln
I LT o TnET,

(UAE) SR FITET D D EBOPIEERBIML TWD LW H RO T,

(mH) €9 T,

# 4

S5R—VDX 4% T EIZHoTLIEEN, €~—7 2T THDE ZAPAEMAIRIES
& — (BExCELLS) Z#HLT DL ZLic7z2 9, BERMICIE, BN EsET
HEE LT, HASE, HEHE, ThNSRNHEY S5 3 5D, Zns bHEHRE
MEET DR L U CHEAREZSR. B HEEIR O RERSINL T E T,

(IUARE)  FAENO X 9 ITHIZRE L ~UL TR RSOEAE &N E Lo b D LFED
TIT 4 ETAM—BTONLDOTTN, << ORFETIIEAGMAHLE/RS>TNDOD
TV EBRWES, ERAEFTIEEA L SLVOFEMIZLHILTWVDEDTL & 9D,

-63-



(ILARIE)  1EW, BESCS TWET, BF, ZNENO T ONRIEECHSTEE e & %
WELTWEEWT, 1T RFHMEE ., 2WEHMEE 2 E S, 2 KEHIE LT ERO TR, 1
WRHEE X0 L CRlMliZ L TE WD Z L 2R TR, R, SITARE OJF L FaE
HIOTTINEFTA, FEEH OO TIEE OfHl 2 REE OB HIC ST 5 L0 ) 2
LEBBO I PR TVET DT, HDHEMK, FFEICKFRFMIT/ > TWET, HiGH
DI DIFIE, XA VL7 MTEINH ) 271320 DTTR, —Iei i L CRedkizzE L Tun
CEWNWHTZ LERSTVNET,

JIN) A LEEZRELTLEI DL LARVDOTTR, HiLnkrZ—%o5< o= &
T, NOMBETZL D, ZHNWH 2L EHDLIOTTN, T e, 4. R ENZE
bihvbho bl ZAEE, BEEHIE N —V T ENENIFENRELI T, ZNEEITH
MEVIERIEND Z2OTT IR EDL, EAPFICHLEI NI BDIFASTETNLIDOTL
X 9D

(M$E) ExCELLS N C& 72 & (20, MiiIH v FHATLE, RiIFEEBLED S

DitBARH 0 F L7, HIIMAENNAM A DL L QEEWNPSHTWDAE N 172174
<ﬁof%ibf\%$ﬁ#%ﬁﬁ3 W% 2 . Bh# 3 DR Y 3 )8 ExCELLS 1217
TWELT, ZRLEHRMNS 8RR MRB - TWET, by TifHdid L7k
KTO6RDTTHN, £O2%2FHAHF>T, ENBN—RAZ/R2 > TExCELLS A T&ETW5
EWVOIRPLTT, 7272, TEREFIZ, PEAOIITIA L, FEHBMANZRLDE S D84
I WD T EEHME LTHEREMEZRELTZE W) 28I £ L, mHEEAE,
BMRHY ELEED,

(\H) 4. Fﬁﬁﬁw‘o%}ﬁﬁﬂﬁ%ot&ﬁ@ﬁ@?ﬁﬁi ExCELLS D/ 7 Ly hOATF
DANFKAFZEFEI & N9 & 2 A0 H DM 7 L — 12, BHEED 1 485 L EESh
TWET,

(IN)  ZIH V) BRTIX MM EZEZ TT T ADF R~ TND EWVWH Z L TT i,

(FH)  ZOrEBhTT,

(FBF)  WoKEkAE, LHE,

TR ANTZNZ ENRRELS ZHDTENET, —DILExCELLS OFBFETY, FAE BT

B RIS R CTEER S R YT LA BRT, ER, BFEEHE L RF2 LB DT

AV HOFEFEEFERNE L, FTrAL—YaFt L —FEEDH TN LT, EORIE
FAOREER ERBEENL L TETNDEWVIFERH D F LA, ZOHAE, Z2EF 0N

-64-



WL DINEN, ZHLZELENNE v NTSHMlaD
FEARTEE WY Z 0, THZLOMEEIXE S W
IHDIEDINEN D DEBE LY TS T
HEWVWIBEERH DD TIERNNE NI DT,

FN7 AL =g ) b —FOEBEMEITHER L
DO, RIT Y EBFFTROL L E L) —FEEbA
ERETRETIE AWM ENS ZEN, 4, T X
UATIEERINTWT, HiizizzirnWHr 7w
EBSEB ERHS>TETWWAHEWNWS ZETL, BE
WZHRAEFIZIFEmMM b AN EE AL, NIH & H
NSE £ ZHWNH EZATHEMmMBIAE > TV
T, EfiSnTETWnWar ) 2 tabBlsLE
L7,

T, Z® ExCELLS OBFEABWT, &I
T REAL I T Lo n, EFNEOER%Z
HoTWDENEI D, ZHUTELLTHNWENW I ) AFFEEOFRRMMEICE L5 &9
DOTER, XY EARIFES b T AL —y g T B—F i NICHEE L TV E4 28, K
SETHIITATL TN TWORITFIUIWIT W, VRSN TWAIRELEDT-< S A
HDHEENETOT, EMOBIKE BT DM T, A XM THLINEND Z L%
L, HIEL, AL TS W) ZEOEENER, bOTIKHTETWDHIOTIER
WhEWS Z AR EHOASHTRELE L, BEFOPTEE, TOVIHIEBMLED
T, BAROE(LOBEMHED T, SHICHEEZREL TV TWeETo0nnlnd
BRRERLE Lz,

FheE, O 1 RBEE Lo 720iX, FHliliC>WTTY, FFEHAEATL L, £
BHIBEIIBEFEMIESND 2 L1220 T, W THRFOHBRENERERICBITT D &
FESE AN 1000 N & H 2000 ADONZEBHEVIZFNTIHMELA S Z &2 94, =
DWFFEFT O AETTITR—ARH Y | BORmWIEEZ SILTWDIEAET TR, £OHFTh
FHI L CTHDRENAN. 2T D RERHD L, TOWVIZENRELTETCNDLDOTL L
5% bLEIELTEHE, FNEEIRCoTHAIZIMEL, HAHWTREL T, Tz
FBHI R 28I ED X Y I2FEH L TH L DONZHONWT, D LB TWEET76
EEWNE LT,

(IWAE)  HiFEEBL-oEHL EFE LR, Ak, HE5ERRLE, FHEALERT &V
D DITFERI OB WD ZLICRDOTTR, ZOFREHITREOHIENEA ST & X
2. UREOMER 72 o TS Z D, b TNTE ST DEERIK TRE OGS -
TLEBIEWVWI ZLE2EbN T, FEH TROVTIZOVWTHIHMEi 2> TWVEd, TF
N5, BUEBEIZ, BFZEFTIZ DWW T 2B OFHEiZ o> TV D & W 3R T,

b, RFICWTEEZICH, ZARIEEZRSTWELEIRDLDIEA D LS TWVE
DTTHN, BUEDL oo TWETR, HENICARLICEFRANEZETAEREDTH D)
ED ATMNCKMENTL D EWVIFHEICR > TL D L F—B# LW REEIC 2> TL

-65-



HERSOTYE, YWUNE, T CTHTEEa Ay F Ry, FEHTRVWHIZOVWTH D
ANZHENTEEZAETOVATAIZLEINELTWEZDOTTR, £H50W)H 2 L AR
WTHMDOEIZHINIZRNERB S Led bbb -o Lo b0 T, BUEIR, FEEHOFIIAR
MNZBH L TWETR, TRUSADTIZHONTIE, Ml ST, —its, fodks L CidsE
STWETD, FFEOH LA Z2W R IIARNIT@EITI LRV E W SR TT, T
b, HboOREaryTa~v A AL L) 7RRBITR > TWET,

Bol®detbh, 4, HEEREZRELT, 28, B0 oiHliz AN CTERbE 9
LHE9 R LEHIEICEDALEVI IR LEIRENE > CETEBLNDDT, KA
Wol=Z LiZ7bpliE, FEEE L UIBE->TWET, 7T R LTEANDOGTE T A %
L TNDEWNIDESTEH 00O TTITRE S, AMFEORII—ET, T TRHmIC
JCUTREBIAZEZ AL WD Z L1l 7etuE, A D5V D A TL 2 DTSR O
ZERDOT, ZOWVIRMESS VHTZENI I WIHIMRDFTELNI LN E D
MEWVD ZEIZHONWTIR, FRREHIFIFEFICREEZ R > TWET,

(HE)  HREHITIELE, FTI—VDK 11 & 12 T, BFEEDOESIR
DUZOWTHEICTHHAT HARELE SO TTR, Z2EFHTENEESENHI T ET, K
DFEEICE LETWEEE ET, ROT—~Th Y TTIHEFRA - LRGFIEOHEERR] 2
OWTHH ST TWEZE £7, £3, EEFMIZONT, mBELEAEDT D BN
LET,

0. £EFA - LRFEOHE

(BH)  FAOFTNS THHSETWEEE 4, BRI 12~14 X— I EF A - H[FH
WFZE D FERDRMDENINLTWVE T, FOH T, 13 X—T D™ 13 BIEFITH NN 0T &
BNFETOT, oA TIHBHIE WX FET,

#13

A FEAEMFO REFAFIIIZESONOB T T =N T EZNE LT, X 13 O—F LM
ENTHY £+ X o, TEALREFAIIE 205 [AEWE G LR AE BT B 78 2k [RF
RG] £T, SEIERLONITISVET, FL2OAT Y —ITIEENETNO BN S
D, BN F I BEICENTH D T, Zof T, FEEOMNLS bEONR =260 FF D
T, FTZ2I00 THPASHE W EET,

— B2 THEALFEFRAMIE] 0o O T, ZHUTERBAED BBV T, AN
THRZETHFEEZAK L., BRSE D012, MEEEOMZEE - FTNO BB EE4L
DI N—TIZ LD TT, FINOBIEE LN DMFFRE R 7 V—T % Fo T, K& DO
Ze IR EF AT TN D LI L O TE, FRERIIZIE, 290 ) HOBRRHAIZZ
S T UHPREEIZE L W o T2 b DICEEB L TWTITEE L bhvbhidE 2 TV ET,
FEC, ZnFE T EALRERFRAFEEZ KL TRREL TSR S SWET,

YRR 30 AR T EASERFIRATEE LRI L TR £9, 2t 12 X—=JicEnrnT
WETH [ AX T OER - J1REZOBITE) THY 3, ZOWIETIE, IMNBOWIE

-66-



H.ZNDDIAEMNERD X Z T 0o TWDMIEE NS> THEZ BB L E Lz,

Tt o =7 VY - IR SRR 12, AN OEAEZ AL THr
LWETNVAEMERET D, b LA RICL T S FEIE 2R EZ LT &n
)2 EEBHE LEERIFAMEIC2 > TWET, 25k, FEEO ER2S 100 HHT
B TR0 T 2 HERIR L T ET,

FNND | —F FICEDLIVTOE T [EB ARG IR A7 B B 76 4L R R AFZE ) 13,
FBIZFEFMEOFNOHBANRH Y ELIEL I IBBP B X —EWHI RN 7T v TR 75T
HZEEBERE LIS TLIZ2 0 LT, ENOREENDIREZ 5> T, AW
BEIRORGF N OBRICBEL D F =R E21TH> bOTT, ZTHH0HE, ER 200 51
FCTOMRE % I LR ZIT> TV W TnET,

LIS DFFFEN TR CAFIE R (3 T, AR CTIE SN D BA DOk L1510
EIHLTWET, EnS 3FBBICHY ETMEBILFEFRIAMIL, TN HEer /I 7 A
HEFVRFTE, HEA A — T 7 HREFIAFE, Tnb—2%E L TREANY b e
77 7 HEFHAERE VST L) b ORZEITH T F5,

X ZSERK 28~30 4EFE DOEBPIRIN B 0 343, AT < SAMFFEL T =720 T
WET, BRI < 0BT ) —TIHRA I TWET, FilsbE LT, THAEA A
— YU 7 IERIRAGE) TIEE TR B> TWET, BB LIb g Tidd v £
FAN, BTHEP/HET IO, A A= 7RI L E LT ABIS (el A A 2
— VU T EET T N7k — L) PRET AR RIS TN TNSEWNI I HEH D F
TOT, HEA A=Y ZHERIAMZE] T2 E TEIRL Tz X 5 R IEFEFHAFFED
—HEBAY, ABIS DV AT MM X VITORIZE W) AT E X DNET,

Fro. WAESOLRRM AT S R Thr—=v 2 a—2%EE 350 £, [HF
Fe) FEBEM TR BIT D & F S ERREEE RRIC U i N N O 2
[h—=v P a—2%EE] LW Dik, BEMOFIZ L —=v T a— 2B T 57
DORBEEEM > THTo TV LIFENCH L TXEETHHDOTHY F LT, ZHHFk
0 FFIxENEN 2/, 1HEE Y FR—FLTWnbEZATT, UETT,

(BE) RIS NnELE, FEXFELT, 17 2=V 15 OFHET VA
Ko H—ltoxFE LT, EHEAEANORBENWEZ LET,

#15
(EB) ohbhid, ZHEREMBGEMRAT 27-OICET VERE VS D&M 5 D
FTER, WEROETAEMIIMZ T, KTITVWDWLIEETAVEH E VS, 5 F TER
WZHFEVHEONT IR TEAEMEMR S Z L bR VIZ TEND F Lz, KFEDHS
FOHRIZH, YR, OV IETT NI ZE S TIEFIZHN & 5 AEMBLRO A % fif
ZHN LTV EW I TR EABLNETOT, b e LTEZE >V ) TOM%EE Y
R R T D7D, —DIFBETITE LTY ) AT 2B EWT5 80, FT A
VT N AN EATO ENEWND T EEBEA T TE 2O TN, Hilicz ZICEiE T
WEHITH> T, FORBBEIEN T 52 L2 L o> T, ZFOHMARBEETFENENDRERE
EHALMNIT S, FO—HOTuv A2 — AL AT EHZ LIk T, IR EZFR—

-67-



LEDEWIZEZHME LI Z =0, ZOFMETVEYREE Z—L 05 D
TIEWET,

BEIZAT > T & 72 RNA-seq OB FHNTIZM Z T, FRR 30 R IE, FRIChaT, HAfia
HEHRLTENWD E LY ) AREHENTZEIET 572010, 22120 H o L2 AEKFD
IWARSEAEIZ S THR LT, IKGRFTY ) ARECIEIERETVEREZR>TI BN
TR EBRELOEAKRE I, JBRAT RS MA LV FEWH Z LT, SFEITEA
WF20%., JREKRF80% &EVV) Z & THRTWEEE £ Ln, KEFEIT 40% 1 60% & FAMD
HRZHEOLEL T, S8 LML LTVWEZWEEZTEBY £9, SHARSAIZIE, ATND
SEIEREEY, ETABHOT ) AREIC L DBIETHEDT RAAL A% LTV
W2, Fb—=2 7 a—RZW L TWEEWi= ) LTWDE DI TTR, A%IZFT D)
O OILFEFHFIEIC B REBAICT RAA REEZTRE W EEZ X THET, LLETT,

(EE) HONEHSITINWELF, T, EELT, Fyatans 4 y—27nm
T MIOWTITHHLEST, AXFDICHZTF LIRS, T HAicoxF LT
TV TS e UCERATHIIZE L TWET, T, ETAXBICHZTE LT, SHEER
FEW L E9,

#16

(FmH) T 17T RX=Y0R 16 ZZEBLEEW, AFZTLEVIDIE, BREENDET
NAEY), AANBTCEETVEHTHY £ LT IIEFITEWVIIZEORE N H W £4, FRiC,
LAHBEBRFPICBVWTREWH S E S EREBRIERZM S ZOIRFNER 2RI TN D TT
N, TNEFEEMNEIEZTE LT, BRI EELSHFREILE E LTS A Y V—AHE
R L CWET,

A TDONAF Y ) —2AHEIZIE, FETHDLREENFOMIZ, IOLEZHY T X9
2. 7RI & U CTHIE RS, 2 DFTERY: T AU E Y ST A7 TR
WZRLNETOT, TOEEELSEEZITONDIFEERENBMENTVET, &5
2 VY —2RGRON 7T v 7B E U TER KRS, Zhh bR OB L ERFZERT H N
Lo TWET,

L TWDY V=R T, SEZERAFXTIORMN, ¥/ L7 v—2 cDNA Z B— 2
TN AKX I DOFEBRICHL BRI EER L W72 bDTT, o, AX B EFE SR
WK ZT DO HEHES, YR Y T LELIFITHBECHBEL TR, 7'e ha g
T AREDT T v T A — LD BT o TV ET,

FEERORMLERE N Z DL TIZH D F LT, PR 30 FEEIE 497 D A X T) D Fife & SR #2
L E Lz, ZHid, R0 @m0 L g4, Zhnn, 7 A7 —2 - DNA
s a—rRn53 7 a—r BEEESR N 210 AZREEL TV ET, LLETY,

(B¥) HonLHrT3nE L, TE IEELTI9XN—VH17TOT Y HAHITHX
FL I REDOFNBEWW-LET,

#17

-68-



gn|) T HTAONRALFY I —RAZOWNWTHH I ETCWEEEE T, LIClmENGR
RSBV ELIZL I, THTAONA AT Y — 2PN RS T, [CHIRIEE
DY SN TWE LT, AW FIFZEATIZ o aRER & L CRBEAEN Y YV — 2 DINES
BlA72 E & 7> TWET,

THHAIE, THECOXIICHAMADREZMETHY £ LT, EFIZE OEELH
WHET, K17 OTICHDLIIIHEOERLEDE, L, IEFICEHRRERENH D £
LT, TR R T VAR NS THERIND Z D00 > TWET, 2016 FICEEFIL

CEIRR, UMK EEHE L CT YA OLS ) MEFHIREI L, BUEIX, T AIEH
@%m%@wfmét_éfﬁo%&Hfﬁofmé)/szbfm\mT&&myu
—VEIBLTIT A7 u—y, ZTRNET 0 A ITREO R, WEIHRHREN"H Y £
Ty RIS TV ARG ERRIL, Fpk 30 FEIL 1 HRFERZ2OTT N, 3HETT3H
35 7m—r 410 B a9, UL ETT,

(HE) HONEITIVELE, TE EEL T, K18 DRPELE N, ANy 7T
77T =7 MIOEELTH, JIAKEDT NS ZTHANWTZLET,

#18

gnm) b, PO EZATHENLREENH D £ LN, ZORFHEEE A Ay
777 7uye/ b (IBBP) (&, RAARKEKXKZZIT T, ZOBED2012F L0 A X —
MLm= FTHY ELT, ERBEOEELY TNV EBHENID LTI T
THRETDHENI DT, ZOFEET, EoDOREVT T A MLULEDOH /1O FIZHEM L
TBYVELT, ZNETKCIATZIDTL—h, Fa—7, Abua—, FEL+H TR
S AR 210 HFY TN ER Y I T FREE L TWET,

T b o —o K18 OAMOTTTETA, HIFEESBEENGHHALRHY L8
2 BB BT HURAFEIN B R IR AR E WO b ORH D 3, FrIChkal, Bl
EBTNVAEY ., IFETNVEMER D FREDPEZ TOETR, £ 95 LIZEMORLEREIN & v
IDIXFETEHNL SN TORNT —ANREL L HD ETOT, O X5 2FHET VAW, I
BT VAW ORFEINORFEZAT 5 &) EFIHMIETT, ZAUTBI LT, FHIFHET
IAER] 10 HFREEZZITAND Z LIC25T0DDOTTR, EFICE OEERHY L
T, MEREEIT 18 HORFZZ T AN TEmL TWET,

#9
BAERAFHANBAR O ER & LT, 8 X—IZ THLDOFEMAFIEAE ) & LT 30 FEREK
DT VAN Y —=2FRRH Y £, Z20O—F FiX, FEEEOMEEORRET, 7 Y
LY DOIPEIEHE & IR OFAERFICRD L2 E VI NETT, 20k ) RIETTLEHD
RAFELAT & D DIT SRR B D EMBEEEIRDORAF DN D e nh, TLARET
IS ERY EiF s cnEd,

#18
HElF, ZOXD RERRABMBEAREO I 227 4 ZRE LTS ZEZANEL

-69-



T, FlZ—H, 7I9AFTIVPR—=v a7 7 L AZBMELTWET, FEFEIZKIC
BHELE L7, LT,

(BE) HREHITInELE, TlEb I D, 21 =YK 19 O/ A A A A—
VT EET Ty b7+ —2 (ABIS) O#iHE IHETWETEWT, ok, JEMAERB®
W= LET, T, EFLABEVLET,

#19
(EE) 4. EMBRICBWT, ST A A=V T L0 DL ) MEDEWIZ 2 -
TETCWEDLITTTINREYL, 4, SFAIDOIEENPASAL T A A=V THEHED T < &
ERAH U ZBRICRIBEIZZ2 0 £ L7200, BEOHREEL, H50IIZ I Vo7 b D0
TR, Z LT, RIEEEARLEENDBIFELAD Y £ Lz X 5 ITHEERICIX
ETORFEDIEFICHER L TEONLENIZETLE, ZH9VIHITEROTIL, brHE
SR B AN GEIR TR SR ST R & WV D OB E D £ LT, ZOHRHEIIAA A
AA=V L THFy NI—T THETDHEND Z & T, AW FIIERT & A B 72T
EHZE L CUSEWELE L,

21 N—=U D19 & ZE L TEE W, ABIS IZEND 20 OKFH b BAMEL & 5 W X EHGAEAT
DITF A= " NBINT D X v b T — 7 TS, B MRS, B LS4,
HEIENT D A RKOFEICNZ TEEMO N —=0 752175 2 L %, 2R KEARE LT
FolmbDTE, W 30 EEDOFEENLE FDOHFIZENPNTHDDTT A, #iT 287 1.
Fo—=U7%MAETE 297 LIRS DI EITV, 2 <ATFRSCERITHE O
TWET, Lro ERFETCIFHEZIZETOT, 1 AICHHFHMGO TV > 7 &% F
2L ZATEN, EFIERCFEZITo-TVNDHENHI & T, AFMliZzTEEZE L, b
TV ORMLIEFICELS T, ZOFFEDTHLLWWNEWI Z L E HEFHEVA
WCZDFEDZ LEFEMT DL, HRICFICEE LI SHEEEZIT) Lol nolca R
YERBHoOTRETIINE L,

FLAERE D ASKAT » T SLRIF BRI LB 72 50 2 R — 9D Dloxk L ¢, Joli
BB 2 R— 52 L2 v a il TH0MN ABS THY, bhbhii k< x
ZESTTEZTHWET, 7272, BIFEBEAARLEENS ZHEMRHV E L2 LS, B
WHED B 2 8 LUWDBERR S B R Tl 7e A A A=V 0 TR — b LET 572012
X, IR R B ISR > TELRITHIEN T 2V D T, ENSHBIER IR X 22 R8E
W25l nH b7 VO TRFRCHL BIFE L, 4%, BHAROFPINIFICHELE
D=, ZTI2WI T Ty F 74 —LEEINISIICHARDHFTHEHE L TN D, 77
v N7+ — LD mEE E DN SIITHEFEFL TV ONnEWNW) Z &iE, RRELEITTIE
T ARBERY L2 VT r—AD FOHFIT, am— b « AgERE, JeiEs ) Mgt
g, e A A A= 7 T AEHME NI UODT T v T F— LARENN
TWETH, 2ol ETAMBETISWE LT, Amf i idEifas s vy o
NHERY EFLDLLIRLTH, @Em L it hiE e senz ETiaunnt Eo
TWE9,

-70-



#20

TRE, 2OVl A A=V T ORy NI — 7 BEBEEICTRBEIEDL LW 2k
b, R BbO—2oOFREIZ > TWET, K20 DL TFIE, MEHFE, A—A TV TOY F=
—TABS W/ B— LN A F A A= 7 (GBD) EWHEEERY hU—Z 2B Lz L
XORAXDOEETY, GBI W) DIF2—a N A I A A=V TERRIZ Lo A A
A=V T Fy hT—=7 T, 22248, ZLOEPRBMLEI ELTWDHLEZATY, A
YR A=ARZ T, bbAAT -y NGEE, ZLTT AU BEOFKED, S
DOHY, ML TWNDHEZALEONHVET, ZOFXRYy NT—INRTEXETE, 20O
oot Bz THIfF S8R Lo T2, REMBEINOFBHRILAE TH D &, HilrE
DR L—=2 T EOHEMARH - R, HDOWIEF X ) TR Y EOMEE E
5. BRI T — 2 ZEHEANCY =7 LTEAAT 2 &0 ) Lo ettilAaz o
KBEMN, ZHOVOLMEIZIV MDD Z L2 d EBNET, 2ol EHIEFIC
HESNTNDEENWIZER, BT VT DOLEICEEOHTNS ZHRFENRHY £ L, DL
ETd,

(BB e Z8nWE L, Tk, ZHTHERFEFI - LFEFZEICE L ToHAA
bt BnWET, FOINETORRICHDETELT, ZEM., ZTERZE, BEVW
7-LE1,

(UARR)  FAHIEFRFIA - KEFEO—EFHFEEZ SE TV TR 72O TR, FF
WZHIFE RN E ZATIRT ) LD Z L THDHL X TH, A 74T 4 V% RN
BEAMNMEE LT, AT TIXERT — &2 OB LIBHT O 520> TW =T 5 DT,
EEDEL OHFENEF L TODEO00E VI IS EFH>TWET, £H95L, H4%HE
OTEMRNIRY BONDOTIERNNE NI Z L d FEEZLTVD L XITHBIELE L,
M OIEE DT OB/ D EITE > OTTR, 2EMICHLA VT 1~T 4 Vv RN
RURILO T, EHICAEBEPNEZ 50 TIE20OnELEWZLET,

H ) ODEX TWEEE VDL, ABIS DR &V D DI, Wb 2 EMER: & 3L
B OHFIREAI e L R L D2, RN B 2% OFHFEO L O RIETPLLRTWD &

-71-



IREDEEZTEIALWTT A,

(LB BHRRICH L BT TH LR D o700 T, Ziud, Bz ks 7 AT
TE, EH VI LAXEEVDNTELDOT, BFER EZTUG LI R RIZR o TWET, &
IV H T, JEEEIND HFOMIEDOEMN, HHBREHLINTNDLENIZETHEHD
L EWET,

(ARE)  HYREHTINET,

#13
() K13 o BEFERAZEO FRRDL T, BAIEEFH AT T VAR 2 L&)
HYETH, ZHTEIWIFERDH> T, ENSDHWVIEERHDLBDRDTL X 5

(@) THEEAL, SEFERNLRELZEREL TH2RVO T, RIEDZ & TEEZWN
ZLETHN RSN LDODOESOWVTHFEN I SVET AL S ESERDTT A,
LTV bDDOPT, RIS, BRERMENRIAD S, o, AL LTI Dy
BIIRIFV I R= P LEGTREALNWES D LD b0 &, HARICHRRSETWZZW
TWET,

() BEOEBSNH-TEWI Z T,
(BH) W, WAREAICIIZ Z 2, F#FAEB L LTIHIWELEEE LT, 74

fLEHLETES, L) TSINET,
FAIL, AT OILFEF AL %@E% PATWES, SMBEE OGN 24, NEOZEN

X7, 8LWTEER Y DTI N, THREDO L, IOTWET, Rz, e ntr<
&, HAILER AV &#%Twiw B L RR AL, o b AEYEIEER
FTHRLR A H A B 26 I R A9 L%Libfi#%uﬁﬁu%ﬁbfﬁbibfx

%%Eﬁ%i#n%/%%E%iLT\%M%éﬁ@éﬁﬁﬁtﬁf Ao Lk b L
WHZ LI LTWET,

ETNVEMOT b, BURTIIHFERO -0 SO WREIRS L TWET, 2ol 7
Y —OHEFRIAMERICBE UE LT, EANICIIRE EEAEZTTToT, Zhbit
AREIE VNS KO RBOFEIC L TWE LT, 20O ET, BRHCHERZ2OE DOIXE TR
WEWSFIZRS>TVET,

GER)  9bOBUyHA—HFEILLINRIEEZRL-TWT, 7R FBEICHEM 230305 D
T, BN ED S HLWVWTEIRENEDOSHWNMNE NI DENODHRITNT TWVDH DT
T6, TiE, M. BERASHWVEWVD Z LTI,

(FH) %5 TR, BRTFF2HETT,
FEEICEALTHIMA & LEFAIZEER. WO BRMEEED 12 HIZ#ivbl-> T, 1

-72-



A6 2 A2 TEEZITWE T, Lo, TORMZZT TIERL< T FRE DM
WHT Y —=Db DI LTI, MR ZZ I TWET, T iEiEE A EHmTo
%ﬁ%ﬁikwé%m@ofkbiﬁo;®%§®Eﬁ#§<@%@®1#ﬁ\%%§é
DFEEZZDIZESADZH IO FITENFEEZT>TEY £7,

GEE)  HUNELITENET,

#19

(FexK)  ABIS R 7 / L7e EiX, FE IR OB A DO TR TN D b TT &
e A %nﬂmm®w@k HrobBOZRldHoT, RbTIA4 7 A= ARL
DHID IR ST TT R, 4, HFEHYEIFREEZR S TNDD TNANASRE DIZH| o8k
@ﬁéﬂfﬁfwék\Wziﬁﬂ%gﬁﬁkf/7?77yF?i%A%ﬁTﬂ%oT
WD &M, AIEEEAMRIZ E AMED BBIOEZ LS TND ED, WANAREDRH - T,
%0y, TNETN—F—EHLDOTEHRVWEESDTT,

Z DFFEM ORI TR TNDH DI, ﬂﬁ%%%%ofwéﬁik%ﬁm£¢5®
T, HHEY%, HABREOEITHESNTHDIDETE, MIce XEEZT bRV
HH NN WNBEENS T ERBYET LA, ENND, RKIKSETELMAUIVELE
RHENDLENIZE LB T, BB TEBONDEAEFTOBAE L NI, AU v
F, TAU v bEBEE LW B o7z TT R,

(EB)  ABS (COWTIEL, FEFICEITRERMETL T, LIF LTI Le s/ m—n
NASAFA A= TlE, 22— N A F A A= TREIC 2> TWADTTR, 20
Fy hU—2E, 772 FEFS TS, FoTORNE N DEBIRAC, #T b
TECIEEZT LN L VI FH— &2 LTWET, Z0O/DY, H5HIEZ 9105 H—
B AW Ml 2 TGS 1 BRI VW TR S LW ) L H AREeEE LTV AD T,
PIROIDZD ABIS DHFTH, KFECE > THBELTVA LIS bH Y T2, bi
PRKCFERFBEIL, 2520250 ) TRICRORRLED TOXHEE Iy vay
LLTHT 2 TRDDT, BPBDPRELTRBEEMD ZLIFTERNEN) Z LT, Ky
RO =27 DR TOFELAELTCWET, FAibb 7 a— S Ff A= TN
BERT, TOMIHBITHINTER LI L 25T, A QBB CIIRIIR O BUSH IR > <
WHDE, ZHEENSORE DS T FTEE SN TWD 06T, b, BoLeo
ek oic, MARIICIES @i%&“9®i TOHBZF NG & BHEHIC L
iw?ﬁwb Z O DIITMIR BB TlER< Th o LETHEAMICHR—F&hb
i9ﬁ%@fﬁThiwiﬁm®fﬁ&w#@ggbfmi¢0

FerxR) BolxdEBhTTXI, 7 /7777y b 7x—aREERE, B
IRERE, EER L OEFERA LT IHED TWT, BERAN STV NI E L, f
XL ORI S 2 WV FEFIHZCHBRIZITBE&Z T I WAToWni £ 950
9&9&%@%@@\%Ti%ﬂkof%fwéﬁ&momﬁﬂkbiﬁ FA 74
VARBERZRIZEINI LB XA TV RERDH DL DN E Lo TnE LD T,

-73-



aAFLELE,

(E¥)  HonES>ZTINWET, bHAARMIE RO T, BGEDWRWDIT TiEiRn
DTTR, REITIEFITDRNE NI ORBURLDOTTITNE S, 7 74 FEHOX v &
7 —27 T BINDS W9 & ZAITME Y AT LEIEFITL o0 Eo TWT, MREDFHIH
Zxt LT, 10 E TP R 57200 LVE T AREED, /e ) N— A 0NE ) R4
VAT AMZLTWET, BENLOFHANZNGEITIE, £ 9 WO fEAa b B & R
WET,

bl DTRERET LS )T 7Ty F 73— AIEBELTNC, ST T T b
T A —AIHREL TND EZARZNOTT R, RNL0 7= & [F UBEH CRFEM S
MBI, 72720, BENGITERS & W) EHAZEAL TWET,

(HE)  FITABIS DFEHFHIHY L TWVEOTT A, R0 FHEH~OWEDER,
ZEATT—AHBEZLTWD L, B ZE > T RWER, &) XA TORMIIE 2 o
TWAHFHMND ABIS ZFIH LIV BERITH > T, £ 90 ) DIESCRE ~DHEEIC
BN IHTHHoTVET,

e, BEICBEL T, ABIS EEDOV VRV T LR EET D & B & HOLBEMEECH
K7 v —TEHBE L TCNDA—I—DFHFNL, VR TAIBMEETUELLE W I [
WEDERH ST, ZMLTHOWTRELREEFEIIL T NDREVIFETHINL
THHo72D LTWADT, BKITIE - TWEEWTWE EITE-STWAD TR, Fh
XA OHFATITD LELWE ZARH L DT, fFROZFREZS S 1TE > T ET,

(UARTE)  EBICH— XY LTOBERS AL L5 Ty

(FEAR)  FAIL. EFBMBI R ONRRF Z2HBHOTBVELT, AHDELEZATH4 D
WA SETHLHoTWET, TN T, ABIS TOEFEFIHE, ZHBLOEFTE LT
OFEFAH LN, SIFWNE L THWDRETH D Z L1, BIFETHARH -7 LB TT,
FLHH ST TWDDTT N, ABIS D FITEHMEE 9 T> TWE LT, 909 ATHRAE
FHIBR ST, 21 R—=Y DK 19 IZHH Y £THB, Fv T —7HT, 2ELHE Tl
REEMBEEIN Z B RO DL AL MO LARLED S TWNEZENTND LWV ) OME]
T,

ABIS DT 1L 72 0 2 B DIZR>TNDH E WD E ZARH - T, THITLHEND
RFTWIHRDOIEY FTT, ABIS DF THHEELZ L TWT, HEV WY TRIT, £2T
HLTEDL L) RTEIT, BAENFTZID2HEAIC OV TCIRFERAL L TZiFSETnizE
TETLEVIZLEBREALT, UIDH5ITTWDLORELRTT,

TN, Xy NT—JAITIELTWIbhbunbT 25 L, o itg &)
RTCHA— ATy N TEDLNLTWDE LWV ZENRRERAY v MZRS>TWVWET, £
NERIFE CRD 008 5 DMEIEERBIS LIvER AN, ity e il 2 Ff > T\ 28 03 4E
FoTNDHEWNI LZADEKRIZ, REVWELELETWET,

-74-



#13
(R BrolE R0 TR, HKFEFIH - &
FBFFEORLAE LTI ZMNENNTWT, ZHUTIEEZ
DIZHDEENBKTNDEESDOTTN, 2k Z
D ABiS &AL, BHEO L D7D TT N, Zi
Eh, —EHIET—Y L TWD 0RO TTh, HFE
FIH - SLREIF RO FERIR 2 FR S E TV EE E
FL. 2 ZITIE ABIS OFERKIFAN TV WL 5 7
DT, £V BEHTIIRIW N2 L BWNETN, 4
FEFTOFEZHNTWND & 2<BIOLDTHRND
MR LW HIGE 2T =D T,

(k%) HEAEHOaIa=FT4~DOXELVIE

T —22 < NDDOTT N, LRFITITIAMN
DIEEEZMFEN L HR— ML TWDHO T, ABIS

IRMFE & U CHUSG LAMEE & TITo CW A RIS Y £9, BfE T+ o, HREE
Mz E LT, && SERMBT ONDDOTTN, TOHK, ZhNkESNDENE D 0T
B o TWRWE O T, 7272, LFEFIHMIEO I3 FEAEFOE S B &0 5 R
. O bIIEIT D EERNHHENH Z LI £3, TELS, - TIT IS0 <,
DOIOIIEHR L TWD E WD Z & TT,

HER) MERVDLELLIVIZR->THEIRTFNE L, BIOTFIREWH Z & TY I,

(EB) 13w, 29 TH, £Ho0VWH T &I F9,

(%)  de. PR LTRBEET L, B ETHLRAEMOEE TTN, EAENOF
STWVWHBHMBESOEEZTFRL T, 7nv=7 MEEL L TA-S TS ABIS OV HR—
M LT, DRONRIHREZITI) LN LI RAZ AT TWVET, LT ELBHEN
HVFELIZEBY, REHREICIDHLOEEIHEZ N ENIORBHLDT, THV I M
T, HBLETHLFRROLOEMEEAF > TOIELEWS ZETT,

(erR)  BAEFE LTS TRLNDLFEFIH - KFEFTES . CRHE ORHEiZ 1) C
WAHDTTH, BBV ZEXIZE, HEVZEIWVS ZLEZELTIC, EFEO—oL L
TR TWEDTTN, FARE D ILR D AARBL I FFZERT & 3t Hﬂ% I [RIBFFEHLA
T, FE Mg LWV ARG, WEREEH A = T TV D o T,

zh, EFEFA - EFEFFEEOBER RO T, FlIZMIcnD & #idr oK%
FERRND T, T IV D & ZAND WS IEWIEFEIBFZEDEIED K D D TT, %xfTé@
TTN, RO LTV RnE WS ZEe0nbho720 LET, £4. K¥ERAE
DHE D KRV, IROWFZEE DTN, BEFIFHBFIIL LW EN, WANAH D L
IOTTINE L, KR, PRIFEM, FHRFMO & X1TiE, ENETRIBAHE LA

-75-



TeWir Z EHRP D OT, LFEFIH - LFEFEZ L & TR, BHRLHYL P 5ET &
OIFFFREZBITH IR E L TIIRV N E NI Lo 2 Sbns A, T
T Db TT, EFIVLr~TLT, RL4FERTREZBEBRLE LN, XT 2%
B 2B neoTE, EWVNIONREFTT, BHIE2n20H L b7 T,
M BHEFHMENRFE L TCWD L 2R ZARHLOTIEHARVWNEE-ST, bivbiBY
HLATWVWAREZATHLHST-DOT, BEELEZN>T20TY,

() FATIEFEFHIFFEHE Y 220 T8 FMTFEHCEHIIZHE L TR0 TR,
T30 90,

(IIAIE) R REEERBS LeoTo L 9I2, £4r. RFEMEORR & v D OV
%:ﬂﬁéhf & DOMHE RN IEH | ﬁw%ﬁ%xfé ELHDEbIFTT, FobK
Fﬁ%ﬁ%ﬁ@ﬁi BN S B SN TWDH EWD Z LiEHFEV < T, HAR
R LG Z2Z T TWAHDOTY, 297958, RXBEREIFEFICLS
A#Hﬁ ERoTNT, EEHEER Y L7 6 KHE & FRFTET D Lnaunblr
. HTE TV W LILEFAR, Fiv BVE D Bo SRR - LFEFEE LT
wiﬁ TG, HEE L CERFIRAICOWTIEN R D R OT 4 725l 2 THO T
HEWVWHDIFFEFETT,
ENNH, INHLHEVEHLE IREZENEINILIONLRVOTTN, gL L
TiE, B2 B SRR A e RAE & SLRBFZE L T D5 Co 508, Bz b v 7 10%I2 A D
BRENED, TNl a2 —IaT — X LTUIFF-oTWT, 2509 Z LEFRITH
LTWDHDOTT, BEBRSONTLLORETITEZEI VNI ZEE2->TWVETOT, BUIR,
BERE L TIRY T 4 TR EZTEN TN D LB L TV ET,

