GFDSMEEN, (TR 5IREA !
LG EFHFREVEIZTE !
R KEDHIRNE - R - IR !

N

O I
Hr
i}
/Ii\l T
I

r

Hr
i




. BIRESE
. E20Ak
. BIRE DR
. BEORE
. BB BhHIE

10



1. MR

SRR TR 10 4RI R AR SeRHE LRTIIERRL. Pk 12 AR L R A E L L,
HER RSB T b v 77 5 AORISEE 1 MR A D b S Ml 22T T vE
T, BUIBB AR L. T LT o B o7 O FIZEEREE DN R T T 2 A R~ X
‘GTO

ER AT (B ) B 65 44, TR () 3R 104
EERIARGEER

I24FFE | I34EHE | LA4EEE | ISA4FEE | 1G4S | 1TAERE | IS4EHE | 194FSE | 204FEE
&
© 504 | 534 50 4 55 4, 56 44 52 44 564 | 574 | 574
e
I - 94 | 124 | 94 | 164 | 104 | T4 | 54
QUAERE | 224FEFT | 234FRE | 244FFC | 254ERE | 264FEE | 274EEE | 284ERD | 29 4FEE
514 | 554 | 634 62 44 814 79 4 69 4 7714 | 624
34 | 34 6 4 54 6 4 44 14 T4 | 144
2. =ODFH#f

[R¥BE AHBRFHAROANEEZAF#H (T FIvvar - RYv—) ]
AGFIERAERHEL G 3R
AMPERZERE L (BT CIRIEM O ZRIE B 238 U, K5 - AR RIS 1 2 JAHEPH 7 B
B - JEERO IR & ERREAETR L. B SRIBEOAI & BRERR 2D TN 2 ENERTE 5 A%
BT H72012, FEOBGHLWVNIENEAEE AT 2 EOTE AL, LNORE 512D
JFTWB M ERDET,

VEGBIERI LR R 5 /R

1) AEMBES BT - HIFE & L THBICER LW E W) RNWEEZ o> T\ 5,
2) B NFEIWER 3R 5 7o DICFEmE 7 B CAFEEIC b 2 L 3 T& B,

3) MHAEBEEOISODORES) » ala=lr—va VEDNIZENL TNV,

4) FEHEFENNHY . BB E RS TV D,

5) EBSAIZRA & MEE & BV BEE R o T D,

6) B ORBUTHT- 2B OREEICHEET 5 Z L3 TE 5,




AmPHEMERHEL (B #HE
AR ERHE L (-] TSmO TETE B 208 U T, SEPIED B WOAIEZ ATV, il
R TR - PROREE) ) 2RO A2 BT 272018, Bt (EmBE) ofvsb o nidth s
M5 & B Z L DOTE 2 ERD, ITFDORNZRI O M 2RO ET,

VE G BRERTSER DS R 2 448

1) AP B TogedE - BIhiE & LTHERIZEBL 72V & W ) BONEEZRF > T D,
2) B NEWEZ AR © 7o IR 72 B CAHBIZilde 2 L3 TE 5,

3) MHEHMOIODORBS) « ala=r—Ta VEAENL TN,

4) BREFNDBDHY . mOFERER - TV D,

5) EBRHIZ2HBR & AmEE & mWBEE R > TV D,

6) HOREBUIHZ 2B ORISR 5 Z L TE 5,

[REBe  AEmBEER OBEREMRK « EEOLEH WY F27LRY )]
AmBENERELE EiE)
A BRI ER T, RITHROMFIEIEE 208 U C, AmAh Pkl ds 1) 2 A e SLRERY - JeiEry A
ik R A G S, S FE I EAHEICK L CE e REEGERAES ) 2RO AMZER L ET, X
FAER) & A EME R D TDIT, FE D EITHEETEE LR L, VBT —2 g URESORmEERY
BENEZEE S T2DIC, R EREZHER L ET,

S HIT, tld () SRR TIRERRRIC bIERETE 5 AMOFRAZ BEE L. %55 (English for Advanced
Studies) ZMERH L LTWET, R HICBT 2HEMRITEZEICIVFHMMLET, £, &%
A= AN EOBIFREHE ZBE L T, AW EMEROEELMY £3, 2k, RFREEERIId5Y
AEOFTET L2E WHIFEE) LIIHIONERZEENHEY L, FxaHliztTWES EFFEREHE).,

ul

AP ERHE L (i) BB
it () AR TIE. L G R TIT o7 Et a2 S HITED T, HFEOEWIFEE 1TV,
FpomELR TRUEER - IRKEN) 2R AMEBRLET, FFEC AL EOREEHEA %
BLiE L, 22— &0 EMERO&mERERLKY £,

BB, BFREAEITIRFLEOFET 28= W) LIFNIOMERZEES Y L, £4 izt
£ EHFEHEMHE) .

[(REFBE AmBRFEREROFMREDTE (T4 Fe<RY 2 —)]
AL et (B it (B
AP (BB
WFERHE L () BMRTIE, MBI DRV F R E B 2R D, B NEIME & fih
PE, FERTIT DR R E RIS L, FRISkHS LR 288 A R O R PP AEEZE TE T,




P - T
WIERID HATIA - BAEICIA - 74552 B0 DHIRNCZ T, FIEDBM A BTG L, 7o, FrEERN
(AT D 3SR R ORI ks LT K2R A I A L 20 (I8 (EARER)) &b
LET, RGO EEI RO L 50 T,

1) APFRNAICEIT 2 9EE COBRBRA T 5 2 & (HE),

2) AMAFAZEET D IAWEREF AT TN D 2 & RV .

3) AABREEZECEA e AR L B E STV B T (AR, fRERE).,

4) BiFea 3T UCHBIICER O 52 & (B, AREERER D),

5) HMIHHE CEBLONECREIHACE D2 (BRI, HREEN),

<BBE>ELNNC T DR T E
ELOFALNTLL T OIS THEE SN D,
1) &L EmEFy) Ao, AmBlricisld 2 579E s JOWHEE - MAIMEZ AR L TnD
HbDOTHHZ &
2) 5L (MBS e OS2 F 2 T Db 2 &
3) L (MBS OFAIERLGIN5HF X, BEMITE B RT 5ol ke A L,
Z DMWY BHZ T Dt A T D REN 2 A TV D 2 &
4) &L VEMEEY) OFA ARG INDHEIE, 07 NFINE L fmBitEA2 g & Uit 2 B %
ALTWAHZ L

AP ERHE L (i) #E
DIFERHE L () AR TIE, MBI Iol) DRk & mEORZERE ) & B e NIME & s
PEZFFD, AR DR~ EFVEITKT U, FRITHS U2 TR - POREES) ) 288>
RFGEFAEEZETET,

P S L
WHeR O IATES: - BRI - T-388 2 ED S HIRNTZ T, FrEORM 2 TG L, Ao, FrEERMICT
DD SRR OFBRIZEH LI KPP I A 2RE L, L (6L (Emfly)) 251 F
T, ARG ORI TRRO LB T, 2B, HEOFAIT, ARG R L TEOFEICE
L., o, MR ET LA LRSU EOF N2 AT 2F AR LI H bR LET,
1) EBERTRETEDREDO TN RIGEOENEZF>TnH 2 & (EEN).
2) HHEPEOMOFMAFRIZONT & & 60N+ R HRERRZ Ff > T\ D 2 & (R .
3) WEmELE EGemOARIME S B R > CnD Z & (CANFIE, fmBkH:) .
4) R T HRNEZ IR L, MR A AT L C@cifik e 2 2 & GRS, WE/). ffikT)).,
5) B A CEB X O NE TR ARICROKETHER TXH 2 & BR, ERISEN),




<BE> [ KFERE AGREIIERNCI T 5 22 R 5T X O o0 £L1E]
L OEALIILL FORAE SN CTHEET 2,
LA B s SR UE]
1. PGS H E TIPS R T D NE DD e < & b —HiDs, SFALHFES % F3EF (first author) &
LT, et & STt GO sl ST D, T (accept) SNTND Z &, 7o, T

LT 2 NEOFED OGS FALHGR 1 AELINICERUT & FRRRSGE (530 (2B S b /A
HTHDH &,

Tt e A L ]
2. MERIEREERE THMEHEMESZEEIRIE T | [WFEHEESERRERIE ) TRl st OB 2R L, L
ToOMEDT T u~ - RKY — CAHRGOI8) 2T Tl LT D Ll sh s Z L,
EBREETRRTE DREDOHNRIEGEN 2RO &,
- BB A KT T & DREN RO L,

3. R SCER R R ORI BN T, TA - BIEIC K VU TOMEDT  Fu~ - R — (AR
HoJE) 3~ Tl LT b Ll s 2 &,
NE LD ARG DI DB OME R ARSI TH D 2 &,
* SRR L OB DBNE LD 212 59 5 18T 5 072 I ERE RS 2 &,
cEEOFA ARG T DIET D7 EBRER R, TOREENZR>Z &,
LD ARG D IES D ARIE & B2 2, At~ oFEzRoZ &,

3. WA ORHK
Ot YN
He B LM AR [ENTES R L & — e CHP A2 5 = L S TR £,

O INOYNES ) Rad -2 S0y L i
R 3 R E TITEFH RGELEDT-FAEDL, 3 FRETRICKFEFA~DORPAZNATRETT, £/,
RIS B AT FITED DIVHE (L2 F, FL 344 2L THEBBTEET,

ARSI EAT (B 1) 2T 1 4, BRI () BREE T 6 4 OBeAE2 BRI THALZ B LT
i‘a—o

ORIFEE B S HIEE

— ANDORFFBEANTK LT, EHREHEITINA T, M (E ) BRI 1~2 A R (E ) &R
FETIX 2~3 NDREFEHEE N DAHEE 22T b E 7, BFESHEICM T OHE 2R 5 2 & T,
HIRLSNOHE NS LIREZZ T 5 Z ENAREL 20 £

Ot ANF: (B RS
MR F 72 CICHTR LD, KERAEL 2D Z EMTEETN, LITFTORICEELIEE N,
1) EHENCAZENICB O TR RE 232 1T T IE &0,
2) FHREHEOREDO T, AWIRIREZFIA L T, —EHMEST L THEZ1T 5 2 & T, i
FHCMBERREN Z O D Z RO BN ET,

4



4. BHEOHEHK

OB 2 EE
FEAE L FARRICHGE LB LB 217> TRV, B 1 FRICIISGROFREPMER B L 72- T
1% \i—ééo

QOFHFORFTEROZE
A FERICKR B GERED— 2T H N TEET,

Q%R HEEFE
AW BB RS R B AR R o TR R SR R
DAY REBAECTRRR. AT RRR 1. 1
A M e R T I, AR
PREEERY: - AERRAEM . PR, ARRREL PR R, AR A PR
T - S Fam, SRR
AP AR X VAR R 1. I, AEAAERRSRR.
BRERNY: - BREEEHII Y Fram, BREEMEI Y ARR 1, 1
b 5 A AR E SRR, R L e, AR b
YRR - TEHCE - AR, AT R R
#5 ZE . English for Advanced Studies (WAME). FiB M
Z oA AmERT AR, AmE R
W7 COIBIERIE - AmBlFims (ME) . AmBlrHEsEin (WE)

O FEfaE D5Rk
* U —F 7 m R—F /L OVERE—IER M 2 AEERIDITHR N L E 97, ZAUT k0 WFFE08 sz BAE L,
WIZEITRT LB RN ET,
*WFFERSR D presentation—/ASROBT CraEAYICFEIRE ) 2R\ Ed, TIUT KD | BURIEENC b BT
HE 7, Bt 1 ERKOEL 2 FRIATVETS
kA —F 2 IFT—ORR—ITE T RSO TR I FT—ICHBBINT 2 Z LN TEET, RO %
Fromtiny, 2 oFile BB 2RO ET,

®3 FEH %l L TOEE (LRI
EEERRIEE Tl PR 28 FFEE LV | WEHE - Bl & LGRS 27200 &0 S22 5k - iE /1 &
EAFT 272012, RN D O TAEMBIEEIE] (ITINATHZIZ 2 SORE 28 LE Lz, ks
TR A OBEHREIZ 3 £ Lo TR BIERICFEE ZHRRN L, FEOESWIIR CTR¥(E
MABDELDZ &T, R Z &0 IR HERICES SEET,



5. BeEiRBhHIE

(€0 === )i+

* FRIE AR R R AR RS

HEERIIAG ., — AR O B I IRFEBRRISE A L 700 | 38524 (B R XY

30 HHEAR) & 2T HILET,

*MSATBOEN B AR PAE B O DR 5RFE

LRI —fl (IR 7-, A%E5 M, 8.8 WX V=N, FH M (EHIF. H&S5 H~15 M)

R —fE (R, A%H8 . 12.2 H L VB, H_FECEHIF. A%E5 H~15 )

[EE] MSTATEGEA B A RS O e 0§ 5 2% 0 12548, WHEESD E < EETE MmN
il e BIFTSET, REEARRGIRE T 5 2 N TE T, KPARIRHAEZ B CIANAT - HEEHE
EUTE L. BARPA SRR CHERS L £,

* AR R EE (ERIF) - 458H 65 7 H

OFERB L UWHESSINBhRLHIE
EANDOFESCHHERITIT— AE TV 4H 8 TH. EA COEBRFER~DOBIMIITEFR 10 TH & THE
PXAESNETS

Q)i S2a PN
ERR P TREET O HAICIE. QO3 L ITRNCARIEIC L 230G b o0 £7°, ®ERH YD T,
@&V bEEI SRS NE TS,

@TA (T4 —F o TTYRELB), RA (VI —F TV RZ B, BigeEs
BEEBERAEIL TA(T 4 —F o T T AL R) & LT, BEPEED FIFHHMAEOER, HESIIHBIT5
BEOHBF L U CHEFT 52 & T, PEREE - RS LR D720 FE O ML LN TEE
7

AT ROV —F 7 2Z 2 h) & LT, HEMRED TICEBEONIHEEHEE & L TiEET

5 LT, FEREE - WI3EE L 2 BT ORFEEA THE ) O EA K YD £7,

Flo, IO LEEICOWTIE, BEEEE OMIEEEE L L TOEH S TWET,

® H ARSI R
HASAHRBLE DS ERES) D i O E R IR OBe A o L TiE2a: (HRER 20 H) Lihed a3
Fd D LW O HIEETE, BB ERIL 20%0(1#% & RT3, 4 F T 20 ALl Lo EFER R Sh
TWET,




6. FE
PRI (1) 3R

N4 %2 R 2t
100, 000 4 710, 000
A4 150, 000 4 ’ 460, 000 (610, 000)
L Y/NE S S5
AR B TR A2
560, 000 1]
T4 - 100, 000 F4 460, 000 [ (%460, 000)
S AE B TR ’ ’
AR B 1T bR A2
LR ] () 5
NFA43%1 M E 2 3R 2t
UL IS 150, 000 [ 100, 000 [ 220, 000 [ 470, 000 1
3 IR - 100, 000 [ 220, 000 1 320, 000 1

XK1, 2 ARPERFEEEA (B 1) SURE TRIEODITEFT 2818, APe Liaed 2wy 5,
K2 ARTFERTRT - PR IR 2 PR D

7. WRER

LR (B ROV L% () BE TE L. b0, ERWVBRR AT L QW ET, stk
AHBIIIEE DBBELSMNC, KFEOF v UV TR Z—RnT N —i— hOEX T mHFERLER O X D0
IRFHRRICD > T NET, RKFPFEFAE L FREO Y R— N 22T 5 2 ENTE T,

B RO R E =R >
& LR ER GRZ b 4£97)
OBAFEE | 264FHE | 2TARHE | 28R | 20 4RI

By 100% 97. 4% 100% 100% 100%
e 100% 100% 100% 100% 100%
B ER GEZE b F59)
D5 AEFE | 26 AR | 2TARPE | 284FEE | 29 4FE
80% 100% 100% 80% 100%




<ELDFeBRRS AT (K 25 £~k 29 4FBE) >

R

TARNT BRI, T AT T ARSI, 7 > 7 1 (F])  RERRSER. /NSRS THERR, = > & 1 S0 T3E0R,
WFREES ) LR, 7 T VBRI, ST« A RS T A R, BRI, VR, 55— = kR,
=37 n 7 7 (R, RIERISER  RIE R L 2 S R, RS TR, o A 30, S (R
HAY X7 7 B AR, ‘& 7 A VA RL 77—~ R, MBS, 7Y X L~ A v — X271 T,
~LRRMeiji Seika 7 7 LK, b & REEEY  Jo L

(BRACRONET, #7227 L 7 A —E—T (R REP #oE . A > — L Z T THHAC AT 4 TIVARR,
W= o7 M1 CAT 4 AN T AL HANR « T U AF T aT b VxS,

7Y AN K= MR A P E—b « f VAT 4T 22— MRRCAC 7 1 7 > X v Z (),

(BT 0 AR PPDL S L7 BIL « f B —F 2 a FIURR- L « AF 4 LY ) a— a0 X,

WAT AV AL ATT=0 T WY = 72&

He¥: - i

U 2SR AE TR, BIRALERR, 2 1 T /3o A0, 3 —R, =TS8, B i,

HAA R b=y 700 ELT7ANVDAT 4 IV, 7 T2 SR FDEHEE T3 728

W7 ed s a—— R —AR o (P IR B ARG TENERT BN Y P miERT 7oL
Bih - BB

rra—< 3 x—RW, T —7 N~ —7 W E AR Yy 7 LR - a—RL—a o
TR T N—T R, 7 V7 — R~ =T m R AR TR AL, Y~ .
WEEE W ey 7 72E

BT - BESH

7 —RBREE— A W7 VX A, 7 U 250 o 2 — BREFAE S FAIFSET. A 5 ) W R,
RLSI A7 = A JFEBREEIH. VX v 7 77—~ A = AR L

T 7V 2 ATV b s T aO—lRA T v 7 SCSKER, NEC Y 7 B,

NEC 7 4 —/VT 1 > bR, BRKSK, GMO  TECHUK., 7 H #k(F4x > U = —3 = R,

AART A « B— b T 7 =NV ) a—a R EPEHR S AT L RZEL S AT LK
Ta—FX—T =T MR 74V =R - AT T L=V ar s VAT A BRI,
WIYyz—U o 7Y

THXva—RL— g R T E—Lar T o TR A ) = & VT,

R ERPEHITZERT ., (SIS B> 77T 2 b RIS BREsR s o 2 — BT 27 U Y —F .
WYy ba Y — T 7 ) VAT AR FTEAT ¢ v 7 (R, BARTE 00, HARIERISERRA R,