(%ﬁﬁ) WOMEATEN TRFEEZRZ] W)X RILEBo L > TWZDT,
RS TV EFE T B STEBY 7,

(IUARIE)  FEEMOREARNREZZFH X, BERSDLORIZXI I, WXBHZEIREZA
Yy 77 w7 UCHERIA - HEFET DL 0D 2 ETIERLS T, RIVESDHADR
%%%xé& FAENS bR X 91T, RYICHT KT, EEERMEII NGRS
EEAET oM mfbiofﬁwﬁ FEERNE N )RR BHTE TS &
ZEFEL G TWET L, 2909 & ZAERFPILFEF]HERE R HIES THi> T
<\ﬁofw<i9 T AHRETIIRVERSTVET,

ZHET, WAWARE ZANRWNANAS &R A AT, 7B 53 ORI
EFFOTWDHZENAT —ZATHLIPO LD RECORREH Y £ LI, LD i
MHIEE D) TERWERS L, KFAFIHZ O F<Ro TN 2 ER—FRERDOT, £9
WO EZADHLIIIR STV Z N, RKFELFEFIAEREIZE > THAEEER > TWIER
DN EBEZTWETOT, £ 50 FEHTHxticinen e o TinET,

(FH)  SOAFROMBIZZRY 43, 5 ORITHOWVT, FATFEBIZILFEFIM 20

-76-



STWABATTh D EMMERERITE L Z— D2 v Z—EZ2E o> TWET DT, 20
RGO ETEELLET, kaxa REENSbNE L) C, LRAMEEZR LIAEND D
TnEL, MXETENTOWEELIEDRLT LTI RN E N BRIT L SE#HL
TWET,

FNT, RO RZTANTWDREA A= 7, ET 7 27 AL ) HEF|
HTIE, T—HEBELTHETTIERLS T, BRICHXZ —REICE LW Z iz, &
T I HEANRTOWET, B F—ICEEOHEBEEFNEN, 7/ I 7 A1 A, A A
— VU7 NFHERBIR A BLE LT, EBRIORTWeEW T, IFROT A bty
N7y TN EBITRLE THEL, ZLOHBEITER LT, HBEIZ Lo UTEAN O
Bha s avARCT 4 o 7A=Y — (LEEEFEE) LR5H0 BEWRSREICIITR
EAEETFDENS LA TWVET, TNET, 8FEFHITTET, LHCKIANDHT
EC, AIEFEM., 2 ELT DL 30~40 DHEFR LT > TWET, +oRBTIE WD
LNVEEAR, TIUIRZIFEFHEREE VWS, H2ERTICEEINZ LAV
MCZERNDZ ENRERBIOT . ZOHHTINNPLBHIT TNI ) EFELTWET,

(FH) &9 1AETHRETT N, 4. ExREENS T2V RUTEF I &
APV EFT L, Dbl & > TH —H#IZE X RITIXNIT R WRE T, BER 2%
JSFEEL WO TT D, —Ih, Db -oTNDH T EO—D2& LTI, W 5 EMICI
FIBFFEICBE T DR EH STV L HAIE, slEmEsekm oYy R— bz LES, —
T BAEM. ARG CER R WGEE IR TR, REAFZEE U TERIIZT 2 0 T8,
RELE N OF A — MNIHEE AL LW TR THET, Thibivbho4 DOH
R IRRIE T,

M. EFELEELHREENDERH
M-a. EEEE
O-b. G- 7 ) —FFE

(H%) & E LT, 24 "= VOEBREE L JLEIEIC OV T THAR L BT £,
EPEBREBEICO ST LT, B4k, LALIBBOWZLET,

#21
(EBF) 25 X—=U D 21 ZTELTEE, TAVUTIEAM O FEFREERIE O E A R L
T2bDOTTR, —DIEMCHY FTEIICEMBL T U U A R UK, VU HR—LD
T~ 7 E WO TS OMIZERER] & OILFEIIE, Z LT, EDOTIZHV ETHR LT v
RUEBRILEMFZE, ZAUIBEICAFIE L Q0 2 B B IS FE D0 e W 72 7208 D J8 i 2 155 5R
35 &9 I dkRFZE T,

FHRIDFHFITWE £ LT, NIBB 2> 7 7 Lo A%, B4E 1 [0, FEAEMFONE OS2 FiE
L 7p o T, EOMZEE O SB OMFFEiE A IR < EFRANC R LT, el e if R A
STELNDHFEBERLTYTI 2L 77 LATY, Foftilc, BRSS9 275 4 1=
— A%, WA DOZ AL T O T, AR EA LT 5 KO RPN 458 3 2 EER 722

-77-



fo—=7a—2TY, THLbo D EMFEHESS= 77 LA E, EFITH
FHIREMFOMFTRIZONT, FRRERBATITO Lo Ra 77 L RAROTTR, 2
HUZOWTIES, BT KRBT T, ZA I VI REo e XIdTH 2 &Ik
STWET,

24X —VIZERVETN, 1HKELLTNIBBIL 77 LAk, S4E2HIT, BIFEFEN
MT&FE L7 ABIS & DI T, [Cutting Edge Techniques of Bioimaging] & 9 JEAERFOAF
TENELL B> TWABNA A A =20 THEHAZRHME L2 TITWVWE LT,

2HFEHIINIBB [HE T T 7T 4 ha—AT, BEEIH, AXH, X F AV ATV
RARYVT MFAEY LV ET VEMBHI T/ MREEEZ SO TE 21TV E L,
26 =D BT/ 0 ETN, ZHITIE, BB, RAY A TANVT A=A RN T &
WDERNIA G 10 L ORFERHEENSMLUE Lz L, AP DL LS OZBENRSIL
F L7,

3% HE O EMBL & OHE#EEEI S L CiX, EMBL L34 ET10 BIEFEARRT VRT T A
ZRMEL THDOTTR, FLITPO N AIZR> TWET, 7272, EMBL O RKFFEAENE
{9~ % EMBL International PhD Symposium &9 O 0 £ LT, HFE, FERT —~ &k
WTHEE LFENRDD LN LI R UVRY T AROTET N, 242 1E, FAZ bk
ROKRFFEAEZIRIE LT, WAOMFEEZ R TE5 5, BBRELTHEH I NS XD
RIEETOTVELT, SFOKIZHLENETELTWET, YRV YA T
TIE72< T, EMBL OBBRN S HHFEEZ R, RAX —RFKET D70 EORL BT
STEET,

AFBITT Y oA P URF & OBEEEEEN T, ZAUTHBRRIEGE 7O T, BR
BRI L, KRB OB TIET U VA R U RFEEBEICEFR IO 2 BN H 5
DTTN, 3, 4FFINL, REOHE NG | AN THEOEmEL o0 B CE B 4
DTHBRNNEND X RBERHY £ LT, SERIND KN HNMBEY £ Lk,
HARPNZ 1, FLORFZEEM N BB A 1 £ %> T, ZHICZ THZICBRA LR A K7
14, BESWOMARITIKE LE L, TORARIIE, SBE2H o7 Ah
ROTEN, 3EMMZ ) TEREMFEEITI LIV ET, RIS H, 77T FER
7o 3CHY [Cell Systems] &9 V% —F /LA IND Z LI >TWET, #IHIIRD )
FRIZCED X I ITRET D E WD MEENRR Y VB b7 v T A — A& T I T,

Z DEMBFFEDORPRIZOWTIL, FEFE, BN RE Lo R EE % — (IRCC) o
2, Bl A ANDERA A=V UV TAEWTFHM E WS HAEZ S22 LI LT,
FOEMEN LT, K0ZBEEOGW I Y27 FE LTORFEIEEZED TV Z LT
o TWET, ZOIFEMOMIZIX, 7V VA R U REOMEE BMIE A 757-0, b
PIUPT2720) LTI L TWDOTER, AKEFED 10 A FAIS S NI Z 5 D PLE
£ BPRLTARII =T 4 7 %179 2 &> TWET,

S5FEBIL, A bMLT v FREREERIFAEETT, ZTEZEDLET TR LEL
Te D GEEEWEICE T2 o TRV E O b 5D T HFEE DME R O JL[RI S0 2 56 i ST
FERINCITZ OF TR & OBHEEZ R L L5 EVWH b D TL T, MTEEZHHI LY., BF
TN Z1T O & ZAPDLIRD T, EBEOFRE O, £ L TRFRELED R L,
MEAN L~V COLEBETORMAED LD V) Lok, EFICT LI TAREDOT

-78-



T, WEEDLL O/ 2 5O T, SFEITE S A HEL TOET,

6 & H A, Hc R EEEE ST IR T, RS L OFTIE, MR T HEEICE
B DOILFRBFFERLAZRNL I > 72D TE A, MEFFEFKIZ Academia Sinica 2> 5 6 44D PL 23WFFEAT &
FHE LT, 5 OFEEEIOM N %2 LTV W T, ZOKITH Z 9 TEET 5 ]
REELHLIOTIN MAOEEZED TWEEL LI LWV IERPIMEE-T L ZATT,
PLETT,

(HE) HOBRLHST8VELIE EELT KW 7V M) —FEEBIZOETE LT,
AR AE S TR A BV L E T,

#23

(BER) 1TV AHRFEE L L THHAISETCW S ET,28R—=U b ZELZE0,
JR e 7 MU =T E LE L i, S ERICHT CEREZBETHZ L2 H
FRLTEY 7, Kfile LT, IRREICFHEE L 14, fifcBE4 3ARE LT, Bt
44 TIFE L TV ET,

20 R—TV DK 23 RN SHASE TN E T3, P EREOFHRREE L
LT, HaE~AT T LAY Y —2% 27 315 L TV ET, HRICIE 92 fhoHE#ic = -
TWET, ZAUTHOWTIE, A FIFEITA & TITo o720 ¢ <, LR L
L THDORZEITSTEHDIZONTH, AW ERIEFTOILREN S DREE & T T
HIEHIT>TOWET, BIZIE, RFEOHTIERELZFF>TWeWLH9REZATTE, Z
B 5D ORHEZE N T L A Y U — 20Ul £ T T, fho KL HFETHRES
HEVHIEREZRSETW N TWET,

ZOFVLRY Y =X EAWATLT, B, RN OIERBEELITO 2 LI1T, R—L_—
VEMMoTNET, AR—AX=UZONTIEL, FEFEE, RHBERY =2 —7 V%175 T,
BRI DZEDANTZHII RN Y 2y TRHZDTIERS TAY— K 74 THR—ALX—U% R
DA DFRND T A — F 7 RS LIZR— b R_R—=T DT A ZEE L THET,

e LB, bIOIDLELNWIRLF CIHEMEEEZ T H72DITSNS ZIEH L TR, =
VS INER D> D [HE Facebook., Twitter 72 & TOIIEZIT - TWET, F3L & WAT L THIRIY)
DREITEATOTED, AHLZZICEWTEY T HAEROEE L, F5EROT =27
JWLER—=FZFITLTWETDE, £EHHDMECID> TWET,

F 72 IR 3 BFFEAT T, — XA D SFLE D/NSWF T 72D TN, TE#HREE Okazakil
ZHRRITRITLCVE T, BE, 70 ) —FiEE L L CHNO R ERICHFIREEZTT-
TWADTTN, ZTOGRFEEAAL L THH- T, TNEWATLTHRIEEIZ X DLV K
IRl > TWVET,

BOEDOFH LWENE & L TR, K23 DEAFIVIZH Y TTB, 4 ¥ —3 v MEMEE
FoTHEREEFEL TWET, &St Py v I EHEFETED TWVET, WbWwh=a=o
FEE VD LD T, SFEIINA RN T LAV DEELEZ T A 7 THEEG L LA LARR S,
RedfT, AFZEE DS CE THELAAT 9 L WO ASAF TITWE LT, FITRBEE R 20 B0 £
LCIEAEHTTINE S A 2T 12 S, BT N AT ORREICE - TE 273 THED
T RARDHST2END T ET, MONIHERBREEZITo-TNDLLENVNI D THY £7°,

-79-



D, MUk E OEEEE) L L, MR E AN TE Y LT, filNicH
RN 20 I D DT A, MO 3HFEFT CENENAY LT, 2RICB W CHAHR ¥
ToTWET, AET, EEEMEFRITTTRZHY LE L, ZHUTHERICE - T
HAU Y ERHDH LR DTN, BgEFTE LCE, HTFOHEICT v b —FiFEh &%
BRICRRBR L CTHH 9ME L LUERASE W20 TnET,

FRDE, A=Y f T AN AT — )L EREE OBHEEIZOWT b, FRITHFEFTD
THICHBEEFRBO D ETTNEL, LN SSHRE LTHEEEZ=ITIZZ b
Ho. HHASETWEEWTEBY £4,

ZOMOT T R —FIEBICOETE L TE, DWERIETT A, 3 A 3 HICHARFIE
BARED > VAR Y T DA AN U TITV, [ OREEIGHEIK] &) T —~ T 250
2O DOBMENH Y £ L=, ENLHRICTONWTTT,

(HE) HRELH>TINELRL, T, ZNETOEBEELIR®R - 70 M) —FiF
FicoxE LT, ZHERM, ZTERREEZBEVWLIEWEBWET, AKEE EHE,

(EAK) Za—rLRy FT—ZBRICOVWTEBME LW TTN, 2OV AT L%
HEFF L TR LT T 2 DFREN I E LT, [MEBEXTBLNDDTL X I h, fi
ZIAE, FFEORNREIE T D, Tk b LS DOHMARH > T, TEOREE L 4T
e, HEFE, HAVIEREBISETWLDINLDD, EDOLICETFN— a3 o 2RbEIT T
WD INEND EZAEH A TLIES N,

(EBF)  FEEBRLETE, ZE Ny TH U UREROIEFICRENENS ZERH
0 E3, BIZIEEMBL L, HAREAFICHEE O YRR O SR SRR AED, EMBL 0O
REDPFTR D LainMattaj (1 7+ v &A1) REFEFIZHLVWBERIZH-T2EWH Z & T, H
REVFI T E — IRV EL X9 &) ZETERRKEAG LT, HAEMN —F oL L
TIFEWDOTZOEEEZHED D LD T & THED £ L7z, SWUNTEEDRW LYY
RBAEEDFDRHEONANART—< T, GRIVVARTV U LAZRBELE L, BAEWA
EENGMND L INILFEIFIERFIET DO T2 W E W ) IR TIZRe - T2l T
nEdL, EEOLEZA HbEVZEIWVH Z EIFFHEITEZ ST, ZRUTHKR, FEE
BANDBEENZD X A I T THDRNSTZEVWI ZEREERSOTTN, Zhid by
0 TRDDIIARKRER 2D T, BEWVOMEE, HBESOHMZEENEN DD E VWD Z L
FTTH, =X ozDTidAn i s BnET,

YA N RFOGEZ, TV AR URPIATO TR TEDLZNENS | TRHR
X0 by X TR b DS OTT A, FAL EMBL OB A E 2 T, 0030 B
7RILEFTE A D IR & EBRILFEIFIE E L COBBEOARY O FERIT 2O TIE W d
NI ZEBLEZXTBYVELREZL, broEZzndl IHMEDS T, BIKHEFRAZHINESHE
EWVIHEDOT, ZHIREROTTIINE S, F 700 THSHWORBEE 15BN &
ST2DT, £H VWO EFO T, R ILFEMIE L U TRARZIITISEE LT, BiEIL 10
T AR, WBAMEEERRT A OWE S0 TTN, KA RZ Z2H-ICEAL T 7
VUl FEHETHENI I ETIRET DI ENTELEWS Z 03, EEOMRELE LT

-80-



HizEwH Z &TT,

TIMD, —DOF, EEZEKIIRZMTHE0n-oThH, THEBEOL I ICEFN—va R
%éh%ﬂ%ﬂ§5®f R A T 2 L IIEST LH RO D2 WGERZH Y £, £

UK LT, BRI O TWITIR, BT ZERER S D 5y, GasCIic2 B0y, 72672
WNEWS Z LT BDT, HWIZK > TT 7 e —F O FNED O Tld/enh e B
T, ENDBNNRENI DI, EEAENENDEZZFRHH LR OTTN, FAUX, 7
U ARy RFE, BRICHEEORBRENRATZE WS 2 LT, 9D LFEMNREZA
WZRTF e e ZE 2 TOWET,

HLix, HFEMOFTENMCDo7 | HYENRNbol T 5L, BEEHF L DD MN
Uﬁ@ﬂfbi5o?Vtﬁﬁgigg%#kw5k%5“5%ﬁﬁ%of\ﬁ%ﬁ@ﬁ
AN E D720 LT, & IEEBEERIEE L CIEFICH LW E Z AT EBNWET,

(R EREeFE - KEFA LA IEEB EE 5 7-> TV T, 2o, RRLEEICED-
OTTR FIZE, F—ra o307 AU DT, R0 ESEHEOBWHT 2> T,

JEFECHEER D FF > TNTE NI 52RO TT N, HROFEEWIDIXEMET U7 DOH &
DEHFETHLZ R E S OT, FIZITRES, FEIZE SNBSS DTN, £0
MO T T bD T Z AREHE2#HZ TUE LD TTR [ IMeY 7200 TF
FE LW KoRTTe—FE, HoDTHDOTTN,

(L27)  BARAICIE, B 2 XL AR O JL R 28 O8I FHMTHEREZ A3 % L 72 IR-LEGO
EWVH . RAMRIBRAZ L CE— b a v —X—DOXE F Tl TEREIED
EWVIHIEMAR S DD TTN, RIEOWHEENENEZILFRHE LTHENWZNE NS Z & T
Ko TWET, vk, 7V7OMEMBEOHRICIZTET 77 4 v v abER L THET
D, A EFENTZNENS EZALEONH ST, 9007 E AR NBRP DA XA
OIS DR AED & Z AIZKFEE TR LT, 27772 TER< TR
AVHZEIROTTITNE S, LBIFERZICKTHEL LIEBB L OBEELRRT L0050
X, Z ORI D BB OMFEE M AN R A £ > THREBRICHHM ST, T b
EHOEL L ODEVIEMEIZR o TWVET,

erxR)  JR#H T TR —FIZOoNWTEBFRAWVWLIZWVWOTTITRLEL, LAY U —2
DHE=RIT, EBEORI TEINDDTT D,

(BE&R)  HOMWAZANLDBHN EL T, —F Lo TV DDOERMIGDFTE Y 77 TD
FHETT, ZOMIZHEED T TRb5E6 L, T ENITIEBETITO Lo KO0
LV TRD £,

HerxR)  flziE. WNE L. BT T b EFEEICRZERODTE NN NDT
T L, TNTHER TCeH0o X0 T ETIT 2 ATEWRGEEIZR->T, £97 5 &
T OREBRERSCRBEEM ) ZLIZRDDT, £ LEIDARTEWRERHHDTE
& L7z TTN, MFETeoThH, HomoFHBEZ TR EFT<ind 0oL TY

-81-



VARN

(AR Hwo%%H%ﬁ\@%i@%é%ﬁ¢évawﬁkm5@? EXACIIVEIN
WTT, HEICHOWNTH, M TRERAEZIT S HAICITRFEEMNORLENILE ) 2
ITIEE AR T, MUY Zans iz i7ﬂ%%ﬁk%ﬁﬁbfhéi9ﬁﬁﬁ
DEC Z &RV ETOT, >FELBRDIDIEINRVDAXNLEZELET,

(e x R) (BRI L AERY V—AREZIToT-) EEWVWTHHLDOTTN, L
DEITRENT, ENSHWVDRILNGH DD TI N,

(BEAR) N LEHEOF R TEEL TED TWDE I AT ANH > T, [Scence] ZFITL T
W% AAAS IZ X D BurekAlert Z4T L2 RE A > TWET, bivbitb T WU v M afio
TWT, B, REFPLORETEET L, BBEZTLTHETEDL LI RI AT LAEI
STEYET, 272, HEHEIZARICELLLCOoTVEEADT, EEIZENLS BWHTT
WBMNEWVI DGR L > TEVWETN, —FL DTV b ENTWDIEAENBREE &
3000 FREEEDRILR B D F LT,

(PexK)  REFETH, SITEREN, BIEED, T30 T 427 L0 OBRIEFITKE
2o TET, ZUHAALWS TN EXIZE IR TFELZEDLNEND Z LN
KERMETT, FHEOREOT LFFL WD L, FIZEAEATER Y2V 7 L
TVoTWNT, 2HOFTHLRFRREFICE TEBESCAZETRBN L 2o T&2OH D,
LWV KO REEERIEMC K OIZRV LTz, ENT, T bBRIEDOHIELZED> T
KOMPRBINRZ EBE L TWVALOTTITNE S, MINEDILTEEXDOZ ERHoT-
LHZ W&t Bol-0Tdn,

(%ﬁ)t7vx)) AZMUTHRIET D LN ONRUERED FIEE 72 & B 5 DTN,
Z iz oW T EARRIEAENBS LooTo X912, SWFRAT-CHENT 2o T
WADTY A, %9?6& HE O H S+ ﬂﬁf%éﬁ#%<ﬁof%fbé&w9_

-82-



EbHVELT, LHFEICRDLMERITNRVIES 2o TWVET,

TIND, EIITHHLION, HOHWIEIFEL b robBHELLELETNES, 26
DMOEEERBELTCLE Y, Vr—F M2 X o T altmetrics R EH HHEN TnWb & 2
ALHDHDT, SNS72EZI LCTHEEE XA HELZL) EWIH FERERELT, £h
ZHEDD Twitter TR ST2 D T HEZZOHENHMOD, 25T HEETE YT 4 B ERD
EWVWHZERHY FTN, BIRTIEFOREETLIRINITETEY ¥ A,

(EB) fih, KALWTL XS 7, AL,

(HEH) A= R—H A Z AN R =PI D & D Z & T [ ER & )
BVEEEN DD L) RO TT IR EL, BMESEEDFIEE D, TINS5 I RIENY
TWANAE DL, BIEFEEZECLIZWDIT TIEARWVWDO TN, £TIH0HIBEZLH-
DT BHDOTL X DD

() THhBEMELWVWEZATLT, WANWAEZTWAHLZATELLDTY, &
IR AL DS ZFN RN D SSH OELY F L DR EL - TNHENI ZEHH D F LT, FEFE
FEIXRAIE CTIT 2 72 0o 7D TN, —FEFEE TIXoce (=77 L A2 —) %
filE>C, BERNO SSHREDOERAENEE D TRIF=8R) L9 A X2 b % [l i B e
ENTVWET, THEHITEbhbNLE 7 —ABRREEITH L, HDOIWVIEFRAZ—F
ALYDT AR I NOX I RIELFTEIMLTEBY . HDHREITERNOFIZEWL
RERBE H D WEIERAE L DI MNEG O EFF o TR £, 7272, SSH k&
LA D%, BN 2 WITEEH X IR ST 200805 & R0 AT
HDRNENRHEVEmL NN EBEZTEY £7°,

GEE)  JRRRT U N —FIEEEZIEFITRAICRONTWAHIRRH H D TTR, +
NWIEEHENRT VT 4 7T, BBED TRoTWADTLE 90, FRld ., HYOH
B EERBEDO TR S LoA0NEN) I L EBEX LEVOTTN,

(%)  BIZELH L EFE L Lo, RREICITHYORHMTE 1 4D ELE ST
WET, EEOT LAY Y —ZASNS DFGF, TNNDHAR—LX—VDEFER EX, 20
ABEIZRS>TRONTWET, 7272, HillRER I DS HEDORT T 47 T
TINESL, ENHLFNICEFHREOEKEZE NI ORH-T, ZOHFIZT U M) —F %
THHEEVNIDORHDLDOTTIR, T TCTFEFTEETFOMBEIC, TXHETFZEIV
IEENZSIMLTH B X ORI THD T £,

(TN) EBT T 7T 4 A a—RZOWTHZTUILWO TN, LIl BafgE oE
BXEIEE T IOV a—RA&aRo7 2 08B -o T, TNRVICKELE T ELY RNV IEH
DE Lz, TOWVIFNIBEBEIKGFETL2O0ENH 2L ZHIRBR2ON, Tk
LAEDOT—ZATTETNDHLION, 20O ZBHEE LW DTT N,

-83-



(EBF) ZREEIPOBEZWELET, 29509 a—A0OBBIINR2 05 oS =
ETLTC, ZHREOL YT, REIVHBEDOFTNLTEFTFTTLLIEELRNE, [RoTL
SV EWVWIOIBFEHWVOMLEEELTYH, 02 ) FL Db oEEBosTnEd, f
ZIEAZ T L EWNBRP O ERCo T2 | £ 950D Z LIk L TIER ISR
BICE D flTe~ A > REF ST RAED NS 5 L2 2D T, il NiTF o Tnd oD
MBI T,
ENE.ZHONHIT—AL DO TIHKEZETHELTENI ZELHAT-DOTT MR,
RIFVARYIZENVED a—AThUT, @%, flxiTbivbhpia—nL K- A7) 7 -
N=R=Da—=RT EEFICHEHDBEEh > TN DT T, IV IRICTREL
EVWIOBRLHVELT, —#, 7xzur—v vy EHTOTTN, REITASHLT, &
AENIZZME HTELS LW ) 2L TR TEY £,

GIN)  ZENTHRTHEH XD EVHIDIE, FFL LWEEWETS, Z2Dtk, HLFEHFZE
DAEFENTZY, ZHEHLTEFERARIEL) BTV Ko L HifFTE 5D
TIERWTL X 9D

(LB Zo5THh, 222 —FWFTLLIAT, bR MWENTDORED X
INCFR Y VT ZFATEINED. HHWVIE, TDBRENSHWIEFEIRENEE N E VD
BITHEE L TRV TN, £ IEFICEER L ZATE RN EB-TBY £7,

(EH) AD0FT7 7T 4 hna—Renh ENpbar 7y LU RAZHEDL DTN,
<~ R —L LCE, EEEHERE V) L ZAICREBHO T E 1 ARELTCWES, £
DFMAANNDZEED T A —HF A AL T, flzidar 77 L ATHESAE— D —
DBMEEZ L TWET ZIZE ERIEEOEN ORI TH TS D2 &1ZiFed & BWET A,
BRI == 2 EBREEE IR L R A R E L CTRHEB B Z BTV T, £ 2HAERIZIENZR Y
PR—=FLTWDDT HEORT T AT OMINEHAALT B X LD TT A,
BR 2 Z L1322 0o K22 < o TWET,

-84-



(fATN)  NIBB 2> 7 7 L ADH 65 A& FRAEERAENHEYE SN T, 20L& /I
BEL7ZOTTIINEL, VAR — MERINZEBFS L, £z, a7 L RAEFICHNE
RAR—LR—=U DT Ty N7 —20N5HDHEVNIDITFHEFIZ) HRELN-72TT, 9
WHIDEHSEWNANARADBFIFATEZEL, NIBB #7277 LU ABHZ 50
TRV EE S OTT R,

(FH) 722513 E, ZHUEINIBB GLAH) OADOHFRFBESN L2 DL EH T, L)
ZETI D,

GN)  fUhofE, BEO LI BRI TIELIWERWET, it LToar 7y
LU REEDT T v h 7 3 —5 ) UNTRERBEL LEHnE L,

(FH) HORELSTZNET,

(ILARIE)  WFEH(EEIE =1L, URARE E WO B CTREAN TE TWVWDAOTT N, Zh
HEIFTED Lo L EWVE LM RFRILIEEDO S TR — N TETWET, £EZDE
DPRZIIED ST LN HEHB L IHEINTLESTHWETOT, bR
BINCIZE D o T DONEWVILEIZHZDOTTIINE L, B> Lozl i, H
BOHEED T HNANARERT) F<KEDZLTHETOT, 29 W O FENIRT TV
HrolcEZTEVERSTET,

(HE) HURLHTEVELL, T ROFE~NBLE TSN EBNET,
WRITHE FHIEE B ROTEINCRE T 23T, BREAE, KALIBHWLET,

#24
(&) BHTFHEEOERICOWTEIHELLET, T TOIOIHFETHEE L VD DI,
KRFEFEAEL . FALEIND ETOM, PTG EHOEFMEE LR L TOET,

FP, OREQRLOIF, RBIEFEELRFELDHY T LT E DL, RAFIEERFFERKFE (B
ER) OEMBMAFTERIILEE A PR O FAEEI & L C, B, KRFREEZZITANT
BEEZITOTNDEWVWI ZERHY 7, BUE, 37 HOMIFREELZITANTNT, ZD
D BRSNS 84 T, Rk 30 FEICHOWVWTIZ 9 AIZ 34, TN BAEDRIC 5 4 DlE+
EHTTEICR S TWET,

IFROFEHE LTIE, MIEEEBRTDHIEEZHEL L TVWETOT, ZRUIWITZ
BEZIT-o CNET, ERAEWFHEL CORMED 2 ZER B ITERAw R T, Zhut
B EOSTOHENHE LT, FL=ARBERTHELITI LV bOTT, /-,
EERA T 4 TONEANKEAETEZITO> LWV HORHY £, Thnb, bivbii
VEmBlE7Ta 7 LA EIEATOET, 14 0OFAEICK L CEEREHE LN 4 4

-85-



BEOHE 2T T, I 2Bk EIT> CTVET, TN K> THEEHEIC L D HEEK
il Z B> TWET, REDSMCE L TiE, EmEHEurest & E s & 2 /8RB Fare g &
DOAEFT, —IH_HDY hU— FE2HEFEIT->TOET,

NG, BT TWAIEEE LEL T, AHERFOBIBETEY U T2k
IF—EITHoT, MRELLTOXFY VT, T b RE~REET 251 Y 7220 To
AR R E LD TN ET,

He, ZZICRHRE L TCWETEADN, BIFROLOXELHY 9L, HITE EMBL &£ D
HELWOFELH 0 E LR, TNTNDOFAEPINDOFTRISINT 5 L. OISR
BERAICAT > TR DDIFBN 21T Z 2 X|ETH NI Z bl TWES, HIEE LT
X, fEFEPIC L BN RIS 208 E LT3Vt n) 2 Thy £7,

RFETEE LI, KEFREREZ YV —F T AX U M RA) ELTEALTED,
BIE £ COFBEITARMK 70 T, HEMEY < D WERA L COET, ZiuddsE o
FECWOELIZHY T 2FABREETT, ZAUTOWTIEL, REENICHRY Em) b Y
F LT, REENLGIX, O LWET L TETT,

RENSOWHHE LCiE, MIBEREEND, 24125 L TRENYR—F13HD L
Too FIRRZ, SMEANIZOWTIEROREN H 0 £928, HFEFIH T - T = F R
D—WEUEL T, REFEHOY =27 72 LTEHLTWET, ZHICHOWTITE
FHIPDITO TWVWDDTT N, HLEELZNWI D, REEICHEREZD LB L T,
[ R CTHILE 16 4 DO RFBAEDANE TE DIRBIT /> TV ET,

#26

KEFFBEAFS, EZTHLEIREEBIOTTN, MARTLIZENEFICEHEL I 2oTW
FTOT, ZNIZAIT TS RX=IZHL L I 72N ANARA X M E{ToTWET, K
FEEHHS - A —T Xy R % DENIER 72 ETHIT-o TV E L7z, [l Te5
ZEWRNTHA S, WRFTICH D E R R TH B - T, EEICEHO TV AIRESR
KRFFEAEL BFENTEDLIBRBERICL LD &V 2 & T, REEIZHOWTEL, 3EL [
Iy CRAfE L FE L7z,

TNnh, KBRAZEERRL T, BRI 1T EMBRERELTHS ) X5 RiE#hzir-
TEBOVELT, ZIUTODWTHIIEIIN S OB XIEEIT- T, K EMEEZH LT
WET, BIANSDEAICHONTIE, INIBB A v X2 —r vy 7| ERRLUTEELZNT T,
ZHUZOWTIIEE ORGSR H > T, 22720V FLEFAECI TARELDLED
OHMMELTH B OB THMEL TWET,

KEFOD IFEA, AFEPRKEREIHARNCKL ZLFLL<HDIOTTR, b HD LRV
NS b LDOEF 2> ThH B WS W) Z LT, FED 1EAEANLEX R E L
[REZADTEOOEDEE ) /LT, 21A3 HTI0HERED 7 L—F I8 TEE %
LTHELH-T, BRETRBRLTEDL I LWV LI RARY FEIToTWET, ik,
OV HOFEENLERBAFEER T, RERICAFTLE NI KO RENNTE TX
TWE9,

iR & O L LTk, Wb 5%Re5A, Rl 3kFEARER & LT, thoRF)

-86-



5144 (D BEPAESH) ZREREL L TRIFTANTHWET, ZOFHFEZHLIZONThH,
AR & [RIRRIS . BFZET 2 DR ISR 21T > CHB Y  RA L LTEA L TWET, Rk
30EENGIE, A HERKFZOEBBRERO T2 7T ARFIRENELEZOT, 55121
bhbIBMLTRY, 5%, LHBRKRFORFHRHE L bR BEEL TV Z &1k
STWET,

34 R—=VF O, HESRE%OETFIIREDBERICOVTTT, LBIEFELFENRHV EL
=X ol AT CRE DD NIBB U —F 7 = —|L, L-ULDEWFEE O 3% 217
STWET, ERLSMZ, BT E L CITds PAFEE AR BIRR &5 2 & T, FRIC
NI TE R % B 7= PR e ot LT, REEIZ OV TIE 4 44 2%t LT 9E8 & Bk
L7zt WHFEERHY 3, LLETT,

(BE) HUAEHITEVELL, HFIIEEBFRICOVWTIHHSIETWELEEEL
Too fINZEM, TEREBBEOLES, IWARSA, BEWNLET,

(IUARE)  BIFRKDOV AT DZONWTEFENWLEZWVDO TR, 5FE—ELETDHE, —
AN IHME LEm SCEEDTIZ QR (qualifying examination) Z1T 9 & 9 O TT A, BIFKT
ZEI o TWNDEDONEN) Z L L, ELORITSFEEELELORAEH LT W
LTALBDEERIDTTN, FARVATAIRS>TNWDADNEBEIWVTE NITE BN
EJu a8

(BAR)  WMIFROFTH, Whwd QE, EEMYDRBEEITHI VAT ANV £3, £
UZONTIE, FHFERICL > THEAND LR > TEY £ LT, MBHEKRTIEL S OFAEN
Tl EFE LT, BT EERTNE. T TBELEHTENSI LI RTVAT AL
TWET, EREMFEROGEIIEREBY O, Wb ELwmLEENTARESET
LizbETELEZHTEN) Z A, BURTIIREL TCWEYS, TThb, 8% T5 L
WO ZEER UL CRPECH L THHELE 5250 ND L AT, QE ERETIED D
DTTHR, L= RLrOEWRREZIT> TREL TWD &) ORBURTT,

(IWARE)  HUNRELEITIVET, Tk, BBV —FT2Z 2~ RA) &L
TREALTWD XD TTR, —BUIZIZH LN LS ICBEVWET, Z<ORFETIE, ELD
A RATHEZ2NWEBNWETOT, BIFRO VAT MIEBNC/2 5 &5 B o2 RET
R

HEMFROT BT LETDHE FASAOZIFTANICE LT, BIFED 374 L\ )%
EIADENOTHE, BEKEHEYS TV 1T ATOSHEWVDEENEA A=Y LE LT,
ZIHTDHEMIREITIIRIES, 6 ASHWEERNDLDOTLEID, HDHNIE, oL
RNDTL X 9D,

(BERR) FAEFES 374 T, HENFEIZTT0LWET,

(IWAE) B 7 FAENEAND EZE D TT L,

-87-



(&) BB ET704TIND, 152 WH 2T, FNT, TREICHL L
WEZATHLARBRETTN, DRnEZAZ0oEn1EWnHrE2A8HY £9, BRI,
NFEENSE—EHI T34 3ERBANGL ENWIRREDRLD T, FAREL TT,

(LUAR)  Z5WHEKRTIE, EEEZYIL Z LIFR0nbI T L,

(HEdR) 7B L TCEMET AL BEEN 110 EFDL BbWTT i, HTEZWL BU,

(IWAE)  SBRFLWTTRY T, 5 bORPFEIHmMAET TN, < DT nr7
LANEBDOFERNTE TORWIRITY, HEBRFRT 07T MIFIR LR C< 54—
BTIR, #HORFETRZ Z =127 2L ZAHRICT D EMBEEN DR 3, F
DL AT 3IFERIMATINEN D AND LRND T, R TARGITEAENETNTZT
FRINTNDHEWNIDIE, I6R°ELWVWREBVWET, THFEHEA, TNIHEOKMET
RS

(&R  HUnELH>T3VET, 3FEXRMAIZ., > BLRIZEENZ VO TT N, fKil
DFiE LTI SE—HEI TA- T DREDTNLNTT, T T, iz Hd Moz
LmbED L, RN SFERTHMETEWNIDIEIDRVFELVDOT, 5E5H5HL00R0
TWL, TNRVOTeY 2l Nebh x5 R TELOTIER20WNEEZEZTVET,

(UARE)  FThFEEA, O 2HMTTN, RN ZHIND Z EDRERP 22D
FALTDTL L 9D,

(R 13V, Thb, Db AEMBENERHI =S ENRH 5D TR, Thth
THIENHE TIE > TWT, ERAEMFELTIE, WX P R EbT7T 787 MTeblan
&L ARFAZITRAM LRV LW SR T,

(H%) T e F LR BRI 0ORE & XA N—2 T 4 DRV H Z L T,
38 _X—=UMBBA LW EBNET, MEIZOWT, IUARFTEDOHF NS BEWVWLET,

V. ARZBEHFDOEBEE T /1N—2 T 1 DHER

(IUARE)  FHELWHBHEEYO F 2 IZBEd LETR, XA =T 05 2 LT,
THHMO X DI LMEHE DR E WD ZER—D2 ZNDAEANKEEB OMEN—DTT,
s, REFEFOREE LMD 2D T 7 7 X4 =272 52D £T DT, —Ii,
D3 RUTONTIEL, L LTESHoOPTHAEOTICHE AR 2 FEZIAATHET,
MDD, FHHETIZ 13% & W) OB —208FTT, TR RFRbE
HEREREDH T, EDODHETIZ15%E NI T EEENTLES T, FRETTTN L3
DONZIZ 13% &V ) HRFHE L7z BAZIZ 2> TWETH, LRI LT, AT EIR

-88-



ZDHTZY THE L TET, IFRRFRIMEEREENGE > EHITHN6 % TLZD T,
BEANL TS = LT, LEOBEDO AL L F L L, FRnbEIEHWICE
&, RYIT 5 LLRENC LD BERO FMVEHBGFELE L0 E L, T,
WHEIRZ L EIZ LWV E W DRIMIE 7D TR, A3 #EdZ 1, #HZ 1 <, Bh#Eo AL
MR ND LWV ORPUZ 72 > TETWET,

H ) —ODIEANDS, ZANEITFETL T, RARZHDHOTEEAE, KERAER
WABDTTN, HEOPIIIAEED TN 1 Ab Wi T, ZHIRERO TR, e
R HFEVERNIGERIL T RWNWE IR ZALH Y 3, EBE. BAIOFN/RD i
TANER, DFE WL DR EVNI Z b7 TTIINEL, ZNUBEHSMEE T £
KW, ZOHHEVEZ LN TN RWTT, il 2 IERCESCEM A ZERTIISMNE A D
TN . BRAITEMENIZE A EVWRNDT, BERKE LTIZZEI NS Z LT
MIRE NI DLEBHLNE LILER A, AAEANCEL T, BroRVMELNENLTND
LWV DIFEETT,

TiE, HEIIFmMTEHENLET,

(HEF)  TiE, PO BIEEIEEICHSE £ LT ERO LIFEAENS BBV LET,

#27

(E2)  BADHX, sox s - JSREEEERKEL W) v R UA L T 4 AR R0
TW=DTT N, Pk 25 FICSTRHE O R FERIMEEREN R E - L X ITENE
i LC, WFFE 1 RALERIR =R 1272 0 F LTz,

39 =D DM 27 HTEWEEEX 0O TT R, BUE, BFHE - FHRIL—T L0
RIS IEEMEBOIEMRICY -2 L 2 AL, TOTFTOEBHEEE S L—T13, iElE
FEICHE LEBNEBESEO VR — FThH L EINEANZ T ANFELZH YT 55, = LT,
JRRTN—T1ET LAY Y — A0t L O#ELR AT S S —7, KRFIA I V—T 1%,
IR HRFIE D52 1T AR SO KB ILFRFTEE T 25T, b &, BILFESH
ettt L — 7 FETFGEE KB —T N0 £ LT, BIFEBE#HELE S L — T 12O
TIEZOBREBIENRH D EBWETR, HFRE IR V— 7 TlE, REFREDOT R — K
ThHhDHED, ROV T NRAMERDOYR—NTHD &0, BHFERSEOYR— 217>
WET,

INOEDTN—TINIHBEERD AL NR—=NNDEOTT N, [EEEEE, L, LFEF
FDOALDEEIL, ZOFERETHR—FIN TS, WbWDH URA &7 0 F5, Z DA,
TN—THNICEEXEENBY £ LT, fl2IEEEEE TOHNIERA T4 T AE—h— &
LTIA, EIRERCHEANED I 2=l —2 g MEHEICY > TV EEREBY £17,

KT N—TNNE, TNV—TT RALHF—L LT, YT HEAMNOEZREROZEEN
INEHLE L TWLOTTR, HRRT KA —L LT, TOEESEZERET DL IR
STWET,

ZOMIZEMTFREE WD b ONH Y £ LT, ZAVUTEMRAWFEIZERT O, KEFILFEF) %
BDIEFIZT AT =T THH DD TT N, ZOHEHMFRIZ 26 4 OENRE R E S
TWET, I 2 TR OO R O MRS B, Sl O m ik & W 7 B S

-89-



i‘z‘%%ﬁofb\f B2 =T Tld7e < T, AT ADIMFZEEPICEE ST, & DM

XL TWET, X, EBESED L SITEIEEZ T TIEIATRED 20 En
9 }: XIEHEWRROW AL EDE VS Ko7 b H Y BIKE & HIRO — > Om THF
Feh AR — ML TWNDEWVWIEHNZ/e>TWET, LLETT,

(HE) HNREHTINFE L, HEE LT, &MEEE - SE AITEH OB
IZHOTELT, @mlEENS ZTHHEZBEWL £,

]

#28

(BH)  MEurges - SAEAFEEORAICE L E LTUL, LIFEHTENLHMNR S -
ttﬁ@@@f FLINBITBRBEEAFICERI L ¢ TR L P £,

FF. MM %_ﬁﬁéfﬁ%kaf WFFEAT L LT DM O LY fHA A 1D T

EFT, SFEOFEE T2 &iE, FRFTOFIFEL SAEHFETE 580 REELZRAT
FIZIEY | :h%bhbhm%ﬁE’J%kﬂ?hf‘b\iﬂ“ﬁi HEHZRDT-Z & T,

39 R=T DR 28 IZHEENH-o TWET, ZARICKERFETIERWTT R, —HE
EZOBEEOXICHELE L, G, ZOMRITHENTE DX HTR>TNWHDT
TN, TIRETFIAZHENTETCWELEITLE IR TVET, FrCBTFIANRNA
WARFEF TERIATH 2N E VNI Kot &Z, BYIAZENTE T, Z2TB1&
ADTEE Z BB FEET 50D o7 ERAIERREIZ /> TWET, %E@ﬂ
MAFAIZ EBED F LT, BAMICIEBFSAE T AZEL2ZWETHATS Z LI
WET BIEETDEZAIER39 NAOFRFIHENTEY FFETHDH LD _J:T%

T D ., R 18 N Bk L CEE L TV DO T, i SEERIICIZE < BIRE
fREWS a1 o 0 £, SFEOFMEIL, EAEPFE LTUIERREN 64, —FRE
W64 TT,

2. BIXIRBAERE O T DFER - BRETR OGNS & 210, MMREXIREZEMATE 5T
AT IV I TIAZ U MIEENI BEDORHY £,

Fio, SAEAFFRE ~OZRITBE L TlE, BIE=E 0RO EEEE 71— 7B hlic e o
THR—= M 272> TOET EALIMT G Al T & MRS FEE o Z—0 L <.
I 1L AEN OR[N OITEY — B A OIS, FRCMIBTHICETR ETE I W)
ZEICHEE L TN RITHIEN T RN E N KR Z L EHATIHEEZ S > T
F9, LETT,

(BE) HUNREHITEINE L, TIE ZOWRESHREH Ol &L XA =T 1D
fRIZHOTE LT, ZTEA., ZEMARLEDV ELEbBHOWELET,

(IUARE)  URAIZOWTH Lo EBFEWVLIZVO T, URA OJF ORI Y 5 TL
oD, R, REERDT, RARTSEHEDOONTLE Y EW AN, 9 BHDORKFER
L bbrDOTTN, EEFRLFELIITERNET,

(L5F)  AZT744 L) ok, FEITHTITERM Lz URA T3 < T, WEORKE %

-90-



WROVBEZTART Y a Nl oTHWET, LA EFEDN URA LW IORBEICS S D LWEBN
RESTEOTIROVBZAT-EW) ZEROTTN, BoLedL oI, THbBEHEHINLTH
FTOT, WTFNITEANOESELZ &0 D, NETIhE#HERFT L9 ENKE
272> TL B EBWET,

(IUARIE) 2T Z2uE, BEARECTH URA OFRE D T 2R > T LN 5D T
D, EIIEATOFIE, Bo L2 X0 ICHHIRENIEFITE N TT, R0 0 2h7e 2k
BEiPH L, FRBEN, TARANDWRBE LD, £V ISR I EL—HK LAV DEE
HuvE4,

erR) FOUVH—F « T RI=ZA L —F—DFHF-5THN, AN CITEAMIC

HEIT 2T ELTREDNLDENIZETLE I, 9HBOKFET, WEEITEHA X722
DTT L, 5. IWRKSABR LTI LR, 20D, FEROEORBEGET, 10FTREWIE
DEN, BEHEEZT D EN, WANAHDLON, FEEDTHNILD — DO MBI/ > T
WHDTTITFNE S,

(E5) BoLbdEBY T, RIZEBNLIZ441L. &2 THEEMNMSONTWEL T, F
B% 35 4E (2023 4F) R E W) OB TL 2D T, FRUbibil s E 22X unid 7220
RA LV ML ENET,

FEE)  ZohFxoFhBAFER. KEFHOBHGEATZ W IR 5D T,

(EB)  HEHEEBIIEBRSEO TR — RO, Fr—=07a—20%R—F, HDHWZE
B L=V OERGEE D, SNEANFEE - FEOZIT AN, 42—y TOEER
ExRAToTWET, BRI LAY U —20ttx & oElE, LFRMFRIZIEF I EE R E S
T, BEESABRKRMER Y —F =% RFFR T, BHIAIANS A A—D
TIROTEN, ZD2ANFE 50%DT7 4+— K~ URA T, 50%IIM5EELE NS Z &1T7eo>T

-91-



WET,

(FEE) 4. BRZRERFEL, L IIBMEEIR>TWDOTTRN, KEIOANHE 4%
WADEYR—=F L TLNDENWIEENAAL T2 T2 T, FNNTEAT AFERE
HEITHLT, BELODOHDHEZARDOTT A,

(LBF) WRIBESEROBMVMA L LTE, BoLoed Xk oic, FIZIERE 285 720

DB x oL LIZERZHDOY, Wﬁ%ﬁ?:Jtbhbhiﬁhfné@f#ﬂ\%ow
IbDEFRLIZY . HDOWI, BERMEREEROT-OOE T ) 7 OO BTN
ZLT7ZD EWV oY MAAITITo TVET,

(IWATE)  DARMIE, PRSI AR S 7=t . FHT#E% C URA BB OJF Tk - Tk
MR A2 Y LT ES o TWeDTT R, ZOEHITEWTORMIE D RFEEZLAEND &
SERT, Z2EI X HTNBEIRT K RLDTIERNWNEN) KOV AF 3
YELTHEWTWEDOTTN, 513 TWET I,

(=8 Al EMEEIZETIERVOTTR, MRS LT ANPOTFTHILT, @
ATIAARERLEDTHZEEFRCoTNET, 7272, KD URA 72 £\ 5 KURA
EFEENTVWDEH DV AT Lk, EL— b BV FRISETLE L 8RboT, b
W) ZENTEIEARBIZEL SV W EITE S OTTR, Zehehht ZETAKERT
BIRWDT, HFZETREDDIZED Lo E0NRDTET N, 727200 & LTEn
ANAH LIRS ETIEL B> TVET,

(HR) ZZTHENES2E2B200TTR, b4, HER THEEFABZHER 2o
TWELT, L EFICOWTEAARSKTHENZEB 0TI iThEdb, 22T
EINT L XE, BERET ST-DE D TR -T2, Z LT, ZOINERNRE
XV S72DTL X 9D

(IUARIE) &), HEROF#HEE L & X12d, RHEERRE LA > T E
T ZDELXIT 25 ASHWVDIEERH ST, TP BFECWEEEE L, BROFH
HAMERH G T, HRb L IIMNHEERO EDL L THWVWWNWEWIBIZ LD TER, 2
LOLDFHITEFHT 40 A< DVDIRENRH Y FL T, ZIMHBEIEETWEEWNZEWD
Z LT,

—HRITH Z0E TEAR NS £X°5 L, EETHIZNETH 3 A, 4 N EBEEFRIRFIZASE
LTCWDT—ABRZNDOTTR, £9FTHLEEE LTUT100 ASOHWTSERHH DT
TN, TOFTEHEEFZD 1ELU TSV LW RNDTY, TTH, EWEISEA TH
5l MR #%mof%ﬁ#ﬁ#k INBLNENI LI R ERHLDOT, £HWVIHE
BRCIX, ZHEICRELIEAZEE W) DI, REFVZENRVDNEFEFS>TVDHENI 5SS
B TWET,

ZHEE L Wb b O TTR, BEHOFITLEEROFBLUREINL, NIE A%

-92-



TLOHELT, TIEKHPFEAEZIILODE L TELSEAVGE S L2 5D TT R, B
DI ITENE BRI TN —T 12 SO 2 TELNDDITH LT, EEHITEOR
VEEIEDOREZ E TR TNDEDT, ZOBH L 0 FHAMN, LEOHIZE > TiH
ERLSBEoEMMENEWVI N, MINEI VI BETHRIALINDG LI REZALHDH D
LWDOTT, THTEHERAEINDIEN DL eoTLEILEWNWI LI REZABHDLHOD
TER, ZHERETTREVISIZTIUR, BrosBMLINBICR-> TUSHELT
KEEBHDOT, RIEIVENRVD N ST HTNIRELTLEERE NI ZEERRLT
WET,

(BH) 2F0 . WANDbITTIEARWTT L, 20 A 40 NETRERNH DL LD Z LT,
HAOHTHWRWDITTiEZzun,

(UARIE) fFEEELTWDLHIL, <AL Leb EHnET,

(FH)  72<SANHEoLebE VW) ZETHIR, TNTHLRPRMIEZ2NTT X
R, RIFVH, EZTHLE I TIN,

(HE) M, TALWTLE O 2 T, HEOFEIRY E90, FBRtEicox £ L
THHAZH L BT ET, EEEE KALIBBEOWWZLET,

2. FEREE (BMEER)

#29

(EBF) 43 =YD 29 %2 BTSN, TOSAZ—T T 2O NWTIL 2014 HE D
BOARIEE > TWDOTTR, BEMTIE, BARB O ZREICH L TEDN ED X
INUGELTND D0, BT AR O HTERES LIS L CEEMICED L ST
JEE LB L TCWLKBEIRH DD 0nEMD &) Z LiX, IROFEFRO AW IEF 1 HE
RT—=<EAHHEND LT, BRFINEHED Y AZ =TT AURE L TEND £ LT,

FEVN, 2017 EDO~Y AL —T7 T Tk, EAKRBMIERIE E LT, 2 TO5E T 28 s
ENF=OTTR, BEAEDFEE L QI —BEhzbo T, 2Bk o7k, 5
IVEBRSS AT, JeImRAOMEATARERBRZE . MBS R 2 ©< b, KET — X i 217
eV bz, 2EO 11 RFE4EROFR Yy hU—27 THRYMIr &V D X9 7287
OTTINEL, BEIZIIKROARAT v 7 THLIIREODr— K~y 79 TPHEIELOAE
R AT » TICEDLDOIFIEFICHETH Y T LT, BIZIZKLETHD EDEEA D X
IR, HBEORERFFECEI L TCHLTFENR-ATLEIEVWIZET, a—Fvy 7~
DOFPRITITEY FHATL,

7272, FA7=Bid, ZHAUIERICEERREIZ EEZXTBY 30T, YRk 31 FE R
RKELT, HBEZ DRSS LT, BEHNL FF BEAHZE S L) Z & THEKRL
TBVELT, WROEETTINEL, 270 PEIHIB SN0 TTIR SR b
FEVWIBHLEEZENTEY F40OT, EFIT/NRBETIIZENWETE, Thit Ay —

-93-



FLTWEZWEEZ TWET,

#30

TOoHF, FEETVOBRRBILEERE VD ZET, KIFEBFL LEL D RNET,
AEFEN D IRHER PR G T, JABRFENL I B AT HRAV MA Y N TWABE— S A
EHELT, =20, T T4 &2tV LHIRBETHY LT, 2OV T
H. ﬁ%ﬂ?é/uz’ﬁ/*\ﬁ? 1220%005 40%IZ=7 4 — FEPEND LWV DT HTIEHY £
D, EDID RO LN TVET, Z 5 W o L ENOIESE & OILFEFIEZ BRLA L T,
%Wi%%%%%éﬁfw HIEWVH) XD FE T X WET, BLETT,

(BEE) IV, HRLEHITINWELE, T, 202507y =7 MIHS&EL T,
FREEME L TR LD REFHENH > 72 R DD D TIE W E VWS T2 DB/
BHIE, TALIBENWEZLET,

(UARE) FThFEEA, ZO_DEETHE-EEIDOTTN, ORI E LT, H#

FTREPBEZET ST D&MD E, HHERRT T AHP KT, HLKIZITF 2 FAL7
RWEWH Z LT, MIFAIEDEEEEZ DL ENHD £T,

AN L ERITOCEME L HEE L D TN NS Koz sy, —2H R
DO BWES, EREEIC O RN TnEET L, Memickes, Hichaxsa
ﬁ%ékwé&’%fmotk%’\ﬂ%ﬁ%@%iﬁﬁﬂ4ﬁ%ﬂ%%%m1wé%é
NELNIVE, EENFRETIIR VN EBNWET, EFEELRFI SN2V Tk
WA EEARNZENE LD T, a A S TWeEEE L,

(BE) HoredTZNVET,

(L8) S A, Mz iucBE LT,

5D #EMT b3 X OFRIFIEEFIIRE DD TT R, NA LT R F—L VI HIZ
FIIHED HEANTELNRL T, ZHUTK LT, FEiEZT v Y — I DR — ARG
STELNT, TV /—SALLRFHOLEZAEDRVMAEREVRHLOTTR, £IHWV)
BIR T, BN RIEFEIFIEE WNET D, ZRRAHDLENI EDEZAZENL HVR
DTY,
%ﬁ\ﬁﬁﬁﬂ4ﬁi*W¥_&W5ﬁﬁw<&\ﬁUVEy7K%LTA4jmﬂﬁ
—EFRITHEZ TIET VD T EEZBIEIZLTWAS O TT A, AR F Ly Koo ididd
THNT, A FUHAKE D S ZWVIERIZEBW T, 2909 2 L IXFEENIC i&f%«%
L7Z2WE W D DIFIEEERIC 72 > TWES, S FRELE W D DI HER )% AR 2 7
TaYxl hELUTARLYIMEMTDREZRON, SER IS OWITINT — LB
DMK TLES T, SIEFZOKENKTOHRVBZ THWDIREIZ/R>TNT, Ty —&
IMHEEEELTHEANDZDIZESI LEIDEWI EZANRD Y, ERITEZDE DR
REZABHLPT, K ERTWND WS KL T,

-94-



(E2)  2EEICETFEE L ED D &0 D AL B ARSI S o T Mo
SWIFEFTIEZ 9\ D & ZANIEFITEN - T2 T, HFREEF NS E, L
— =D a Y =T LED-2T, MaFZLEDTIOMXOBIEL, FIILT
W2 AT, HFEFFEA~ERB ST LD LW Ko LT, 2EHNIER D 5o H 5
DO LTS TnET,

(BE¥) M, ArHVEITTLEI D, KALWTL X I D,

EFNTIE. INTIHLHLDZIHHITETTT . BEY LET v r—rbb o T L,
BB ZELLOFICENTESTHLXNE, T L THISSETH L WET, T,
BZICIUARFIED H NS ZHWE & BEWW - LET,

(IUAIE)  ARBEABCHYNE I TIWE Lz, BEHOIREZ WA NS THSfE -
T, BEONWEEWEZEEHDET L, B TWNDHEZAZEML W W
ELHVET, TNLEEDTEHR, HEMOEL FRMEEZE L TWE W ERBNWET,
FRIZ, BFBICIH U E L2 E A KRBT T2, ZAUIARYICEZADTR— bR
RWNEHEFERNWTT L, BUK, IR O — Ry FIC2EELTH, HE ZDHBEITorx
HTROBET, EMRN A>T 200 BRIEWREIGLMES TZRNOT, EO X
INZTHEAZZEZ T NEWV) DIIRGIZHMEE K> TN EWTFRNE ZATT,
EFTIIEEOT T, DLTONANAEX DTN TUIRDLEIRBERVBHAITLIIHWN
DBEIFHRLIZENI L ZATTDOT, SBREIAOBHELMED 2036, DTS
iz EEVWET, THHETOLIALLBEWLIEWEEZEZ TR £7°,
EFNNS, REHIFZO3ARTIREWVWZLETOT, ZIWVWHIHTBRIIHND DX
BBICRVET L, FRANDEREAT. ZOBOESESHLZ CKEE -0 TIHNE
DOTEFHATLER, 4FMAKBIZHY NE S TN E LT,

GEE) Wi, ZbHIE,

-95-



(IWAIE)  Znnblfex REEEL, KOFORIFRZIZILDE L TREBLC LW W
HZ LT, EERBEEIHE I TIHESE T EIVLEWIBRLEHNRSH-T, 26 H
H) I ERBSIZIEDTERNE NS ZETRIEOF T LRV E LT, xR
S, RYIIREDV N E D TZWE LT, MOEAFTITFIEME WA NABHENVT
L2EMBHHERNETOT, FOIALLBEWLIEWERSTEY 7, AHITED
HLHUNEHITINE L,

-96-



3. SEbRREHE Y > — FER

TV —=FHRTERL 03 ERNE, SRS SR
X, BRP.I08 2 B T 0,

_97-

A==
DB

THWwZbD LRI TT, LK



SERRIREEE T > 7 — b

1) ZFTAFZEIC B9 D IEENIC DU T

BT, BT ISR W TR 2 8 e A HEE T D & & b IT,
LWEI ORI Z BFE L TWET, Wk 30 FFEDO T LAY U — R |25 < FHRL
FATOW TR 131010 FRGEEFT L OWFFEEE 2 & DR R OBEEL, 3w
WCIEEEE 2 Annual Report 2018 $#R£FHiR (FREE TIX 722 <AEXYIY TTFOTH T DT
NRdHY ET) 2L T2 & FTNIFEE OFENE 72 b ONTAFFEKHEIZ D
WT, TERZBEET IV,

B WFIEDKAEZDONT

» Cell Stem Cell, Neuron, Nature Communications 72 E/NA A /3T KT 7 7 A
— DHEREITER B O TR R HRE I N TND Z ED, WF5EETE L TRV L
JVOMFFERRENEF IS IT HNTWD Il tE 5,

PHERERIZ A 2 X7 P OEWFZER R 2 LTV E 9, BRSO K HE A HEREE LT
T3, 5% LI E WV IKRERHEE L TV X 20,

» W EFOMFZERT E LT, WFFE LU D TEV,, BFEDIFIEENE— 7 &
VELDTIT L JIFIET R TOSHICBWTEW L ~ULOMFZEN R STV B 4
WRH 5,

> ERMFERE DT LAY Y — R R Ek g | R SCE. T D O HERE A~ D
FROUR RIS, HAHIE SR B LT WFFEKHEIT T4 E o,

W e DA DUV T
> COMFFEEE S EVVVAIMEEZ AT D 2 &N, BRSUEUE & AMTE & DS FEE D
MW CE D,

> HE O =— 7 BRI L DMAI 7R L HENTWET, 5% b5 &kt
ZMBIPED EMFTE &2 i L 720,

> WOAEMMEOBENEBZT-FLEED LNV NRD D, R E L TD 32D
U X =B RAICEE S LTV D,

> YU IO Y R E ORI AR XNV DT ) MENT, TV T AT DB
R EE LA DR ERE, 7V AV U — RSN B % RA720 ., Al
PEDEDFFEN I STV D LHIr T & 5,

-98-



B AW B g IOV T

> [EHNDZL L ORFZEHEI T, EALDL O FICHFFRS Bk 725 (S B fHE
<) IRPLT, B EARZEETO B IS AR, BRIEIGE IR D 0F5E 0 1)
PRIZIE BRI DD B T B OMTE L NV T v FICEBTH DL LB R D,

> ERER R I ONWTIIEZ IR A= L TWE T, T4, AWET LV OBR%E
7R IR & TR Z,

> /R - SR - REME &\ o T A O AR 1 S A4 5 R & B eSO M e
W, B, E R LA D STV B A TREINTH S,

> % < OFANBIENITE WHEEIBHRRELD) Z1T7R->TWD 2 b, EWFoYF
(2B D IEIEDEOVFENTT DO TN D Ll T& %,

B oM IE

> SMREBIERIZ OV T, FrA I EIR O G B B RE ([ TEE DO TEE 234 &,
HAEFZe(S) & (A)DRIR N A CTEWL~ULTh B, Mz T, JST = AMED O
FRERIR G 2 <, IMNBESEHRIZ OV TIEIH Loy,

2) FEFEFAH - FERPFEIZEIT DIEEIC OV T

FAMT, TEASSERFRGIZE < HEBFLFEFIHE) [z, a4 A—T v
ZICEFRIRATE) ., G777 ZLEFRIAZE) . TREIA Y fr 7 Z 7 L[EF]
AWEgE) . A EAR IR R AT IR BA R L RIRI IR ) 72 & Ak LA F] AL
FEMNIE A — L= http://www.nibb.ac.jp/collabo/collabo.html % Z % < 72X \Y) %
fToTWBIED, Ty at (4 Yy —2Fa¥=27 MNBRP) Oflli L LT,
AZHROTHHADY Y — 2 a2 7o CET, 512, 26O ER
EICEE L2V VR Yy ARFEE a— 2D, TR T A A=V TR
Ty b7 —2L (ABIS) ] FEICL - TAMREE I 2 =7 1 ODIFSEE IR L T
WET, BEH1PIZ2R2 | CFE L I L DIFEIICHOWVWT ZEREBENE T S,

B PN OIRFI - R ETR 722 L 0d ) £ 2
» LFEFEEEIZT N ETOLE Z AW, BIERE L TV A,

» FEHY FHEA

-99-



> e T X7 ALERIAE, KA ho 7T 7 LERI e &
WA G AR RAFBA B S AL IR IE (I 7 T A M LR)

> E7E780N,

B L3568, WENVLBEELBEUICRT-28EH0ET N2 E-, UL
DEIRETLE HIM?
» BRlZ72 L,

> AT E R R EZITHZENTEELRE, AT/ 27 AT, EBRICE
BRA2ED TV DHYENSAEMOZIC MY HBITA— L THEKT DI ENH
DIRFENRIRNT—A b b oTe, < OIEREDNH D720 T, 2R TELHOEMIZ
K LEN TS0, [HAOHZEOAIIZ > TV W DL TH D, 77 =
AR By T RIET DO FER PN LED S LR,

B ZHhODISEICET I RIT oI Amsh T s Lo ET 72
>ENHFERERI NI A — LV ETHER N A->TEBY, AT TR7E LTS,

» ST, JLE[EFIHFZED HP TOJEMMNFEFE L Tx/- L EWET,

r¥

> AR =L =D 2B L ThON T A TnD EE D,

B RFEFEDOHIRE LS > TV T2OIZIT ED X 5 IR R L B
DIETN?
> FIHHEORRHRER 2T D Z ENDREEZ NS,

» HP N —F LW EBWETA, Fif HP ONERFTEFEL CTE 20T, e En
£, ELFEFIH - FLFEFZEDOBERFH ST Acknowledgement ZEWTH 5 H Z &,

> (%Eﬁ@ ERIFIA « LRSI T IS8 ST D LS 3) TR D B G-
T o REOLFEFR - LEFZEIZOWT, EDJRHmAH D & Xnod LivZeu,

> R—ALX—=VOFRESCEHLOD Y F ) 72 GEE ~OFEMA 7275 03T,

B 5%LZ0L ) RLEFA - LEFRIISLERZE EBE T TTNn?
» EFICEHELRIRVMAATH Y ENIEO LX)V T v FICHBETHDH KT D,

> HoTUT I B R,

-100-



H

> D)

C

A °

> RWCHEEE LS,

W AL RERIH - LEIFE RIS b DIEH D EF 2
» B FHEIZHOWTT /) L7 & OEAN R 2 R — 2 L7z L FFE & -
Th It Bbhd,

> BIRFAEAT L CO DA R O X 5 23 BT L X 9 D

> BRI SEF T, TR —H—E 7 4 — L RU— I —DIFEIERS 7 4 —L R
J—7 L TR —7 OGRS 2 X5 R FEFRIA - HFEIFERH > THREVLO
TIX 22,

B TomIER

3) EFREHE K OVARIZEIT DIEENCOWVT
FTNBIFTERE A3 S8 5 e 7E O BRI eiim D% & L TONIBB 2 7 7 L /A
OBz, 7V A b RF70 8 O OB TR & OmEHEIEE 2170
F L7z, £, I E THELZED TEX RN oFEWFEFEET (EMBL) & @
EMBL International PhD Symposium (2019 F-OFKIZ B T E) . M OHi7- e & L
THIED Academia Sinica & O NIBB EFR T T 7 7 4 /L a— A (2020 (BT
E) DHEMZGLE L, 6T, KEEXD 70— AN F A A=V T
(GBD) IZH B, MRHBEO A A= 0 JOEBEEEGBBLE Lz, T,
& % OWFFEE B AN EHERILREIIEAFTE LTSHET 2 TR AT 7 RIE
W) HAE L TWET,

JRHIEE) & L CiE, A" — LX— facebook 25 SNS %15 L 72 TH#RE TN A,
ERNSMZAT T2 L 2 Y U — 2 %4> TWET, WO 0wt o B % B
& LT, /b e B RORESLCEE G L E Lz, BE 1P430TF L0
TN HDOIRENZOW T IEAZBEE T IV, 72, 5% OEBHEEE &K OVAH
HENZOWT, ZTEANRZEVE LZOBENETFEW,

B O ER R & L CHEBREEAED DA, Pk o LA LET
e
» LFEIFIHEEIE WS ZEA2BZXDEEANDE ([ A=V 77 E) OFEBERY b

-101-



U— 7ML, BET S ERNIEE 2B S IAATE Y VAR T T ADRRfER KN E
BWLEZEZbND, LFEFMNITEE O MZ T HEMARH > Th e BnE
‘6‘0

» NIBBa o 7= LU ADKEEZZIT -2 L0 H 50 KREHNIHZRE S Lo T,
R—DL_X—=UNERR EDT Ty F 7 3 — L&A L TWEIT D EH D R0,

EE AL DTGB TIE 2 E O KFRHEAEM UN DK FPAESRCHE T BEIAALT
HEHY DT,

> R DS WEREEE (A FAR—=2T 4 [H) L oOE#EEZRD T, BisF
G - TEROFEHH LHIRZR & CTHREEHZ 2> TW DA ) MR 5 [EHER L FE 2
RN LT L TERNE DD,

B EAMNEREEAIIRT A E LD, ORI RMHTHENEET LWVWEBE
ZTETMm?

> T UNDENLT = UM E L AT E A R—T ¢ [EOMFIERER] & O E

Do THBWVD TRV,

B SR (K% TR 2 EBEEEII SO X D IC GEEEMH TR0 S 8 o
FEHELEDT) EDLRTWHETN?

> PRS2 A7 L TR AR DR A R IS HE D TW D, Falr i Jigsh L oA

Y=y T ERFERHINCHED D I TH D,

» REZELVNLVOEBEEOZERICMZA T, HFERNICHEBRBEEESZHE L
TW5, AEAAEDEBAIZES LT\ 5,

WA TR EIZB L TlL, ENENDOHEBIZ LD A Z U ANRERRLT20, EhiZ
FEMAL TN, lx0BEOKEIZL D E ZANKE L, MBRMIEENTENL T
WD,

AW E B L CIIEE OB AR/ 27208 0 I b RAZIRE - 2T AT
D720 MOU ZfES E WS TmAZ A VNI TH D, igxeFE LT HHEBEICEL
TiE, EEHGEER S AT L LR 7 — U U T 2T & B OZER 81T > T D
fli, IREXLZITANZZIRT 27077 L0528 ANLTND,

bl

» 2 JSPS OWFRMLE R FESY —F 4 v 7 KPP F ¥, JSTJICA O
SATREPS F¥R CICL G FMAEEXNRE LIZEBRE N —=0 7 a—2A0H
BRI AR, U—r g vy T OB, B L ORMWIE R S X5 ENSTOEER
HEFTEIZ L > THED TV D, MTHRERCKOMZEE-RICmZ, 77 V0, A~

-102-



R.~=L—=y 7T A KRy T ., 770 hiEERE AMSERIED B OEEEE (A
HEAN=T ¢ [H) & OHEENERIN TV ONEH, HYHEIX, 2071
T hOREHESL T 7T LA TREAISNTWVWAEERENEEIND Z ENRE,

B SNS &AL 555, JRHIEEI T, WEE TIHFME 7= b Ol
TLXO2M?

PR LRV TIEERNE Z BN RAZ LIS DIN, VAT U —RETH

WEEMFMFERT D4 2 D Z EixdHFE D £,

> U IOENK NI EOMREMRIA e S, VT = o — R Bl K DB LR &
HiZLTW5S,

| EEgoliiha=47)
» ERMbizxt LT, ENOFEERFERLE OEEZ X > TH XVWo Tl ?

4) HFMIE O BRI HIREIC-OWT

R, AR FBERT: GRIFR) ORBEAY FHB OFEMEERE & L TR
BB 2 1TH> CWET, MR T, KD RFFE 2 R L FR e R & L%
AR, WHFERREZIT O 2L CRERABICH I LE L, £72. e BiG L
BH BT E 2B T D720 NIBB UV —F 7 = —HlEE2H TV ET,
ER 1P |CF LTINS DIFEENCOWT ZERZBE N ET IV, 12474,
FTIEE OB RICE L CTRAEMNED X 5 BB 2 Rl &, TEANRTE
WELTEOBREIET IV,

B AR RO CH L Z L2 M LN
> o TW5D,

» EFUTED 97,
N EOA

> Hlo T,

W 5 (R%) TREHAEDHERDEELVEBECIZRLZEIETHD £9n?
> R ERR O A IRITIEF T LV,

-103-



PRSI LR R~ EET 2N Do TE R T E T,

» OEODOMZER T HIEEARMICEIE T & SRR > TWDMIEE & Z 5 TRV
FRREDENKE N, T2, Fi & RERE CTMERE2E 2 HZRELIIHD L TEBY .,
R DOIFFREZTBIN L. CTZBRT 5 AT AT TR0 L BT
IR TN 5,

> D ET A IEEFITZ,

B EFSRREAEOHIREDOT-DICIZED L 5 R HFENAETE L BE LTI

» R OGRS 2 TSRS 470 8 O A Z FERAICEL YD AN D Z & &
X¥ U T RAONWTIHFRIERA T2 ENEELEX S, LML, FEOE W
EHIHIFZE B O D3 F 7o AR 7o R T8 Lo,

PFFERIZHOWT, HP TOMINBNETIZIAV O E LTAHAZE BnWET, #Bid, 1
H— 2 TDOZITAILTL X 9D,

> ETFNRN—T a3 VOEWEERFREAEDFIEEH L NF ¥ U T XA

P ERE A RO e e A~ DTEEE A X B,

W e, AR (EmBEVEUERD 1R G2 FIZ 2 BT > TWET R, &
DR v FDOTZOF DS EHECE D W) iEmNEA TWE T, SRR (K
) ATFAATE DO AAFEZITR S TWETN?

> FAFRGITE 2B TH DN, FBEIZERZSFEICE DY THIRITHIG LTS,

> B LRKDERRICRB T 2 EXRAIFER O T2, A RSN EN RIS

WX, FERF T TV ET,

» BEIIEH (EAMICEELRIENSINT NS A HEE Z LIS . e

Thd, YR 2FUTEH L 2V, 2AEE5IE 2 7 AIC—E (53 2 h])

» 2 HiZ—Bl, #6H),

WO ITER

5) WFFEIBIRHI OB & XA X—= T 4 OFERIZ OV T
FERE AW A TE AT ClE, AFE s b OB & L C, AFZE S s b BRg == & FefiaRic &

-104-



LIBHEATOTCNET, o, A= T 4 RO T2 D LLMEWIEE & AE S
FOBREEHZED TWES, EE 1IP0I LI bDOIEE), KOS %, A
AW LI TERT SRR IS 2 E SN E TR EHNIC DWW T TE R 2 BHNE T &
Uy,

B SRS OR5) (21T 2 &tEbiged . SMEAWIIERE ORELRIC OV T, Y M E
NTWDLTHEENRH Y £ 0?2

> LB RE DBE NGO L TV 5, £/, [ URE 1 &2 RO 9EE D854 .

M BBEIC BRI 95 Z & 2 HER L T\ D,

> KVEWFIERE AN E 2D D720 3% & 0 lemiilh, tRE ORI, 72L&,

» SAEABE ZBRAT UL, SRR — Y v TEFIIRW BT N EBE R
THLIENTED,

» K FEB LAk RISEHEE R v % — (http/www.cwr.kyoto-u.ac.jp) . [EFEAZ
H—E 247 4+ X (KUISO : Kyoto University International Service Office) ®
HEZR ENRHY £,

B SRS ORISR 2 EmigEs . SMELABITEE OWFEERBE DR IZ 8V T
TRENTWDRBDHY 902
> T OLMEWFIER IRIE OBFFEE SCEHIE 2 £ L T\ 5,

» FRESMEOZ L&,

B SR (K% IR IRIEERIR E IS T 5~ — U A v AT 4 A% BH
LETI0n? BELOSGE, TOEHCONWTILLS THFEHMTTN?

> ARG E & U TR EED DEE N B DA, BRI OV TORMN 9 £ T

XTELT, MR L OEBILAENTE TV,

» BRILFZEENDH D £9, 1T,

» R EFHNCT B AR A M EEA L TWD, FEIZb 7220,
URA NEEINTWD, HEBICI VRSN ELRY, LTl ) E<HAEL T
VN, BHFFE O HEE OFEE DO RITIIE FHFFEE IIIE L > TV D b s,

> SEBREETIE, PRk 24 FFEE &0 | WFSEH S B E IS I E SR E (KURA)
ZRE L, RFEOUHE, Ik, BB LS 2 MR a 2 > - #ElE42 U 9 —5 -
7 RI=AMb—%— (URA) ZEEL TWET, ZOFEINTIL<HM->TEY, K

-105-



TSN E O HGE R & TRHEEZ 2> T\ 5,

W SRS (K5 ITBWT, 3158k D 7= DI i E N TV AIEENEIH VD F
‘@“f):‘?
> BFFEHLSAL 2D TV DN, FRREI 22 AR 72 158 D72 A3 - T ey,

» URA g H L WFFEScz DR FE, BB ~D5ES,

» FOERBI~DEZ RO L,

B JLAETHCB T AR EREH E LT, A% ED LD 2 fUlFE /T RETL LD
N ?

» HABHASO—EHIMOIE EERMICE ST, A7 77T T U REL RESE

ITTHZENEELEZOLND (DFHHEEIIEETHILEITXH D N),

> WHEE DA T DG MO, BoEROSHED K,
» URA ORLE,

_IEaliiRap=y7)

6) FEREHEZEIZOWT
%W%%%ﬁnﬁﬂﬁﬁ%mxm@vx&~f?y2m7K%%Lkﬁ@fuyi
. BRI B O~ A X —F T L LTRIRENE L2, KRR E

ﬁﬁﬂﬁn ITRIINEFATLE, BUEYRAZ—7"F 2 2020 O HGEO HEfif 2 B
L TCWET, £7o, TRFZEREEIC X 28HE 7 VAR ORI LTZR ] 1THEEE
LT DI PEMEE SN E L2, Bk 1 P24 T F D= 2D OFFEICD
WT, A%, AR E LTEMF I 2 =T 1 DTDIZED L ) e f&kEl
ERE-TREN, TEANZSWELEZEOBENE T EV,

FAH% EMFRICT VA 7 ZAN—2 b TR E TR L T DIy
IRSTRICOWT, AHE - HERZEOTCIEANISVWE LELBEE TS
VY,

B S TNFgeEE & LT (A OBRES IS | 250 72 L lcon T,
W EBEZEZTLE O>M?
» HERLBETHY ., Bres VEMOBRRBEED TEX T2 HRAEMNED 5 XENE L

-106-



M C& 5,
PNFEITE B2 & B D, AEWFITH T DEREE & D HEEDNE I U2 W ATREME I
2V AVIR

» B BunEg,

B OIHET VA E L THKREZBRED, HOWITER TS L5 2 0WiEmIE
b ETN?

» (DO TEARTTN, REFOMEETE=a 7 27 /MIEDTE T, T8

ULBICHABWERRTTETWET, BRICET VTR TS EEDRETN, F

ERRORMS Y TH,)

BGHTT VEMREE X=X ) IREREEZ I LET /1?2
> EFIVEWICKER, FEE. T DMMER. T ASE LRy N TOHRMEE
ZHIEL T\ B,

» ETNVAEMERFET D LT Uy O, GE - BEREEZZRIICA 7 Y
—=r U TE L IR, 7 DT DT — 2 N — A5,

W5 AN A, T REERIIIED L SR DR H L TL L O

> HAENHIERAY PR ORAIL L LT, 2R 2R T2 2 ENEELL
FEAD TOTODEAMAFMAZHEASNTND, MALLTDHEr7n~vF D
Efi L~V TOfT e E Gl 7 LoyBns Bbh s,

> ERAEYFOLEEET Y 7
» TIRU—7 LT 4=V RU—2 Z@h& Lol - ZEMZRRIENTE

WO IER

-107-



SRR S & U
7Vl — b O HOEH

M1 EWEYFEHRRR Tk 0 FEREDHE & FKE
REEF 1 EITIHH

&¥ 2 Annual Report 2018 (RAERKERIZEET B ERH D IRFERR)
P.14-P. 96 #&% & L TER
230 pdf (X, Ti2 URL =588

http://www. nibb. ac. jp/pressroom/
pdf/annual2018. pdf

-108-



4. 7B 10 FOZIRFREEICONT

-109-



ZARER 10 F AT

ST C I, (B 10 4R &M A - BRI T B -
HE - 222 =T 4 ~OERO ZDOBED b AT KA 2
SHERAPATZ U IR L TV 5. Tk 30 4EREICATAIRG: & 72 - 7 B
L R RIS L UE I EIE T o T2,

Rl OFAEILL FO LY Th D,

1) PriEd JOWRIEFE & CIEM 10 80 ERFHIETLZ RS 25
B L7, WFge)smfeikigss B - fFR 7 v — 7 DS L, SRR
il D> HEEE N &2 L7,

2) XMRBUR O BT W FTAMIT IR 0> b I Z: B 28R - 8
L. TreoB&Ek =t L,

EATER 1) WrFEiEEh o
2) WHFEEMY A b
3) 72 DD SHIR Y
4) Wl

3) TNEFN3HDOIHEEENOZ TR 72BIZEZENRD £ &
iz,

-110-



4-1 BRHEEBIRER 10 FREFTHE
AZBIC X A5

First of all, | can assess only part of the Prof. Fujimori's achievement and ability.
Missions of NIBB are (1) research (2) education and (3) international cooperation, but |
do not have enough information to evaluate (2) and (3). | only describe the evaluation on

(1) research.