AT 43y MY~ MR TA T« A 7BV AT AR, 5 THo LelE—0l 72E
HEEAE - #E)

ISR BN ARSI R ENTFFERRIE N B AR 7 J I FEBR TS A




(D) MEIR ARG T, (— )P E R TEREARE . (— R BARR SR,
(—) AR o 2 — B E LRSS &

FOEBRFRIIX PRI, el e 8

<{ELDF 2Bt e (FAK 25 4~ 29 4FEE) >

W= A=A =Y T =R A b FEKAT 4 TR, Z 0T 534 FWRBR S F A T 2 7 VR,
VT 4 AT =R AT o= b AEEY AT A - A AR Y SRR
WI— VR Ty s Ik

Oh) FHAZETIeEH A, 7 L

FORCERIR S, BORAER AR IERT, B 1RSI R A, ALmE R 72 L



RREMAY EHHEHEH FRE-E

MREL / X—OH

HEER / R—UH
IEE X
- JRAEA L= 32
I}"‘I
%
IR | HEETsRESE 33
% e
B ER= 34
414
F | mE4sEy 35
EhAlgE=s 36
| HRRH vOLAR
% R BFERR X1
78 | RERES- HEER
T | i a— g i

[EE] ¥& 3 F£E KFREOERICET IER

X1 REFPHE, VYOI bREPRFRERIE
KEFREDERZTHHELDT, FELTLESLY,

N FEEREE 11
EMERIEE 12
n A TR
Z S ERE 13
% DFEYILE 14
é SRR 15
VAN
% MR IR 16
EERE 17
E@maries 18
EYI=E 19
g TS PR E 20
% BEGERABYNE 21
é BESGREYDSE 22
VAN
é’? EHIRILE—T% 23
7
I RAAERES 24
HFHEEYE 25
DFEERE 26
sl
| Y/ LREERYE 27
E
| MRHEERE 28
4
S | DmEERE 29
g5
7% il {E= 30
EEERZE 31

10




DFHRERFHMRE

BT : 042-676-7164 E-mail: yamauchi@toyaku.ac.jp

BHlES S DEBRRECBEODANZALOBERAERIRZHIET

F—O—R:

g, VTR, k. BioTE. B (IIVY ) REH. BEERE

¥ & LUWiEFEE EAED
B - AR T (EAED

B OER: LR BEFRD)
B .M ¥— EFRD

HEANE

= HDERRIE, BAOEED D4 5 HIRMHRR & B
B EDOFRBEERICKAIESND, L L. §37%EH. Th
SNED L SICHER SN, HFSh. Bfed 500, TDIR
ADODFANZXLIEFHATH D, BARETIE. #EROD
REICRT DA h =X LEFME. 8. <R EDERK
LARNILEFFAWCHEBAT S 2B E LIAREFEDHTIVS,
Ftz. TOA DXL LIEAET 52 & T, #EEHO
HHEEELTRT D1-ODBE A DA LIZEHT 38%EL
HHTUS,

(1) PIRAHERRE L FHEAEEREERL. TOBEA D
=X LOER%EBIET : PRI SR S EERED
J) THARaA SR SN AEMITERITH D, BARET.
HRTHE—. MR, SRR L J ) 7HlaICMESE.
FNEHIERT S ET TATHAGEBRER 2fsE5
ZEICHEILTLWS (B1), CHIFEBRERNTERRORE
FIIFTZRITBMLTWA I EEBLMNZHE- TNV, 2D
DRAT LE ERRERBDBLFREY AR ERE
L. 41 VE bO&A 2 ERDEE S HERAE OHEFCRET
BANZXLEHEL TS,

; 1 i & A
THIZAERR L 72 AR
U 7= HAR A A

ok CLODFRRINSR 112
. Lomb Rkt
R )NHD

T, KEHEREZEHET L LI (@2) LTS
Y, 4 vE bOEA U ERDEEA b RAEMEROEEFE
DA N=ZXLEHEL TS,

2 ERIIZ B N TANTAERK L 7R U7 RS RS,

(2) MHEERZEBEETHC LT, AREHOREEONEE
BH8Y : FifzICHAOMNISNImERE A D ZXLH, #HE
EHOIEEDOHE T2 S MO BE ©CRIZIC IS ARTEENAE
ZHEDHTD, EFRMICIERNA O—0 TP U5 EDER

FRALEFGEINI-T—2 %1 &2, BELRIREDOEZENE
BADFDAVE FOBIUA VERT / LiREZERAL. #
HE S VR RISEE T SE I VA EFMT $ - & TR

"4 2Ry DRIZEFHTEL TL %,
e T, 3 : A S L
DA LT

(3) TVRPT v +DBELGEDHREERRASTHIEF
TAWEEAOREIEL T  BRLGEOEZEEEETS
LT TRAMBEADREEESERFHFE. DILOVLA
A A—=DUTEROENA A=V VT EERAVTHERREDE
BT LTS, Tz N Xifat. TR, SRR
DR EDECEEISAL, T—2BIZALTLS, &5
(2. ERTRUBIES 2 2 L—2 a3 VT TERBRD
R R AR EOBRERET LTV,

(4) 2322 aNIOMMEZETSHIRERF ST
BELUVRERBHMARESND L ADMHEIHA : LISFRL
TWARE-TEBRIE. RETHY. WADE K ARZEAL
. RTITE) GREBIRIE) SUARDORM (BR) THD.
—A. I OEETHLFEMERICHER L. HEREEE
AN BEOWEERENZ . BRSIUHYBROME - T 7
AEANTITO TS, 62, FEETIVIZKDITEIRE
[REOfEMZEMR L. E5R-ERmEmNSDT7 TA—FITkY
. EXRREOBEAEBEL TS,

TEOEMEDEESEE
MEREHE—X(CRMESE D=0, SAKRETIE, &<I2
RESEMSFEOENTHAZOHRE & 0EE (EEREE) #58
fRL. ARETEDHTULS,

KRB R

2004~2006 & Proc. Natl. Acad. Sci. USA
2006 Z£ Science (4 TUREE
2012 4 Science Signaling (A T RifiksE) *
2013 & Science Signaling (WA T RimgksE) *
2016 #£ Nature Communications (#A F-v—iifkss) *
2018 &£ Science Advances (44 T RfhiksE) *

* LR ENERES

BS54 -

11




EMAERILFHEE

EEL : 042-676-5473 E-mail: itohisa@toyaku. ac. jp

HEEERTES F ORISR

AEEMME THEME BAHE 26K RE-RFEESHEEHRRIG
BB FE AR GEHED) B %Ik A ER R
AHIR IR BEE BRI

SEASES

HAMRE T - AL B EHEEEERS FLEVE
9. HOPIZIIFRA GHEEEER D FHOFEL, ABDLEE
ISR >TULEYT. ARIHBAF LIRS FOH T, &K
IZ1EAT DD F & L TRBAKRMLELODO—D(FE
FERTL&S. MICHRRIEE A THEEERS FHVERE
LTWFET. EMmFlF0OMEETE EERIELELY, BE
DR T DEEER EH o 1-0F EARRDOHDFLEES
LTHEAERT 0 FLEENSGHEEEEES FNERTR
FEEPDT=HDY—ILE LTERLTWET. ZD& 5%
R T- AN FI&, EafFEOREICKNIFSLTE
F L1z A-EOMEETIE, FHf-EHEESES FORIE,
HIEEMAEIF SN D EIKROS FOFER ESENHZATL
MERCEDRRRESH S L, UTITRT T—RICOVTHZRE
ToTWET.

1) EEFEMIEFINOIRABRILEMDLERGEDR
A AROMEY LIF-ERRMEEZ BT A RAERILEY
 ANIRICEHERMICIEY EIF, RAYICEERRADEEEMR
EEITI.

2) FEAMEORSR  BEEEADEY DTEEEE L, &
5 ZRESIEROE LA FREE T 1 » LR T 5.

3) FRRF-RFEEWHRICDRF - {ERDAEL Y
ERICHHEMGILEMDERE AL T 5L 2 LGH L LRIG
DEAFEZETT.

4) HEEMRND F OB : £ARDHFEDHEERIZK
Y, BENRE, REHAEILT RN FORFKEITUVERE
BEDfRBAZE BiE9

LD 1 & 4I2DVTIFARERDOHAZEE & HRIAZF1T
S TULVA.

=ECYaE )

B CITERILERBOERNLGNERICDITHELD
12, BIZKCBATERT S8R L, HEARREND
BRIZEHTNS. HAEFEEMNMFONTIVESCTE, FHED
ARG, BEN, BEERENASDVTULNISHEEZE
Bnd EFaEL.

12

= o QAC
AcO & »“\WCOZMG
B NS
H

LRETHRRELI-HADF

T F—=ILRIGD =D E kS

0]
[
| 4
AcOACo)\/\ COMe

LPRETREL, SHIT2ERLIZBERRY

IREDRRAES
M2: 5%, M : 54

REIE T EDTFISE AT DFl

ROFR (X)), HIMEE (B), 774H (BEL) (24,
B), HAEE (54, B) , XiFtE &), £t X,
a—t— (24, Bx), Bf (24, B) , #HFEE (X,
U—INWHYA IR (24, Bx) , JT (B, €2 F3ILEE
F (B, aWEH (24, B) , KERE (B) . KBER
IX (R, BEAA4UA B), B4 LT7AUTS
HILR (B) , BERER (24, B) L.

ROERE L -[RERX DB
1) Abe, H.; Hori, Y., Hagiwara M., Kobayashi, T.
Stereoselective

Ito, H.

synthesis of a highly oxygenated

decahydrocyclopenta[g]chromene  derivative: the common
tricyclic framework of leucosceptrine and leucosesterterpenone,
Chem. Commun. 2015, 51, 6108-6110.
2) Abe, H, ltaya, S.; Sasaki, K.; Kobayashi, T.; Ito, H. Total synthesis
of the proposed structure of a polyketide from Phialomyces
macrosporus, Chem. Commun. 2015, 51, 3586-3589.
Kobayashi, T.; Kon Y.; Abe, H.; Ito, H. Concise Total Synthesis of
Aldol
Condensation: Determination of Absolute Configuration, Org. Lett.

2014, 16, 6397-6399.

3)

Albaflavenone utilizing Sequential  Intramolecular
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HARDF - EHTER - VI I EF—Dal—3 Y

F—T—F KD F. 2NV . BE. NITVT. T, YIRIZA—, ¥ Zal—3y

iR BAET (EFELD)
AET . FARK (EFELD)

B =g (BFELD) (BREEWRtEV5-)

2017 FEOLAREDHERIL. HE 3R, FLHRE A,
ELRBAB, 4FE6RTHDH, HELFLRIEBOKRE
FREZMADEARICTY, BEREORFREIZEST
HEEICEFENRETH D,

1, ARARE
AVE21—%-23aL—Ya3VvERANT, ROWEE

T-oTW%,

(1) BURYBORTFREOYIalL—vay

a) NAREIEF Ras BEZFMNI—KLTLS Ras 2>

NIBEDFHAEEZRANTHELTNS, ¥3alL—
2 AVIZBITBKAFOEEE AT, KD FDOEREIEH

RTW3,

b) %Ny BEOMHHMILOCEBEDHEEERICEL-EHE
ET2TWD, I, U VEDONAIZED LS HER

NHAHEEICHEENELINEHAEL TS,

c) FEBIZEERELEAVAIEBEDL I aL—2avEST
S2TWS, MEENDEEEL I VNV BEDELEDEFRE

MBZEMTES,

2 YVIEIE—DIIalL—ay

VI LA —HMEORTH, TILIE AIE®E, 3%
9 rLUX, ROFHOMELZEIZEHONTEY ., £
BIADEBELGMATH D, RRAFZILEHDOERIIL—T
EHRET, FILOMEDI I 2 L—30%F1ToTWVAS,
HICEMEAZRSILICEL T, BESTAF I R0OME
WEITVD, EREOTFIVERIZELTERARL TS, F
=FILOBEDS S 2 L— 30 F1To TS,

Q) 204 FERBLIEENMIOER S 2L—Y 3y
BALK) VIEE—EETHIENE (RTUIL) F. &
BN FHME L TEREREOHIFICEE KRB Z R L
TW5, B/MRIZEEWRREE. £ L TCEABEOEENED
FIICK > TEDMKREZHICEZ DD, D LITEREK
IZHEIT5HRCA AR S OREEEFZICEAH > TS &
EZLNTWS, EHICIE/NBIZRE S-204 FHOF
OEFCHEERL. BINEOERICKESLEEEE5Z25
LEZDND, COES5H004 FERET DENEDE
BICBET 2458 %E. EOITEEETIVICEDE, VT
AIWVODEERVTERTZIToTLS,

@) MEYOEE I 2L—3 Y
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a) /N\JT) 70— HBIT S5 MRNEEDIRROARE
N T ) THREXEM ETESHFLALGTIO=Z—0D/\4
—IZDWT, EALRNILO BT TESETILEBZEL
HEH I L—YavIitkbdan—HaBEREOHEE
ToTW3,
b) \O T TEEDELIEEESETIVIZET 2HE
BREFLCSEFRELEONITIYTZHIEEZANT
1758 Twitching BE) S MEIEN TN, COEHIZIE
E-oTHIET 538, [FICIERT 5588, BEiHThE
. BALBEHXAERMICHMOSNA TS, TN\ T
7 IZAEDEEMEEDFEEZRML T, EMNMEEZE-
TEHLTWSELSIZHZ D GEIEH) ., Ch o DOEMME
BEE, R Y RABARETILEELLHEETILERAL:
HEMS I 1 L—TavIZkoTERMICETLTLS,

2, HEDHE LB

MREEHDERBIC.EBEDE I F—%E L THRRE
N, RBENEZEOHD, AERENFLESL. ER
HRETRRETO. FLREBEAOMLIZZAZANT
W5, AREENE TCTERNEETORRETOHITIER
DATYTELT, EEREBETERLEEBTHEEDINESE
Y %,

LHRECTIEOAVEL2— 2P A EDEELREETHY
. INIX®OCEZNEBMNTES, BLRRBICHERTHE.
VE2al—23rvnIas5 L% CEETHRIZEDREN
EBERT B [T NRRR— b, EXRERLAE LG EDOFERR
BROWMEBEEML TS, C+ O Perl HEDEENT
BHLOEETH D,

LR EDELTRREOFLEL. £HfFELaVEF1—4
D2 ODHNHTHIBAZIFT ZEMNTE, BMBESIZSL
THRAZREBEL TS, INETOBLEERBTEDELR
(X.NECVYZ b, BIIEBAY 21— a3 X NITTF—4
T /R0 — SCK#KXEHt. DTS, EWEM. holalE
. BrEELETH S,

ELFEREFEOLRE. HAFEONHTARLY TD
MEFRDRR FVMRE (RE). EL @RS LLETH
%o

ZMRETIL. SHEROAEKBED REF F(AEIHIT
T %, 2016 EEFRERBEXEMR¥ v /AR FBHARE
BLUERAZEZFHMEZHRR)IIARELZRFEIET
W&, REZLDT=,
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LEENFEYZETERODERALBRIZT TO—FT 5

F—J—F: 53 hiunA4Aao—

A A=V RAWIEE 2l LEFYIRX BEXMLR

& & HFHL EE (EFED

B F KR (RFEED)
Bhd BRI BEK (B EF)

RAMEE - BRERILE - RIMEE - £LF- R FEYF &
BEZOFZFERA AHRERD A WX LEPFPREREOLA
ILTHLAZ L, R ORB T - AEICEWNEEYS,
EMREERROY—ILE L TERGILEMEIFER R T 5.
FHRT—RIEIRDELYTHS.

O Zib-FhotlEHEL, MBLEEETILEYMDER
HHEDIE

SHERCEMEARDDOL By ) XORIFRIE (54 TA A—
SU) ELRYORITFIVIZET B

AHIR S EYEAR D OSEMBBEDRRIE (54 TA A=
) ERER FLURIZEET BHAE
EMPAR—H—ELTHONDTILEAFFY SSESUR
75—+t GST) 744 TOHEMHEALEE (Tn—
D) OFAF L, GST OFFRHEEEICREd S alRILET = AL
=

ZALBHERE (2 N\ EEMERRE, HRR) ©EILE
{9 HHEMEBRER AL EMDIFR
BUNYENMEPLEXF UL RTLIZES T EFD
EVIPREE & A D Z X LDHZE

Zit - FaofliEHsEs, BLEEETTEAYDOER
HBORIZR

©)

©)

@)

L 2

C elegans &, ZILMAENRZRELEATWNSETILEMTHS.

C elegans MEGMOEILIZE T HBREMHZDRE, $FIZRE M
RBEREHZOREFR LTULAS.

& HEMRCEMBEEDDOL Ry ) ADTREE L EvyH R
SO FIVIZEET AR
AHROEEHEEROL Ky ROREERIRET DT
A—J#%#AWNT, X FLRYEL, EYIREICK DEENEHENT
L, o s L Ry I REEIEDBREFBRALMNZL, R FLR
BRI E EHET HILEYIDREEN BT 5.

& AHRaOEMEEDOEERROTRIEL (5471 A—
TuY) EBER FLRICET 3R
AHRRCAE - EART TRATMICRA T 5B ERR Z AR
AR DAELEBHKT . COZEITLY, BMER FLAD
DFHEEEHOHNICL, T BIEX FLADBERES SEEE
A HILEMDRFEA~LEBHFHT 5.

& GSTOYTo4 THENENATO—TOMKLE, FRGH
BEICRET BRIBLARITZ ALV-IR (RR)

GST [FEMRBIZIESIBRI /MBI 72— LTH

BNTUWNSED, BAEYTEA THHY, TORENIZEYHHE

[CBESLHNEEZOND. GSTOYITRA TnldHENAT
—H—&E LTHLBN TGS, hA & DREREREEEM (EAER
THb. 6T DY T2 A TITHEWGER TO—TEERE
FFEL ENoZRANSZ EITKY GST OFf-7THEEZBA oA
295 Ffz, BAMREOREIZISAEYT 5.