As far as | understand, his first research goal was axis determination during
early development when he was in Kyoto university. It seems after he moved to NIBB,

his research topic becomes more diverse as follows:

1. Early mammalian development (ref. 2)
2. Oviduct pattern formation (ref. 1) (ref. 3) (ref. 5)

3. Establishment of various reporter mouse line for time-lapse imaging (ref. 4)

Concerning topic 1., although | understand these works are solid contribution
to the area, current line of research is more specific and less ground-breaking compared
to his previous work. Topic 2. also seem to be minor, but he introduced a new direction
of research - mathematical modeling of pattern formation phenomena. Also, he cannot
do any mathematical analysis by himself, his utilized his staff (Koyama-san) to do this
line of research and combine it to his profession. This type of interdisciplinary research
is actually not easy. | saw many people failed - they try to incorporate theoretical research
simply to get the paper accepted to better journal or to obtain research funding. But in
his case, he has done very well, probably owing to the respect to theoretical research
(He has been very supportive to young researchers in Japanese Society for Quantitative
Biology, most notably Dr. Tetsuya Kobayashi in University of Tokyo). Topic 3. is more
logistics-like work than front line, but many developmental biologists including me got

benefit from this project.

His DIY research style is very unique in competitive developmental biology

field. In general, to optimize the efficiency of publication number, it is easier to buy a
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ready-made apparatus. However, he prefers to set up experimental tools by himself. |
remember when he visited our laboratory for experiment, he visited Marutsu parts shop
near our laboratory to buy electronic parts he cannot get in Okazaki. At that occasion he
also advised me to make simple relay device to control power supply of old Nikon
inverted microscope for time-lapse observation. | made it and it is still working fine. His
future research plan includes mechanosensing by Piezo, which is relatively new area

and this may fit to his DIY style.

He also has high ability to administrate scientist community. During 2009 -
2014, he is an area leader of Grants-in-Aid for Scientific Research on Innovative Areas
“Cell Community in early mammalian development”. | myself was not involved in this, but
judging from my collaborators' opinions administration of the field seem to be very well.
He is also involved in administration of Japan Society for Developmental Biologists,
which is also run very well. | think this is because he understands the history of JSDB
and think about the whole community. Attached file is a poster he presented in JSDB
meeting 2017. It was strange that this type of poster is presented among other scientific
posters, but it helps community members to understand the history and heritage the
JSDB.

Overall, I think he is an indispensable part of Japanese developmental biologist
community, and | want to thank NIBB for providing an academic environment for him to

work for past 10 years.

¥) ref. 1: Koyama, H., et al. (2016). Biophys. J. 171, 650-655.
ref. 2: Toyooka, Y., et at. (2016). Dev. Biol. 471, 50-60.

ref. 3: Shi, D., et al. (2016). Mech. Dev. 141, 78-89.

ref. 4: Abe, T., et al. (2013). Development 740, 237-246.

ref. 5: Shi, D., et al. (2014). Development 141, 4558-4568.
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Prof. Toshihiko Fujimori leads the Division of Embryology in NIBB as the PI
since 2008. During the period of 2008—2018, he published 9 original papers as the
senior author, 22 original papers as a collaborator, and 7 review articles. His group
aims to characterize the early embryogenesis of mammals focusing on cell

differentiation in the embryo and the polarity of the oviduct.

For the analyses of cell differentiation in the embryo, his group established
systems to monitor the expression of Cdx2 and Nanog, important markers for cell
differentiation, in live mouse embryo. Using the systems, his group was able to
correlate the expression of the markers with the cells’ stages and positions (Komatsu &
Fujimori, 2015; Toyooka et al., 2016). The regulatory relationship among the gene
expression, cell position, and the cell fate seems very complicated and thus resolving
the relationship is challenging. Their observations provide the bases for future studies
to reveal the regulatory mechanisms of cell differentiation in early mammalian

embryos.

Another line of research in the group focuses on the polarity of the oviduct.
As the mammalian embryogenesis progresses in the reproductive tracts of the mother,
it seems a wise strategy to conduct the analyses of the oviduct and uterus in the lab. In
the mouse oviduct, multi-ciliated cells beat the cilia to generate unidirectional fluid flow
to transport ovulated oocytes to uterus. After quantifying the beating frequency, the
Fujimori group revealed that the unidirectionality depends on the regulators of Planar
Cell Polarity (PCP). Their careful quantification of the dynamics of PCP genes suggest
a novel (microtubule-independent) mechanism to establish PCP in oviduct (Shi et al.,
2011; 2014; 2016). They also analyzed the physical basis of the oviductal sheet
folding. Using computational modeling, they were able to explain the tissue-level-
folding from mechanical tension and the cell shape regulated by a PCP gene (Koyama
et al., 2016). This is an ambitious piece of work, in which an established developmental
biologist like Prof. Fujimori adopted serious modeling approach and made the paper

published in a top journal of biophysics. It shows a new direction for Prof. Fujimori, and
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| expect to see more of this direction from his lab. With a series of researches, Prof.
Fujimori has become the leading researcher revealing the molecular and mechanical

bases of oviduct polarity.

Researches on the early embryogenesis of mouse, including the specification
of body axes, cell differentiation, cell positionings, and morphogenesis, are highly
competitive. Several groups have been continuously publishing high-impact papers in
these years. For Prof. Fujimori to establish a leading role in this competitive field,
uniting the two lines of researches (i.e. embryogenesis itself and the influence from the
oviduct/uterus) seems a good strategy, as Prof. Fujimori described in the Perspective
section. | am expecting to see these two lines of research unite and bring a
breakthrough to the field.

In addition to the original researches, Prof. Fujimori’s contribution to the
research community is huge. He has been developing and distributing various mouse
lines to monitor gene expression, signaling, and cell cycle. He also helps the
community through providing his cutting-edge microscopy techniques through the
national project of Advanced Biomedical Imaging (ABiS) platform. Furthermore, he
pushed developmental biology studies in Japan by serving as the area leader of the
national project of “Cell Community in early mammalian development.” He holds
important positions such as deputy dean of the School of Life Science at the Graduate
University of Advanced Studies (SOKENDAI) and the secretary general and councilor
of the Japan Society of Developmental Biologists. He definitely is one of the most

important leaders in developmental biology field in Japan.

Overall, the academic activities of Prof. Fujimori for the last 10 years had a
substantial impact in the field of developmental biology, and his future prospects are

promising.
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I am writing to provide my assessment of the scientific achievements of Dr.
Toshihiko Fujimori over the past 10 years. | believe that | first met Dr. Fujimori in 2001.
Since that time, | have followed his research with great interest for multiple reasons.
More recently it is because he has been studying the development of the mouse oviduct
that overlaps with my own interests in reproductive organ development. | can say at the
start that the quality of his data is outstanding, the approaches are innovative, and the

findings significantly move the research fields forward.

Early embryonic development

The behaviors of the blastomeres in the preimplantation mouse embryo are
still not fully understood. Dr. Fujimori investigates these behaviors in live embryos using
sophisticated fluorescent reporter transgenes and time-lapse imaging coupled with
quantitative analyses. Indeed, he generated a new Cdx2-GFP mouse line to follow
blastomeres that transcribe the Cdx2 locus. He found that external cells initiate Cdx2
expression but if they become internalized they down-regulate Cdx2 and contribute to
the inner cell mass, likely the epiblast and primitive endoderm. These are important and
fundamental findings that demonstrate that blastomeres are flexible and can regulate

their molecular identities to contribute to the initial germ layers.

Oviduct development

Although the Fallopian tubes, also called oviducts, are essential organs for
reproduction, surprisingly little is known about their development. The oviducts provide
the entrance into the reproductive tract for ovulated ovarian follicles. They are also the
site for fertilization and initial cleavage stages. Dr. Fujimori has published a very nice
series of papers, focusing on the genetic control of cell polarity and mechanical
influences of epithelial folding in the mouse oviduct.

Dr. Fujimori's studies showed roles for Celsr1 in cell polarity in the mouse

oviduct that were essential for epithelial fold morphogenesis. He showed that in the
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absence of Celsr1, cilia-directed fluid movements were disrupted. | was very impressed
with his quantitative analysis of the mutant phenotype and also the mosaic study
combined with computational visualization. Dr. Fujimori also examined the dynamics of
the planar cell polarity protein Vangl2 in the oviductal epithelium. He used very
sophisticated fluorescent microscopy methods, including FRAP, to understand how
Vangl2 localization is maintained. In another series of studies, Dr. Fujimori assessed
mechanical influences that contribute to the formation of epithelial folds in the oviduct.
He used mathematical modeling and computer simulations to explore epithelial-smooth
muscle interactions. These studies resulted in new hypotheses that cell polarity and
epithelial tension are important parameters for epithelial folding morphogenesis.
Although the studies were modeled in the oviduct, Dr. Fujimori's results have broader

implications for epithelial folding in tubular organs.

Novel genetic tools

Dr. Fujimori has contributed to the mouse developmental genetics field by
generating multiple novel genetic tools. He generated Fucci2 fluorescent reporter mice
to assess cell cycle status in live cells, tissues, and embryos. These mice were an
important improvement to the initial Fucci transgenic mice that were previously
generated. He demonstrated the utility of the new Fucci2 mice by time-lapse imaging in
pre- and postimplantation mouse embryos. | am sure that many labs have obtained these
mice for studies in multiple fields of biology.
Dr. Fujimori also created Vangl2-GFP fusion protein mice to image Vangl2 protein
localization at the subcellular level. Many labs talk about making fluorescently-tagged
proteins in transgenic mice but Dr. Fujimori actually did it and then used the tool to obtain

biological insights into cell polarity in various tissues and organs.

Summary

Dr. Fujimori continues to be an important and consistent contributor to basic
research on early mammalian embryonic development, reproductive tissue and organ
formation, and new genetic tools and live imaging in the mouse. He has been very

productive as an independent investigator and also as a research collaborator.
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Summary by the Director General of NIBB

The following is a summary of an evaluation pertaining to Prof. Toshihiko
Fujimori. It is based on his own self-evaluation, external evaluations by two domestic and
one international reviewer.

Dr. Fujimori's research focuses chiefly on early mouse development. He has
developed a research method that quantifies fluorescence on a cell-by-cell basis during
mouse embryogenesis through live imaging of fluorescence in transgenic mice, and has

subsequently gained new insights on their early development. In order to obtain
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quantifiable bio-imaging, he has created transgenic mice harboring fluorescent reporter
genes, improved microscopes optimized for live imaging, and conducted collaborative
research for quantifying bio-imaging. These achievements were in turn highly praised by
the three members of the evaluation committee. In this sense, Professor Fujimori's last
10 years can be said to have opened up a new phase of research thanks to his concerted
efforts, and to have developed research that will set the trend for life sciences in the

years to come.

By analyzing the behavior of cells during early mouse development in living
embryos and on a single-cell basis, he revealed that cells in early mouse embryos
respond in a position-dependent manner. In other words, he has shown that, in cell fate
decision during early mammalian development, the final cell fate decisions are extremely
flexible while the general framework of cell polarity and other factors is maintained. He
also discovered a part of a fascinating mechanism involved in embryogenesis that
ensures that individual organisms are constructed to an absolute standard, even if the
behavior of these individual cells is ambiguous. Moreover, he has conducted research
on the formation of cell polarity focusing on the polarity of cilia in the oviduct to elucidate

the mechanism of cell polarity formation.

Thus, in the last decade, Prof. Fujimori has been a trendsetter in new analysis
at the cellular level in developmental biology using transgenic mice and bio-imaging, and
has made great strides toward understanding the fundamental principles of
developmental phenomena. Over the next decade, | hope that he will continue to conduct
research that tackles the fundamental principles of developmental phenomena by

incorporating innovative ideas.
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Statement of research activity in the past 10 years
2008-2018 Toshihiko Fujimori, Professor

The aim of our research is to understand the events underlying early mammalian
development. One of the characteristics of mammalian embryonic development is that
embryogenesis proceeds in the female reproductive tracts of the mother, the oviducts
and the uterus, and interaction between an embryo and maternal tissue is essential.
Another characteristic is the highly regulative potential of embryos. The pattern of cell
division and allocation of cells within an embryo during the early stages vary between
embryos. The timing of the earliest specification events that control the future body axes
is still under investigation. We want to provide basic and fundamental information about
the specification of embryonic axes, differentiation of cell lineages, the allocation of cells,
and the regulation of body shape and tissue morphology in early mammalian
development. We are also interested in the relationship between embryos and their

environment, the oviducts and the uterus.

1. Cellular behaviors and cell differentiation and in pre-implantation
development.

During the 4 days after the fertilization, the mouse embryo proceeds in its development
within the oviduct, and reaches the blastocyst stage before implantation to the uterus.
Two rounds of cell differentiation can be observed before implantation. We showed that
these early lineages are specified independently of cell lineage up to 4-cell stage
(Kurotaki et al., 2007). The trophectoderm (TE) will contribute to the placenta while the
inner cell mass (ICM) cells give rise to the epiblast (EPI) and primitive endoderm (PrE).
EPI1 will form the embryo proper, whereas the PrE will generate extraembryonic tissues.
We analyzed the differentiation of these three cell types by tracking cellular behaviors
and gene expression.

The establishment of the TE and ICM is the first cell lineage segregation to occur in
mouse preimplantation development. These two cell lineages arise in a position-
dependent manner at the blastocyst stage. Previous studies have shown that a portion
of cells relocate from the outside position to the inside during this preimplantation stage
(Fujimori et al., 2008), but few studies have investigated the correlation between cell

relocation and the expression of key transcription factors critical for cell differentiation.
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To monitor cell movement and the status of the TE-specification pathway in living
embryos, we established Cdx2-GFP reporter mice allowing us to visualize the
expression of a Caudal-type transcriptional factor (Cdx2), a key regulator of the initiation
of TE differentiation. Observation of Cdx2-GFP preimplantation embryos by live cell
imaging revealed that all cells localized in an initial outer position initiated the
expression of Cdx2. Subsequently, cells that changed their position from an outer to an
inner position downregulated Cdx2 expression and contributed to the ICM. We also
showed that internalized cells likely contribute to both the EPIl and PrE. Our data
indicate that cells expressing even high levels of Cdx2 can internalize, deactivate an
activated TE-specification molecular pathway and integrate into the pluripotent cell
population. These suggest early preimplantation cells expressing Cdx2 exhibit plasticity
of specification to TE and ICM lineages through positional changes (Toyooka et al.
2016).

We also focused on the expression of Nanog, which is a key transcriptional factor for
the maintenance of pluripotency of ES cells, iPS cells or cells in early mammalian
embryos. The expression of Nanog is mainly localized to the EPI in the late blastocyst,
but its pattern varies between embryos and between blastomeres during early stages
before blastocyst maturation. We traced the changes of Nanog expression in each cell
in developing preimplantation mouse embryos through time-lapse observation of
Nanog-GFP transgenic mouse embryos. The expression pattern of Nanog was
classified into four phases depending on the developmental stage. Nanog expression
started at very low levels during cleavage stages. It increased stochastically during the
morula stage, but its expression level had no clear correlation with future cell fates. After
the 32-cell stage, when embryos form the blastocyst cavity, Nanog expression was
upregulated mainly in ICM cells while it was repressed in the future PrE lineage in an
FGF signaling-dependent manner in the later stages. These results indicate that there
are multiple phases in the transcriptional regulation of Nanog during blastocyst
formation (Komatsu and Fujimori, 2015).

In summary, our observations suggested that cell fate is not specified before 4-cell
stage, the initial specification to TE was depending on the position of cells within an
embryo while they still exhibit plasticity, and second differentiation to PrE and EPI was
regulated by multiple steps. We are trying to identify how differences appears between

cells controlled by FGF signals in the second round of cell differentiation.
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2. Polarity formation in the mouse oviduct epithelium

The oviduct (Fallopian tube) is the organ connecting the periovarian space and the
uterine horn. The ova released from the ovary are transported through the oviduct,
where the ova are fertilized by the spermatozoon entering from the uterus. We are
focusing on the region of the oviduct, the infundibulum, close to the opening to the ovary.
The epithelium of the mouse oviduct consists of multi-ciliated cells and secretory cells.
Ovulated oocytes are transported in oviducts by unidirectional motility of multi-cilia and
the resultant secretory fluid flow from ovary to uterus (Shi et al. 2011). This cellular
orientation in the oviduct is one example of planar cell polarity (PCP). PCP is seen in
many animals and tissues, where cells sense global axes of the tissue to which they
belong and orient themselves to fulfill specialized functions.

Many evolutionally conserved genes are required for the formation of PCP, and
several of those encode proteins that are localized in polarized manners within cells.
We performed immunohistochemical analysis of potential PCP regulators in postnatal
oviducts. We found that PCP core member proteins including Celsr1, Vangl1 and 2
were strongly concentrated at the specific domains of cell boundaries which are
perpendicular to the ovary-uterus axis and that this polarized localization appeared to
precede the directional movement of cilia.

In Celsr1-deficient mutant oviducts, cilia were generated and those within each cell
appeared to beat as in the wild type oviduct. However, the beating direction was not
coordinated along the ovary-uterus axis throughout the epithelia; some cells were
oriented orthogonally to the axis, while some others exhibited reverse polarity.
Orientation of cilia in each cell was not in the same direction when we closely examined
by electron microscopy.

In addition to the ciliary polarity phenotype, the cellular shape polarity was also
impaired in the Celsr1-deficient mice. We found a new feature of cellular polarity in the
wild type oviduct that the apical surface of epithelial cells was elongated along
ovary-uterus axis. In Celsr1-deficient mice, epithelial cells showed less elongation and
randomized orientation.

Furthermore, we also found that the three-dimensional architecture of oviductal
epithelia was dramatically disrupted. In adult wild-type mice, the epithelial cell sheet is

bent multiple times, which forms longitudinal folds parallel to the organ axis. However, in
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the mutant oviducts, epithelial folds no longer run parallel to the organ axis. The
direction of the folds was randomized, and ectopic branches of folds were observed.

These data suggest that Celsr1 is important for the multi-scale polarities formation in
the mouse oviduct ranging from the sub-cellular level to the tissue scale. Our mosaic
analysis with Celsr1-deficient cells in the wild type oviduct epithelium suggest that the
geometry of epithelial cells, but not the morphology of epithelial fold, is primarily
regulated by Celsr1 (Shi et al. 2014).

To investigate the mechanisms of the epithelial fold pattern formation, we utilized
mathematical modeling and simulations. By considering mechanical properties of the
epithelial sheets, the longitudinally aligned folds and the branched folds were
reproduced in silico which are observed in wild-type and the Celsr1 mutant mice,
respectively. Longitudinal epithelial tensions were increased in well-aligned folds
compared with those in disorganized folds both in the simulations. Experimental
measurements of mechanical tensions in the epithelial sheet were consistent with the
tensions predicted from the simulations. Our experimental and mathematical analyses
also successfully linked the epithelial tensions to cellular shapes (Koyama et al. 2016).

We next addressed the dynamics of PCP factors in the mouse oviduct epithelium.
Exogenously introduced expression of green fluorescent protein (GFP)-tagged core
PCP factors by electroporation revealed that Vangl1, Vangl2 and Prickle2 are localized
on the ovarian side of the cell periphery in the oviduct. To visualize the Vangl2 dynamics,
we generated the R26-Vangl2-EGFP transgenic mice. In these mice, Vangl2-EGFP
was ubiquitously expressed and showed polarized localization in multiple organs
including the oviduct, the trachea, the lateral ventricle and the uterus. Fluorescence
recovery after photobleaching (FRAP) analysis in the mature oviduct revealed that
Vangl2 in the enriched subdomain of the cell periphery (cellular edge) was more stable
than Vangl2 in the less-enriched cellular edge. Furthermore, when a subregion of a
Vangl2-enriched cellular edge was bleached, the Vangl2-enriched subregion
neighboring the bleached region in the same cellular edge tended to have a higher
decrease in intensity than the neighboring sub-region in the next Vangl2-enriched
cellular edge. The polarization of Vangl2 was observed in nocodazole treated mouse
oviduct, suggesting the maintenance of Vangl2 asymmetry is independent of
microtubule formation. From these experiments, we revealed the characteristics of

Vangl2 dynamics in the oviduct epithelium, and found that Vangl2 forms stable
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complexes at the enriched cellular edge and forms compartments. Our data collectively
suggest that the mechanism for maintenance of Vangl2 asymmetry in the mature
mouse oviduct is different from the microtubule dependent polarized transport model,
which has been proposed for the reinforcement of the asymmetry of two core PCP

proteins, Flamingo and Dishevelled, in the developing fly (Shi et al. 2016).
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Perspective of research

1. Analysis of embryogenesis during stages from pre-implantation to embryonic
axis formation
A major characteristic of mammalian embryos is that embryogenesis progresses in the
maternal environment. The relationship between embryos and the female reproductive
tracts including the oviduct and uterus of the mother, the environment surrounding the
embryo, is essential for embryonic development. We are planning to study how
embryogenesis is controlled through interactions between embryonic cells, and also

between embryonic cells and cells of mother.

a) Differentiation of primitive endoderm by FGF signal in preimplantation

embryos

FGF signal plays the key roles when inner cell mass (ICM) differentiates to the
primitive endoderm (PrE), which is an extraembryonic tissue, and the pluripotent
epiblast (EPI). It is still unknown how FGF signals are differentially received among cells
of the ICM which are densely packed in a limited space. In order to observe the FGF
signal activities at the single cell level in the late blastocyst, we established transgenic
mouse expressing a FRET probe which visualizes intracellular ERK activity, which are
downstream of intercellular FGF signals. By time-lapse observation of embryos
expressing FRET probes, we will reveal spatio-temporal information about ERK
activation in each cell. We also clarify the relationship between ERK activity and future
differentiation trait by visualization of differentiation markers following to FRET
observation. Furthermore, we will verify effects of artificial optogenetical activation of
FGF receptors or intracellular ERK signals on the differentiation of cells to PrE. This will

also reveal how cell numbers of PrE and EPI are reliably adjusted in an embryo.

b) Identification of molecular mechanisms regulating embryo implantation and
further embryogenesis in the uterus

When the blastocyst is implanted, the trophectoderm (TE) and the uterine epithelium
begin to attach directly, and a population of TE cells invade the decidua of the uterus.

Interactions of extra-embryonic tissues and the uterus are particularly important for
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embryogenesis through the stages when the embryonic body axis appears after
implantation. We are aiming to identify molecules expressed in TE cells which are
contact points for interactions and support embryogenesis. Blastocysts were used for
immunization, and approximately 700 hybridomas expressing monoclonal antibodies
(mAbs) which recognize molecules on the blastocysts were obtained. We screened
candidate antibodies by localization of antigens after immuo-staining, and selected 30
clones which showed potentially interesting distribution of staining signals in the
blastocysts. We have been examining the expression patterns in embryos at
post-implantation stages and the subcellular localization of the candidate molecules.
After immunoprecipitation using mAbs, candidate molecules will be identified by
analyzing the precipitated products by mass spectrometry followed by database search.
We will focus on the molecules that are potentially involved in implantation and
embryogenesis of peri-implantation stages. We are planning to proceed to functional
analysis of molecules by analyzing mutant phenotypes. When the mutant mouse
lacking the candidate gene is already reported, we will investigate the phenotypes in
early embryonic development. For molecules whose mutation are not reported, we will
establish mutant mouse lines using CRISPR/Cas 9 technologies, and reveal the

function of molecules in the early stage of development.

2. Mechanism of how oviductal epithelial cells acquire planar cell polarity and

how polarities are reflected to the structures in each cell

a) Mechanism of how epithelial cells coordinate planar cell polarity across the
tissue

The oviduct develops after the birth until sexual maturation and is maintained
throughout life of the female. We revealed that PCP factors were already localized in a
biased fashion in the cell on the second day after birth. It is also evident that ciliated
cells show physiological turnover, the old ciliated cells are eliminated and newly
differentiated cells are provided from other cell types even in sexually matured animals.
We will take advantage of this cell turnover to study how newly formed cells and

surrounding ciliated cells coordinate their polarities consistent with the polarity of the
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tissue. Secretory cells with weak planar cell polarity differentiate to ciliated cells and
establish their polarity. We search for changes in gene expression related to cell polarity
during the course of cell differentiation and maturation of cell polarity. Once we pick up
candidates, we will examine whether cell polarity is disturbed when suppressing the
functions of these genes during polarity establishment. We can observe establishment
of PCP using Vangl2-EGFP transgenic mouse. In cultured cells, cilia formation can be
reproduced, and polarity is matched between adjacent cells in our preliminary
experiments. However, it has not been successful to coordinate cell polarity between
cells over the entire culture dish. We will establish 3D organoid culture system and
visualize PCP formation using Vangl2-EGFP cells. It will be verified whether polarity

acquisition is reproduced in vitro by forced expression of candidate genes.

b) Mechanism how PCP factors on the cell boundary regulate orientation of
multiple cilia on the apical cell surface

In any epithelial tissues with multiple cilia, the mechanisms how orientation of cilia is
regulated by PCP factors is not revealed. We have been analyzing ciliogenesis during
postnatal development and observed transition of ciliated cells from single cilium to
around 150 cilia per cell. From the mutant analysis, PCP factors are classified into two
types involved in polarity formation of cilia like Celsr1, and others which are not involved
in cilia polarity formation such as Vangl. We will compare the differences in phenotypes
between mutants in detail, and will identify mechanisms specifically involved in cilia
formation regulated by PCP factors. We would like to understand molecular networks
linking between PCP factors and basal bodies and basal foot which are structure to

orient cilium on the apical region of multiciliated cells.

3. Mammalian tissue morphogenesis requiring mechanosensor channel Piezos
Several examples have shown that mechanical stimuli can work as key components
for tissue morphogenesis. However, our knowledge about involvement of
mechanotransduction in morphogenesis or their precise mechanisms is still limited. It is
partially because key mechanosensors are not yet identified in many cell types. Piezos

are recently identified mechanically activated cation channels functioning in mammalian

-126-



cells. They are activated when mechanical forces are applied on the cell membrane.
Our data suggest that Piezos are also required for proper vascular morphogenesis. To
further elucidate how Piezo-mediated mechanotransduction is involved in vascular
development, we have been developing systems to manipulate mechanical stimuli and
monitor Piezo activity in vitro and in vivo. Analyses utilizing these systems and mouse
lines deficient in Piezos will clarify the relationship among mechanical forces, Piezo
activation, cellular responses, and tissue morphogenesis, this may provide a basis to

understand the roles of mechanotransduction in tissue morphogenesis.
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Description of other academic activities

(Education, Service to the Academic Communities)

| served as professor in Department of Basic Biology from 2008 and as Deputy chair
from 2014, and 2014 — 2016 as Deputy Dean of the School of Life Science at the
Graduate University for Advanced Studies (SOKENDALI). We accepted three graduate
students of SOKENDAI, and one From the Kyoto University Graduate School of Life
Sciences (and he obtained Ph.D in 2015).

From 2009 to 2014, | served as an area leader for Grants-in-Aid for Scientific
Research on Innovative Areas, “Cell Community in early mammalian development”. |
also served as the evaluator of an area for Grants-in-Aid for Scientific Research on
Innovative Areas "Cross-talk between moving cells and microenvironment as a basis of
emerging order in multicellular system" from 2010 to 2015.

| have been one of core members of Grants-in-Aid for Scientific Research on
Innovative Areas — Platforms for Advanced Technologies and Resources, “Advanced
Biomedical Imaging Platform (ABiS)” from MEXT, started from 2016. | play the role as a
leader of the Advanced Optical Microscope supporting group, and participates in
support activities for the area. In the support activities of the optical microscope, in
charge of 4D microscope support | have been carrying out various live imaging
experiments in collaboration.

At the Japan Society of Developmental Biologists, | served as the secretary general
and councilor. During that time, there was an event to celebrate the 50th anniversary of
the foundation of the academic society, | compiled the history and activities of the
society for 50 years and reported in the general assembly. In addition, | participated in
the preparation for incorporation of the society as a councilor in charge of

corporatization, and we prepared the articles of incorporation, by-laws, etc.

Establishment of reporter mouse lines and live imaging system
It has become common to observe the behavior of cells and gene expression in living

embryos in a variety of animal tissues for the understanding of wide variety of biological
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phenomena. Progress in GFP technologies, genetic engineering and embryonic
manipulation concomitantly with the progress in optics and microscope technologies,
including development of highly sensitive photo-detectors, has allowed us to observe
developing embryos and cells live and in mammals. It is useful to visualize nuclei, cell
shapes, cytoskeleton or other organelles to observe cells and cell behaviors in living
animals. We have established a series of transgenic mouse lines for live imaging, which
is a part of a collaborative project taking place in the Laboratory for Animal Resources
and Genetic Engineering, Riken Kobe. In each mouse, cDNA encoding fusion protein
with fluorescent protein and a localization sequence were inserted into Rosa26 locus.
The sequence for the fusion protein was following stop sequences that are surrounded
by loxP sites on both sides. These loxP sites can be recognized by an enzyme, Cre
recombinase, that catalyzes recombination between two loxP sites to remove the stop
sequences. Thus, when Cre recombinase is activated in a spatial-temporally specific
manner, the following reporter fluorescent proteins are expressed in a specific way. And
once this irreversible reaction is induced in the germ line, the derived offspring possess
the transgene without the stop sequence and express the reporter fusion proteins
ubiquitously (Abe et al. 2011, Shioi et al. 2011). We have also reported establishment of
mouse lines to monitor the cell cycle (Abe et al. 2013) and inter-cellular signaling
(Takemoto et al. 2016). Totally about 50 lines were established and are open to the
research communities. These mice are already distributed to laboratories and used
widely for researches over the world, 263 and 242 lines have been shipped inside and
outside Japan respectively.

For the live imaging of early mammalian embryos, a combined microscope and
incubation system is an important tool. We have modified an incubation microscope
with wide field fluorescent illumination, which is relatively inexpensive. We added a
spinning disc confocal system and sensitive EM-CCD camera for observation of
developing mouse embryos with less photo-toxicity and higher spatial resolution. These

types of microscopes have also been provided to collaboration.
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g) Awards: None:
h) Professional Societies:

Japanese Society of Developmental Biologists

The Molecular Biology Society of Japan

The International Society of Developmental Biologists

i) Publications:

class 1: Research articles in peer reviewed journals

Kikuchi, K., Nakamura, A., Arata, M., Shi, D., Nakagawa, M., Tanaka, T., Uemura, T.,
Fujimori, T., Kikuchi, A., Uezu, A., Sakamoto, Y., and Nakanishi, H. Map7/7D1 and Dvl
form a feedback loop that facilitates microtubule remodeling and Wnt5a signaling.
EMBO Rep 19. (2018).

Suzuki, M., Sato, M., Koyama, H., Hara, Y., Hayashi, K., Yasue, N., Imamura, H.,
Fujimori, T., Nagai, T., Campbell, R.E., and Ueno, N. Distinct intracellular Ca2+
dynamics regulate apical constriction and differentially contribute to neural tube
closure. Development 144, 1307-1316. (2017).

Shioi, G., Hoshino, H., Abe, T., Kiyonari, H., Nakao, K., Meng, W., Furuta, Y., Fujimori,
T., and Aizawa, S. Apical constriction in distal visceral endoderm cells initiates global,
collective cell rearrangement in embryonic visceral endoderm to form anterior visceral
endoderm. Dev Biol. 429, 20-30. (2017).

Minegishi, K., Hashimoto, M., Ajima, R., Takaoka, K., Shinohara, K., lkawa, Y.,
Nishimura, H., McMahon, A.P., Willert, K., Okada, Y., Sasaki, H., Shi, D., Fujimori, T.,
Ohtsuka, T., Igarashi, Y., Yamaguchi, T.P., Shimono, A., Shiratori, H., and Hamada, H.
A Wnt5 Activity Asymmetry and Intercellular Signaling via PCP Proteins Polarize Node
Cells for Left-Right Symmetry Breaking. Dev Cell 40, 439-452 e434. (2017).

Liu, L., Suzuki, K., Chun, E., Murashima, A., Sato, Y., Nakagata, N., Fujimori, T.,
Yonemura, S., He, W., and Yamada, G. Androgen Regulates Dimorphic F-Actin
Assembilies in the Genital Organogenesis. Sex Dev. 11, 190-202. (2017).

Toyooka, Y., Oka, S., and Fujimori, T. Early preimplantation cells expressing Cdx2
exhibit plasticity of specification to TE and ICM lineages through positional changes.
Dev Biol 411, 50-60. (2016).
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Takemoto, T., Abe, T., Kiyonari, H., Nakao, K., Furuta, Y., Suzuki, H., Takada, S.,
Fujimori, T., and Kondoh, H. R26-WntVis reporter mice showing graded response to
Whnt signal levels. Genes Cells 21, 661-669. (2016).

Shi, D., Usami, F., Komatsu, K., Oka, S., Abe, T., Uemura, T., and Fujimori, T.
Dynamics of planar cell polarity protein Vangl2 in the mouse oviduct epithelium. Mech
Dev 141, 78-89. (2016).

Koyama, H., Shi, D., Suzuki, M., Ueno, N., Uemura, T., and Fujimori, T. Mechanical
Regulation of Three-Dimensional Epithelial Fold Pattern Formation in the Mouse
Oviduct. Biophys J 111, 650-665. (2016).

Reyes de Mochel, N.S., Luong, M., Chiang, M., Javier, A.L., Luu, E., Fujimori, T.,
MacGregor, G.R., Cinquin, O., and Cho, K.W. BMP signaling is required for cell
cleavage in preimplantation-mouse embryos. Dev Biol 397, 45-55. (2015).

Nakayama, S., Arima, K., Kawai, K., Mohri, K., Inui, C., Sugano, W., Koba, H., Tamada,
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T., Agata, K., and Funayama, N. Dynamic Transport and Cementation of Skeletal
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2549-2554. (2015).

Komatsu, K., and Fujimori, T. Multiple phases in regulation of Nanog expression during
pre-implantation development. Dev Growth Differ 57, 648-656. (2015).

Horikawa, S., Ishii, Y., Hamashima, T., Yamamoto, S., Mori, H., Fujimori, T., Shen, J.,
Inoue, R., Nishizono, H., Itoh, H., Majima, M., Abraham, D., Miyawaki, T., and
Sasahara, M. PDGFRalpha plays a crucial role in connective tissue remodeling. Sci
Rep 5, 17948. (2015).
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mice. Development 141, 4618-4627. (2014).
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ubiquitin ligase, regulates the cell cycle and differentiation of neural precursor cells.
The J. Neurosci 34, 3067-3078. (2014).

Imuta, Y., Koyama, H., Shi, D., Eiraku, M., Fujimori, T., and Sasaki, H. Mechanical
control of notochord morphogenesis by extra-embryonic tissues in mouse embryos.
Mech Dev 132, 44-58. (2014).

Xu, G., Shen, J., Ishii, Y., Fukuchi, M., Dang, T.C., Zheng, Y., Hamashima, T., Fujimori,
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Enomoto, Y., Ota, K., Oda, K., Wada, Y., Sagou, K., Saito, K., Sakakibara, A.,
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K., and Miyata, T. TAG-1-assisted progenitor elongation streamlines nuclear migration
to optimize subapical crowding. Nat Neurosci 16, 1556-1566. (2013).

Abe, T., Sakaue-Sawano, A., Kiyonari, H., Shioi, G., Inoue, K., Horiuchi, T., Nakao, K.,
Miyawaki, A., Aizawa, S., and Fujimori, T. Visualization of cell cycle in mouse embryos
with Fucci2 reporter directed by Rosa26 promoter. Development 140, 237-246.
(2013a).

Bashar, M.K., Komatsu, K., Fujimori, T., and Kobayashi, T.J. Automatic extraction of
nuclei centroids of mouse embryonic cells from fluorescence microscopy images.
PLoS One 7, €35550. (2012).

Shioi, G., Kiyonari, H., Abe, T., Nakao, K., Fujimori, T., Jang, C.W., Huang, C.C.,
Akiyama, H., Behringer, R.R., and Aizawa, S. A mouse reporter line to conditionally
mark nuclei and cell membranes for in vivo live-imaging. Genesis 49, 570-578.
(2011).

Shi, D., Komatsu, K., Uemura, T., and Fujimori, T. Analysis of ciliary beat frequency and
ovum transport ability in the mouse oviduct. Genes to cells 16, 282-290. (2011).

Nakagawa, T., lzumino, K., Ishii, Y., Oya, T., Hamashima, T., Jie, S., Ishizawa, S.,
Tomoda, F., Fujimori, T., Nabeshima, Y., Inoue, H., and Sasahara, M. Roles of PDGF
receptor-beta in the structure and function of postnatal kidney glomerulus. Nephrol
Dial Transplant 26, 458-468. (2011).
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Abe, T., Kiyonari, H., Shioi, G., Inoue, K., Nakao, K., Aizawa, S., and Fujimori, T.
Establishment of conditional reporter mouse lines at ROSA26 locus for live cell
imaging. Genesis 49, 579-590. (2011).

Zheng, L., Ishii, Y., Tokunaga, A., Hamashima, T., Shen, J., Zhao, Q.L., Ishizawa, S.,
Fujimori, T., Nabeshima, Y., Mori, H., Kondo, T., and Sasahara, M. Neuroprotective
effects of PDGF against oxidative stress and the signaling pathway involved. J
Neurosci Res 88, 1273-1284. (2010).

Tissir, F., Qu, Y., Montcouquiol, M., Zhou, L., Komatsu, K., Shi, D., Fujimori, T., Labeau,
J., Tyteca, D., Courtoy, P., Poumay, Y., Uemura, T., and Goffinet, A.M. Lack of
cadherins Celsr2 and Celsr3 impairs ependymal ciliogenesis, leading to fatal
hydrocephalus. Nat Neurosci 13, 700-707. (2010).

Fujimori, T., Kurotaki, Y., Komatsu, K., and Nabeshima, Y. Morphological organization
of the mouse preimplantation embryo. Reprod Sci 16, 171-177. (2009).

Tokunaga, A., Oya, T., Ishii, Y., Motomura, H., Nakamura, C., Ishizawa, S., Fujimori, T.,
Nabeshima, Y., Umezawa, A., Kanamori, M., Kimura, T., and Sasahara, M. PDGF
receptor beta is a potent regulator of mesenchymal stromal cell function. J Bone
Miner Res 23, 1519-1528. (2008).

Katsuno, T., Umeda, K., Matsui, T., Hata, M., Tamura, A., Itoh, M., Takeuchi, K.,
Fujimori, T., Nabeshima, Y., Noda, T., Tsukita, S., and Tsukita, S. Deficiency of zonula
occludens-1 causes embryonic lethal phenotype associated with defected yolk sac
angiogenesis and apoptosis of embryonic cells. Mol Biol Cell 19, 2465-2475. (2008).

Ishii, Y., Matsumoto, Y., Watanabe, R., EImi, M., Fujimori, T., Nissen, J., Cao, Y.,
Nabeshima, Y., Sasahara, M., and Funa, K. Characterization of neuroprogenitor cells
expressing the PDGF beta-receptor within the subventricular zone of postnatal mice.
Mol Cell Neurosci 37, 507-518. (2008).

class 2: Invited reviews, book chapters

Koyama, H., and Fujimori, T. Biomechanics of epithelial fold pattern formation in the
mouse female reproductive tract. Curr Opin Genet Dev 51, 59-66. (2018).

Shi, D., Arata, M.U., T., Fujimori, T., and Uemura, T. Seven-Pass Transmembrane
Cadherin CELSRs, Fat4 and Dchs1 Cadherins: From Planar Cell Polarity to
Three-dimensional Organ Architecture. The Cadherin Superfamily, S. Suzuki, and S.
Hirano, eds., pp. 251-275. (2016b).
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Shi, D., Fujimori, T., and Uemura, T. Atypical cadherin negotiates a turn. Dev Cell 26,
1-2. (2013).

Abe, T., and Fujimori, T. Reporter mouse lines for fluorescence imaging. Dev Growth
Differ 55, 390-405. (2013).