& ZieREEERSE (2 0/\V HEEMERS, HR%E) ZHl
19 EYMHERR LAV PR OFER

ESMRICL D LIR—2—T v/ REKBETILEYE
AL, VR TR ERER A DO Bl - FEE1TS.
BIRIE, 7R M= RFEICBEST 5 & SN HRFOEMEZH]
9 HILEMDIERL, EEHIEPO 3D aNIHREDE
TIVEMZERWT, TOEFIBERAET 5. F1=, C elegans
FRWEERLRIILDOT v 12k Y, BLIEIG EDER%E
3 DILEMDIFE L EFREDRITE1TS.

® FUNYERECILEXTF UURTLICEAET 5EFDAE
WIFRIRERE L A D Z X LDHIZE
BN ENRBERCLIEXFUORNEET 4EMEARLE
AHZXLIZDWT, BETIVEY C elegans ZFRWVTEASAZ
5. flZIE BEREIZISTHIEXFFUHAHNEIEXTF
ERA N BEETNLITH LEERE L DA YRTFH—
TO/EENGEE LTS,

(BERIMICZHL, http://www. toyaku. ac. jp/"bsci/ ESER)

X GST HAEB DR L BGMRIC & T HEERFIEDRAIRIE

GS

NOg

GSH GSTs

D NH
No2 "_"“'

X COOH DNAF1 X = Me; DNAT-Me
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2N EOLI =D b EaEENRIRICE

2

F—T—F  BEEYFE. XEREREEL. MR, 2 FETY VY

g NE I

BTG LT DR T ORHEE, A OER
HEREZ AT DU HVE TN, ZOREREI L 5D TS L1
FEOPNTOET, 7/ ACEENDHERO AL, EsT-
MNIA—RF DX _EONAMEEE L CHB LS T, A /ﬁ
BT HZ TR0 ET, ARG S T ONHAEEL BREE
BRA B e T DM B I E A P L M R 528, ﬂ‘i’xb
77 ) W R ET DT O 7 0y =7 M2 XD | ITHEELD
éE{ZIKﬁ 3 T OSLIIREED ot 2 LIRSV COVET, SASE=ET

. NS TS DRT fFj%'ﬁ'eE!’Jfoti{N%L&%@*HE{’ﬁ
ﬁﬁ Bas, A EEN S [EA O HEZDOLCVED LB X 53
T OREEFER DS EMTEEE BTS2 8% BFRL T
7,

BTE. 2 U\ EDOIIMEEIL. X iEREERITH S
[ NMR (RZRESHIR) HHEICIYRESATOETA, 2
NoDFHEDIEEREIL, MR FERHTHRTFHRICRE
ST LT-1ERE. EHMEFEIERARY ML LIRS
L. Th#E 3 RTnEEZc st A s AV TERT 3
. EWSEDTT, —A. 2N BEOEHESCITNEA R
TERAEND., 2N\ VERFOILMEEL. ZDT I /B
25 & YIBIE PG EEICK > TIRIFHRE SN S Z EHEA
SMIENTULETHA, BAMIZT =/ BREHIH SILIAMEE
EREICFATHETICEE>TLWERA, Fhl=blE, 2V
N EDIAEEDARENGEE DL, BELY £ VER
THESNFLLEZ. TOBEREIEDLSLGHLDTHLH
HEERRTOIISH SR L TLVET,

ERMICIE X $RAKEEL SAXS) EWLWSHERZEAVETY
M. COFRIFRENBRTHDZ LZBRE. X REREE
fiZHT & H DAERBISIHMLTWET, BRENRETD
=8, BOoNDIERIETMN. FRENICTESEShiz2DE
Y, DFORAROKRES LWV =0F2ERD T O—/ L
BEFRNBONDIOIFHETT . BL. EFE ab /nitioE

T T EMENDFENBRFE SN, SAXS T—E2DHM 5,
HRIELANLTHFORRENGY OBETHEETEDL L
TRIFE—% 2/ BIZxd 5 WRBE (
MEELERT D E.

ST YELE,
) ESMNSETIL (B) TIA.

SAXS ETIMDFOHNGERKELKETL TSI EN
HMYUFET, 1 RITD SAXS [HEERA D 3 RITDILIAEEHMARR
BIETZ200. EWSDIIRELHTTN, 2O EFE
YHEST. 2\ EDOIIMEEETEENITIRET 501
CBEAELYBIEEDIDHEMERTHATHDHZ EERLT
WET, Fhf=BIE, SAXS [C&BDFLARIh=%5 n—/\L
RSN, ZRIEE, = REEL L - R (& BAER
BEDHERE, BUSERLTHTEHEITEY, 20 E
DIIREEERET DICIE EDBDOERN EDEEELHEL
;> BBITLTULET, ZLTHEIFRSVLTIE. TRIDEL 571 A
—DEHBNTEY. ZOBRIIEBMEROIFR. BANHE
ERRNTEDREL # A TLVET,

_NMR
;/ = kmﬁ SAXS
=K \ O\
[ HEREIZ AﬁP"J"‘A‘Tnﬁ |
ALy -
\‘\,\ - -.;’.- -

,,
7

WHFIEETIL, ERLD & RGO NAREERESIC BT 5
HRICHSE a2 D2 ORI HHEICE TS
ZEBATOTVET, FRHI, EBRRFO O AEMBLF L DR
AL FORKUC RS 22 /| A fniEaE ’Fa'?]b%
BERI NI EEZORGELTONET, BAERIC
synuclein, HIV 7’'=7 7 —t F1-ATPase, 7~/ 1— 2 P450 ’?34\
BORBEROEREL THEASITWS GPCR(G o7 E A%
TS ZUR) T RIREL TOET, ZNODZ L/ E DR DL AR
BiGez | oy T ORISR BIAGNT T 5725 SAXS,
NMR, 73 &7V 7 Lol FIEEBMEL T, 2O HT-
STWET,

23530k

1. AR, H) ], /NS IR, SAXS TEIZEDH /R8T
RMEEDFHRRLFAOMNT, AEWER 51 (2) 88-91 (2011)

2. /INEER, X BAIRIGELIEIC L D5 0 /G D SRR IEREAT
. EAb7¥: 78 (9) 871-874 (2006)

3. WFgEEEAR— L — (http:/Awwils.toyaku.ac.jp/~bioinfo) T
PRI LT=A VT L T R ABIL TOVET,
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2 N BEERRIEEN Z & A A MIRRFITHOARER & 5|2

F—J—F: BFERZEM AA BIE BEEFIRV)V—=29 SIHhnNA4ADOP—
H B FE OBE @tEP) B AR RR (B (ES)
A OFZERTHD DNA OFERITZ 7B~ STRT2 D HE fk & T AL D BT BRK B 7 Ze R TRET 5

SREND, T7hbb, 27 BOMEEIZS /) I DNA
$V — RFENTWAT I VBESICE Y IREEN
o —H T, XU BITRIERR I & Te Bl a2 T

é LWL > TEOHENFIH SN TND Z kﬂﬂ
LTV, FIRRIZEMIX. ¥ X7 BEDORE,
e, 1EME, 2 oV B AEER e E 2B S, &
VR EEN LTINS VI EE & A L
TWo, Eo, TNUHEMORE TN AR EDRERBOD
FIEFRRNC 72D Z ERMBNTEY . X7 EOH
ﬁ%%%%ﬁ%#é%fié%@ﬁ% >R TH
RSN T NS, &2 o7 ERERRIE I I3k~
&@ﬁ#fﬁ?é#\éﬁ%ifi)//%gifk
ZAHT v FILEDEMIZIER LIFSEE21T > TV 5,

1. ZURIBETRFME/T o MUIZ T 25
ITFEDOE&ESITEEEORER EICL Y B Fofii
PNIZIZ 1, 000 FEFELL ED T F b S bd # X0 8
DIFEDRB SN TNDLN, T EF /ALOHEENH &
T IR o T2 D i”<*%?%é ﬁﬁi 23 AR
IGPEEMTH D pb3 72 L, FEIZ WZBGTB & o
TBEDT B F AT O TS %ﬁw 7 & F kT
KDZENOH R TEOBRBER LS AL DOREfRIC
ODOWTHLMNMZLTEZ, AT, U XV7BEDU Y
VI ETIEI U A A b, SV AU IR ED
FEHIEEEMEZZ T D ENDNoTEREN, b
DOEHEIBEEMINMBANTED L ) &E 2 #H - C
WAHDMNMIIEE A ED o TR, YU RHEIBE
Bz D% Ny Bl RRE L, BRHIEE
BEiOAEBPBER EDALREORERB L OB EIZON
THRHT LT D,

2. NADHETFH Y U T B F AR —F =1
[helz's b BPAY 5

Tz 1X, NADIRAFIN Y U7 B T ALEEE TH B
—F a2 AT 7 IV =D AL N—T& BHSIRT2H, 23
DR, BHICEERT 7 F U2 NV ETh D
a—H I F U ORTEFALEER L LT EET S 2 &
ZB O DN U SIRT2DN Gy TR 70 b T & AR L
72e & Z T, SIRT2O WL T & F/ALEERTEE 2 LET D
{bEMAETRRE L, SRR ER ORISR LT,
%Ehk@%ﬁ&ﬂm%ﬁwwﬂﬁﬁﬁm%m#
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ZEERHL. ALAWITEOBUKBZEMICHK AT S 2
LEREX DT, HalT, SIRI2EZ B —F = A
YN Y A RAMEY P EORIREEMIT T D
T UMUEBBERIESEE BT H Z LN o TEI2R, b
BYDFEET HEKAI7RZE/MIE, T U A MALHER
W AN EOEHT VB EET 72D
FhzEMThD L EH LML, —J T, SIRT2
REDY—F a A L OREST v LB O A E