Abe, T., Aizawa, S., and Fujimori, T. Live imaging of early mouse embryos using
fluorescently labeled transgenic mice. Methods in Molecular Biology 1052, 101-108.
(2013b).

Niwa, H., and Fujimori, T. Stem cell systems in development of mammals. Dev Growth
& Differ 52, 251. (2010).

Fujimori, T. Preimplantation development of mouse: a view from cellular behavior. Dev

Growth & Differ 52, 253-262. (2010).

j) Symposium Presentations / Invited Seminars:

Toshihiko Fujimori, Regulation of cell differentiation during early mammalian
embryogenesis. KEY Forum 2018 Stem Cell Traits and Developmental Systems, Jan.,
2018 (Kumamoto)

Toshihiko Fujimori, Specification and plasticity of cells during early mouse development.
IRCMS mini-symposium “Cell Fate in Development”, Sep., 2017 (Kumamoto)

Toshihiko Fujimori, How do cells differentiate during preimplantation mouse
development?, 55" Annual meeting of the Biophysical Society of Japan, Sep., 2017
(Kumamoto)

Toshihiko Fujimori, Mouse oviduct multicilia formation regulated by PCP factors.

39" MBSJ Nov., 2016 (Yokohama)

Toshihiko Fujimori, High resolution 3D reconstruction of developing mouse embryos in
the uterus. Janelia Workshop Imaging Mouse Development, Jun., 2016 (Ashburn,
U.S.A)

Toshihiko Fujimori, PCP in the mouse oviduct. Finnish-Japanese joint symposium on
Morphogenesis and Signaling. Mar., 2015 (Helsinki, Finland)

Toshihiko Fujimori, Behaviors of cells and gene expression in early mouse development.
The 37th NAITO CONFERNCE Bioimaging-a paradigm shift for the life sciences. Jul.,
2014 (Niseko)

Toshihiko Fujimori, Behaviors of cells and gene expression in early mouse development.

Institute of Cellular and Organismic Biology, Academia Sinica
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Dec., 2013 (Taipei, Taiwan)

Toshihiko Fujimori, Tools and approaches to understand 3D morphogenesis.
inStem Mouse Embryology Workshop, Mar., 2013 (Bangalore, India)

Toshihiko Fujimori, Cell polarity and morphogenesis of the mouse oviduct.
BSCB/BSDB/JSDB Joint Spring Meeting, Apr., 2012 (Warwick, UK)

Toshihiko Fujimori, Behaviors of Cell and Gene Expression during the Preimplantation
Mouse Embryo.The First SKLRB Symposia on Frontiers in Periimplantation Biology.
May, 2010 (Beijing, China)

Toshihiko Fujimori, Cell behaviors and the differentiation of cells during preimplantation
mouse development.,42nd Annual Meeting for the Japanese Society of
Developmental Biologists, May, 2009 (Niigata)

Toshihiko Fujimori, Analysis of cell behaviors during preimplantation mouse
development. Keystone Symposia,“Frontiers in Reproductive Biologyand Regulation
of Fertility” Feb., 2009 (Santa Fe, U.S.A)

Toshihiko Fujimori, Analysis of cell behaviors in early mouse embryos.
SanFrancisco-Japan Joint Meeting on Vertebrate Organogenesis. Nov., 2008 (San
Francisco, U.S.A)

Toshihiko Fujimori, Analysis of cell behaviors in early mouse embryos. Joint
Symposium: Vertebrate Development and Organogenesis Nov., 2008 (Houston,
U.S.A)

K) Organization of Symposium:
Organizing Committee member,
The Joint Annual Meeting of 70th JSCB and 51st JSDB, June 5-8, 2018 (Tokyo)
Organizing Committee member,
The 50th Annual Meeting of the JSDB, May 10-13, 2017 (Tokyo)
Organizer,
The 62nd NIBB Conference "Force in Development”, Nov. 17-19, 2014, (Okazak)
Organizer,
The 61st NIBB Conference "Cellular Community in Mammalian Embryogenesis" Jul.
10-12, 2013, (Okazaki)
Organizing Committee member,
The 46th Annual Meeting of the JSDB, May 28-31, 2013 (Matsue)
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Organizer,
The 10th NIBB-EMBL Symposium 2013 Quantitative Bioimaging, Mar. 17-19, 2013,
(Okazaki)

Organizing Committee member,

The 44th Annual Meeting of the JSDB, May 18-21, 2011 (Okinawa)
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“Advanced Bioimaging Support Platform” “4D Light microscopy”
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“Mechanisms of embryonic diapause in mouse preimplantation embryos”
2015 - 2017 Grants-in-Aid for Scientific Research on Innovative Areas
“Polarity formation of multi-cilia mediated by PCP factors”
2013 - 2017 Grants-in-Aid for Scientific Research(B)
“Mechanisms controlling the multilevel polarity formation in the mouse oviduct”
2009 - 2014 Grants-in-Aid for Scientific Research on Innovative Areas
“Behavioral analysis of genes and cells in early mammalian development”
2009 - 2014 Grants-in-Aid for Scientific Research on Innovative Areas (Area leader)
“Cell Community in early mammalian development”
2008 - 2010 Grants-in-Aid for Scientific Research(B)
“Live imaging analysis of axis formation in mouse embryo”
2008 - 2009 Grants-in-Aid for Scientific Research on Priority Areas

“Regulation of cell cycle controlling embryonic morphology”

2016 - 2021 JST CREST,
“Development of opto-genetic technologies to understand cellular behaviors in
multi-scale”

2015 - 2016 Mitsubishi Foundation Grants
“Differentiation of cells combining inter- and extra-cellular information”

2008 - 2011 JST CREST,

“Mechanisms coordinating global tissue asymmetry to the polarity of a single cell”
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m) Professional Activities:
Activities in Professional Societies
2015 - 2018 Councilor, Japanese Society of Developmental Biologists
2017 Secretary-general, Japanese Society of Developmental Biologists
2016 Deputy Secretary-general, Japanese Society of Developmental Biologists

2009 - 2012 Councilor, Japanese Society of Developmental Biologists

Editor of Scientific Journals
2018 Associate Editor, Cells Tissues and Organ

2015 Review Editor, Development, Growth and Differentiation

Editor of special issues;
Development, Growth & Differentiation, vol55, Issue4, Bioimaging in developmental
biology (2013)

Development, Growth & Differentiation, Vol52, Issue3, Mammalian Stem cells (2010)

Scientific Councils and Selection Committees

2018 Site Visiting Peer Reviewer, Center for Biosystems Dynamics Research

2016 - present, Councilor, Institute of Molecular Embryology and Genetics, Kumamoto
Univ.

2016 - 2018 External Reviewer, Institute of Integrative Neurobiology, Konan Univ.

2014 - 2016 Expert Advisor, JSPS KAKENHI

2014 WG Member, Mathematics cooperation program "Mathematics and Life
Sciences."

2013 - 2015 Peer Reviewer, Tenure Tracking Program, Advanced Scientific Research
Leaders Development Unit, Gunma Univ.

2012 - 2013 Research Grant Committee member, JSPS KAKENHI

2011 - 2012 Expert Advisor, JSPS KAKENHI

2009 - 2013 Evaluator, MEXT KAKENHI

2009 - 2010 Research Grant Committee member, JSPS KAKENHI

n) Teaching Experience:
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Part-time lecturer

2016 College of Pharmaceutical Sciences, Ritsumeikan Univ.

2015 Graduate School of Medical Life Science, Yokohama City Univ.

2011 Graduate School of Science & Engineering, Tokyo Metropolitan University
Graduate School of Natural Science, Konan University
Faculty of Science and Engineering, Konan University
Graduate School of Science, Nagoya University

2010 Graduate School of Medicine, Nagoya University

2009 Graduate School of Biostudies, Kyoto University

Others
2016 Lecturer, Nagano Prefecture Science Association
2013 Adviser, Aichi Prefecture Super Science Highschools’ meeting
2012 SSH Special lecturer, Okazaki Highschool
2009 Special lecturer, Japan Biology Olympiad Committee

o) Other Activities (if any):

None
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Prior to the appointment at the National Institute for Basic Biology (NIBB) at

2008, Prof. Shosei Yoshida identified neurogenin3 (Ngn3) as a gene specifically
expressed in an undifferentiated population of spermatogonia including SSCs (Dev. Biol.,
2004; Development, 2006; Dev. Cell, 2007), and using the Ngn3-GFP reporter strain,
developed an intra-vital live-imaging system for the behavior of spermatogonia, leading
to the observation that spermatogonia bear a flexible capacity for self-renewal and
differentiation (Science, 2007), and that SSCs show a biased localization at a “niche”

close to a vascular network delineating the seminiferous tubules (Science, 2007).

Based on these pioneering and provocative works, at NIBB, Prof. Yoshida has
published a number of key papers that have shed a new light on the regulation of SSC
activities. The Prof. Yoshida’s findings include: 1) the delineation of functional hierarchy
and reversibility of the SSC compartment, in which GFRa1 (glial cell-line derived
neurotrophic factor)-positive® more primitive spermatogonia and Ngn3* spermatogonia
frequently interconvert their functional states (Science, 2010), 2) the demonstration,
based on statistical physics and computational simulation, of unexpectedly rapid and
stochastic turnover of SSCs (Cell Stem Cell, 2010), and 3) the demonstration that
GFRa1* SSCs constantly inter-convert between singly isolated and syncytial states (Cell
Stem Cell, 2014). All these findings by Prof. Yoshida challenge the classical model of
SSCs, known as “the As model”, which posits that only singly isolated spermatogonia
with a characteristic morphology, known as A single (As) spermatogonia, serve as SSCs,
whereas their potential descendants, syncytial spermatogonia consisting of 2 (A-paired:
Apr), 4 (A-aligned 4: Aal-4), 8 (Aal-8), 16 (Asl-16) cells, are irreversibly committed to
differentiation. Furthermore, Prof. Yoshida has shown that unlike GFRat*
spermatogonia, Ngn3* spermatogonia express retinoic acid receptor y (RAR vy), which
confers Ngn3* cells a capacity to respond to RA to differentiate into KIT" differentiating
spermatogonia (Development, 2015), and that WNT signaling also induces the
differentiation of spermatogonia and a subset of GFRa1"® spermatogonia expresses
SHISAG, which confers them a resistance to WNT signaling (Stem Cell Reports, 2017).

Overall, Prof. Yoshida’s works support a model that under a steady state condition, a
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population of GFRa1* spermatogonia including As, Apr and Aal can be considered as a
pool of SSCs, exhibiting a dynamic heterogeneity in an “open niche” environment.
Consequently, in the field of SSC biology, intensive discussions have continuously been
made between scientists who support “the As model” and who favor “the dynamic
heterogeneity model’. Obviously, Prof. Yoshida has been a leader of the latter

scientists.

Prof. Yoshida’s findings naturally lead to many open questions, such as what
would be the “real” fate of the As cells generated after the fragmentation of syncytia,
what would be the role of vascular network in an “open niche” environment, what is the
regulation of SHISAG6 expression in the As cells generated by the fragmentation of
syncytia, among many others. Reflecting strong general interests in Prof. Yoshida’s
work, over the past 10 years, Prof. Yoshida has been invited to numerous international
symposiums and lectures, and has by himself organized many symposiums, which are
very impressive. It is also noticeable that Prof. Yoshida has acquired many external
funds. In particular, Prof. Yoshida has successfully been organizing research program
on “gametogenesis” three times in succession as a key leader, by acquiring Grant-in-Aid
for Scientific Research on Innovative Areas. Additionally, Prof. Yoshida has actively
been serving as a member of various institutional committees and contributing constantly

to teaching duties.

Thus, over the past 10 years, Prof. Yoshida has published six original research
manuscripts as a senior/corresponding author, among other relevant papers, and some
key works are under revision. Although one cannot say that Prof. Yoshida has
published many papers, all the published manuscripts bear a high quality and have been
influential and providing a unique basis for intensive discussions in the relevant fields,
and accordingly, Prof. Yoshida has now been considered as a world leader of the biology
of SSCsin mice. Itis of note that Prof. Yoshida is one of the first experimental biologists
who has established a tight collaboration with statistical physicists on answering key
questions in stem cell biology. It is also important to point out that Prof. Yoshida has

been highly interactive with many other researchers in the relevant fields.

In the next decade, Prof. Yoshida is planning to extend his research on the
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SSC biology with two major focuses: 1) detailed analyses of state transitions of SSCs,
and 2) impact of the dynamics of SSCs and their precursors on the genetic integrity of
the next generation. Based on the past achievements of Prof. Yoshida, new key

findings will be expected to be generated through these projects.

In summary, Prof. Yoshida has been a world leader of the biology of SSCs in
mice over the past 10 years, and will be expected to extend his unique science into new
and further productive directions in the coming decade. | am personally very much

interested in a “synthesis” of “the As model” and “the dynamic heterogeneity model.”
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This is an evaluation of the achievements of Dr. Shosei Yoshida, who is
managing the Division of Germ Cell Biology, National Institute for Basic Biology. Dr.
Shosei Yoshida is currently one of the opinion leaders in the research field of germ stem
cells. He is broadly recognized as an international leader in the field of stem cell biology.
His contribution to the field of stem cell biology spans more than 10 years and his
research has been instrumental for our present knowledge of not only germ stem cells,
but of general stem cell biology. | am sure that Dr Yoshida holds a unique and outstanding

international reputation in the field of germ stem cell biology.

The study of germ stem cells led the field of stem cell biology and has
challenged essential concepts of stem cell identification, heterogeneity and their niche.
Dr. Yoshida has meticulously investigated these concepts over the past decade. His
research focuses on the unique capacity of germ cells to transmit genomic and other
information to their next generation. Specifically, he has engaged investigating the
regulation and functional behavior of spermatogenic stem cells (SSCs) in the testes of
mice. SSCs are not only the origin of long-term sperm production which ensure the
continuity of life, but also serve as a crucible of genetic and epigenetic mutations;
mutations which underpin not only congenital disease processes but also organismal
evolution. The principal and signature strategy of his research is to directly observe the

behavior of individual germ cells in vivo, in their natural (or physiological) state.

The field of mammalian SSC research has a long and distinguished history,
founded by classical histological studies. A stem cell theory termed the “As model” was
proposed in 1970’s and became the prevailing hypothesis in the field. Single
mononucleated spermatogonia (Asingle or As cells) were considered stem cells in the
“As model”. Conversely, syncytial cells, resulting from incomplete cytokinesis on mitotic
division of spermatogonia, irreversibly commit to differentiation. However, this model was
based on the analysis of fixed specimens. Currently, developmental biology incorporates
methodologies that analyze cellular behavior measured over time by means of live-cell
imaging and pulse-labeling studies. In addition to incorporating novel transgenic

engineering and imaging modalities in his research, Dr Yoshida has scrupulously
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combined molecular and functional assays with quantitative mathematical and statistical

approaches and re-cultivated the identity and dynamics of mouse SSCs.

In a seminal paper published in Science (Nakagawa et al., Science 2010), he
showed the functional reversibility of SSCs through lineage analysis and live cell imaging.
This study established the concept of stem cell compartmentalization. The concept
changed our view how stem cell systems develop and are maintained, and bear

testimony to Dr Yoshida’s extraordinary contribution to stem cell biology.

Following this study, Dr Yoshida found that Ngn3+ cells that differentiate
without self-renewal in physiological conditions return to a GFRa1+ state and self-renew
during regeneration (Hara et al., Cell Stem Cell 2014). These studies were highly
influential to characterize the flexible cell fate of tissue stem cells in mammalian tissues.
Indeed, such cell fate flexibility is a generic property of tissue stem cells shared by many
tissues. These discoveries support the idea that not only As cells, but also syncytial

spermatogonia together contribute to maintain the long-term self-renewing stem cell pool.

Building on his previous studies, Dr. Yoshida conducted live cell-imaging
studies on intact testes which led to a deeper understanding of the vasculature-
associated niche microenvironment of the SSCs (Yoshida et al., Science 2007). In
particular, he found that SSCs showed prominent migration patterns through supporting
Sertoli cells, and intermingled between their differentiating progeny (Hara et al., Cell
Stem Cell 2014). These properties differ with the “definitive stem cell niche”, in which
tissue stem cells are clustered (or tethered) to a particular niche cell and exclusively
receive niche-derived signaling molecules, as represented in the germline stem cell
niche in Drosophila (Spradling et al., Cold Spring Harb Perspect Biol. 2011; review).
Rather, presence of an extended tissue microenvironment raised the alternative concept
of an “open (or facultative) niche”, providing a new perspective on niche-based regulation

of stem cells in general (Yoshida et al., WIREs Developmental Biology 2016; review).
Although an “open niche” is an interesting concept, it is important to clarify the

stem cell niche more “quantitatively”. In germ stem cell research, stem cells are

transplanted into a drug (busulfan)-treated testis. This stem cell assay may differ from
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the steady-state spermatogenesis. | wish that Dr. Yoshida establishes a new stem cell

assay without transplantation.

In the testicular open niche microenvironment, extracellular signaling factors
affecting the fate selection of SSCs — to self-renew or to differentiate — are distributed in
a spatially uniform manner. In particular, both GDNF and retinoic acid (RA) showed a
homogeneous distribution around the tubule circumference and undergo temporal
oscillation in synchrony with the periodic seminiferous epithelial cycle. The uniform state
of the niche raises an intriguing question: How can such a homogeneous
microenvironment support both SSC self-renewal and differentiation, while actively
migrating SSCs remain interspersed among their differentiating progeny? This question
was addressed in the following two studies. First, lineage tracing of GFRa1+ and Ngn3+
subsets of undifferentiated spermatogonia combined with artificial manipulation of RA
signal using a vitamin A deficient mouse model, exhibited that only Ngn3+, but not
GFRa1+, cells differentiate in response to RA. A receptor for RA (i.e., RARy) was
preferentially expressed in Ngn3+ cells. Furthermore, ectopic expression of RARy on
GFRa1+ cells induced differentiation of GFRa1+ cells with RA, circumventing the Ngn3+
states. Together, Dr. Yoshida concluded that RARy expression determines cell fate —
whether to differentiate or not — when exposed to RA (lkami et al., Development 2015).
Second, Dr Yoshida found that Wnt/beta-catenin signal promotes GFRa1+ cells to
differentiate to Ngn3+ cells in vitro. In seminiferous tubules, Wnt6 was expressed
ubiquitously during GFRa1+ to Ngn3+ transition stage of the seminiferous epithelial cycle.
This was compatible with the idea that Wnt6 promotes differentiation through activation

of the beta-catenin pathway.

Although these recent works are interesting, | am sure that the analysis of
individual signaling pathways will be essential for challenging more essential subjects in
SSCs. The questions might be how asymmetric cell division; self-renew division and
differentiation division proceed, and how the stem cell compartment is maintained in

SSCs, including analysis of de-differentiation.

It has been reported that self-renewal division of SSCs depends on niche cells

(hub cells) in the Drosophila. However, the stem cell-niche interaction is more complex
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in mammalian germ stem cells. Based on genomic studies on self-renewing germ stem
cells, | wish that Dr. Yoshida can analyze the probability of self-renew division through

applying and establishing mathematical models.

In summary, Prof. Yoshida has achieved outstandingly in the stem cell
research field and has published a significant number of papers in high-impact journals.
He has also been invited to many international meetings on stem cells and germ cells. |
wishe he continues and pursues his original study, although administration work will be
increased in the Institution and his society. | believe that Prof. Yoshida will be a
meritorious innovator, administrator and mentor. In conclusion, he has the embodiment

of what it would take a team of conventional leaders to achieve.
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It is a great pleasure to write a fully supportive letter of evaluation for

Professor Yoshida. His research focuses on the germline and spermatogonial stem

cells (SSCs) that are also the central themes of my laboratory albeit from a different

perspective. | have known him since 2012. | am thus in a position to provide a

knowledgeable and accurate academic evaluation.

Professor Yoshida is an eminent and leading researcher in the field of stem

cell biology. In the past decade he has led the field with many ‘firsts’ that not only give

insight into SSC biology but also define general principles applicable to the

homeostasis and regenerative capacity of other tissues. These firsts include:
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Demonstrating stem cell plasticity where transit-amplifying SSC progeny can
regain self-renewal capacity upon tissue injury. Professor Yoshida was the first
to report this phenomenon in mammals which has subsequently been shown to
be a property of other tissues.

Continues to pioneer intravital live imaging. While single-cell interrogation is
currently in full fashion, Professor Yoshida has been making single-cell
observations over the last decade with the advantage of tracking single cells
over time rather than taking snapshots. This approach has redefined the
understanding of SSC homeostasis and introduced syncytial fragmentation to
the field.

The facultative niche. Not only has Professor Yoshida made seminal
contributions to SSCs but also to their niche. From his live imaging of SSCs he
has provided compelling evidence for an open niche and he has also started to
dissect the molecular underpinnings of this niche.

Molecular understanding of SSC and their niche. He has uncovered signalling
pathways and transcription factors required for the regulation of undifferentiated

spermatogonial populations.



e Interdisciplinary research that maximises impact. Through collaboration with
Professor Simmons, Professor Yoshida has combined mathematical modelling
with intravital live imaging to conceptualize the basic rules governing SSC

homeostasis.

These achievements define Professor Yoshida as a true pioneer in the field
of stem cell biology. In my opinion, scientific contribution can be defined as ordinary
where achievements would anyway be accomplished by the field or extraordinary
where an individual provides a unique perspective that advances both the field and the
state-of-the-art. By this definition, | would classify Professor Yoshida’s scientific

contribution in the last decade as extraordinary.

The publication of Professor Yoshida’s research in the top tier not only
reflects the novelty and importance of the respective studies but also their technical
quality and multidisciplinary nature, which is a hallmark of his research. The
importance and impact of Professor Yoshida's research is internationally recognized by
all metrics. He is a frequent and repeated invitee to the top international meetings as
well as being invited globally to speak at excellent University departments and
research institutes. Finally, Professor Yoshida has shown his sustained ability to attract
research funding at the highest level. The collective recognition on all these metrics
attests to the fact that Professor Yoshida is an internationally recognised leader in his
field.

Professor Yoshida is very open, engaging and generous. | could be
perceived as one of his scientific competitors, but this does not inhibit him from
engaging in totally free discussion with me. One immediately observes his keen,
formidable and creative intellect. It is a pleasure to converse with him and his opinion is
always insightful. In this respect and coupled with his standing as well as achievements

he is a truly great ambassador for the NIBB.

In the next decade, | am fully confident that Professor Yoshida will continue

to pioneer our understanding of stem cell biology and the immortal lineage.
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Summary by the Director General of NIBB

The following is a summary of an evaluation pertaining to Prof. Shosei Yoshida. It is
based on his own self-evaluation, external evaluations by two domestic and one
international reviewer.

Prof. Yoshida has elucidated the mechanism for the production of humerous sperm
over a long period in mouse testis from the perspective of how spermatogenic stem cells
(SSCs) are maintained. Specifically, he has constructed a live imaging system at single-
cell resolution, and observed the behavior of SSCs using the live imaging system and
transgenic mice. Based on his observations, he has developed a new hypothesis

concerning SSC maintenance. To verify his hypothesis, he conducted a simulation
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analysis using a mathematical model and demonstration experiments using transgenic
mice. The behavioral analysis of individual SSCs revealed that the fate of individual
SSCs is more flexible than previously thought, and that SSCs are able to move back and
forth between various cell states. Moreover, it was also revealed the existence of a
mechanism for the maintenance and supply of a constant number of SSC and
differentiated sperm as a population. The regulatory mechanism for SSCs in the mouse
testis is completely different from the mechanism for germline stem cells in Drosophila
gonads. Essentially, he has proposed a new mechanism and concept of an "open niche",
that secures a certain number of SSCs as a population, rather than a fixed stem cell
niche. He has also clarified a part of the molecular mechanism by applying a combined
approach using transgenic mice and mathematical models. These items were in turn

highly praised by the three members of the evaluation committee.

Prof. Yoshida's research over the past 10 years has occupied a considerable niche in
the field of stem cell biology, and he has subsequently achieved commendable results
as one of the signature professors at the National Institute for Basic Biology. His
contributions to the biological research community have also been highly applauded. As
such, the evaluation committee has high expectations for the next set of endeavors that

he chooses to pursue over the next decade.
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Activities at National Institute for Basic Biology
(Aug 2008- Aug 2018)

SHOSEI YOSHIDA

Professor, Division of Germ Cell Biology

1. Research activity over the past decade

Background and research vision
Over the past decade, my research interests have focused on germ cells, endowed with the unique
capacity to transmit the genomic and other information to the next generation. In deference to
this focus, our lab is named as the “Division of Germ Cell Biology”. Specifically, our emphasis has
been on the regulation and functional behavior of spermatogenic stem cells (SSCs) in the testes of
mice. SSCs play a crucial role, not only as the origin of long-term sperm production ensuring the
continuity of life, but also as the crucible of genetic and potentially epigenetic mutations, the
underpinning of evolution as well as congenital disease processes. The principal and signature
strategy of my research is to observe directly the behavior of individual germ cells in vivo, in their
natural (or physiological) state.

The field of mammalian SSC research has a long and distinguished history, founded by

III

classical histo-anatomical studies: A stem cell theory termed the “As model” was proposed in 1971
and became prevailing hypothesis in the field. In this model, singly isolated mononucleated
spermatogonia (Asingle Or As cells) are considered to be the stem cells, while syncytial cells,
resulting from incomplete cytokinesis on mitotic division of spermatogonia, are irreversibly
committed to differentiate. Due to the technical limitations at that time, however, this model was
inevitably based on the analysis of fixed specimens, rather than the current principal
methodologies of developmental biology; the analysis of cell behavior in tissues or organisms
measured over time by means of, e.g., live-imaging and pulse-labeling studies. Inspired by
technological advances in transgenic engineering and imaging modalities, | have been motivated
to revisit the identity and dynamics of mouse SSCs, by combining molecular and functional assays

with quantitative mathematical and statistical approaches.
Brief overview of my research before appointment at NIBB

Before describing my research activities in NIBB, | would like to briefly describe our work prior to

2008, which provided the foundation of my subsequent research. | started my mouse SSC studies
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in 1998 with screening genes delineating the undifferentiated compartment of spermatogonia
including SSCs, leading to the identification of Ngn3 (neurogenin3) (Yoshida et al., Dev. Biol. 2004).
Based on its specific expression, we performed the first cell fate analysis of pulse-labeled
spermatogonia in vivo using a tamoxifen-inducible Cre (CreER)-LoxP system, leading to the
functional identification of SSCs that support continual spermatogenesis under physiological
conditions (Yoshida et al., Development 2006; Nakagawa et al., Developmental Cell 2007). Further,
| have uniquely developed an intravital live-imaging system that enables the continual filming of
fluorescent protein-labeled SSCs for days in testicular tissue of anesthetized adult mice (Yoshida et
al., Science 2007).

Using these systems, we discovered that SSCs flexibly change their fate behaviorin a
context-dependent manner. In particular, cells that largely differentiate without self-renewal in
homeostasis can reacquire self-renewal activity during regeneration following insult by chemical
treatment or after transplantation to germ cell-depleted host testis (Nakagawa et al.,
Developmental Cell 2007). Indeed, this was the first report of stem cell fate flexibility in
mammalian tissues; although this phenomenon had been reported for Drosophila male and
female germ line stem cells (*Brawley and Matunis, 2004; *Kai and Spradling, 2004). Further, our
live-imaging studies lead to the discovery that SSCs show biased localization to the vasculature
network and surrounding interstitial cells, running between seminiferous tubules, providing new
insight into the organization of the stem cell niche. On differentiation, spermatogonia were
observed to disperse from these areas, spreading over the entire seminiferous tubules (Yoshida et
al., Science 2007).

Summary of research during the past decade at NIBB

1. Stem cell identity and niche regulation in testicular seminiferous tubules

When | launched my lab at NIBB, although our studies had ignited the researchers in the field to
reconsider the prevailing model of stem cell fate, we were not yet in a position to propose
alternative models based on our own experiments. Therefore, | decided first to deepen our
understanding of mouse SSCs, taking advantage of the experimental technologies developed in my
lab.

1-1. Hierarchy and reversibility of the SSC compartment

We found that the undifferentiated compartment of spermatogonia was composed of GFRa1 (glial
cell line-derived neurotropic factor)* and Ngn3* (largely GFRa1") cells, through the combination of
our own observations with those of other groups (*Hofmann et al., 2005). Using pulse-labeling
studies, we found that the GFRal* population comprise the vast majority of self-renewing cells,

while giving rise to Ngn3* cells the bulk of which differentiate without self-renewal in homeostasis.
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We also found that many Ngn3* cells that differentiate without self-renewal in normal
physiological conditions are able to return to a GFRa1* state and contribute to the self-renewing
pool during regeneration (Nakagawa et al., Science 2010; Hara et al., Cell Stem Cell 2014). These
studies provided the first demonstration of the fate flexibility of tissue stem cells in mammalian
tissues (following earlier reports in the context of Drosophila germline stem cells). Indeed, such
cell state flexibility has turned out to be a generic property of tissue stem cells shared by many

cycling tissues.

1-2. Prominent fragmentation of spermatogonial syncytia in homeostasis

Notably, from intravital live-imaging studies based on GFP-labeled GFRal1* and Ngn3* cells, we
showed directly for the first time that GFRa1*, and to a lesser extent Ngn3*, syncytia frequently
“fragment” to generate shorter syncytia or As cells under undisturbed homeostatic conditions
(Nakagawa et al., Science 2010; Hara et al., Cell Stem Cell 2014). This observation challenged the
classic “As model” proposed in 1971 that As cells constitute the only cell type that can act as stem
cells, while spermatogonial syncytia are irreversibly committed to differentiate; rather, these
observations show explicitly that intercellular cytoplasmic connections (termed intercellular
bridges) do not form persistent and stable structures, but can be broken, perhaps in association
with reversion (or de-differentiation). These discoveries support the idea that not only As cells, but

also syncytial spermatogonia together contribute to the long-term self-renewing stem cell pool.

1-3. Stem cell motility and characterization of “open niche”

Subsequent live-imaging studies conducted in intact testes lead to a deeper understanding of the
of the vasculature-associated niche microenvironment of the SSCs in the mouse testis, building on
our previous studies (Yoshida et al., Science 2007). In particular, we found that SSCs showed
prominent migration patterns through supporting Sertoli cells, and intermingled between their
differentiating progeny (Hara et al., Cell Stem Cell 2014). These properties are quite different to
concept of a “definitive stem cell niche”, in which tissue stem cells are clustered (or tethered) to
particular niche cells and receive exclusively niche-derived signaling molecules, as beautifully
represented by the germline stem cell niche in Drosophila (Spradling et al., Cold Spring Harb
Perspect Biol. 2011; review). Rather, the appearance of an extended tissue microenvironment
raised the alternative concept of an “open (or facultative) niche”, providing a new perspective on
our understanding of niche-based regulation of stem cells in general (Yoshida et al., WIREs

Developmental Biology 2016; review).
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1-4. Molecular mechanism underlying the fate asymmetry in testicular open niche

In the testicular open niche microenvironment, extracellular signaling factors affecting the fate
selection of SSCs — to self-renew or to differentiate — are distributed in a spatially uniform manner.
In particular, both GDNF (which inhibits differentiation and/or promotes self-renewal) and retinoic
acid (RA, which promotes irreversible commitment of undifferentiated spermatogonia to become
Kit*) showed a homogeneous distribution around the tubule circumference, while undergoing
temporal oscillation in synchrony with the periodic seminiferous epithelial cycle. This raises an
intriguing question: How can such a homogeneous microenvironment support both SSC self-
renewal and differentiation, while actively migrating SSCs remain interspersed among their
differentiating progeny? This question was addressed through the following two studies.

First, through lineage tracing of GFRal* and Ngn3* subsets of undifferentiated
spermatogonia, combined with artificial manipulation of RA signal using a vitamin A deficient
mouse model, we found that only Ngn3*, but not GFRa 1", cells differentiate in response to RA.
Comparison of the expression of RA signaling components showed that a receptor for RA (i.e.,
RARYy) is preferentially expressed in Ngn3* cells. Further, ectopic expression of RARy caused RA-
induced differentiation of GFRal* cells, skipping the Ngn3* states. Together, we concluded that
the presence or absence of RARy determines cell fate — whether or not to differentiate — when
equally exposed to RA (lkami et al., Development 2015).

Second, we questioned the mechanism of GFRal* to Ngn3* differentiation and found
that Wnt/beta-catenin signal promotes this process in vitro. In seminiferous tubules, ubiquitous
Whnt6 expression was found to occur prominently in stages of the seminiferous epithelial cycle
(see later) when the GFRal* to Ngn3* transition occurs, compatible with the idea that Wnt6
promotes differentiation through activation of the beta-catenin pathway. Here, we faced the same
guestion in principle: “Why do only a proportion of the GFRa1* cells become Ngn3* while others
remain undifferentiated, even though all cells are equally ‘bathed’ in Wnt6?” Here, through
searching for genes predominantly expressed in GFRal*, compared to Ngn3*, cells, we discovered
that Shisa6 is a novel Wnt inhibitor acting in a cell-autonomous manner, and showed highly
restricted expression in a part (~1/4) of GFRal* cells. Further, disruption of Shisa6 using the
CRISPR/Cas9 system significantly shrank the SSC compartment when beta-catenin signal was
elevated. These findings together support the idea that Shisab expression protects a subset of
SSCs from differentiation-induction by ubiquitously distributing Wnt signal (Tokue et al., Stem Cell
Reports 2017).

These two studies together illustrate that inhomogeneous susceptibility for ubiquitously
distributing differentiation-promoting factors is a key for the fate asymmetry of tissue stem cells in
open niches. Indeed, it is interesting to note that inhomogeneous responses are achieved by

different mechanisms at a molecular level.
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1-5. Seminiferous epithelial cycle and the role of retinoic acid

As mentioned above, the microenvironment of testicular seminiferous tubules is essentially
spatially uniform, while showing temporal fluctuations (e.g., the cyclic increase of GDNF, Wnt and
RA signals). This underpins the spatio-temporal coordination of the process of spermatogenic
differentiation, which takes >30 days to complete. However, the mechanisms underlying this
temporal periodicity and local synchrony of spermatogenic and supporting Sertoli cells remained
largely unaddressed. We therefore targeted this question, focusing on RA as the key molecule,
through the expression analysis of RA metabolism-related enzymes, and the artificial manipulation
of RA signal strength using the Vitamin A-deficient mouse model. The results support the novel
hypothesis that differentiating germ cells, viz. spermatocytes and spermatids, respectively,
increase and decrease the local RA synthesis, and that the prominent RA signal (which is indeed
observed to occur once per cycle) resets the cyclic gene expression of Sertoli cells to a particular

stage (Sugimoto et al., Mech. Dev. 2012).

1-6. Identification of cells and signaling molecules underlying the density homeostasis of SSCs
These studies frame the fundamental question as to how the SSC pool size is kept constant in an
open niche environment. In the uniform structure of the seminiferous tubules, which extend up to
2 meters per testis, the stem cell pool size can be defined with their local density. This parameter
was found to be strikingly constant when averaged over an extended (>1cm) length, despite of the
local unevenness at smaller length scales, perhaps reflecting the vasculature/interstitium-related
distribution. To address the mechanism of SSC density regulation, we compared the gene
expression between the regions of seminiferous tubules adjacent to interstitium and neighboring
tubules, showing higher and lower SSC densities, respectively, through a series of screenings using
microdissection, microarray and in situ hybridization. This lead to the finding that FGF5 is
expressed in a subset of lymphatic endothelial cells (a somatic cell type covering the outer tubule
surface) that are adjacent to interstitium. Similar expression was observed in FGF4 and FGFS8.
Further, analysis of single and multiple mutants of these Fgf members revealed that the GFRa1*
cell density is linearly correlated with the total functional dose of Fgfs, indicating the important
role of FGFs in the density homeostasis of SSCs (Kitadate et al., Cell Stem Cell in revision). See later

for in-depth quantitative analysis.

2. Mathematical and biophysical analyses of SSC dynamics in vivo
In addition to the aforementioned studies, which were a natural extension of what | had achieved
before, the perspectives of the lab were widened through close and fruitful collaborations with

Prof. Benjamin Simons, a theoretical physicist at the University of Cambridge, UK. These
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discussions brought new tools (and ideas!) to gain deeper mechanistic insight into the principles of
the in vivo fate behavior of individual SSCs in a quantitative and statistic manner. This approach
dramatically changed my view on the regulation of SSC fate (and even on biology in general), from
a strictly deterministic process to a stochastic (in other words, probabilistic) and self-organizing

one.

2-1. Dynamics of “population asymmetry” between SSCs

In an early study in my lab (Nakagawa et al., 2007), we traced the clones of pulse-labelled SSCs in
vivo over the long-term (i.e., for months to over a year). Our results showed that the number of
labelled (persistent) clones declined steadily with age while the size of residual clones increased
over time so that the overall number of labelled cells remained constant, a corollary of tissue
homeostasis. These clonal fate data were re-analyzed through mathematical and statistical
methods, and found to be precisely captured by a minimal model (known in the parlance of
statistical physics as a “voter model”). Within this framework, the balance between stem cell self-
renewal and differentiation, the essential requisite for tissue homeostasis, is not based on
invariable asymmetric division of individual stem cells, but is achieved only on average, at the level
of the population. In this process of “population asymmetry”, stem cells are continually lost (most
likely through differentiation) and replaced by proliferation of neighbors, at the unexpectedly high
frequency of once per couple of weeks (Klein et al., Cell Stem Cell 2010). This was the second
guantitative report of population asymmetry after that found in mouse interfollicular epidermis,
followed by the discovery that the same class of dynamics also underlay the homeostasis of many

other tissues as a “universal rule” (*Klein and Simons, 2011).

2-2. “Dynamical heterogeneity” of $SCs including mononucleated and syncytial spermatogonia
Based on these early findings, we subsequently performed SSC fate analysis with much higher
resolution (at single-cell level with the temporal resolution of several days), through a
combination of pulse-labeling and live-imaging of GFRa1* cells (Hara et al., Cell Stem Cell 2014).
Here, we questioned, in particular, the significance of incomplete cell division (formation and
elongation of syncytia) and breakdown of intercellular bridges (fragmentation of syncytia), in
order to challenge the basis of the classical “As model”. The resultant data indicated that the
behaviors of SSCs are never stereotypic but highly variable. Strikingly, however, these data were
precisely captured by quite a simple mathematical model relying only on just a few measureable
parameters, indicating that individual SSCs follow stochastic fate behavior following simple local
rules, self-organizing into robust homeostasis at the tissue level.

These models suggest quantitatively and dynamically that SSCs, including As and

syncytia, represent interchangeable states that together comprise a single self-renewing pool —
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effectively revising the As model. Moreover, this study established a general principle of
“dynamical heterogeneity”, with which stem cells support long-term self-renewal by
interconverting between different states (characterized by mononucleated and variable length of
syncytia in this case). We also found that the dynamics of transplanted SSCs in the host
seminiferous tubules also follow essentially the same principle, leading to a novel strategy to

significantly increase the transplantation efficiency (Nakamura et al., in preparation).

2-3. Competition for limited supply of FGFs underlying the density homeostasis of SSCs

To address quantitatively, and biophysically, the mechanisms underlying density homeostasis of
SSCs, in-depth analyses were performed in WT and Fgf mutant mice with regard to SSC behaviors
and FGF signal reception by SSCs (based on the findings described in section 1-6). The results
suggested that SSCs effectively compete with each other by internalizing and degrading the
limited supply of FGFs secreted from lymphatic endothelial cells. Here, SSCs adjust their fate
selection (i.e., the probability whether to self-renew or to differentiate) in a manner dependent on
the local concentration of FGF (i.e., the amount of internalized FGF); this simple feedback
mechanism leads naturally to the self-organization of SSC density homeostasis. Indeed, a minimal
biophysical model based on this scheme could predict quantitatively a wide range of observations,
including characteristic damped oscillatory dynamics of SSC density observed during the recovery
phase after a proportion of the SSC population was killed. We have also obtained evidence
suggesting that GDNF also controls the SSC density through the same principle. Indeed, we believe

III

that this mechanism, designated as “mitogen competition model”, may be paradigmatic of other

open niche-supported tissues (Kitadate et al., Cell Stem Cell in revision).