TFLAEL - TWRY, HFEYE. EFED
FHECMA T, bW ERWTEMBRSET ST
LI HNNRA Fa P —DFEE T SIRT2O U &
VLT T ALEESE OAIIEN T OXREIOfEIR A BT,

3. UPUVHIRRBEMEIEN & LIALEWERENRE

DADFREZ, BIETOERET TR, =8V
T Ay I RBIEFORBORF LG5 2 &3l
LR TEF, T XT 4 v 7 REEFHE
RHEIET A5 FERIT. b X DU DU Tl
5T eTF b, ATF LR EOLHERITTH D, D
N5 DALAE R TEfiEE £ 12 X > TRl pIC i &
TED, ZORTUANRSTND ERBICENRD &
EZoNTW5, £, B ERET DY — & —
B URTBIZE T, EMOERPTEREIND Z &N
HMHNTEY, INLEMBEZESH DL VIE, V—F—X
VR BITRIE S TIER E L THEETH D, Trx il
SIRT2 2SR AL D ATFIZEE TH D Z &%%%
T L. SIRT2 DAy FEEMIIZR D Z 2R LT,
SIRT2 72 E DN A EEBICED D 2 L 0VR ST &L
BEEH DL, V= —Z B RER L LTS
WMRBIIEZ ATV, FROFE L 72 Db B O RS % Bs
LTW5b,

RFRYRFRERRI - B

1) Kudo et al. Philos. Trans. B,

2) Yoshida et al. Proc. Jpn. Acad. Ser. BPhys. Biol.
Sci. 93, 297-321, 2017

3) Takemoto et al. J. Med Chem. 59, 3650-3660, 2016

4) Tto et al. Signal. 8, ral20, 2015

5) Hirohama et al. ACS Chem. Biol. 8, 2635-2642,
2014

6) Fukuda et al. Chem. Biol. 16, 133-140, 2009

7) Tto et al. EMBO J. 21, 6236-6245, 2002

8) Ito et al. EMBO J. 20, 331-340, 2001

in press

Sci.
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Eif - EREHEHE=EIS
*—U—F . GREEZ B_SHELE (SLA). I—/\REEY HREEY S
8% BT 7 HEHR PR BF Ph.D)
HERNE

AEIFthDEM L (B, EHLGEEARR T >THEY. £
hiE, BRKVBRZELE RO TE-EBESRNDORKEL.
BEICKELA-HRICIEIT5a3I 25— a v DRELE
REELIzEDTHD, SEBEARRMICHE T H5EFIE. S5
ZOLDERRITHRT 55 L H AN NENEELZ LD L
S(ZAE L TWABHIDEHMD LNV TCORE L IEERAIZIT
PNTETLS, LML, SEOER. KNTORE, xR
FY—PF7AaE29 MR EDFEENIZIa=r—aY
DEZREOEHY I3 E FHETRHEASATLVELERES
LY EYbIT, BRICEEEEB L TVWSRETHLVEEEZS
B9 HE 2 SEEBICELTOAEIL. BF 30 FIFEDRLD
LI DEATETLS EIFWVA, FHARDREIFALVIENY
THD, YARZEICHTIE, EIHEEE LTOEEDER
ZHRORRE L FHEMBEFEONTFCHEASNHLEE
LTDHEEE(English as a /ingua franca #5HHLTULNS,
EEOHEDIGZICENWTEBNED & S IFERA S, EfElE
MR T HFEEPHEELS DL TEBL TSN E . EET
M ERERAVTHEL TS,

BMPEEOIAI A/ —YaVICBLWTEELNEZLEDD
LDIE. AR/ RREINDLSICESEETHY . ARE
[2E - TlE, HRTHRR SN DRAIHOMAREIZDLNTHA B
LLMRBRRERXE L THRRTHCENEETHSHLIE
EOFTHLHVBRTHRZT>TLSERARAREICE S
TH. F2EBTHLIEEDERENEZSN., WX RIS
HELTENWADBENTHAHEEAONS, LMNL—AT,
HRELET KFEOITERRENFILT LEE LI,
BARZOMEE LT LT EEBE R0 DT
LNEVDELEETH D, EMHFELTETKFEE, KERE
DEEEB/ZLYABIZIT I =OICIF ——XIZE > 1= %58
BOTOYSLILETHD,

HEDEMAFICL >~THEASINIBRIZHELH D

(Nation, 2001) &WLNSDIFEL MbN-BETHHH. HF
Z L RELTCEEFRENRHF THIEMFRICE UV THEE
IZFEAINZEEOCEERRBALTORKE S EHERIL &
EHRATHhN TUVEL, HFREICEVL T, BEREMIC
HEPELANILOD—\RERR L SAHEEEEHMEtFAT
HH L TEz, BT, ThLDEMEE. FEEOREEE.
—MRNCH K KFERSNDEED ) X FEER L. EEDOTF
A LPOEZEDOHEEATTEITOT 745 —%ERK

(Hagiwara and Naito, 2009) L. FEEHBIZWALTLNS,

HEOMRBGICHEVTIL ELEEICKHIFEHRLIEE
[CEELGIDE NS FERERTRULEERAINSEET
HETHY. IRBICLE>TIL HETITHOOBETOOIZIAZ
r—2a EBLTHRAGEREIET 52 L F-ED
AFXITHBHEE>TEL, EHREHFTICETS
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FELEEICEYT AMEIL. TEFEAEHIDEL, FRRIZ, X

FORRAORARZEICE VT AR GEEOMRENEEL

TWAIENB LW ETREVD  ARENTEDL 5750

22— a UAERBTON TV AMNI S ETHERRE

ENBEMNDEM o=, SEROMFREL. F£2EESHE

ROPHAA T, FRICEITHMRRER, I +H—. FIREAT

LYY ShEEE. ESHEIFREINTELETH D,

NEDEMEERT 5101, AARETIL, 23—/ \R#E
. EROER. A ERAWV-RETEAA Y M EDFEAIC
V. EMREZRICH T L EEOFERZZANITHEL TS,

LUTORKRGHART—ITH D,

(1) 3=/ REBEL-LT, AGRFTHERINHEE®
EREHENICHN L. REREBIFIAYT AR S
(2) FEEDZEEYA XZHEL. B/RIOLREDHT S
CEITRY, HEEHAEISSAT %,
(B)HARENTOEEFFIFEEICLDHII2a=7—V3
V%, R, BRMEEFNICOINEMA %,
(4) S&EF

SEGRR

FERESE, P/ I /NDR EVILTR. 2009 THAD
&8l , =t
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=1L FETR - 2 U TRl TER IR EHRAHEC

F—TU—F : BREARZH. WBREF. RIRFETA. £ESFRHERER. 7/ 70, 8. AN

¥ =t (g (I%)

EET - REEE (B (RF)

EHR . MEED (FE (BF)

B & BARE (BL EaiF)

ERRESEIFLGHDFTHEEINATEY . TOUNTES 5456
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AL T, BHEBEADBITEITI DL ERENT 5, EJEHRE
IZ%3F % RNA S5 EFIZDULVT /n s/tu hybrid- dization,
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STWD Z EHVRHETT, LUT, BTN AT Fe A 1A
MLET,

1. PAREIERMDBASE

TCEREY R & 1, AR & iR L O AR 2/ At
SMZHEHT DRI 2RI L C B O =L F— 2 ER T
IR DYE T, VAT A FT NI A A AT R
NX—T R L UGEFER SIVTWET, BEEm A 4~
ADT RNV —FINHT =72 rTREME 24T 5 b o & LT
FESIUCOET D, EAURICIITENR O _ R 7 & ORdfEE
DFRPBINEET T, Foxld, @) 77 2 —OfERSe, F/
T ) aP—Z R LT-EBROBIFE 2 & O THAFFE 21TV,
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AW OEAZEE U R EIME ORI OBF 217> T
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B Eulk soil
M Anode-associated soil

H AM-ancde biofilm
O GM-anode biofilm

Cellular organisms
(8.47%, 8.44%, 3.56% )2 40%)

Bacteria
(86.71%, B3.20%, B2.59%, 84.74%)

e Archaea

(1.67%, 5.39%, 8.80%, B.14%)

Eukaryota
(0.44%, 0.42%, 0.80%, 0.67%)

® viruses
(0%, 0%, 0.03%, 0.04%)

Q Unclassified sequences
(0.18%, 0.15%, 0.08%, 0.08%)

Root G
(0.11%.J0.14%, 0.11%, 0.14%)

® Other sequences
(0%, 0%, 0.02%, 0%)

Mot assigned
(2.41%, 2.27%, 4.02%, 3.78%)
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=

2. 204 XFRXFOEDIEBZOFRZOIIZ 1 TH
EDFEMT

TTIUEIO L 1A XF AT, & F S EREEREC
WERBR S LM L a4 7 (R RRGNES
o BUE, TEDONAROEEEOMIOEEI I ER L, =23 % A JHT
RHNDZEDFEDEND ED K 9 AR 72 BRI
KDDN, ZOENOEREFR BRI EH LT 5
72912,
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3. FALFER | OTEREDHEIEDRZA

WA REARERDIALFR IE, A N VA N CIEHIESRD
AT HHTHD Z DML TWETN, ST S H#E
BN T2 HWNT, ZOIEMEDHEFF S CWES, 20 k97
TEREMEDS B 72 & S D HEOBRETZA K T3 2 I B I
HLTWET, FEED 1 > Th 2D IEPREEIME 9%
5 COBREE FODOA DAL HNT, 2 ER | Ot OE
FRAEOMFRIC L 218V ARV ET,

TR D [FAH5VTHIZHEHRT COREE LR ESETLVHHE

4 EOIEHROFEELELT-5F L HDFEA
HRCHRRL RS2 X L/ SAPNITILAS D TEEERHRI IR HAKIC
L OITET, 2O, WETITERIL ) TH< . £F:0 D
FHFETHDLNE W) FEIZ bR B, MR B AN fE
IEZFOFHETEG L TS EEZ LN TWET, Fyr o
PNANNTIE, DX 2ok, AERGER N o X~ 7
VTAARRSNET, F~ ) DT A A OBETFRITER L,
BUEORICHIEL 7, LFEOMITERERIRED R E < FHi
EEHBE T, 2~ ) W T A A DEONAHZNED X
INIZEHbT 20 AZFFEDIRR - Tt LV ) A N L RBRBETCIE Y
D &9 RMHEEREE S > TVBONIHER L, 2D T
WET,

A5
w7z é VY,
http:/Amww1s.toyaku.ac.jp/~ecology/
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HREANIZE T DIRME & AL H R 5 HEftiE

F—T—F /MEERE /MEE

SraVRYT JULVEK LOFRTFE TURYA =R

& R SEAAE (EFED
AR - R BT (EaREED)

HRAE

ERZHREARNICIIRRAGANARIHAFEL, BN Za=s—
L a ERYGHA L, MRENETE, BhE. MEERATLNVS, O
14— 3 VITIF 2 DOFEELHY . —DIF/MNaE N Li-EE ¢
BOE%) . £ 5 —DIFEEMEN LI-EETH D, /MNEEEICH T
(&, HE/MEE LD RY—LTERIN=2BRE /0 Bl
FEMEICERYRAENTEMDOF ARSI LEEESND, —A. B
BN LmEEIC BV TE, EICBEYAIILY D LIEESNS,

INSEERE D FAR R T v T3
INBER—7y MEOREETH Y.
ZAUUZIE SNARE EFFIEN BfES ~
N EH 5T B, Syntaxin (STX)
[% SNARE D—3ETHHHY. HEAE
ETIIHEELEMIHRED/ MR ZFF
TETHSIXIBERERL (1), STX18
B/EKR BR) HVIMSFRERELL
VAISEINE iR N DOE 2 2a
BT EEHLMNILTER 2-5),

7R, /MEERISFEET 53 5—D20D SIX FFE (STX1T) [ZDLy
TEMEEHTEY., STXIT AVMEAL = ba 2 R 7OREfAGEE
IZFEL. Drpl 2K POV FUTORHREBEL TSI LE
BAGICLTz (6, 7)., FEBKREICHELT SIXIT [&. TDHEEZ /N
DEN—bF—%2 POV FUTOREEF Orpl) oA —FRT
7 3YV—LEEEF AT614) [ZZEZ 5 (BREDOR a FEIREE,
b BERREE : (54 DU A TORFERIL Ea—] Y1 b YEH

(http://first. lifesciencedb. jp/archives/9828tmore-9828)), %
DFER. FERYBEFFICIES baY FU TSI S, 2 O
VR TIFERLTA— b7 7 O—IZ&K DREMNOHIEND Z EHNT
&5, STXIT [J/DRaEnE & A LA+ 5 IEEM O % 5] 5 SHEE
SNARE TH 5.

S i, EEGMAESIERIIRERTHLHIL A RTEN
(- T ST T A EERVH L, LA RTAIT
HRARNICRAT HET TV A—LIEIND 2 VXV EEBERNIC
M L. BEEEHEWMETH DA — b7 O—FiMHIL. F1-Ha%t
#[AE L CHileZ B 5 OGBS B FIGIRIEA SR & 8 5, STX17
MNULOHRSDIT Y A—THfRSND L, A— o7 DL
B3t (PR b—2R) MMflEND, COFERIZE-T. LR
SHEOFH O EFEROLEAD AL M E T2 B),

INBARIE S b RY TSN BARRGEAINA RS LA L TL
% (9)o /MEEEICETIE, /MalEs oD/ MalEs 2T
BALEINDD, HEL TOADIE R EITRAEID F5 AT
IWOBTHD, +IURBIOTIL AN S ITHREEA R > T/ME

Retrograde
carrier

Sec22b
NAG

ER

Syn 18 p31 BNIP1

BN HLE SME (TFED)
B % EX A EaRFED)
(a) (b)
IPTLRYTE IMALRYTE
D kD
BMTOSH EMTSHA oo
ST o Dol
Erxip A ——
r é\‘purp]‘k/
o
Drp —
-, Ef S LY st |
shavkyy B 2 /e.‘i‘f*D L
3
: T e
ABats §TX1D 9{"‘\ R 35
6
Bk ~ ~

g o =
(-Horav-2)

HERE S DAY (10, 11), COERE/MEDOFRKIZHE LT/ MEE- S
DRIONCOEMHAEERREIER- LTS (12),

HEOMR L%

LIRESREICRAROART - E5X. SHMALEEE
ToTWV%, IEAREHY C & LREDREAR DM ZHIEL
TW%, SHRETHE - ERERTBLIEIMELREDS L
BENKFHE (ERE. REFILIEKR, SHFRAE. 1aARwER
K. BREX) £B8-oTWVS, BEOMBEL LTI, BE (Bl
B IBEERAEE, KERE, /—34 ) U— Yo BEs).
CRO (WA VBANK-TOTA Y, A —E—IR%), B& (SB
BaE). s (BANnEiERE THD.

RHShLHBE
HEIEAL. MELELDELLHETLHLT 2,

FHFEZHP http.//pathos.stoyaku.acip/page id=121
ik
1) Hatsuzawa et al. (2000) J. Biol. Chem. 275, 13713
2) Hirose et al. (2004) EMBO J. 23, 1267
3) Nakajima et al. (2004) EMBO J. 23, 3216
4) Aoki et al. (2009) Mol Biol. Cell 20, 2639
5) Arasaki et al. (2013) Mol Biol. Cell 24, 2907
6) Arasaki et al. (2013) Dev. Cell 32, 304
7) EEAL (2015) EEREYF 33, 2553
8) Arasaki et al. (2017) Nat. Commun. in press
9) ZLE(2015) EEREF 33, 2546
10) Wakana et al. 2012) EMBO J. 31, 3976
11) Wakana et al. (2013) J. Cell Biol 202, 241
12) Wakana et al. (2015) Mol. Biol Cell 26, 4686
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RERPTFOHFE LGN | EFEARORATRE VU FIVRE

F—U—k : EEERHA  BRIEX b LRINE

2 har kU7 [EE DNA DIEEHE

& g0 X @3L EH)
HEHER . ATEF (B (BEF)

# BN EEEE (B (BF)
B #: REE (8L EaHF)

FHRERRRLE D 2 T F IUGERHE

FHEMRORERFTHIEY T4 VDV T FIUREICEBES
B5F& LT CRWP DHEEASER Sz, FAT=BIL CRWP ITHEET 5%
HIUFIHFELTRAMZEHEREL (J. Biol. Chem. 2000), CRAMAY
BEMAEOMRICVEAETH D LU T+ ) VB EEITH
He B L ZEHmELF- Mol. Biol. Cell 2005), Ff-. CRAMHES
TE5FOL % F—+t Fes/Fps #REIEL. Fes/Fps v I+ 2%
NT BT FIVUREICBEST 5 LB LU HMMNEBIREZAET L TL
HEERHLF- (EMBO J. 2002, J. Biol. Chem. 2003) , &i5I2,
CRAM [Z#E6 T 2FHRGIP 55 =R CRAG ZRAEL (J. Cell Biol.
2006) . CRAG A\tHSHIIENEFICEERRENZ L TS EERLT:

(J. Biol. Chem. 2011) , %< 75 HREIMRIEON FIRHRIE
BEORTLERFRALZL,

TR ARICRE Y SR%E

R TILAE 2 URIFREEEFORREEANICH SR JTILE 2
VEI—FRT 5 CAG ) E— kS, BEICEUVTHEENICHRT S L
IC&YRET BEBHTH D, Fhf=blL CRAG AR HFILE = U2
BEOEONREHET 5 L EMALNILTRLE: (. Cell Biol.
2006) , ZD&., R FILE = AREEETILY ) R ZFLVT/IMEIZ CRAG
BIEFEBEAT LI LIZEY., IMEKRERIBINICSRET 52 L%
e L7- (EMBOR. 2008) , ChHMHAZEIZL Y CRAG AR JILAE =
IROEIEFREICIGATE S aaeEER LTz, Sk, CRAGEIZTFZ
RAWTRYFTILE = RDHE 5T . iR LEG SR i
FHEEREADEEFAEI AT TORFEEE D ULy,