3. Higher-order physiological regulation of spermatogenesis and SSCs
Alongside these studies, during the period at NIBB, we have tried to further widen our research
interests beyond the framework of “adult stem cell biology” towards the area of “germ cell

biology”.

3-1. Seasonal regulation of spermatogenesis

Seasonal breeding is one of the most striking reproductive events observed in the wild. We
qguestioned how spermatogenesis and SSC function are regulated by external seasonal cues using
Japanese quail. This project was conducted in collaboration with Takashi Yoshimura (Nagoya
University; also appointed at NIBB as a visiting Professor). Quail show a prominent seasonal
response to day length: Switching from short-day conditions (with <12 hours daylight per day),
when spermatogenesis is arrested, to long-day conditions (>12 hours daylight per day), a >100-

fold increase in the testicular mass takes place within 3 weeks (*Tamai and Yoshimura, 2017).
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Although series of studies by the Yoshimura lab had revealed a lot about the mechanism of day
length sensing and translation to hormonal secretion by the central nervous system, events
happening in the testes remained elusive at a cellular level.

Through a series of histological examinations and expression analysis of genes
homologous to those involved in mouse SSC regulation in quail testes maintained in short- and
long-day conditions, we reached the conclusion that long-day stimuli trigger the direct entry of
immature progenitor cells called gonocytes to meiosis without mitosis — a process that is never
observed in the mouse, a non-seasonal breeder — leading the first wave of spermatogenesis, via
RA signal. Whilst, the following rounds of spermatogenesis are accompanied by mitotic expansion.
| believe that this is an interesting study both in terms of providing a deeper understanding of
seasonal regulation of the SSC system, and in emphasizing the species differences in the process of

spermatogenesis underlying different reproductive strategies (Atsumi et al., in preparation).

3-2. Temperature dependency of spermatogenesis

Another study is related to temperature. Although the vulnerability of mammalian
spermatogenesis, including in human, to heat is well known, little is known about the underlying
mechanisms and its biological significance. We are addressing this issue using the recently-
developed organ culture system (*Sato et al., 2011), in collaboration with Takehiko Ogawa
(Yokohama City University, Japan). The results explicitly demonstrate that spermatogenesis is
affected by alteration in the temperature only, and a temperature difference of only one degree
can cause different outcomes. Temperature-sensitive spermatogenesis damage appears to be a
much more complex phenomena than has hitherto been considered, involving multiple
temperature thresholds. Further, our results also indicate that spermatogenesis in birds (quail and
chickens) take place in the high temperatures of the body core, indeed at a higher temperature
than mammals (~42°C), an interesting observation that may throw light on the evolutional

adaptation when vertebrates acquired homoiothermy (Hirano et al. unpublished).

2. Research perspective

Future directions

In the coming decade, | would like to both deepen our understanding of SSCs and challenge
central questions in germ cell/reproductive biology, with an emphasis on the fundamental
“mission” of germ cells to transmit their genome and epigenetic information to the next

generation.
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| would continue to rely on, and further strengthen, our strategies of direct analysis of
the natural (physiological) behavior of individual cells in the context of tissues and individual
bodies, which | believe have been established as the identity of our lab. At the same time, these
studies will be leveraged by continuing technological advances, remaining open to the exploitation
of innovative techniques, tailored to our questions of interest. These include deep sequencing
strategies with wide applications, single cell level multi-omics, DNA barcoding, genome editing,
super-resolution imaging, in combination with advances in statistics using big data including
sequencing and imaging, and analytical strategies developed in biophysics and mathematics. Such
new technologies and methodologies are, and will continue to, dramatically change biological
sciences. It would become much more common that a single study is achieved by equally
contributing multiple laboratories with complementary but distinct expertise. This trend, already
obvious worldwide, will definitely be engaged to strengthen the research conducted in our
laboratory. In this regard, our 10 years of experience of close collaboration with Ben Simons
(resulting in three co-corresponding authored articles), should provide an important foundation.

In this context, | am considering seriously the importance of furnishing the younger
generation of researchers with an appetite and aptitude for such multidisciplinary training.
Indeed, in all honesty, | feel somewhat “jealous” of those who are starting their scientific carrier in
such an exciting era. | would think it to be particularly effective, for example, to expose them to
both experiment and theory in their early carrier, so that they understand the merit and limit of

these approaches from their own experiences.

Ongoing and future projects

(BB

Finally, | am particularly motivated to encourage the new generation of researchers, so that they

may find significant and answerable questions in biology, and develop new challenges.
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3. Other academic activities

Institutional management

Throughout, | have been engaged in the administration of NIBB, as a professor and a member of
Advisory Committee for Programming and Management. In FY 2012-2013, | managed the launch
of the Office of International Cooperation, which has been reorganized now as the International
Cooperation Group of the Research Enhancement Strategy Office, searching for the best means of
international inter-institutional cooperation programs with EMBL, Princeton University (US),
MPIPZ (Germany) and TLL (Singapore). Since FY 2014, as the Head of the NIBB Core Research
Facilities, | have been managing the three Facilities (Functional Genomics, Spectrography and
Bioimaging, and Data Integration and Analysis, each lead by a specially appointed faculty member)
and the Collaborative Research Support programs conducted to support the research activities of
universities and other institutions across Japan. These programs are based on the use of
experimental and computational tools equipped at these NIBB cores, and the training courses for
new and basic technologies (e.g., deep sequencing data analysis, bioimaging, and genome editing
technologies) opened to domestic and international research communities, managed by the
support teams composed of the core facility members and related researchers in other NIBB and
NINS departments. In FY 2016, some of these programs were renovated as "Collaborative research
projects for integrative bioimaging" and "Collaborative research projects for integrative
genomics", which provide packaged programs of collaboration/support from the initial planning of
the research through the preparation of the manuscripts. This is now established as the widely
recognized “NIBB style of collaboration”, leading to the tens of co-authored original research
articles. As the head of Core Research Facilities and, since FY 2108, as the executive in charge of
budgeting, | have been contributing, though partially, to the preparation of the budget demands
of NIBB. In NINS, an umbrella organization managing NIBB plus four other institutions, | was
involved in the management of inter-institutional research collaboration from FY 2011 to 2014,
and in the evaluation process of NIBB and NINS in FY 2014-2016.

Education

As a professor of SOKENDAI, the Graduate University for Advanced Studies, | have been involved in
the education of graduate and undergraduate students including those accepted from other
universities. | have mentored two doctoral and one master degree theses. | have been also
involved in the management of the English education program in the Okazaki campus of
SOKENDAI since FY 2010, leading to the launching of the SOKENDAN all-campus English education
program in FY 2018.
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Academic community

| have been a Council member of the Japanese Society for Developmental Biologists (JSDB) in FY
2011-2014 and 2017-2018, and involved deeply in the organization of some JSDB annual meetings
in particular. | am also an editorial board member of Development, Growth and Differentiation —
the official journal of JSDB. The services that | have provided for the community and other
institutions also include the evaluation of grant applications (e.g., KAKENHI from MEXT and JSPS,
Wellcome Trust, and MRC) and have served as an institutional advisory committee member
and/or external reviewer (e.g., Kumamoto University IMEG, RIKEN Center for Developmental
Biology, and EMBL).

Finally, | lead the Grant-in-Aid for Scientific Research on Innovative Areas “Regulatory
Mechanism of Gamete Stem Cells” in FY 2008-2012, as the Head Investigator. This is a competitive
and prestigious research program targeted at “research fields” and applied for by groups of
researchers, supported by MEXT and JSPS Japan. Indeed, this unique Japanese funding system has
a long history dating back over 50 years, supporting the strength of this country’s science (while
renovating several times). Our particular group included a total of 23 domestic groups and more
than 100 people. In 2012, | organized an International symposium “Germline —specification, sex,
and stem cells—", co-sponsored by this grant and NIBB, hosting 27 world-leading prominent
speakers and >130 participants from many countries. This group was highly evaluated and
fortunately lead to successive groups with advanced research aims as well as increasing numbers
of researchers: “Mechanism regulating gamete formation in animals” lead by Prof. Satoru
Kobayashi (NIBB, then moved to Tsukuba Univ.) for FY 2013-2017, and “Ensuring integrity in
gametogenesis” lead by Prof. Katsuhiko Hayashi (Kyushu Univ.) for FY 2018-2022. As a whole,
these research groups, to which | contributed continually as a core member, have been making

significant contributions to the fermentation and maturation of this research field in Japan.
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Acid and Enzyme 53, 1125-1132 (2008) (in Japanese)

*S. Yoshida: Progress in mammalian spermatogenic stem cell research. Seikagaku, 80 9-13
(2008) (in Japanese)

*S. Yoshida: Spermatogenic stem cell system in the mouse testis. In Control and Regulation of
Stem Cells, Cold Spring Harbor Laboratory Symposia on Quantitative Biology Series, Cold
Spring Harbor Laboratory Press 73, 25 (2008)
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j. Symposium Presentations / Invited Seminars

Symposium Presentations (Invited)

1.

2.

10.

11.

12.

13.

14.

S. Yoshida: Keystone Symposia on Single Cell Biology, Colorado, USA, January 13-18, 2019

S. Yoshida: The 5th Conference of Frontiers in Reproductive Biology, Bejing, China, Nov. 1-4,
2018.

S. Yoshida: Towards a Better Understanding of Spermatogenic Stem Cells. Society for the
Study of Reproduction 51st Annual Conference, New Orleans, USA, July 10-13, 2018.

S. Yoshida: Sperm stem cells: their context-dependent behavior. ISSCR 2018, Melbourne,
Australia, June 20-23, 2018.

S. Yoshida: Maintenance of spermatogenic stem cell homeostasis and its change over time.
Senri Life Science Seminar “Aging Mechanism and Disease Control” Toyonaka, JAPAN, May 30,
2018

S. Yoshida: Flexible and stochastic behavior of spermatogenic stem cells. 20th European Testis
Workshop, Obidos, Portugal May 23-27, 2018

S. Yoshida: For a better understanding of spermatogenic stem cell dynamics over time. 11th
NYRA Meeting, Lisbon, Portugal May 22-23, 2018

S. Yoshida: Cells producing sperm — a robust population supported by randomness of
individual cells. 2nd Ohsumi Frontier Science Foundation Seminar, Tokyo, JAPAN, April 27,
2018

S. Yoshida: Dynamical regulation of spermatogenic stem cells in homeostasis and after
transplantation. CDB Symposium 2018 “Dynamic Homeostasis From Development to Aging”,
Kobe, Japan, March 26-28, 2018

S. Yoshida: Challenging the mystery of spermatogenic stem cells. 13th Japan Society for Repro-
Developmental Medicine Intellectual Meeting, Tokyo, JAPAN, March 18, 2018

S. Yoshida: The Reality of spermatognic stem cells and their regulation. Progress Meeting of
the Platform of Advances Animal Model Support 2017, Grant-in-Aid for Scientific Research on
Innovative Areas -Platforms for Advanced Technologies and Research Resources, Otsu, JAPAN,
January 24, 2018

S. Yoshida: Dynamics and regulation of mouse spermatogenic stem cells. 22nd Meeting of
Japan Society of Reproductive Endocrinology, Ginowan, JAPAN, September 30, 2017

S. Yoshida: Population dynamics of sperm stem cells: cell fate decision in an open niche. IRCMS
mini-symposium Cell Fate in Development, Kumamoto, Japan, Sep. 21, 2017

S. Yoshida: Learning the dynamic heterogeneity supporting tissue homeostasis from the mouse
spermatogenesis. The 55th annual meeting of The Biophysical Society of Japan, Kumamoto,
JAPAN, September 20, 2017
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15

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

. S. Yoshida: Hierarchy and microenvironmental control of mouse spermatogenic stem cells in
vivo. The International Research Symposium on Regulation of Germ Cell Development in vivo
and in vitro, Fukuoka, Japan, July 26-28, 2017.

S. Yoshida: Dynamics of Spermatogenic Stem Cells in the Open Niche Environment. Gordon
Research Conference “Germinal Stem Cell Biology”, Hong Kong, China June 18-23, 2017

S. Yoshida: Competition for FGFs yields robust homeostasis in the density of mouse
spermatogenic stem cells. EMBO Conference “Advances in Stem Cells and Regenerative
Medicine” Heidelberg, Germany May 23 - 26, 2017

S. Yoshida, Yu Kitadate: Spatio-temporal dynamics of mouse spermatogenesis and stem cell
homeostasis. MIMS Mollaboration Meeting “Spatio-temporal dynamics” ,Tokyo, JAPAN, June
2-3,2017

S. Yoshida: Stem cell dynamics and its regulation underlying the persistent mouse
spermatogenesis. The annual meeting of the Japanese Society of Developmental Biologists,
Tokyo, JAPAN, May 10-13, 2017

S. Yoshida: Population dynamics of spermatogenic stem cells underlain by an “open niche”
microenvironment. Senri Life Science Seminar “Tissue stem cells and their microenvironment
(niche)” Toyonaka, JAPAN, March 3, 2017

S. Yoshida: Dynamics of spermatogenic stem cells and their regulation in the testis. The 6th
Multidisciplinary meeting on atherosclerosis, Sendai, JAPAN, January 7, 2017

S. Yoshida: In vivo dynamics of mouse spermatogenic stem cells and its microenvironmental
control. The annual conference of Korean Society of Molecular Cell Biology, Seoul, Korea Oct.
12-14, 2016

S. Yoshida: Density regulation of spermatogenic stem cells by FGFs in the mouse seminiferous
tubules. Cold Spring Harbor Laboratory Meeting on Germ Cells, Cold Spring Harbor, USA,
October 4 -8, 2016

S. Yoshida: Density regulation of spermatogenic stem cells in the mouse testis. Copenhagen
Bioscience Conference 2016 “The Stem Cell Niche - Development and Disease”, Copenhagen,
Denmark, May 22-26, 2016

S. Yoshida: Single-cell resolution analysis of mouse spermatogenic stem cell dynamics,
Wellcome Trust Advanced Courses and Scientific Conferences “Single Cell Biology”,
Cambridge, UK, March 8-10, 2016

S. Yoshida: Population dynamics of the sperm stem cells and its regulation in the mouse testis,
Commemorative Symposium for the 31 International Prize for Biology to Yoshinori Ohsumi,
“New horizons in life science through advances in cell biology” Kyoto, JAPAN, December 5-6,
2015

S. Yoshida: Stochasticity and hierarchy of spermatogenic stem cells, The 38th Annual Meeting
of the Molecular Biology Society of Japan, Kobe, JAPAN, December 1-4, 2015

S. Yoshida: Stem cell dynamics in the mouse testis, The 10th CDB Lecture, Center for
Developmental Biology, RIKEN, Kobe, Hyogo, October 19-20, 2015
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29

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

. S. Yoshida: Population dynamics of stem cells supporting flexible spermatogeneis. The 36th
symposium of The Japanese Society of Inflammation and Regeneration, Tokyo, JAPAN, July
22,2015

S. Yoshida: Regulatory mechanism of stem cells supporting continual gametogenesis. The 60th
meeting of Japan Society for Reproductive Medicine, Yokohama, JAPAN, April 27, 2015

S. Yoshida: Dynamics of mouse sperm stem cells: How is the tissue homeostasis maintained?
The 37th Annual Meeting of the Molecular Biology Society of Japan, Yokohama, Japan,
November 25-27, 2014

S. Yoshida: Live imaging-based investigation of mouse spermatogenic stem cell dynamics.
Open symposium of Strategic Young Researcher Overseas Visits Program for Accelerating
Brain Circulation, by Okayama University “The Frontier of the Reproductive Biology” Okayama,
JAPAN, November 28, 2014

S. Yoshida: Mouse spermatogenic stem cells: their in vivo identity and dynamics. EMBL
Conference “Stem Cells in Cancer and Regenerative Medicine 2014”, Heidelberg, Germany,
October 9-12, 2014

S. Yoshida: Mouse spermatogenic stem cells: their identity and dynamics. KEY Forum: From
Stem Cells to Organs, Kumamoto, JAPAN, September 4-5, 2014

S. Yoshida: A single-cell-resolution analysis of the sperm stem cell dynamics in the mouse
testis. The World Congress of Reproductive Biology 2014, Edinburgh, UK, September 2-4, 2014

S. Yoshida: Sperm stem cell behavior in mouse testis. Workshop International Mini-
Symposium “Eco-Devo-Evo”, Animal diversity and Developmental Biology Il Kyoto, JAPAN,
March 22, 2014

S. Yoshida: The identity and behavior of stem cells supporting mouse spermatogeneis.
Intellectual meeting of Institute for Frontier Medical Sciences, Kyoto University 2013, Kyoto,
JAPAN, December 25, 2013

S. Yoshida: Towards the understanding of the sperm stem cell niche in the mouse testis. IV
Workshop on Male Reproductive Biology, Sdo Paulo, Brazil, Nov. 27, 2013

S. Yoshida: Dynamics of the mouse spermatogenic stem cells in seminiferous tubules. IV
Workshop on Male Reproductive Biology, Sao Paulo, Brazil, Nov. 26, 2013

S. Yoshida: Stem Cell Dynamics in Mouse Spermatogenesis: a combination of live-imaging,
pulse-labeling, and in silico modeling studies. Joint course for developmental biology, cell
biology and systems biology, Kyoto University, Kyoto, JAPAN, June 28, 2013

S. Yoshida: Niche microenvironment for the mouse spermatogenic stem cells. The XXII North
American Testis workshop “The Foundations of Male Fertility”, San Antonio, Texas, April 10 -
13,2013

S. Yoshida: Competition and coordination in the population dynamics of mouse spermatogenic
stem cells. The 118th Meeting of The Japanese Association of Anatomists, Takamatsu, JAPAN,
March 28-30, 2013
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43. S. Yoshida: Stem cell dynamics of mouse spermatogenesis at a single-cell resolution based on
live-imaging, clonal-fate, and theoretical analyses. The 10th NIBB-EMBL Symposium 2013
“Quantitative Bioimaging”, Okazaki, JAPAN, March 17-19, 2013

44. S. Yoshida: Mechanism of stem cell regulation — How far has the niche environment been
understood? The 35th Annual Meeting of The Molecular Biology Society of Japan, Fukuoka,
JAPAN, December 11-14, 2012

45. S. Yoshida: Mouse sperm stem cells: their behavior and functionality. Swiss-Japanese
Developmental Biology Meeting, Kyoto, JAPAN, November 5-8, 2012

46. S. Yoshida: Behaviors and dynamics of the male germline stem cells in the mouse testis.
Mammalian Meiosis Network 2012 meeting, Nice, France, October 11-12, 2012

47. K. Hara, B. Simons and S. Yoshida: A theory for mouse spermatogenic stem cell maintenance
based on single cell fate analyses and live imaging. Cold Spring Harbor Laboratory Meeting on
Germ Cells, Cold Spring Harbor, USA, October 2-6, 2012

48. Y. Kitadate, A. Maruyama, R. Ichikawa, S. Yoshida: Exploring the niche cells supporting mouse
spermatogenic stem cells. The 84th meeting of The Genetics Society of Japan, Fukuoka,
JAPAN, September 23-27, 2012

49. Y. Nakamura, S. Yoshida: Behavioral analysis of spermatogenic stem cells after transplantation
to seminiferous tubules. The 105th meeting of The Society for Reproduction and
Development, Tsukuba, JAPAN, September 6-10, 2012

50. S. Yoshida: Dissecting the identity and behavior of mouse spematogenic stem cells. Retreat of
Program for Leading Graduate School, Nagoya University, Okazaki, JAPAN, September 10,
2012

51. S. Yoshida: Identity and behavior of mouse spematogenic stem cells. The 30th Annual Meeting
of Japan Society of Fertilization and Implantation Osaka, JAPAN, August 30 — September 2,
2012

52. S. Yoshida: Spermatogenic stem cell functionality in the mouse testis. Scandinavian
Physiological Society Annual Meeting, Helsinki, Finland, August 24-26, 2012

53. S. Yoshida: The mouse spermatogenic stem cell system from a mathematical statistical point of
view. The 5th Young Researcher Meeting for Reproductive Biology Miura, JAPAN, July 26-28,
2012

54. S. Yoshida: How are the Self-renewal and Differentiation of Mouse Spermatogenic Stem Cells
Balanced? The 58/60th NIBB Conference “Germline” Okazaki, Japan, July 17 - 21, 2012

55. S. Yoshida: Current situation and future perspective of the spermatogenic stem cell research?
The 31st symposium of Japan Society of Andrology, Kobe, JAPAN, June 29, 2012

56. S. Yoshida: Spermatogenic Stem cells: their behavior and functionality in the mouse testis.
Joint Meeting of 45th JSDB Annual Meeting & JSCB 64th Annual Meeting Kobe, JAPAN, May
28 -31, 2012

57.S. Yoshida: In vivo behavior of the mouse spermatogenic stem cells. Joint Meeting of the
British societies for Cell Biology (BSCB), Developmental Biology (BSDB) and the Japanese
Society for Developmental Biologists (JSDB). Warwich, UK, April 15-18, 2012
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58. S. Yoshida: Identity and behavior of mouse spermatogenic stem cells. The 115th meeting of
The Japanese Society of Animal Science, Nagoya, JAPAN, March 28-29, 2012

59. S. Yoshida: Sperm Stem Cells in the Mouse. Keystone Symposia on Molecular and Cellular
Biology “The Life of a Stem Cell: From Birth to Death” Olympic Valley, USA, March 11 - 16, 2012

60. S. Yoshida: Behavior of the mouse spermatogenic stem cells in the testis. International
Symposium on Animal Biotechnology, Ina, Japan, January 31, 2012

61. S. Yoshida: in vivo Behavior of the Mouse Sperm Stem Cell Population. Kyushu University
GCOE International Symposium. Fukuoka, JAPAN, January 21-22, 2012

62. S. Yoshida: Identity and behavior of mouse spermatogenic stem cells in the testis. The 43rd of
Stem Cell Biology and Regenerative Medicine Forum, Tokyo, JAPAN, December 15, 2011

63. S. Yoshida: Recent view of the stem cell functionality in mouse spermatogenesis. The 3rd
NIBB-TLL-MPIZ Joint Symposium 2011, Singapore, November 20 - 23, 2011

64. S. Yoshida: Catching a glimpse of the reality of mouse spermatogenic stem cells. The 89th
Meeting for Developmental Engineering and Disease Model Tokyo, JAPAN, October 26, 2011

65. S. Yoshida: Mammalian spermatogenesis and stem cell niche. Nara Institute of Science and
Technology Special Lecture 2011. Nara, JAPAN, October 25, 2011

66. S. Yoshida: Sperm Stem Cell Behaviors In Mouse Testis. The World Congress on Reproductive
Biology, Cairns, Queensland, Australia, October 9 - 11, 2011

67.S. Yoshida: Mouse Sperm Stem Cells: Their Nature and Behavior. The 84th Annual Meeting of
the Japanese Biochemical Society Kyoto, JAPAN, September 22, 2011

68. S. Yoshida: Regulation of mouse spermatogenic stem cell differentiation. The 104th meeting of
The Society for Reproduction and Development, Morioka, JAPAN, September 17, 2011

69. S. Yoshida: Sperm Stem Cell Competition and the Niche. Gordon Research Conference
“Mammalian Gametogenesis and Embryogenesis” Waterville Valley, USA, August 21 - 26, 2011

70. S. Yoshida: Sperm Stem Cells in the Mouse Testis. International Society for Stem Cell Research
(ISSCR) 9th Annual Meeting, Toronto, Canada, June 15 - 18, 2011

71. S. Yoshida: Function and Regulation of the Spermatogenic Stem Cells. The 8th Conference of
the Pacific Rim Society for Fertility and Sterility (PRSFS), Hong Kong, China, May 27 - 29, 2011

72. S. Yoshida: Stem Cell System in Mammalian Spermatogenesis. The 2011 Biomodulation
Symposium “Biotechnology for Future Era”, Seoul, Korea, May 26 - 27, 2011

73. S. Yoshida: What is the mouse spermatogenic stem cells in reality? The 10th Congress of the
Japanese Society for Reproductive Medicine Tokyo, JAPAN, March 1-2, 2011

74. S. Yoshida: Analysis of the behavior of undifferentiated spermatogonia in the adult mouse
testis through in vivo imaging. The 5th NIBB Bioimaging Forum Okazaki, JAPAN January 11-12,
2011

75. S. Yoshida: Behavior of the stem cell population supporting the mouse spermatogenesis. The
second meeting of the the Grant-in-Aid for Scientific Research on Innovative
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76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Areas “Molecular mechanisms for establishment of sex differences”, Hayama, JAPAN,
December 15-17, 2010

S. Yoshida: Stem Cell Functionality in the Mouse Spermatogenesis. The 16th International
Conference of the International Society of Differentiation (ISD), Nara, JAPAN, November 14-
18, 2010

Kenshiro Hara, Yu Kitadate, Hideki Enomoto and S. Yoshida: Microenvironmental Control of
Stem Cell Population in Mouse Spermatogenesis. Cold Spring Harbor Laboratory Meeting on
Germ Cells, Cold Spring Harbor, USA, October 5 -9, 2010

S. Yoshida, R. Sugimoto and Y. Kitadate: Spatiotemporal control of the spermatogenic stem
cells in the mouse testis - toward the understanding of the stem cell niche. The 2010 Society
for the Study of Reproduction (SSR) Meeting Milwaukee USA, July 30 — August 3, 2010

S. Yoshida: Investigation of the identity of mouse spermatogenic stem cells. Osaka University
FBS Colloquium 61 Osaka, JAPAN, July 20, 2010

S. Yoshida: Behaviour and control of undifferentiated spermatogonia in the mouse testis. The
16th European Testis Workshop, Elba, Italy, May 8-12, 2010

S. Yoshida: Investigating the mechanism supporting the continual sperm production.
Gakushuin University 7th Life Science Symposium, Tokyo, JAPAN, April 24, 2010

S. Yoshida: Exploring the identity of mouse spermatogenic stem cells. The 5th meeting of
Japan Society for Rerpo-Developmental Medicine Tokyo, JAPAN, February 21, 2010

S. Yoshida: spatio-temporal Investigation of the spermatogenic stem cell behavior. The 19th
Japanese Society for Molecular and Cellular Urology, Kobe, JAPAN, February 20, 2010

S. Yoshida: Differentiation of mouse spermatogenic stem/progenitor cells and the organization
of seminiferous tubules. 2nd open symposium of Grant-in-Aid for Scientific Research on
Priority Areas “The Germline: Its Developmental Cycle and Epigenome Network” Tokyo,
JAPAN, November 27, 2009

S. Yoshida: The stem cell system supporting the mouse spermatogenesis and its regulation.
The 2nd Disease Model Symposium, Japanese Association for Laboratory Animal Science
Tokyo, JAPAN, November 17, 2009

S. Yoshida: Toward the identification of mouse spermatogenic stem cells and their niche. The
80th meeting of The Zoological Society of Japan Sizuoka, JAPAN, September 17-19, 2009

S. Yoshida: Investigating the nature of stem cells supporting mouse spermatogenesis The 21st
Takato Symposium “Organogeneis and its modulation” Takato, JAPAN, August 28-28, 2009

S. Yoshida: Searching for the nature of mouse spermatogenic stem cells and their behavior in
the testis. The 24th study meeting for regenerative medicine and cell therapy Tokyo Medical
and Dental University Tokyo, JAPAN, July 24, 2009

S. Yoshida: Spermatogenic Stem Cell System and Testicular Niche in Mice The 23rd Molossinus
colloquium, Shiga, JAPAN, July 11-12, 2009
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90. S. Yoshida: Investigating the spermatogenic stem cell system in the mouse testis. The 1st
Research Project Meeting 2009 International Institute for Advanced Studies, Kyoto, JAPAN,
June 13, 2009

91. S. Yoshida: Spermatogenic Stem Cell System and its Niche in the Mouse Testis. Keystone
Symposia “Stem Cell Niche Interactions” Whistler Canada, April 21 - 26, 2009

92. S. Yoshida: Spermatogenic Stem Cells and Their Niche in the Mouse. 31%* Annual Meeting of
the Molecular Biology Society of Japan/81° Annual Meeting of the Japanese Biochemical
Society, Kobe, Japan, December 9-12, 2008

93. S. Yoshida: Cellular Composition of the Mouse Spermatogenic Stem Cell System. Cold Spring
Harbor Laboratory Meeting on Mouse Genetics & Genomics: Development & Disease, Cold
Spring Harbor, USA, October 29-November 2, 2008

94. S. Yoshida: Analysis of mouse spermatogenic stem cell system by visualization and fate tracing.
The 52nd Symposium of The Japanese Society of Microscopy Chiba, JAPAN, October 17-18,
2008

95. S. Yoshida: Control of periodic differentiation and persistence of undifferentiated
spermatogonia in the mouse testis. Cold Spring Harbor Laboratory Meeting on Germ Cells,
Cold Spring Harbor, New York, USA, October 1-5, 2008

96. S. Yoshida: Control of Differentiation and Persistence of Undifferentiated Spermatogonia in the
Mouse Testis. International Symposium for Gonad and Brain Sex Differentiation, Grant-in-Aid
for Scientific Research on Priority Areas “Mechanisms of Sex Differentiation”, Fukuoka, Japan,
September 14-16, 2008

97. S. Yoshida: Spatio-temporal regulation of stem/progenitor cells in mammalian testis. The 26th
meeting of Japan Human Cell Society Tokyo, JAPAN, August 30-31, 2008

98. S. Yoshida: Investigating the mechanism underlying the long-term maintenance of mouse
spermatogenesis. The 27th Meeting of Japan Society of Andrology, Kyoto JAPAN, July 4-5,
2008

99. S. Yoshida: Spatiotemporal control of the mouse spermatogenic stem cell system. 73" Cold
Spring Harbor Symposium on Quantitative Biology “Control & Regulation of Stem Cells”, Cold
Spring Harbor, New York, USA, May 28- June 2, 2008

100. S. Yoshida: Action of the germline stem cells in testicular microenvironment. 85th
Annual Meeting of the Physiological Society of Japan, Tokyo, Japan, March 25-27, 2008

101. S. Yoshida: 3™ Winter Workshop of Grant-in-Aid for Scientific Research on Priority
Areas “Mechanisms of Sex Differentiation”, Gotemba, Japan, March 3-5, 2008

102. S. Yoshida: A novel view of stem cell niche obtained from mammalian spermatogenesis.
Open Symposium of Grant-in-Aid for Scientific Research on Priority Areas “Dynamics of the
Extracellular Environments”, Kyoto, Japan, February 22, 2008

103. S. Yoshida: Testicular Niche and Sperm Stem Cells in Mammalian. NAIST-Global COE
International Symposium “Developmental Biology”, Nara, Japan, January 15-16, 2008

104. S. Yoshida: Niche and the Stem Cell System in Mammalian Spermatogenesis. 5%
Meeting of Society for Cardiovascular Stem Cells, Tokyo, Japan, January 12, 2008
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Invited Seminars

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Australian Regenerative Medicine Institute and Monash Biomedicine Discovery Institute,
Monash University, Melbourne, Australia June 25, 2018

Department of Agriculture and Life Science, Hirosaki University, Hirossaki, JAPAN April 26,
2018

Graduate School of Medicine and Faculty of Medicine, The University of Tokyo, Tokyo, JAPAN,
February 1, 2017

School of Advanced Science and Engineering, Waseda University, Tokyo, JAPAN, January 31, 2017
Cellular Immunology, German Cancer Research Center, Heidelberg, Germany, January 17, 2017
Graduate School of Agricultural Science, Tohoku University, Sendai, JAPAN, January 6, 2017

Cell and Developmental Biology, The University of Michigan, Ann Arbor, USA, October 10, 2016
Skiball Institute, New Yolk University, New York, USA, October 3, 2016

Faculty of Health Sciences, Copenhagen University, Copenhagen, Denmark, May 27, 2016
Weatherall Institute of Molecular Medicine, University of Oxford, Oxford, UK, March 14, 2016
EMBL Monterotondo Outstation, Monterotondo, Italy, March 9, 2015

Stem Cell Institute, University of Cambridge, Cambridge, UK, March 10, 2015

WELBIO, Interdisciplinary Research Institute, Université Libre de Bruxelles, Bruxelles, Bergium,
March 2, 2015

Institute of Livestock and Grassland Science, NARO, Tsukuba, JAPAN, February 26, 2015
Faculty of Science, Kyoto University, Kyoto, JAPAN, January 20, 2015

College of Science, Rikkyo University, Tokyo, JAPAN, December 8, 2014

School of Science and Engineering, University of Tsukuba, Tsukuba, October 31, 2014
EMBL Heidelberg, Heidelberg, Germany, October 9, 2014

Institute of Molecular and Cellular Biosciences, the University of Tokyo, Tokyo, JAPAN,
September 18, 2014

Institute of Biological Sciences at Federal University of Minas Gerais, Belo Horizonte, Brazil,
Nov. 29, 2013

Friedrich Miescher Institute for Biomedical Research, Basel, Switzerland, Nov. 21, 2013
Universitat Basel, Zoologisches Institut, University of Basel, Basel, Switzerland, Nov. 19, 2013
EMBL Monterotondo Outstation, Monterotondo, Italy, Oct 25, 2013

Sapienza University of Rome, Rome, Italy, Oct 23, 2013

Institute for Virus Research, Kyoto University, Kyoto, JAPAN, June 26 2013
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Gurdon Institute, University of Cambridge, Cambridge, UK Jan 10, 2013
Institute of Life Science, Kurume University, Kurume, JAPAN, December 10, 2012

Graduate School of Natural Science and Technology, Okayama University, Okayama, JAPAN,
November 29, 2012

Hirosaki University, Hirosaki, JAPAN, November 13, 2012

University of Turku, Turku, Finland, August 28, 2012

Stem Cell Institute, University of Cambridge, Cambridge, UK, April 18, 2012

Stanford University School of Medicine, Palo Alto, USA, March 16, 2012

Washington State University, Pullman, USA, March 08, 2012

Faculty of Medicine, University of Tsukuba, Tsukuba, JAPAN, December 7, 2011

Institute for Protein Research, Osaka University, Suita, JAPAN, November 30, 2011

Nara Institute of Science and Technology, Nara, JAPAN, October 25, 2011

Whitehead Institute, Boston, USA, August 29, 2011

Johns Hopkins University of Medicine, Baltimore, USA, June 12-14, 2011

Nagoya University Graduate School of Medicine, Nagoya, JAPAN, November 24, 2010
Graduate School of Medicine, Chiba University, Chiba, JAPAN, November 30, 2010
University of lllinois, Champaign, USA, October 12-15, 2010

University of Pittsburgh School of Medicine, Pittsburgh, USA, October 10-11, 2010
Graduate School of Science, Kyoto University, Kyoto, JAPAN, September 16, 2010

University of Amsterdam, Amsterdam, Netherland, May 17 15-May 19, 2010

University of Cambridge, Cambridge, UK, May 13-May 14, 2010

Graduate School of Medical Sciences, Kyushu University, Fukuoka, JAPAN, March 17-18, 2010
Stem Cell Institute, Univ. of Minnesota Medical School, Minneapolis, USA, April 27-28, 2009
Veterinary School New Bolton Center, Univ. of Pennsylvania, New Bolton, USA, Oct 28, 2008

University of Pennsylvania Medical Center, Department of Cell and Developmental Biology,
Philadelphia, USA, October 27, 2008

The Jackson Laboratory, Bar Harbor, USA, June 4, 2008
Mount Sinai School of Medicine, New York, USA, May 27, 2008
Center for Developmental Biology, RIKEN, Kobe, JAPAN, May 8, 2008

Tokyo University of Marine Science and Technology, Tokyo, JAPAN, January 21, 2008
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=

. Organization of Symposium

1. “Reorganization of cell biology”, The 30th Takato Symposium, Takato, JAPAN, August 23-24,
2018

2. “Dynamic Homeostasis From Development to Aging”, CDB Symposium 2018, RIKEN CDB, Kobe,
JAPAN, March 26-28, 2018.

3. The 9th Germ Cell Meeting, Hokuto, JAPAN, July 30-31, 2017

4.  “Regulation of spermatogenesis” a symposium of The 50th Annual Meeting of SSR,
Washington DC, USA, July 13-16, 2017

5. “Frontier of Developmental Biology” JSDB Special Symposium (+49th Annual Meeting), Tokyo,
JAPAN, June 2. 2016

6. ‘Cellular Dynamics in Tissues ', Okazaki, JAPAN, January 21, 2016
7. The 7th Germ Cell Meeting, Gamagori, JAPAN, December 6-7, 2013
8. Recognition and formation 2013, Okazaki, JAPAN, September 14-15, 2013

9. “Stem cell regulation: What do we know of the stem cell niche?”, The 35th Annual Meeting of
the Molecular Biology Society of Japan, Fukuoka, JAPAN, November 11-14, 2012

10. “Biology of spermatogenic stem cells and its application”, The 30th Annual Meeting of Japan
Society of Fertilization and Implantation, Osaka, Japan, August 30- September 2, 2012

11. The 6th Germ Cell Meeting, Konan, JAPAN, June 23-24, 2012

12. “Germline — Specification, Sex and Stem Cells”, The 58/60th NIBB Conference Okazaki, JAPAN,
July 17 - 21, 2012

13. “Intrinsic and extrinsic control of stem cell systems”, a symposium of the Joint Meeting of The
45th Annual Meeting of the Japanese Society of Developmental Biologists & The 64th Annual
Meeting of the Japan Society for Cell Biology, Kobe, JAPAN, May 28 -31, 2012

14. “Proteomics, Metabolomics, and Beyond” The 1st NIBB-Princeton meeting, Okazaki, JAPAN,
November 1 -2, 2011

15. “Germ cells: Towards generating totipotency”, a symposium of The 84th Annual Meeting of the
Japanese Biochemical Society, Tokyo, JAPAN, September 22, 2011

16. “Spermatogonial stem cells: from basic to application”, a symposium of the 104th Annual
Meeting of The Society for Reproduction and Development, Morioka, JAPAN, September 17,
2011

17. 5th Germ Cell Meeting, Hokuto, Japan, December 3-24, 2010

18. “A new frontier of spermatogenesis research: from stem cells to sperm quality”, a symposium
of The 55th Annual Meeting of the Japan Society for Reproductive Medicine, Japan Society for
Reproductive Medicine, Tokushima, JAPAN, December 11-12, 2010
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19.

20.

21.

22.

23.

“Gamete stem cell” a symposium of the 43rd Annual Meeting for the Japanese Society of
Developmental Biologists Jointly Sponsored by the Asia-Pacific Developmental Biology
Network, Kyoto, JAPAN, June 21, 2010.

The 4th Germ Cell Meeting, Gamagori, JAPAN, November 10-11, 2009

“New development of gamete stem cell research”, a symposium of The 89th Annual Meeting of
the Zoological Society of Japan, Shizuoka, JAPAN, September 17, 2009

“Tissue stem cells and niche”, a symposium of the 31st Annual Meeting of the Molecular
Biology Society of Japan/81st Annual Meeting of the Japanese Biochemical Society, Kobe,
JAPAN, December 9-12, 2008

Winter Workshop of Grant-in-Aid for Scientific Research on Priority Areas “Mechanisms of Sex
Differentiation”, Gotemba, Japan, March 3-5, 2008

l. Grant awards (selected)

KAKENHI (Grans-in-Aid for Scientific Research from MEXT* and JSPS**)

*MEXT: Ministry of Education, Culture, Sports, Science and Technology
**)SPS: Japan Society for the Promotion of Science

Analysis of repertoire dynamics of germ cell development 18H05551 Grant-in-Aid for Scientific
Research on Innovative Areas (Research in a proposed research area), Principal Investigator
FY2018-2022, JPY54,700,000

Comprehensive analysis of mouse germ line using genetic barcoding 17K19413 Challenging
Research (Exploratory), Principal Investigator, FY2017 — 2018, JPY5,000,000

Analysis of the selection and competition of germ cells leading to spermatogenesis 16H02507
Grant-in-Aid for Scientific Research (A), Principal Investigator, FY2016 — 2019, JPY33,000,000

International expansion of gamete production research through development of world-leading
analyzing system 5K21736 Grant-in-Aid for Scientific Research on Innovative Areas (Research
in a proposed research area), Co-Investigator, FY2015 — 2017, JPY13,400,000

Investigating the mechanisms for GSC regulation in mouse gametogenesis 25114004 Grant-in-
Aid for Scientific Research on Innovative Areas (Research in a proposed research area)
Principal Investigator FY2013 — 2017, JPY122,580,000

Analysis of potential stem cells that change their fate from differentiation to self-renewal and
support the regeneration of spermatogenesis 24247041 Grant-in-Aid for Scientific Research
(A), Principal Investigator, FY2012 — 2015, JPY35,300,000

A challenge for the quality control of sperm based on stem cell competition 22657058 Grant-in-
Aid for Challenging Exploratory Research, Principal Investigator, FY2010 — 2011, JPY3,300,000

Molecular identification of spermatogenic stem/progenitor cell niche in mouse testis 20057012
Grant-in-Aid for Scientific Research on Priority Areas “Dynamics of extracellular
environments”, Principal Investigator, FY2008 — 2012, JPY5,300,000
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9. Regulatory Mechanism of Gamete Stem Cells 20116001 Grant-in-Aid for Scientific Research on

Innovative Areas (Research in a proposed research area), Head Investigator, FY2008 — 2012,
JPY13,400,000

10. Investigation of GSC/niche system in the mouse testis 20116004 Grant-in-Aid for Scientific

Research on Innovative Areas (Research in a proposed research area), Principal Investigator,
FY2008 — 2012, JPY185,000,000

11. Cell-biological investigation of the stem cell system that supports the mammalian

spermatogenesis 20677003, Grant-in-Aid for Young Scientists (S), Principal Investigator,
FY2008, JPY 17,200,000

AMED (Japan Agency for Medical Research and Development)

Stem cell homeostasis and functional impairment in spermatogenesis, AMED-CREST
“Clarification of the mechanism of individual’s functional impairment over the entire life
course”, Principal Investigator, FY2017 — 2022, JPY 220,000,000 (estimated)

Innovative research by control and visualization of cellular membrane phospholipids, AMED-
CREST “Studies on Specific Activities and Functions of Lipid Molecules to Develop Innovative
Medical Technologies”, Co-investigator, FY2017 — 2022, JPY 30,000,000 (estimated)

Non-governmental foundations

1.

Investigation of the spermatogenesis defect in high temperature, Daiichi Sankyo Foundation of
Life Science, Principal Investigator, FY2014, JPY2,000,000

Spermatogenic stem cell competition causing paternal age effect of genetic disorders, The
Uehara Memorial Foundation, Principal Investigator, FY2014, JPY5,000,000

Spatio-temporal pattern formation in mouse spermatogenesis, The Mitsubishi Foundation,
Principal Investigator, FY2010, JPY 6,000,000
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m. Professional Activities

Institutional Service to National Institutes of Natural Sciences (NINS)

FY2009-2016
FY2014-2015
FY2011-2014
FY2011-2014
FY2009-2013
FY2014-2016
FY2015-2018

Member of Institutional Animal Care and Use Committee

Member of Institutional Evaluation Task Force

Member of Research Cooperation Committee

Member of International Cooperation Committee

Member of Steering Committee of Center for Radioisotope Facilities
Member of Steering Committee of Okazaki Conference Center

Member of Ethics Committee for Human Research

Institutional Service to NIBB

FY2009-present
FY2009-present
FY2009-present
FY2014-present
FY2014-2016

FY2014-present
FY2009-present
FY2018-present
FY2012-present
FY2014-present
FY2014-present
FY2017-present
FY2015-present
FY2014-present

FY2011-2013
FY2009-2009

FY2010-presernt
FY2012-2013
FY2012-2013
FY2010-present
FY2010-present
FY2014-present
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Member of Advisory Committee for Programming and Management
Member of Professor Committee

Member of Future Plan Committee

Member of Evaluation Strategy Committee

Chair of Evaluation Strategy Committee

Member of Facility Committee

Member of Floor Plan Committee

Member of Fraud Prevention Committee

Member of Safety Committee

Head of NIBB Core Research Facilities

Member of Special Collaborative Researcher Committee

Member of Biosafety Committee

Member of Safety Committee for Recombinant DNA Experiments
Advisor of Research Enhancement Strategy Office

(Collaborative Research Group and Evaluation and Information Group)
Member of Steering Committee of Strategic Planning Department
Member, Steering Committee of Office of Public Relations and International
Cooperation

Member of International Cooperation Committee

Chair of International Cooperation Committee

Chair, Office of International Cooperation

Member of Organizing Committee of NIBB BioResource Center
Member of Steering Committee of Model Animal Research Facility

Head of Steering Committee of Model Animal Research Facility



FY2014-presernt Member of Organizing Committee of NIBB Core Research Facilities
FY2014-presernt  Chair of Organizing Committee of NIBB Core Research Facilities
FY2014-presernt Member of Steering Committee of Functional Genomics Facility
FY2014-presernt  Member of Steering Committee of Spectrography and Bioimaging Facility
FY2014-presernt Member of Steering Committee of Data Integration and Analysis Facility

FY2013-2015, Member of Steering Committee of Interuniversity Bio-Backup Project
FY2016-present

FY2012-present =~ Member of Steering Committee of Okazaki Biology Conference

Institutional Service to SOKENDAI (Graduate University for Advanced Studies)

FY2010-2018 Appointment for English and Japanese education
FY2009-2016 Appointment for Evaluation
FY2011-2011 Appointment for NIBB internship program

Visiting Professorship
2014-2015 Graduate School of Science, Kyoto University
2013-2014 Institute for Frontier Medical Sciences, Kyoto University

Advisory of other institutions and organizations

2018-present Councilor of Ohsumi Frontier Science Foundation

2018-present Organizer of Takato Symposium

2018-present Councilor of Jishukan Senior High School, Toyohashi, Japan

2018-present Advisor of Jishukan Senior High School, Toyohashi, Japan

2017-present Faculty, Faculty of 1000

2016-2018 Member of Advisory Council, RIKEN Center for Developmental Biology (CDB)
2016 Institutional Reviewer, Monterotondo Outstation, EMBL

2012-2015 Member of Evaluation Committee, Center for Global Partnerships and

Education, Okayama University

2009-2015 Member of Management Council, Institute of Molecular Embryology and
Genetics, Kumamoto University

2011-2012 Member of Evaluation Committee, Tenure-track program, Ochanomizu

University
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Grant reviewer (selected)

KAKENHI (Grants-in-Aid for Scientific Research), Document Reviewer (2008-2017)
JSPS Research Fellowship for Young Scientists, Document Reviewer (2010-2012)
Medical Research Council (UK)

Wellcome Trust (UK)

AIAS Fellow, Aarhus Institute of Advanced Studies (Denmark)

Istituto Pasteur-Fondazione Cenci Bolognetti (ltaly)

Institute of Molecular Embryology and Genetics, Kumamoto University

Japan Space Forum

Yamada Science Foundation

n. Teaching Experience

Teaching for SOKENDAI (Department of Basic Biology)

Introduction to Basic Biology (Department of Basic Biology; 2009-present)
Reproductive biology (Department of Basic Biology; 2009, 2012, 2015, 2018)
Micro- and Macro-scopic Biology | (School of Advanced Studies; 2013)

Invited Lectures

School of Medicine, Kobe University, Kobe, Japan (2016-2018)

Faculty of Agriculture and Life Science, Hirosaki University, Hirosaki, Japan (2018)
School of Science, Nagoya University, Nagoya, Japan (2017)

IGER, Nagoya University, Nagoya, Japan (2016)

Faculty of Science, Kyoto University, Kyoto, Japan (2015)

College of Science, Rikkyo University, Tokyo, Japan (2014)

Yokohama City University, Yokohama, Japan (2014)

Tokyo Metropolitan University, Tokyo, Japan (2012)

Graduate School of Medical Sciences, Kyushu University, Fukuoka, Japan (2010)
Kumamoto University, Kumamoto, Japan (2010)

Tokyo Institute of Technology, Tokyo, Japan (2010)

Tokyo Medical and Dental University, Tokyo, Japan (2008-2009)

Nagoya University School of Agricultural Sciences, Nagoya, Japan (2009)
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. Selected reprints

M. Tokue, K. Ikami, S. Mizuno, C. Takagi, A. Miyagi, R. Takada, C. Noda, Y. Kitadate, K. Hara, H.
Mizuguchi, T. Sato, M.M. Taketo, F. Sugiyama, T. Ogawa, S. Kobayashi, N. Ueno, S. Takahashi,
S. Takada and S. Yoshida: SHISA6 Confers Resistance to Differentiation-Promoting Wnt/beta-
Catenin Signaling in Mouse Spermatogenic Stem Cells. Stem Cell Reports 8, 561-575 (2017)
10.1016/j.stemcr.2017.01.006

K. Ikami, M. Tokue, R. Sugimoto, C. Noda, S. Kobayashi, K. Hara and S. Yoshida: Hierarchical
differentiation competence in response to retinoic acid ensures stem cell maintenance during
mouse spermatogenesis. Development 142, 1582-92 (2015)

K. Hara, T. Nakagawa, H. Enomoto, M. Suzuki, M. Yamamoto, B.D. Simons and S. Yoshida:
Mouse spermatogenic stem cells continually interconvert between equipotent singly isolated
and syncytial states. Cell Stem Cell 14, 658-72 (2014)

T. Nakagawa, M. Sharma, Y. Nabeshima, R.E. Braun and S. Yoshida: Functional Hierarchy and
Reversibility Within the Murine Spermatogenic Stem Cell Compartment. Science 328, 62-67
(2010)

A.M. Klein, T. Nakagawa, R. Ichikawa, S. Yoshida and B.D. Simons: Mouse germ line stem cells

undergo rapid and stochastic turnover. Cell Stem Cell 7, 214-24 (2010)

-182-



6. Research Group (Division of Germ Cell Biology)

a. Current Group

Name

Position

Term

Shosei Yoshida

Professor

From: Aug. 1, 2008

Yu Kitadate

Assistant Professor

From: Apr. 1, 2009

Toshinori Nakagawa

Assistant Professor

From: Aug. 1, 2015

Hiroko Mizuguchi

Technical Staff

From: Apr. 1, 2009

Seiji Hira

Postdoctoral Fellow

From: Apr. 1, 2015

Tatsuro lkeda

NIBB Research Fellow
(Postdoctoral fellow)

From: Apr. 1, 2017

Kodai Hirano

SOKENDAI Graduate
Student

From: Apr. 1, 2015

Toshiyuki Sato

Visiting Graduate Student
(Nagoya University)

From: Apr. 1, 2016

Kana Yoshido

Undergraduate Student
(Nagoya Univerisy)

From: Nov. 1, 2017

Our lab also have three part-time technicians and an administrative assistant.

b. Departed Group Members

Name (year departed)

Position at NIBB

Position to which they
moved

Ryo Sugimoto (2012)

Visiting Graduate Student
(Kyoto University)

Assistant Professor,
Kagoshima University

Kenshiro Hara (2015)

NIBB Research Fellow
(postdoctoral fellow) and
Assistant Professor

Associate Professor
Tohoku University

Kanko lkami (2016)

SOKENDAI Graduate
student, and Researcher

Postdoctoral follow,
University of Michigan

Yuta Nonami (2016)

SOKENDAI Graduate
Student

R&D Department,
Nichirei Foods inc.

Moe Tokue (2017)

SOKENDAI Graduate
student and Researcher

Yoshiaki Nakamura (2017)

NIBB Research Fellow,
Postdoctoral Fellow, and
JSPS Research Fellow

Assistant Professor,
Hiroshima University

Miho Ishizaka (2018)

SOKENDAI Graduate
student and Researcher

Our lab also has three former lab technicians.
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1) 2018-2016 RRIFER/X') X +

R B RE R ZTERFY (2016.4.1 Bs%)

2018 4F

Fujimoto, M., Sazuka, T., Oda, Y., Kawahigashi, H., Wu, J., Takanashi, H., Ohnishi, T., Yoneda, J.,
Ishimori, M., Kajiya-Kanegae, H., Hibara, K., Ishizuna, F., Ebine, K., Ueda, T., Tokunaga, T., Iwata,
H., Matsumoto, T., Kasuga, S., Yonemaru, J., and Tsutsumi, N. (2018). Transcriptional switch for

programmed cell death in pith parenchyma of sorghum stems. Proc. Natl. Acad. Sci. USA 775,
E8783-E8792.

Ito, E., Ebine, K., Choi, S., Uemura, T., Nakano, A., and Ueda, T. (2018). Integration of two RABS
groups during endosomal transport in plants. eLife 7, e34064. (L X 1) 1)—X 2018.5.15)

Kurusu, T., Mitsuka, D., Yagi, C., Kitahata, N., Tsutsui, T., Ueda, T., Yamamoto, Y., Negi, J., Iba,
K., Betsuyaku, S., and Kuchitsu, K. (2018). Involvement of S-type anion channels in disease
resistance against an oomycete pathogen in Arabidopsis seedling. Commun. Integr. Biol. /7, 1-6.

Minamino, N., Kanazawa, T., Era, A., Ebine, K., Nakano, A., and Ueda, T. (2018). RAB GTPases in
the basal land plant Marchantia polymorpha. Plant Cell Phys. 59, 850-861.

Muro, K., Matsuura-Tokita, K., Tsukamoto, R., Kanaoka, MM., Ebine, K., Higashiyama, T.,
Nakano, A., and Ueda, T. (2018). ANTH domain-containing proteins are required for the pollen tube
plasma membrane integrity via recycling ANXUR kinases. Commun. Biol. 7, 152. (FLX 1) 1) —
X 2018.10.1)

Sanchez-Rodriguez, C., Shi, Y., Kesten, C., Zhang, D., Sancho-Andrés, G., Ivakov, A., Lampugnani,
E.R., Sklodowski, K., Fujimoto, M., Nakano, A., Bacic, A., Wallace, LS., Ueda, T., van Damme, D.,
Zhou, Y., and Persson, S. (2018). The cellulose synthases are cargo of the TPLATE adaptor
complex. Mol. Plant 7/, 346-349.

Takemoto, K., Ebine, K., Askani, JC., Kriiger, F., Ito, E., Goh, T., Schumacher, K., Nakano, A., and
Ueda, T. (2018). Distinct sets of tethering complexes, SNARE complexes, and Rab GTPases mediate
membrane fusion at the vacuole in Arabidopsis. Proc. Natl. Acad. Sci. USA 715, E2457-E2466.

2018 &£ (ENRIIZSEST > TEFHMR)

Cui, Y., Cao, W., He, Y., Zhao, Q., Wakazaki, M., Zhuang, X., Gao, J., Zeng, Y., Gao, C., Ding, Y.,
Wong, H.Y., Wong, W.S., Lam, H.K., Wang, P., Ueda, T., Rojas-Pierce, M., Toyooka, K., Kang BH.,
and Jiang L. A whole-cell electron tomography model of vacuole biogenesis in Arabidopsis root cells.
Nature Plants 2018 Dec 17. doi: 10.1038/s41477-018-0328-1

Uemura, T., Nakano, T.R., Takagi, J., Wang, Y., Kramere, K., Finkemeier, 1., Nakagami, H., Tsuda,
K., Ueda, T., Schulze-Lefert, P., and Nakano, A. A Golgi-released subpopulation of the frans-Golgi
network mediates constitutive and pathogen-inducible protein secretion in Arabidopsis. Plant Phys.
2018 Dec 13. doi: 10.1104/pp.18.01228

2017 %

Akita, K., Kobayashi, M., Sato, M., Kutsuna, N., Ueda, T., Toyooka, K., Nagata, N., Hasezawa, S.,
and Higaki, T. (2017). Cell wall accumulation of fluorescent proteins derived from a trans-Golgi
cisternal membrane marker and paramural bodies in interdigitated Arabidopsis leaf epidermal cells.
Protoplasma 254, 367-377.
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Bowman, J.L., Kohchi, T., Yamato, K.T., Jenkins, J., Shu, S., Ishizaki, K., Yamaoka, S., Nishihama,
R., Nakamura, Y., Berger, F., et al. (2017). Insights into land plant evolution garnered from the
Marchantia polymorpha genome. Cell 171,287-304. (L X 1) 1J—X 2017.10.6-1)

Cui, Y., Zhao, Q., Xie, H.T., Wong, W.S., Gao, C., Ding, Y., Tan, Y., Ueda, T., Zhang, Y. and Jiang,
L. (2017). MONENSIN SENSITIVITY1 (MON1)/ CALCIUM CAFFEINE ZINC SENSITIVITY1

(CCZ1)-mediated Rab7 activation regulates tapetal programmed cell death and pollen development.
Plant Physiol. /73, 206-218.

Inada, N., Ebine, K., Ito, E., Nakano, A., and Ueda, T. (2017). Constitutive activation of plant-
specific RABS GTPase confers increased resistance against adapted powdery mildew fungus. Plant
Biotech. 34, 89-95.

Ito, Y., Toyooka, K., Fujimoto, M., Ueda, T., Uemura, T., and Nakano A. (2017). The trans-Golgi
network and the Golgi stacks behave independently during regeneration after Brefeldin A treatment
in tobacco BY-2 cells. Plant Cell Physiol. 58, 811-821.

Matsui, H., Nomura, Y., Egusa, M., Hamada, T., Hyon, G.S., Kaminaka, H., Watanabe, Y., Ueda,,
T., Trujillo, M., Shirasu, K., and Nakagami, H. (2017). The GYF domain protein PSIG1 dampens the
induction of cell death during plant-pathogen interactions. PLoS Genet. /3, ¢1007037.

Minamino, N., Kanazawa, T., Nishihama, R., Yamato, T.K., Ishizaki, K., 14

Kohchi, T., Nakano, A., and Ueda, T. (2017). Dynamic reorganization of the endomembrane system
during spermatogenesis in Marchantia polymorpha. J. Plant Res. 130, 433-441.

Ung, H., Karia, P., Ebine, K., Ueda, T., Yoshioka, K., and Moeder, W. (2017). Triphosphate tunnel
metalloenzyme function in senescence highlights a biological diversification of this protein
superfamily. Plant Physiol. /75, 473-485.

2016 £

Ebine, K., Hirai, M., Sakaguchi, M., Yahata, K., Kaneko, O., Saito-Nakano, Y. (2016). Plasmodium
Rab5b is secreted to the cytoplasmic face of the tubovesicular network in infected red blood cells
together with N-acylated adenylate kinase 2. Malar. J. /7, 323.

Inada, N., Betsuyaku, S., Shimada, T., Ebine, K., Ito, E., Kutsuna, N., Hasezawa, S., Takano, Y.,
Fukuda, H., Nakano, A., and Ueda, T. (2016). Modulation of plant RAB GTPase-mediated
membrane trafficking pathway at the interface between plants and obligate biotrophic pathogens.
Plant Cell Physiol. 57, 1854-1864.

Mbengue, M., Bourdais, G., Gervasi, F., Beck, M., Zhou, J., Spallek, T., Bartels, S., Boller, T., Ueda,
T., Kuhn, H. and Robatzek, S. (2016). Clathrin-dependent endocytosis is required for immunity
mediated by pattern recognition receptor kinases. Proc. Natl. Acad. Sci. USA 773, 11034-11039.

Sakurai, H., Inoue, T., Nakano, A. and Ueda, T. (2016). ENDOSOMAL RAB EFFECTOR WITH
PX-DOMAIN, an Interacting Partner of RABS5 GTPases, Regulates Membrane Trafficking to Protein
Storage Vacuoles in Arabidopsis. Plant Cell 26, 1490-0503.

Yoshinari, A., Fujimoto, M., Ueda, T., Inada, N., Naito, S. and Takano, J. (2016). DRP1-dependent
Endocytosis Is Essential for Polar Localization and Boron-induced Degradation of the Borate
Transporter BOR1 in Arabidopsis thaliana. Plant Cell Physiol. 57, 1985-2000.

EEAXYEAEIR (2016.4.1 BAZR)
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2018 4F

Hori, S., Oda, S., Suehiro, Y., lino, Y., and Mitani, S. (2018). OFF-responses of interneurons
optimize avoidance behaviors depending on stimulus strength via electrical synapses. PLoS genetics
14,¢1007477.

Kondo, Y., Aoki, K., and Ishii, S. (2018). Inverse tissue mechanics of cell monolayer expansion.
PLoS Comput Biol. 74, e1006029. (LX) 1J—X 2018.4.5)

Miura, H., Kondo, Y., Matsuda, M., and Aoki, K. (2018). Cell-to-cell heterogeneity in p38-mediated
cross-inhibition of INK causes stochastic cell death. Cell Reports 24, 2658-2668. (FL &A1) 1) —
X 2018.9.5)

Muta, Y., Fujita, Y., Sumiyama, K., Sakurai, A., Taketo, M. M., Chiba, T., Seno, H., Aoki, K.,
Matsuda, M., and Imajo, M. (2018). Composite regulation of ERK activity dynamics underlying
tumour-specific traits in the intestine. Nat Commun. 9, 2174.

2017 £

Aoki, K., Kondo, Y., Naoki, H., Hiratsuka, T., Itoh, R.E., and Matsuda, M. (2017). Propagating wave
of ERK activation orients collective cell migration. Dev. Cell 43, 305-317e5. (FL A 1)—X
2017.10.24)

Uda, Y., Goto, Y., Oda, S., Kohchi, T., Matsuda, M., and Aoki, K. (2017). Efficient synthesis of
phycocyanobilin in mammalian cells for optogenetic control of cell signaling. Proc. Natl. Acad. Sci.
USA 114,11962-11967. (F LR 1) 1)—X 2017.11.7)

2016 4

Yamao, M., Aoki, K., Yukinawa, N., Ishii, S., Matsuda, M., and Naoki, H. (2016). Two new FRET
imaging measures: linearly proportional to and highly contrasting the fraction of active molecules.
PLoS One /1, e0164254.

Kamezaki, A., Sato, F., Aoki, K., Asakawa, K., Kawakami, K., Matsuzaki, F., and Sehara-Fujiwara,
A. (2016). Visualization of Neuregulin 1 ectodomain shedding reveals its local processing in vitro
and in vivo. Sci. Rep. 6, 28873.

Maryu, G., Matsuda, M., and Aoki, K. (2016). Multiplexed fluorescence imaging of ERK and Akt
activities and cell-cycle progression. Cell Struct. Funct. 417, 8§1-92.

Inaba, K., Oda, K., Aoki, K., Sone, K., Ikeda, Y., Miyasaka, A., Kashiyama, T., Fukuda, T., Makii,
C., Arimoto, T., Wada-Hiraike, O., Kawana, K., Yano, T., Osuga, Y., and Fujii, T. (2016).
Synergistic antitumor effects of combination of PI3K/mTOR and MEK inhibition (SAR245409 and
pimasertib) in mucinous ovarian carcinoma cells by fluorescence resonance energy transfer imaging.
Oncotarget 7, 29577-29591.

YOI F UHIEHBFZEERF (2016.10.1 BAz%)

2018 £

Hountondji, C., Crechet, J.B., Tanaka, M., Suzuki, M., Nakayama, J., Aguida, B., Bulygin, K.,
Karpova, G., and Baouz, S. (2018). Ribosomal protein eL42 contributes to the catalytic activity of
the yeast ribosome at the elongation step of translation. Biochimie /58, 20-33.

Machida, S., Takizawa, Y., Ishimaru, M., Sugita, Y., Sekine, S., Nakayama, J., Wolf, M., and
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Kurumizaka, H. (2018). Structural basis of heterochromatin formation by human HP1. Mol. Cell 69,
385-397.

Maksimov, V., Oya, E., Tanaka, M., Kawaguchi, T., Hachisuka, A., Ekwall, K., Bjerling, P., and
Nakayama, J. (2018). The binding of Chp2’ s chromodomain to methylated H3K9 is essential for
Chp2’ s role in heterochromatin assembly in fission yeast. PLoS ONE /3, €0201101.

Nakayama, N., Sakashita, G., Nariai, Y., Kato, H., Shinmyozu, K., Nakayama, J., Kyo, S., Urano, T.,
and Nakayama, K. (2018). Cancer-related transcription regulator protein NAC1 forms a protein
complex with CARM1 for ovarian cancer progression. Oncotarget 9, 28408-28420.

Okazaki, K., Kato, H., lida, T., Shinmyozu, K., Nakayama, J., Murakami, Y., and Urano, T. (2018).
RNAi-dependent heterochromatin assembly in fission yeast Schizosaccharomyces pombe requires
heat-shock molecular chaperones Hsp90 and Mas5. Epigenetics Chromatin /1, 26.

2018 5 (EIM|(= %31 > TEFHiMR)
Bommi, J.R., Prasada, Rao H.B.D.P., Challa, K., Higashide, M., Shinmyozu, K., Nakayama, J.,
Shinohara, M., and Shinohara, A. Meiosis-specific cohesion component, Rec8, promotes the

localization of Mps3 SUN domain protein on the nuclear envelope. Genes Cells 2018 Dec 12. doi:
10.1111/gtc.12653

Nishibuchi, G., Machida, S., Nakagawa, R., Yoshimura, Y., Hiragami-Hamada, K., Abe, Y.,
Kurumizaka, H., Tagami, H., and Nakayama, J. Mitotic phosphorylation of HP1a regulates its cell
cycle-dependent chromatin binding. J. Biochem. 2018 Dec 24. doi: 10.1093/jb/mvy117

2017 &

Eustache, S., Créchet, J.-B., Bouceba, T., Nakayama, J., Tanaka, M., Suzuki, M., Woisard, A.,
Tuffery, P., Baouz, S., and Hountondji, C. (2017). A functional role for the monomethylated GIn-51
and Lys-53 residues of the 49GGQTKS53 motif of eL42 from human 80S ribosomes. Open Biochem.
J.11,8-26.

Kawaguchi, T., Machida, S., Kurumizaka, H., Tagami, H., and Nakayama, J. (2017).
Phosphorylation of CBX2 controls its nucleosome-binding specificity. J. Biochem. 762, 343-355.

Mutazono, M., Morita, M., Tsukahara, C., Chinen, M., Nishioka, S., Yumikake, T., Dohke, K.,
Sakamoto, M., Ideue, T., Nakayama, J., Ishii, K., and Tani, T. (2017). The intron in centromeric
noncoding RNA facilitates RNAi-mediated formation of heterochromatin. PLoS Genet. /3,
€1006606.

Shirai, A., Kawaguchi, T., Shimojo, H., Muramatsu, D., Ishida- Yonetani, M., Nishimura, Y.,
Kimura, H., Nakayama, J., and Shinkai, Y. (2017). Impact of nucleic acid and methylated H3K9
binding activities of Suv39hl on its heterochromatin assembly. eLife 6, €25317. (FL A 1J—R
2017.8.1)

Zafar, F., Okita, A.K., Onaka, A.T., Su, J., Katahira, Y., Nakayama, J., Takahashi, T.S., Nasukata,
H., and Nakagawa, T. (2017). Regulation of mitotic recombination between DNA repeats in
centromeres. Nucleic Acids Res. 45, 11222-11235. (FL X 1) 1)—X 2017.8.30)

2016 £
Shimojo, H., Kawaguchi, A., Oda, T., Hashiguchi, N., Omori, S., Moritsugu, K., Kidera, A.,
Hiragami-Hamada, K., Nakayama, J., Sato, M., and Nishimura, Y. (2016). Extended string-like
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binding of the phosphorylated HP1 o« N-terminal tail to the lysine 9-methylated histone H3 tail.
Sci. Rep. 6, 22527.

Mitsumori, R., Shinmyozu, K., Nakayama, J., Uchida, H., and Oki, M. (2016). Gicl is a novel
heterochromatin boundary protein in vivo. Genes Genet. Syst. 91, 151-159.

Kamata, K., Shinmyozu, K., Nakayama, J., Hatashita, M., Uchida, H., and Oki, M. (2016). Four
domains of Adal form a heterochromatin boundary through different mechanisms. Genes Cells. 21,
1125-1136.

S ERRE UARFTR)

2018 4

Otsubo, Y., Matsuo, T., Nishimura, A., Yamamoto., M., and Yamashita, A. (2018). tRNA production
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nitrate-induced control of root nodule symbiosis in Lotus japonicus. Nature
Communications 5, 499. Epub 2018 Feb 5

BUME KA BB R O FRHRER R (O ITHERBRE A/ ~— a UiFgeke v 2 —) | FHEIE GRé
FRRFEPERFRZEBRAE) ORI N—T 1%, EEAEWEZEIT, R R KT & OEFRFRIZ LY,
NITRATE UNRESPONSIVE SYMBIOSIS 1 (NRSYM1) &4 {41 7o4n G R+25 T3P 0% FRAFRITISE L TRz AL
EEWHIT O ZEERRALE L, v AROEEEY L. HEPOREIE & ORRBILAEICIN T, 15 FHiH
WL, BREREEN TEPICASICHET 2561003, BRI ZIHIL, A =1L ¥ —DiEE %
MR BZERMBITNE L7z, ZOHIENCE D 555 TR OBRITHEA TWEFA T L, EHRHKE
12 L 2RI OIHNZ W CTHULA 72 5B A 729 & B 2 HI D NRSYML BRG] 7O F8 FLIL, A8 &
F N TP OERRABRBRCINE U TRBLIE A 2 U HIE L T D& 5 R C & 225 72l
ORI ) 72 B A R A M9 2 L 0T, £72, NRSYML OfENT S LML, KE
RT3 HAEHE B2 & ARRLIAE AR L 7o Rt WRR R R E D EBLO 7D bSO Z L B3 IFF S L
£, AIFZEOMEIL, Nature Communications] (ZH#SLE L7z,

HRARIES - 2. 16 FlEERd
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Yamaoka, S., Nishihama, R., Yoshitake, Y., Ishida, S., Inoue, K., Saito, M., Okahashi, K.,
Bao, H., Nishida, H., Yamaguchi, K., Shigenobu, S., Ishizaki, K., Yamato, K.T., and
Kohchi, T. (2018). Generative cell specification requires transcription factors
evolutionarily conserved in land plants. Current Biology 28, 479-486. Epub 2018 Jan 25.

(LI 10 R AR SRR BN 2L, TNZE . AR & DR 7V — 718, A e (E
EFIBFHTHEBR T — ) CHERIT, MO LEMaEZ S 27200 L R BETERALLE L, €
=k, IR LR AR O AT GEIRER & IEREER) OPIC O o TRREITWE T, 4RO TIL,
BONOBO & 2 A4 F e B8 B R 723, E=FricBWTAEMERE O 2ilfEZz 2 he— /L LTWbH Z &b
MMZUE LTz, BOVOBO IHZET R COME FHICH > THEHET 77 IV —&fk L TWE Lz, SHicy
A X RS D BONOBO il s 7O D 7o & 2 A I Ol Z > DI ETH DL Z L &2
XEOE L, ThbDZ Ehb, BONBO 7 7 I U —IdkE FEM O AR 2> < 572 DICMEEAR R R T
HDZENDLNYE LT, —AE oL ED X9 ITH X DI OREMILE 2 r oA gL, POy
FAH =R LHZMSTOHATEY, BOVOBOIE, #4856 T HHANCH FAEM A LT & 65T
RN TE T, B LY O BTG O L 25 BIEFTH D, EEZEXONET, ZORRIE KED
SPHTES Current Biology \ZHe#S N E LT,

HrEEESE 0 1.29  Web bp-Affairs, 1.31 Web exite ==—XA_  1.31 Web ¥A JFE==2—2Z_ 1.31 Web

—a—a=—a2—RA
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Otsubo, Y., Matsuo, T., Nishimura, A., Yamamoto, M., and Yamashita, A. (2018). tRNA
production links nutrient conditions to the onset of sexual differentiation through the
TORCI1 pathway. EMBO reports 19, e44867. Epub 2018 Jan 12.

ISR OBREEDOZAVITIEE LT, #IC L OHIE 21T > TWET, 2 OflRICI W THLEZR
HEZ R L TODON, BEEAEMIIIES R SINIF T —BEAETH D TOREAE 1 (TORCL) TH,
I ERZ AW Tl 2 53 F4%RHZ I\ T h | TORCL 23, SRAEIRDO A HEIIGE U 7o SRS & A PEASE O] )
BZEHEMLTWDZ EBRMOENTWET, LA L, TORCI AHREIREOE(L % 58T 2 Az, <1
BRRNELIRSIVTWE LT, AEl EBEAY PR O KRR A ILARESFTRE, 11 FERHTHE
BoOIL, Z R EAR TR T ZLDOTERVMEE AT MM, v a—F ¢ 7 RNA TH S tRNA D
ATBRIARAS, SEFIRARITIE L7z TORCL OIFMERIBENC RS W CEERBHEZZ LD I ML LE L,
ARREFN L ATHESE EMBO reports ([CH8# S E LT,

tRNA BBEMASIC & % TORCI &M O£ 5 LK
BRI AR TRINT ZEDTERWMIE 2T 5 HIAY ) o a—F ¢ 7 RNA Th 5 tRNA OFTBEAEA, S3RABICISE LT
TORC1 OTEMEHIIC W CEHEERBHEEZ L WD EEZHLNTLE LT,
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Machida, S., Takizawa, Y., Ishimaru, M., Sugita, Y., Sekine, S., Nakayama, J., Wolf, M.,
and Kurumizaka, H. (2018). Structural basis of heterochromatin formation by human HP1.
Molecular Cell 69, 385-397. Epub 2018 Jan 11.

FURG F RSB AR O AR5 Bz & BT B — B R BB R PRI R PR R O~ T 4 T A -
T oA V7 WeHHR L IR L S ORISR 7V — T IE, FRBEA SRS O L — B L3RR T, RTEE
b L2 BR I Ch D ~T n s n~F U OSERIE L, B D7 7 A A& BMEEOBIRIC & - Tk
RTHHOTHLNILE Lz, BEAEMOBEHERTHSS / L DNAIEL, EX M EMEHEIND X N E
EOHEARE LTHFELTRY, a7 M0 el THIRBEZO T2 S L TWET, Z041 Y
Tl ENTOENNI L 5T, 77 5 DNA OFAIRY DAY (EMHL) (ko7 A7 (RiEH) 127k -
20T HHEEAES N TWET, ABFRIX, b MEAKTREFAERHICE 712> Tnd~Tr e
~ T DIMRRE L WIUIEERT T L E Lz, ~T e 7 a~F BT DEFR RIS 4 7 OlkiE
DB, HOFD (R A) 2 NERGWE] REEFIESRITER LR LB 6N TEY ., Zh b OBEROIIER
WOBRDOH2 6T, Zhbad—7y & LRI LT HERARER 2 2 L Tk,
AWFZERRIE, KEREEE Molecular Cell] IZH#ishE L7,

HrEGESE - 1.11 Web Science Daily, 1.19 B8R 11|
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Koshimizu, S., Kofuji, R., Sasaki-Sekimoto, Y., Kikkawa, M., Shimojima, M., Ohta, H.,
Shigenobu, S., Kabeya, Y., Hiwatashi, Y., Tamada, Y., Murata, T., and Hasebe, M.
(2018). Physcomitrella MADS-box genes regulate water supply and sperm movement for
fertilization. Nature Plants 4, 36-45. Epub 2018 Jan 3.

a2 AT DY BeTH) (TEZ T 22 W DL L CE £ LTc, 20 30 I EDIFFEN S, 3K
FEFHD MADS-box (¥ v AR v 7 A) BIET LMHINIBETHERILTEHS 2L T, EMELRDHZ &N
DIroTEFE LT, 72, 20 FRNITIEZ AT 2RV Th 5 2 X FHIC S MADS-box BARFRH D Z LR
FRINE L, a7V M) TII MADS-box B FNED L I BE & L TV DD Zh b DR
FREDL T L THEEZED KD IZRoTodiy, ZHETITE-E Y & LEmABELNLTVETA
T LTz, FEREAM TR OBK R SR R PR b A, AT HEG SR . RAMEREIR 2l
& LIEARZ N—T1E, @IRKRFO/NEREFIE, TR TERFORABFZERZ I V—7 BERKFED
A Y —HE2= 5 & OILEIFZEIZ K0 | FEOTERIIE < MADS-box IBAZF O & & LA TR VEY TH
DaTEme AV Y HRITIZEBWTHEIT L, 2o OBME T, ZEROMIH L ME, BT ofE
DEE D2 ODWMEEFFoTNDH T EEFHLMILE Lz, HELOBRT, RNEIZ/2 -7 MADS-box Efx
T A BeHERBIC R 2 2 & T, DL LI WREEAS BV 2 & 30D E L,  ARAFFUARIZERE Y
#7EE Nature Plants (88 E L7=,

FEEESE - 1,10 FoocHril. 111 BRI TEERR. 117 sHBER. 1.27 T EERE. Web BLA 9 1
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Kuboyama, K., Tanga, N., Suzuki, R., Fujikawa, A., and Noda, M. (2017). Protamine
neutralizes chondroitin sulfate proteoglycan- mediated inhibition of oligodendrocyte
differentiation. PLoS ONE /2, e0189164.

AW IEAT AR AW BRI TIL, ThETH UV EF s VKRR T 7 4—ETH D
PTPRZ BRI T d 5 LR WESCEMOMIEE CThH D 7 ) A —< kT 2R3 2 — 57y MZ/xd 2
EHEPA LT L TE FE Lz, PTPRZ ITHIAIE LICHFTET 2B TH Y | 2 OMISMERS = > Re A Fu
fielk (CS) BHIZ K » CIEAi STV ET, PTPRZ &, CS BEH CRIEICEMi SLopE ¥ v X7 Bix, =2
RuaA FURiE7T 0T 427U 2 (CSPG) LR STV ET, B L7 5 M (IE O LB T i CSPG
NEELTRBY, AV T FadA MR ERET L 02T Tns LB LN THET, 4F. [
WFFEE P O AL ILFNEAFTE B, ) BEME A, B BIEER O 1%, Do EmEL €7 b LAY =2
T v Rat A MBI O T v A RERE L ZhvaE AV CRERI AR A B3 5 CSPG OB & &
TOMEEARRLUE Lz, TORRE, CSPGIZ L D4 27 v Rt A MMbIflfER 2, WEETF K
Thr7ad I NLo THRMICTRENS Z L2 AHLE Lz, Flo~ T 20KV T AR
MNHOEEN, MERNICT r X I v ERETHIETRELZLEEHLNILE LIz, ARRIIA T4
VRMEHESE PLOS ONE (Sl S E Lz,

HriAEIESS  12.7 Web EurekAlert!. 12.8 Web Medical Xpress. 12.12 Web Multiple Sclerosis News
Today, 2018.1.30 H ¥ T2
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Mii, Y., Yamamoto, T., Takada, R., Mizumoto, S., Matsuyama, M., Yamada, S., *Takada,
S., and *Taira, M. (2017). Roles of two types of heparan sulphate clusters in Wnt8
distribution and signalling in Xenopus. Nat. Commun. &, 1973. (*: Co-corresponding
authors)

YOG %E DL DMIEN A b ONEEZBIRT 2 OIS o> 7 F T E2 % TS 2 ENEE
TE, WX R ETHD Wnt (U142 b)) 1, 2OV T FAGFORENZRLOTHY | IO
725 Y DR TH 2 IEAE DR, Ml MR A IS BB Y 3, BAEDOFIMIT Wnt 1%, I8
DORIEITINCBEAREZ R L (EFHR] ORF—UE2ERT 5 B2 6N TEE LR, FiEmo
PROFT Wint WED LA L, EDOHAN ED XSRS D DI AR T LI, HEKREORER
BRI D 7 )V— T D RFFEAE T do o T SEHEEW FAT ST O = HEE B & B 7 O ILe AR R
. A TATRRT O & BRI A . & HEREER, 220 ONCAWRKY:, BEHEFAIIERT & o LFF
FANZL T T VB ATV OIREE S T, RO THID T Wnt & 237 BO5HEZH LML,
ZDFACANT VRl & DO PEERED L Z LA OMNCLE L, ARRITA—T 0T 7 A DER
24735 [Nature Communications| |ZHe#kESvE L7z,

ARG UTREE Y T AR —IZ 8D WInt DA KO Z A oflfEoE T v

Wnt8 (XS 7 7 AX —IZHAi T 5, Wnt8 XS 7 7 A4 — L IITHINEPNICTE R IZH Y A E N5 72O IR FH A, IV IAE R
72 Wnt8 O—BIX VTNV EBE2 DL D, —F . BVIAZ NN A 7 T AL —IZ54F 5 Frzb IZRWHEPHIZ 043
%o Frob FAAE T T Wnt8 XA 7 T A F — RICHAT 5 X 91220, Wint OV 7T ANMIIARD S Z & ZHETSH L L HITH
HFEPHSILR T H LB HND,
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Nakayama, K.*, Ohashi, R.* Shinoda, Y., Yamazaki, M., Abe, M., Fujikawa, A.,
Shigenobu, S., Futatsugi, A., Noda, M., Mikoshiba, K., Furuichi, T., Sakimura, K., and
Shiina, N. (2017). RNG105/caprinl, an RNA granule protein for dendritic mRNA
localization, is essential for long-term memory formation. eLife 6, €29677. (*: equal
contribution)

IR W GTT /TG A S A AP A = Ak o ¥ — fIaAEY e E O FILREBh L, KBV
REFBEA GREFRRFBERT) . ML 2 HEB0Z H OWTE 7 — 7 1%, BB RT, AR R, K
B, M i # R, BYLERT O 7 v — 7 & T, BHIZRIEOBRO =D, # o _y
BORETHLD Mo RNA Z, FHREHIIE S & < MOV BRI ~BIE b S & 5 R+, RNG105 23020
THHZEEHLMILE LTZ, =7 A& HWT, RNG105 OXKENEHZIECES RVA IS MIETHEICS
WM 24T o 72 & 25, RNG105 R~ U AT, FFEDIES RNA OBPRZEE~DRIE MK T L, K
FENFELETT2ZERHLNNIRD E L, ZNHREDES RNA 26 LICEESND X U XIE
&, YT T ATORERZEEZE S [APA R ZHT 22 VX0 BREZEERTWEZ &b,
RNG105 12 & o TES RNA ZBPIRZEEIZRE(LE &, 205 RNA &6 &1Z LT AMPA S22 o 737
BOEMERIREE Lo 7 AHETRITIEN, VT AOER B E, OV TOIEMREED
IR R THD LN FT/2 T A=A LEREBUE Lic, AFRARRIE, KEA VT 1 BT
eLife [ZHEfi v E LT,

FREOESE - 11,22 TFHHE. 11.28 MAFE. 11.30 HATFITEEDRE. 1222 = H . Web ik 19 #
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Aoki, K., Kondo, Y., Naoki, H., Hiratsuka, T., Itoh, R.E., and Matsuda, M. (2017).
Propagating wave of ERK activation orients collective cell migration. Dev. Cell 43, 305-
317 €5.

MR AEE CREIT D THLEES)) & M2 BEIE, IRORAECHEETEE, FlaoRMR & T
BEINDBGTT, MIRERESZHEMT S 2 L3I0 ORBELZEME LEI#ET2 2 &2 d L&
ZONTHWET, 121 2OMAED XS I LT o EBREE 2 A4 T 00, L <IZEI Vo
TG 2l > CHUBEMTER O 5181 2 D TWD DD, FDA B =X LZONWTIEEL o TV ES
AT LT, ARl JEBEAM ARG/ RS A A v & — ERAW AR PO —FE8d%, Dk
FEEB L, PRI ZRITZEE HI1d, FHESRF O HEITER., AHEBRHTAERER, RS L 0L
(ZX Y| ERK &FREI 555 F OIEMESHIIEH Tl L. 2 omicm - THllaasEH cB#i 5 2 & & R
HLE L, &6I0, SEEEFANRTIEC LD A THIC ERK 23 FIEMO A 1EY 192 & ¢, fln 2 5
TREISESZ LTI LE Lic, 2D DR 6| ERK 43 F DISHEDEM T 7 4 B FNC Mk 3£ °F%
B35 L3000 F Lin, AREIE, KEOZMEE [Developmental Cell] FEICH#E S E Lz,

FREELES - 11,15 AT T
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Uda, Y., Goto, Y., Oda, S., Kohchi, T., Matsuda, M., and Aoki, K. (2017). Efficient
synthesis of phycocyanobilin in mammalian cells for optogenetic control of cell signaling.
Proc. Natl. Acad. Sci. USA 174, 11962-11967.

HTH NI EEERET D FET EEEY) EMEEN TR YA S iRl LM & A
W Z LG & AU L D HIsE, D MIENY 7 T URERIC BRI RB LR > TETHET,
HRIN > 7 F IAREER D IEBRIZFITIE CINE CTERIE o 72, FIMESH R DR E O E v
%% LT, RIS RS 2 TR SO - IR DRI ~D BN O L TR ARG/ AT IR 2 F)
A7 501k (PhyB v A7 A) HBF I TVE L2, BN IEFE LW RER S T+7 2> 7/
B Y (PCB) ZAMERD LRI 2 HERH Y | W RO & 2o Tk Uiz, Al Y 25T
BHRFHE G S A A A = Ao & — ERAEWFHFFE M O B — R L EF AR S, %4 NIBB
VY —F 7 zv— JSHEFWIEE, HAREERIT. R FOREEITEEE ., M2 Zd% L D4R
FFGEIZ L0 | PCB DB RRIZH3D2 0 5 BT % 1AM EA 5 Z & T, PhyB & A7 A7 PCB
ZIEFLEE RN TER S Z LI L, ZORE., SN B OFGHOTIM R L THRE/ IR
JZ K DHMENY 7T IAREER ORI UE Uie, ARRIT, KEOREHEE DRERET 773
—HEE) (SRS E LT,

HIRMRIESE £ 10.26 Web HEEASA AT 7. 10.31 BT TZEHHM
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Bowman, J.L., Kohchi, T., Yamato, K.T., Jenkins, J., Shu, S., Ishizaki, K., Yamaoka, S.,
Nishihama, R., Nakamura, Y., Berger, F., et al. (2017). Insights into land plant evolution
garnered from the Marchantia polymorpha genome. Cell 171, 287-304.

MNFZ EMPPEIZERER D ORI N—T13, - TV aRY (Var L AU~ r8dR), i
MR OS2 82) . P RY: (RIS . il - 27 LT5eHs [ENDE R eirgesr (ha
Th—2d%) . A ATET (EREEEER) . RIERY: BEEFER) 2 Lo &3 2EMN 39 DR
5 - WFZEREEA & ALF T, B LAY O DR AR OEHORRN B TH L =0y ) sEEL
R L E LT, ZORER, B=I 7 3oL~ T, i OR AR - AFREREOHIEI B i
BFOEENEFIDRN & B= 70 Y ORI 255 F A T = X L O EFF->Z Lipd
DN E Lz, RIFFSEIZL Y, BE=T 7%, W OERNRT A =X L EWRT D0 0H 7 [&
TR & UTCRENL S L, AR ORI VT LWEREI 22 E~DISHIZ 03 5 Z L iifF S vk
To AR, PHRMERS Cell IZHilia U E LTz,

FRAHIES © 10.6 Web A FE==2—2A_ 10.6 Web Z /2 —. 10.27 F225H
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Kosetsu, K., Murata, T., Yamada, M., Nishina, M., Boruc, J., Hasebe, M., Damme, DV.,
and Goshima, G. (2017). Cytoplasmic MTOCsSs control spindle orientation for asymmetric
cell division in plants. Proc. Natl. Acad. Sci. USA /14, E8847-E8854.

2 B FRFPLER A TE R O TS MK EdZ OWFFE T — L%, BB AIIeis JLu A i se i A )
HEAVRFZEE P DR R E0R . M HMERESGZ, ~ L —0F L FRF L R T, ORI ERRK
(IR TERNC BB e B 2 e f- AN O m ki & & L U E Lz,

M Tl VR RDRHOFESFRIEZRIET 5 2 L AR SN TWETHA, Mg (bomfe T
DEE RS T2, EO L 5 ISR Z DO FRYE « JERIFRIEAHIH STV D 20IRE T LT, SEIOWE
TiX, a7 OB TR O BRI A - T, B OMEICHE T AaEE R L, v
(AR =) L LE LT, HA N — 2% NBIITHIET 2 L IR 72 I Ry 203
DL D FE LI, WSy A Y — AOBRFEERD 2 & TR R L TWA DT
RO EHERICE £, ZOBREEIE. KET T I —REA L T VRIS E L,

HTRESE - 10.13 Web A FE==2—2A
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Kawade, K., and Tsukaya, H. (2017). Probing the stochastic property of
endoreduplication in cell size determination of Arabidopsis thaliana leaf epidermal tissue.
PLoS ONE 72, e0185050.

T DOIET A BRRESOMTTETCNET, —FIMUCHDHRLDOREIT, FHIMRAOKRE I BT
NT T, BRGNS AV A = A & — FEAED TR O N FHEAEEIRIL. ORFR
FRRE R R OB —EdE (MBFRAE A, A A =2 ¥ — REERE) L OLRFRIZE Y,
BEOREMIICBIT DEAEME VI BRN, ¥4 a0 =20 LTV F LI - TNDH I & 2R
RLUELE, 612, BRMBEMBEZ 27-NCHIRIZ—EOFEIG TREL 2D L) REMASMEIZ
T TVEREREL— L ERADOTE LT, EL T, ZOS5EDICLD, REONATI AT RMAORE X
A a—2— LETHITDZ LTI LE Lz, ARIOFBRIZ, BAEMORHEZTERN U CRIED D
AHEEE BT 2550, EOL) RIEIEZ D RENE W) BEEREHEZ 52500 THLHY 7,
ZORRIT, 2017429 A 19 BICEFHERS PLoS ONE 35T S 11 E L7z,

FridHaESE  10.6 HTITEHRE, 10.6 Web H I L2570
O E [20171006_nikkankougyou. pdf]
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Shintani, T., Higashi, S., Suzuki, R., Takeuchi, Y., Ikaga, R., Yamazaki, T., Kobayashi,
K., and Noda, M. (2017). PTPRJ inhibits leptin signaling, and induction of PTPRJ in the
hypothalamus is a cause of the development of leptin resistance. Sci. Rep. 7, 11627.

AREIE, BNEE D LR TEM LET, V7T I3IEMED BT S D A LE T,
AN OB REFIAER L THRDICERITEIZMH L E T, L2LARRL, JEEIRED N TIEL7F o233
XKD, TV FUBbiE] EMEENABIRNE S, BRIIVNT LI S TWERA, 4F, &
T EF IR « PR L AR 2238 M DB I S % . R el . K OVEF B I #0d% 5 13, PTPR]
EWIHIBERS TRV TT v OZFEROIEELEZMH L TWD 2 2R LE L, B bieo THEE
HHEC PTPR] OFRBMSEZ D52 L, 207D L7 T o RghEic< <, ZnR L7 F U0 ER
LRoTNAHZ EHHBINI UE Lz, ABFZES L—FIZLRIC, PTPR] 234 > A U OB & 240 L, b
JRIFZR EOBRBERIET 52 L2 WME L CWET, L2 > T, PTPR] O X 24l 2 AN, 4 AV
VELTTFUOMEERSTAHIET, PR E EBICEMERE T AN TELEEXLNET, K
WFERHIE. 9 A 14 HIZ Scientific Reports A>T A 4B S E LTz,

FTREEGESE - 9.15 PRSI, 9.15 A, 9.15 FUYGEAETR. 9.16 FErEHETE. 0. 17  FARRPEEST
M, 9.17 fEHHE, 9.18 BHARFEHR, 9.18 BAFITIEHRE. Web IA 38 {4
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Kawade, K., Tanimoto, H., Horiguchi, G., and Tsukaya, H. (2017). Spatially different
tissue-scale diffusivity shapes ANGUSTIFOLIA3 gradient in growing leaves. Biophys.
J. 113, 1109-1120.

AINITA 2 OFEEICIE U R0 B0 R E SR H Y 3, ZOBSKRE ST, SBEOF CHilRR S
T DRHOGITZ BRI b — LT 52 ETIRED £, MIGHKAASA AV A =Ry — 5
BEAEMFIZERTO) I @ FHEHEBRIT, (LEY Y v 7 - & —IRFORAER §— IR, SLHKRT
OO B HEBdR. KERFOBRS B B IRHENA AV A o 22— REER) Lok
FAFFRIC L D | W OFETIZ, ANGUSTIFOLIA3 (AN3) & W\ DRG] 123> o T VAR Ef & W 5 i B
LTIREDOAREZ SV, ZHULE U THRO SR T HRFICEBII B E > TWDHZ L 2R AL E L,
ZOREIT, KEAYWIRF S5 Biophysical Journal I[ZHB#E S E LTz,

IEIZFIT D ANS e L)

(F) BETERECIVIBOMAEBEITE 2R LIZAN3, b LIE, BEITE % AN3 21EAEOEELZ TR, EH 50 AN3 IZ
# GFP 23 L TWAH DT, GFP OE I T AN3 O AR TE 5, EDOGELE GFP X, FIUEZF CHEBTHRE L T\W5, B
BTERU AN IZHEART, BEITE 2 AN CTIIAOMABIER L TERY . ZAUTHIFRO 3y ZEEE & 5HE LT e, A7 —lN— =
50 pm.

(F) BEhTE 2 AN3 IZZEDILERMI 20 um F2AE CTHREMICEH SH, B~ BT 25 2 &L CREAR %2 2< 5, KEITIEH
., BT T VI X AHEEE R, MENZNIC—FT 500N/ THRND,
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Shimmura, T., Nakayama, T., Shinomiya, A., Fukamachi, S., Yasugi, M, Watanabe, E.,
Shimo, T., Senga, T., Nishimura, T., Tanaka, M., Kamei, Y., Naruse, K., and Yoshimura,
T. (2017). Dynamic plasticity in phototransduction regulates seasonal changes in color
perception. Nat. Commun. &, 412.

FEREAEY) IR ZE A TR ST P D BT SRR B (B TR HESUR) . P L AR AR 3L ]
FIAEE (AR RY RFERAE) ., WEEMThH, SHREEZHR GHERFEN I VAT r—~T
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MEIELET, £, HEENRD Y ek BIC, BLARORELEET HBET L O LXOREZ
9% 2 DOMREBLBFPFET D & THRENTWE LT,

AWFFETIE USEL & AT TR BN T OB TR L _XORELEHET DT AT H AOWRE#EET
ThHrZEEHLNILE LI, ZOREITT AT HAOMRZRET D8R T2 I LZZTT
< NAMNHE EMEER 5 D 2 A T2 L= | MiliE SR oMPEEIC R Lz 0 3 28 ~%
BT DAHREMEAH Y | O BRISHIND Z LRSS ET,

AWFZERRNT 2017 4F 1 B 12 BICEBETEE “Genes to Cells” I[ZE IS ILE LT,

RIS - 1. 17 Web jiji {3, 1.18 Web [P T EHR, 1.256 HERPEZEFH. 1.26 HTI TG
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Hayashi, M., Shinozuka, Y., Shigenobu, S., Sato, M., Sugimoto, M., Ito, S., Abe, K., and
Kobayashi, S. (2017). Conserved role of Ovo in germline development in mouse
and Drosophila. Sci. Rep. 7, 40056.

T a vy a UNTOEINEZROINOEGTIL THME] &MEENDFERSMERSM L TBY ., i
ZEY AL TSRS TR 72 0 F 97, TAVE T, BB AETESMIE ORI MBI T A A I
(GEMEAL) T 24EHIE 2 X7 BEREENTVEEZX LN TEE LR, ZOEKIIRHATLE,
LBl SRR O/NWIEEEE S | A FEIT O BEFHIEFHTAERERZ . ALE K7t o R8T
— A%, EOXNTENR ovo BIETNHELEEIND Ovo XV XIETHD Z &, DX 37 BEI3AGM
B AT AT OB O L, AT CA 1278 D8I 1) OIFHEICBED 57210 Te | Tk
Ml TAY LR DBET] ERNEE T2 2 EbHLNIRD E LIz, T72b5, Ovo ¥ /N7 L, BEis
THilE A LT, AEE A B GAA TR AR 72 D 2 & 2T L L b2, E O EMIIC 7
LOEWIT TN LR TEET, FEIC, vavTa y_"iZBWT, Ovo Z U NV EOBE Mz 5 &
ATERERADTERR N R L 720 £9, S HITHETREZLIE, REIICY a v Y a U T &3O BRIC
HDVTRAIBWTH, FRROREIEEZ RO ovo IR T (ovol2) OB & NAFIIORBIZLETH D Z &
EHOMILIZRTT, BLEOREE, £ < O8O TR I IH0 3 5 & 1 HlEBE O 7 2R
L THEY, ZOWRERA AR OIGEFEZ B FE— R b MRS ET,

AWFFERR AN 2017 4 1 B 6 BIZEBRS4EE  “Scientific Reports” IZfB#isE L7,

FTRHESE © 1,11 Web AEANA AT 7, 1.12 Web b TERMR, 1.20 Bl
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Matsuda, T., Hiyama, T.Y., Niimura, F., Matsusaka, T., Fukamizu, A., Kobayashi, K.,
Kobayashi, K., and Noda, M. (2017). Distinct neural mechanisms for the control of thirst
and salt appetite in the subfornical organ. Nat. Neurosci. 20, 230-241.

FAEEOEIR (MR FOKSEST N U AREZEIC— IR0 (RIRIEE M) | K
KN IEF R ZIMLD &, JLITRT & 918, KOBK (R RS OHCRPAETTZY . WA 5
Nz LETH, ZOA D= XLOFMT., Do TOERAT U, EEBEAW 2T O KA ok
MR, MLsBig,. BHERBERZ & LI v — 713, 29 LIoK EEOBCRBINE TEE
(SFOWHFET D 2O = —a il k> THLRTWH Z L EHLNIIL, ThENE K=o —ra
oa—urbmbLEL, Koea—vrblioa—a XTI FRELELD—DT U IF Ty
ITIZE o TEMLT 2HEERSH D ET2, FRHCAATF RO—f, 2LV X MF=0 05500, TR Y
LY —Na, OIEVAIRIEDSER T2 Z LIk, K=ma—r | oo —u U OIFEREUNCTRET S
TWDHZERDNY ELT,

AHFZERE R 2016 4E 12 A 19 AICEBE#EE  “Nature Neuroscience” OETATHICHEHI S E L
77

FrEEESE 0 1,20 BlEHRE. SA 7V A U AFE R L Ea—
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Nakajima, T., Iguchi, T., and Sato, T. (2016). Retinoic acid signalling determines the fate

of uterine stroma in the mouse Miillerian duct. Proc. Natl. Acad. Sci. U.S.A., 113, 14354-
14359.

LT A VERITERE TR O /I @ < RFERZRK 7T, AR JEEID ZIIFAE LT A A D AFH]R
MEHmE CHIIE., 78, BOTLLRDIaT7—FILBID VT /A VB 7T VOAEEFH~L 2
AHfER, IESCTFE LR OMBIHFIELTRY, BLERIBHTIILTF /A VB 7T VTRO biLE
HATLIZ, SHIZ, FEOFEERINTNEI 2T —FICLT /A VBERNT A &, 3k, ELZ
DE L FE EENFESH, HICLF A VBV TV ERETD L, Rk, FEERDEN N DIE
FERFEEINE Lz, MENOORTIZL > TEENMET D2 LIEHALNICR->TNEDT, £T L
FIAVBOFETI 27— EOMERFEELITEOELLIZRIDPBRED | N THEPLD VT
FMZ LY EROBEMBTEI D, LD MEPEAETEIR RN E OFBERBRO - AR I -2 ik
nET,

AMFFERE RN 2016 4E 11 A 22 BICT AV A SREOZMEEE [PNAS]  CRKERIET 15 2 —f3) 124
VI R ESNE LT,

R T—EOMEICBNT, LF A VIBOBEARNECTRBY, VF A UBOENRY 7L iEE
(L TERWREREICD R RDIGIIZBWT, 7B LEOELLDME & 250 OEERDTER I I, Hi T,
HEHRESNTZBEICE > TEREFND LEAFE SN D,

-289-



2016 4£ 11 J] 08 H
THITADORT ) KMiFEGE ~ 7 YA OFEWAIE 100 FH DA ) RX— 3 o~

Hoshino, A., Jayakumar, V., Nitasaka, E., Toyoda, A., Noguchi, H., Itoh, T., Shin-I, T.,
Minakuchi, Y., Koda, Y., Nagano, A., Yasugi, M., Honjo, M., Kudoh, H., Seki, M.,
Kamiya, A., Shiraki, T., Carninci, P., Asamizu, E., Nishide, H., Tanaka, S., Park, K.I.,
Morita, Y., Yokoyama, K., Uchiyama, 1., Tanaka, Y., Tabata, S., Shinozaki, K.,
Hayashizaki, Y., Kohara, Y., Suzuki, Y., Sugano, S., Fujiyama, A., lida, S., and
Sakakibara, Y. (2016). Genome sequence and analysis of the Japanese morning glory
Ipomoea nil. Nat. Commun. 7, 13295.

FEREAE PR IR O BB EBh . BEEFRAR TR T O SCEEz . LN R R FEpE D
R GRS 1L, BAMB OWEERTH L7 A0S ) ARSI ZIRIEZEEIHEHT D Z L 1TK
DLE Uiz, 7Y HADHK 43,0000 [HOBIEFEH > TND I L0, ZOELERMEE AL ET b LIk
B BIETF (RF ARV ) OF ) A LSRG, TR & FHT D EROFERESF 72 &b HizI
AL E LT, THHAIZHREHOBEZHD TH Y | [EASIERIE R £ D5 FIRB R R TR &
LCOEEENS, IERITHFEINTWET, SEIOKRIZLY 7 AMEREENEHINTZZ LT, 7
YHAPRET AR & L THRPO LY L OMREITTEN SIS Z LB SNET,

ARBFFERFLIE 2016 4= 11 A 8 BICEEEAlaE  “Nature Communications” (RA Fx— -+ I I 2=l —
a X)) IZH#Ei S E LT,

FEEES : 1.9 fbFL¥EAW, 11.9 PUERH, 1.9 BARREHM (&), 11.9 EHHHE (¥).
1.9 SIRHR, 11.9 W RFR., 11.9 FEockM. 11.9 FEREHE., 1110 BRpEEHE. 11.11
FREEIR, 11,10 A A A A, 1121 ERRERT. 11.24 BAEZEHE, 11.25 #5550 2O Web
AT 4T 374k
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Session, A.M., Yamamoto, T.S., Takagi, C., Ueno, N., et al. (2016). Genome evolution in
the allotetraploid frog Xenopus laevis. Nature 538, 336-343.

2L OWIIRIT ERITNLDR—D T ) Lhambo [ZEE] TIHR, 77V Y AT L, RER
Blll ) DEBICLY —DOEYOPIZER S 2 RO ) A b ol TRENGE] LS TnEL
oo TOYD, EFICHRARETNAENTHDITHDDD LT, &7 7 LEGEHIEE IR L F#D 5,
FHEET A EYOHR THE—ITONTVERFATLE, LALHARET A Y BahLe T 5EE=a Y —v
T AE, TV ATEZNORT ) AMEGIlHkS, REZORJFEZRALNZLELE, M T, 77V
I AHTZNDG ) LORZH D 2 FEDT 7 & (75 7 L) D3 lx OYEEDE v Moy HiLTFEE
THELVWOEERERA LE L, FRUICED ., ZOHT/LEK 1800 FERTIZ, 2 DDOFEARFESR & 4
7 NEREEREZ L CGRAE LERENBERTH DL L. ZD% 2 DOV T 7 ) AR 2DEY O T TR
DI 572 2 L RIS R SIVE LTz, 4 HOBFMBMOZHEEORROER L E X HNDLD0BHK 5
BERIOE AR 7Y ThRICEE 2L 3D 2EIORS ) AFEBE] T, TOMEMH 2O OEE o f
ELTCTZUDYATTIDYT 7 ) AOWAL OB NENL S Z L1270 £,

ABFTERRRNT, REOREES [Nature] OFEFAThC (2016 4510 A 19 Af) (cBHiahE LT,

FriEESE o 10020 [LEETRE. 10.20 B FITESR]. 10.20 BB HR, 10.20 HEEEZESHR. 10.20
R, 10,28 Bl
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Petroutsos, D.*, Tokutsu, R.*, Maruyama, S., Flori, S., Greiner, A., Magneschi, L.,
Cusant, L., Kottke, T., Mittag, M., Hegemann, P., Finazzi, G., and Minagawa, J. (2016).
A blue light photoreceptor mediates the feedback regulation of photosynthesis. Nature
537,563-566. (*: Co-first authors)

FEITIRN BT & ZIE, FOZFNF—ZENIAB L CTOI L BT HAEED L Ahr it
SHELE, QB F U T EMIND IO LL AT, BENSEENT 5 CHY N A XD 1o OInET
HolmEEZEZLNTVWET, TNETE 7o F U 7V OFEMTTHCBENTWE L2, SE, K4y
FRRFERT O W2, KRB L. 7 7V AENIRVRIE L X — DY a v = - T gy Tl
Lo EFLE LEEBSERMET — ALY, ZhE TRERE TEEMRRV EBEbh T i-F ot
BRO—2T7 4 b hu U NREMREEZRIZLTCODEZERHLMIRY Lz, TOME, 2
TERMOBEE EEZ LN TV, HEEOZE, Jeamk. JBIENETSF LV TER-> TS Z &I
0 BREA B E TBEOMI T O —HO SUSDOWAD RGN A TEE Lz, A%, SBHRBULEH
AN ~DOFEAIF SN E T,

AWFZERRIT, FEEOREE Nature] OBEFHEATIR (2016 4£ 9 A 14 A TS E L7z,

FEES 0 9.15 FHEHM. 9.15 HRPEESR. 9.15 A, 9.15 mHEHHE. 9.15 Web §iH

#il, 9.15 Web Yahoo!==—=A_ 9.15 Web 747 K7 ==—2A, 9.15 Web fHAHM. 9.27 (%L
AW, 10.14 BB
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Koyama, H., Shi, D., Suzuki, M., Ueno, N., Uemura, T., and Fujimori, T. (2016).
Mechanical regulation of three-dimensional epithelial fold pattern formation in the mouse
oviduct. Biophys. J. 111, 650-665.

B oEESE (S, IVE 7R E) ONRIREIZIE, kx REEOE DROBENBE I ET, A
T, 29 Lim b XOBEMESLN A HHAIIC DN T, EF AL —R & LCHEBOIE 23R LT
WFFEEATVE L, W8 IE. I CHEIN S 700 % & lClit 3§ 2 5B 2 - T EJ, INE oI E
ZIE, IRZHRRE T2 H NS o THANE LWE O b SR OISR LS vE T, A AT F11%
AERFGEERF /N (L B3, A RIEIFFE B R B 1. BRI DAL, LB E A Bd%,
FAPRFO EATERERE & O LRI L0 . JIEOKAIE Lk 223, MBI IOERIC L > TELRL
Lol ER B IaL—Ta rOmEN b LN LE LT,

ZOREE, 2016 48 A 9 BICH}EHERE Biophysical Journal (Z#B#iSvE LTz,

b XS EARAVEER & WBRRY IR & TR D B B D A
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Negishi, T., Miyazaki, N., Murata, K., Yasuo, H., and Ueno, N. (2016). Physical
association between a novel plasma-membrane structure and centrosome orients cell
division. eLife 5, e16550.

MR ZUT A DI b FEARI I A R FD—2 T, £ LT, AEMBROE x 72851 TN 2D 51
DEEEICa Y ha— L &NDZ LR AMLATEBY, < MLMENMTbRCWET, A6 LAY
PHFFEATOMERISCIZER . EREAERE, 7T v AENRE R X — DRI R I —T ) — 4 —
OO M=%, RYORAEBRIZIBWD THIlIS AT MO 2 e — @ < . B LWl NG %
FRLUE LT, AEIOMET, O OF LWMEEIE, Moo —5B A s 24 B2/ N E Th 2 il
RPN T “WCx AT A’ LMD ETRIELOND Z &, @QF L TRKEMICHLEEZS RS 1%
FFoR 2528, #RVWHLELE, ZORENPMRSGHEOGMEROTNWDHEEXLNLET, IO
£ 9 7 fiha sy 2N B 2 N O gL, OBV CTH ZAVE TSl 2R <L sy 24 E
ORI BT LWEEEE 2 F T,

ZOREIE, 201648 H9HICA—T LT 7w ARVEMEGE eLife ICHB#i SN E Liz, £z, ERH
L& L TCREED Insights”ICTRY HIFbhvE Lz,

BRAEIES ¢ 9.9 R
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Hiyama, T.Y., Utsunomiya, A.N., Matsumoto, M., Fujikawa, A., Lin, C.-H., Hara, K.,
Kagawa, R., Okada, S., Kobayashi, M., Ishikawa, M., Anzo, M., Cho, H., Takayasu, S.,
Nigawara, T., Daimon, M., Sato, T., Terui, K., Ito, E., and Noda, M. (2017). Adipsic
hypernatremia without hypothalamic lesions accompanied by autoantibodies to
subfornical organ. Brain Pathol. 27, 323-331.

MKz D & T DHRERP O Na LV BEFRISE WIS SO 5T LSRR VR BIL, AREBMEE Na L
it (F 7o T EEHORE M 5 Na ME) & FEIEI E 3, Al AR AT O B H BIEHR & ORFFE 7 v — 71,
JRERFEE & OILRBFRIZ I 0 | Fi72ic 3 FIOAREN: & Na MELF OEKRNIZIBW T, ANCHE LIER &
RIS B s B 272 B OB A SN TV 2 A LE L, LrL, 4EO 3EFIT
X, N Na" L~ bt o — 55 Nay 125%™ 2 B CHURIIREE SN EEA T LR, IMERFERE O 12k
STMEICROGT 2HEB, ELTROD £ L, o T, Mo TREBREELZT D7 T, K5/
A EBATEI ORI N Y 7Ly S ORWICREREC D Z LB SN E L, -, AER & R
V. 3BIE BIEEITIRSY FEAT LR, SEIOIERITIE, S0 &EEE 5 RYESED B Chtiko
PEAEEFR LI-bo LTS NE L,

AWFZEO AT, 2016 4 8 A 2 BITKF#HERE  Brain Pathology (EFRFREMERFAHEEIEE) 12 Online
fofishE L,

SIS . 8.8 Web HRAA AT 2
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Sakuta, H., Nishihara, E., Hiyama, T.Y., Lin, C.-H., and Noda, M. (2016). Na, signaling
evoked by an increase in [Na‘] in CSF induces water intake via EET-mediated TRPV4
activation. Am. J. Physiol. Regul. Integr. Comp. Physiol. 377, R299-R306.

i GjasME) OHREZ — BRSO Z & RIRIEHETE) 3B OAEFIT L > TUATY, EikDT
FU DL WNa) EARONT AP, B 2T, Bk OKRZ) WRIBIZH D & 1Kk T o0 NaIRIE L iR
FER LR LET, Zok, B BIKGEIRETT ) & & bIESEREIHI L E T, EED AT -
AR IR DOIIFE 7 N — T 1L T ETIZ, WD TEHRE R OKRIRESRE O 7 ) 7 il 56851
T2 Na F % A0, Nay WEABBITERIEZH 5 NaBEE b —CThorZ EZHLMILTVEL
Teo —H . KRGBRATENRIEZHE S 2 o — 3 FIERIAT Lz, AR, (ERHBIZ L B HER B 5 13,
BAR TR~ T 2% NI FBR)N S | Na, OFFRIVKOERITEHRE L H- T 2 L 612, ZDIE#H
CEOHMAZHLNCLE LTz, SHICZOMENORMORBIEL Y — 3 FOFELRBRINEL
7

AFFEDOREIL, 2016 4E 8 H 1 HIZKAEF %238 American Journal of Physiology - Regulatory,
Integrative and Comparative Physiology |Z48# S £ L=,

KOGEBBATERE O 7 ik

BIRFDO Na REMN EFF 2L Ny BNEML L, ZNERBTH 7Y THlL (7 A hath 4 b & B
225 TRPVA OWNREMY T R ThHr=AR¥ v oA a2t M) VBT SND, ZOTR¥F oA ad b
U U EED TRPVA & 38813 IR 2 1E b L, 2 OfES, KOBEBUTEHNFER SN D, T OKGER
ITEIERICIE, Na 2 D DY /U T, RO Na™ > T FIVRRETH D Z LRl o T D, A, 7
7% KW, EETs, =ARF =4 ot b =g,
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Kuboyama, K., Fujikawa, A., Suzuki, R., Tanga, N., and Noda, M. (2016). Role of
chondroitin sulfate (CS) modification in the regulation of protein tyrosine phosphatase
receptor type Z (PTPRZ) activity: Pleiotrophin-PTPRZ-A signaling is involved in
oligodendrocyte differentiation. J. Biol. Chem. 291, 18117-18128.

FEREAW T AR IS CIXINE T, F RNV ET RV UV RRA T 7 X —BIZBT 5
PTPRZ M3REEE B (ZAMERLIE) CMIESS (7 ) A —) ICRIT2R3EX — 7y MR Z e Z2HMiELC
EFE Uiz, AL RSP OALIL fk SRR, B B SHRE. BHE B 202513, #Hemad
LAY AT RathA kv 7Y THilaOMIES LA I LT PTPRZ & 5 BER OTE RIS,
PTPRZ IZAE G L CW D a v Ra A FURMBEHNES L TS Z 26N LE L, PTPRZO=2 > e A
F MRS, PTPRZ ZTEMEAIREE CREW) ICHEF T 28& 4 LTk V| PIPRZ oIt 7> R4+
LT VAT MR T 4 0%, 2R, FURBHEEATHZ L2k T, ZOBX2MEIF5 2 &M
MY FE Lz, ZTORER. PIPRZ IIAEMEAL Q &ik(k) L, Y IF v Rt hogbzRETL 20 )
AT ALDBH BT FE LT,

ABWFFEDO AT, 2016 4 7 7 21 RISKEAARY: - 73 1L 2358 The Journal of Biological Chemistry
S E LT,

HIRIESS - 8.26  Rlufmid
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Yokoi, S., Ansai, S., Kinoshita, M., Naruse, K., Kamei, Y., Young, L..J., Okuyama, T.,
Takeuchi, H. (2016) Mate-guarding behavior enhances male reproductive success via
familiarization with mating partners in medaka fish. Front. Zool. /3, 21.

FEREA AR E AT ORI L B IR RFBE B ARBH A TR R O 7T N T IR & Ot R 7 v —7
. AXTO=ZABR(F A, A, AR)IZBNT, FAFEBEHEITE (F A VAR L X XL DD
NMEEZXF—7 L, MBEOBEEHOICED AARTA NNV REFTET DI L2 ET A EEFRKAL
F Lz, ZTHE CRBEBEITEIOLERBINERE LT, T4 700 F R AR EOEHENEMEZLE, B
BATE 21 ET 5 &V ) MNER SNTEE LD, ZHUSIZ, AX IO =MABURTIE (T4 14 A
EHREBTEXRVEIICTHILT, HOPEMBHET L LTERIIN2MEL LR SED ] LW BERLFE
T5ZENERMTRENE LTz, AWFZEIIMER ORIEEZ N LR OBR & A i, 178, fhit
BFEDOL L OME N HHONCT HET VRICERD LIRS NET,

KIFZEORLEIT, 2016 4E 6 H 2 BICEM 5 M3E [Frontiers in Zoology| (¥ SN E L7,

HES 0 6.2 Web BHBR, 6.2 Web jiji Ny h=xa, 6.2 fHHEH (¥), 6.3 FHHM. 6.3

HI AR, 6.3 HASKRGEIT. 6.3 HR A, 6.3 (LR, 6.3 TUESR. 6.3 {51E4mE A HH.
6.3 IEECHTREL. 6.4 R, 6.5 EHE. 6.11 FIEHTE. 6.24 FEH. 6.26  PERCHTRE
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Okada K., Inohaya K., Mise T., Kudo A., Takada, S., and Wada, H. (2016) Reiterative
expression of pax1 directs pharyngeal pouch segmentation in medaka. Development /43,
1800-1810.

BUERF-OFIHPEZSR & . FEHEAY TR O & HEREUZ © OMFIE 7 V— 713, A X DR TH
TEON DU T, A0 b L1272 5 < VIR UIBERED N D 7o DI pax] &\ D BIBFHREEE R D 5%H %
BT ERALE L, AR TIZAZ B D pax] L9 BIETFITER L, ZOBIGTFOFRBENET L
DIRLDONZ =3, DG LR D VIR UMBEZED T DI > TVDHZ L Z2HHMNTLEL
Too EBIT T BERE L WD HIEZERWT AL B D pax] OWEER 7o < LToRRERIKEAERL LIz E 2 A,
EPTERRE NIRRT ER DD F L, b EERFERIL, pax] DLZEREFRYETIL, paxl BHDL VIEL
RE—=VTORBABALNRL o122 TH Y, ZOMFRERIZ, 0 < ViR ULIEEOKIC pax] 23
DHRERZRIZL TV Z L 2R L TWET, SRITZOMRE S LI, paxl BED K 5 pfIH#A T
DIRKLONRY =2 AR L TWDENEMIHT 2 & T, AN VIR UIEGEZIED H LT <A
OWTHEENHET Z LR3I S E T,

AFFOFRIIL, 2016 455 A 15 AICHE OEBERA A HM5E [Development) & IRIZHEH S E
L7,

PrEHELESE - 5.26 AT
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Ueki, N, Ide, T., Mochiji, S., Kobayashi, Y., Tokutsu, R., Ohnishi, N., Yamaguchi, K.,
Shigenobu, S., Tanaka, K., Minagawa, J., Hisabori, T., Hirono, M., and Wakabayashi, K.

(2016). Eyespot-dependent determination of the phototactic sign in Chlamydomonas
reinhardtii. Proc. Natl. Acad. Sci. USA /3, 5299-5304.

FURTHERY: BME—HEEIR O . B 70T 05 Wi, SIS HBIaRHTHE B0 I X 258 7
=71, BHRSREZ T 2 REFAMRTAERMEDOE AR, IRE~DOOFEERE K- - 22RE BEET
FANBEDLALZ LR LE LTz, 77 NEFTRABAERDST /) KX LT V7 2EREAZ{T- T, [8F
Ak & WDENME B R TSR BRE ) A HBEL E Lo, RIS — T v Elc ko T, WoEkEE
RTBRERERDBETERIELIZEZA, huT /A FAEOEGRICEDIERICERN A>T =D
EEREXIEDE LT, BFEERS TN LT LK OMMREELTZ & 2 A, ML o XD&E
ERLLUTELL, HEDZREOR D D & EDIED BHERS KL TND 2 & 2R TR
SILE LIz, ZNOORENLEEIL, B D OMINEEO L v X B> TIE LW JT A % 220
T BT, HZREEC 0T ) A REaFREREN - B SE-eBxonET,

AWFEDO AT, 2016 424 A 27 BIKERET 7 I —#LZ (PNAS) 42 T A Ui S E Lz,

HRAHRIES © 5.20 Rl
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Toyota, K., Gavin, A., Miyagawa, S., Viant, M.R., and Iguchi, T. (2016). Metabolomics
analysis reveals an involvement of pantothenate in male offspring production in response
to the short-day stimulus in the water flea, Daphnia pulex. Sci. Rep., 6, 25125.

BOKMEDOHBIATH 2 I Vv aOfffEid, A IREFHCHREIRIER E DA BBREOEIIS L TAH A L A
ADFRAEFELSFTET, ZOBGUIBRBUKFRMRIE L XN TWET, S, MG A A1
v AR B — IR TSR OB BRI ZE R (B N— X U AR, AARSEINIRBLE VSRR ZE
B) BROFRRRER GURETSLRPRTEE AdfT o A7 DREER) SO v —71%, A
— IV HARE (FEE) O Mark Viant d% 6 & OELFEIFRIZL Y, R L A RAOFELMETIZET 578
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