S haYV R 7AEYEICEET SR

EBIES baY FY7HEZ 4AEEET HFROERIEXRF
Y H—EMTOL ZHRE L. MTOL A2 a2 FYTORERFTH
% DRP1 ZREITTFHI&ICkY. 2 oy R TORE EHNEEH
fHe B L ZRE L= (EMBO J. 2006), ZD#&. MITOL A o K
) 7IZHENT, HERERIZRE LE SR MEEHEDREEEFE
MTHIEMZ VNV EEDELHETHIEZRH L. MITOL A
S RaVRYTOREEEMEICESE LTSI EFHRE LT (ol
Biol. Cell 2009, Mitochondrion 2010), &FE7-. MITOL ASMAP1B-LC1
ENLTHUNEDREMEFIE L. —BEERICK HBIER FLRIG
ZICBA5LTWSZEERLI: (PNAS 2012), & 502, MITOL A%
mitofusin2 Zr L C/MNIEIRE S oy R 7 OEEBHIEEFIEIL T
WBZE%ETRLT- Mol Cell 2013), S1&. MITOL OORERRITZE L
T. SPaAVRYTEAFTIHRODFAD=ALEZ OV RYT
HEREDFRAEIC & BB L DEEMZBAS A LTzLY,

RIEICEODTHOINBIEYS/ LOEICKEREAD
—ALDfERR
IEN—BEDRIGE L TRHD LG IBEET 52 &ITk-
T, BEIELHETEHZLDEEZVES T EMHALIIZES
T3, ElE. SEME. HEVITAREDORLLGERIZ K SEEF
EEOERE o127/ Sy I REEDS, BInTERZF %L DNA
AFIUEDOER b UAEEHG EDEIEFRIFENEILTHAHITEY /
Sy ORBEEOERICK >TRET B EEALNTLSD, 2L
LT REIZ & » CEIEFEEDENMS, fiEiiiantEaiEE{e 3=
INRIEOREAEZ 5 EMRESN TS, FIBIERERED
TO+ERIZEBH 2 REMIEAELIZEAE LTS 2 ELBELMNIE
S2TETLD, TO—AT. HEODERTHS &SN TVEEF
DEGECEROEENMELHHRMIZS I ZREI L., BHexETL
BT EEHEINTEY. HEDRML & FEIIEARMEDEE
MBS LTSI EATRESNTIND, ZHETINA ESIEEHE
BRIk > TEIER Z SN DHEETH L EBRTTEHEEROE
WESTH>TEHA Mol Cell, 2005), ChoMEEIZHLTIE
DNMEISIZ L > TEIERIISNBIES /) LOZERIZE YINF-a 15
HEFTBYA b hA U EDRIEHETEDEMLAAONE L%
LML, ZOEEEMFT HZ LIk > TREFFIEL TS
CEZFRH LT (PLoS ONE, 2011), ZMHER. DNA {B{EISEIFIRL
RIEH B A IS ST RN FHEOFEEHSMN LIz, SIS,
B RMERS Z & 5BEFOERES IERITIES / LDE
L ZERIIERLTHEY .. 4/ LOTESEOHEHZIR & AEFIE
DRATLEIZHDHR Y FO—OEBRE . TOMFEICK > TIEFRES
SNBBURELREDA W= ALOFEREBEELTLS,

REEEDH FEAICBHY HRAF
BEMEST ARVA—ERE, FEXRME - LEMES (ADHD) 4L

LW FEREL. 3 METITREL. HOFFICERTHLEX
BNTLVD, HREBEDEHHEL LT, SOVUHETRREENADHY.

TRADREEE| &L LTHEFETEZEO TS, SHLEEE LT
DBEEIIFET 5300, IBANAEEAITFE LG, FA-BIE,
HELTEBEERE THDHDISCI IHEESTIEAEL LT, FRE
& CAMDI %R L7= (J. Biol. Chem 2010), CAWDI [FR&'RHAI=E
(1B RMRERRICEELGREZE>TWWS I EFALMNIC LI
CAWDI / wio 7o bR IREMERELIZEZ A, RFFEETK (EES
NERIMRETRT CEMNRALMNELRY DDH S, CAD] DfEHTZHED
B ETREBEDNDTFAD_XLZERASMNL. BEICRIT=HT-
BaA T FERBLIZLY,
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HEHUR - P (EPELD)

By #. XBHEF (EFHED
By % . tREtLF (GEFEL)

EADFEEMECHRIBDBEAIZE U T S Aa DS
JE - SMERIENSIFRICEELGT—IY THD, TS5 L1
MEFIHEHDEEA L TRELBEL TS M/ ¥ b—
V) UEEEHEISHIREDIETE, S bl <Rt 4 HifartE
HIERD 1 OTHY | EIAFEEORRERK. 2IEICEE
BIREZHEo TS, HARIX, ) VEERBDEDERT
HBHRRRYN—EC PLOICERZHT, ChoMElR
FRIE KO) T RRPEE S ADHERREETTLle%E
AWT KEFIZHT HEIE & MEDFIEIE Z AT L T
W5, Ff= ERMEZEREERE END) (2 &k SEMREOEEHE
[Z7EB L. &% - B AR EDESHIBDMRZREE L
TEARANDOEE B L TL\5, BICFEE & FDi
EDHEEERIZER L EHRanE M LI<B 53 HHmiast
<~y R REMEOEEIDERAEITINERS 7Y

FORIEZEBET

1. BENUTERICETS ) VIEERBOBREIfZE
FEEIES 5 E RN EIRT D). REFRN)TELT
BLTEY., ZO/N\) THEEIRKR T 5T/ YA FOETE
EMEDIIVEND D RIZK VRSN TINS, IADH
RIZKY ) VBRSBTS F/ A FOEIESMED/NS
DAMIFICEETHY ., ) UBERHORELNT FE—E
REXZIILHE LK
[E/\) PHEREE T 245
REITESEETH5EN
oMo TETL
BB FRETIA E
FIDAIEREETIL. E
bR FE R B ERRIRIAZ F
L, ChoDRERREIC
951 VIRERBIDRES
B L, AEE .
B2~ ) R AE TS R £ H 15 E N DEEREETF/IICEVNT
EDS

arra—n
it A

PLC31 ST M|
o Jid

1) s REEER(PLCS) DHE
2. ERRERER

#  (Epithelial- /

Mesenchymal =)

Transitions : i

EMT) &ﬁ' Lf:ﬁn&ﬂ Epithelial Cells Mesenchymal Cells
s E-cadherin Loss of E-cadherin

RAOBIHE (2 Rremagocion  Bsve,

Drug resistance

HECTERE - FERITHE) BHBORREA - ENT (X, EMfEIcEts
REELo I THRL, HilasotEZFEL. BC
1ENERE L AT ZRES D, h BN U ORBRZEERE
L7 ENT BRERFOIFR L ENT BHEDfERICK Y. HAE
P EDiHZ BT

3. MARVMNREEFICE TSN~ FU IR ER

Ra& & UHIRSRSHEE/ERD S FHEAZEA & T ORE : #iig
N3 bUYRIE, BUS RO AMRIDIRERBER L1
AIBEEICBRURENER-T, U UEEICE ST
) VB ERIEIIEE N AMRROMEEE IS O+ —h XY
%o F1=) VEIEE BRI L SRRt~ DREH Y &
BERI Do

HE - F ete

* SRERIIOFEYE. MiaEYT. £bF, Bie, £18
FRTFEREEREL, 7FH 5, Mg, 8. ERETE
(L TLSDT, BRRGERINEZESZ ENTES,

* SEERDIFE R EEI, FRARICLRAMIZE 2 071
FHEGL & YED,

* FEAFRERNROBAAMHRESFHARS (RFE)
BISEERIIBHTEL,

RERALERST

1. Phaspholipase C51 regulates p38 MAPK activity and skin barrier integrity. Kanemaru
K. etal. Cell Death & Differentiation in press

2. ZIC5 drives melanoma aggressiveness by PDGFD-mediated activation of
FAK and STATS3. Satow R. et al. Cancer Res. 77, 366-377 (2017)

3. Phospholipase C delta 1 induces E-cadherin expression and suppresses
malignancy in colorectal cancer cells. Satow R. et al. Proc. Natl. Acad. Sci.
USA. 111:13505 (2014)

4. Simultaneous loss of phospholipase C31 and phospholipase C83 causes
cardiomyocyte apoptosis and cardiomyopathy. Nakamura, Y. et al. Cell
Death & Disease 5, €1215 doi:10.1038/cddis. 2014.181(2014)

5. Identification of novel small compounds that restore E-cadherin expression
and inhibit tumor cell motility and invasiveness. Hirano T. et al. Biochem.
Pharmacol. 86, 1419-29. (2013)

6. Epidermal phospholipase C31 regulates granulocyte counts and systemic
interleukin-17 levels in mice. Kanemaru K. et al. Nat. Commun. 3, 1963
(2012)

7. Phosphoinositide  3-kinase signaling mediated by pl110c. regulates
invadopodia formation. Yamaguchi H. etal. J. Cell Biol. 193, 1275-88
(20112)
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HRREEEERZ ED L IICEL KA LT DM ZEES

F—TJ— K : HEREESE

B WREN WRENH

DNA#E%! DNAE1E Z&k 1EXF

# 1% BhEhX (L)

|Eh$5z EASR (8t (EF)

ANHIEfz 2 T=—DDZREMAEEICHHE LIEZ 5FH 508
FUY REKICEGRZE DL SCRICH Iz > 1 EOHIBEICR->T
WEFT, ZORV—4EOMRIZ ZIEZHRTHIBADIENE & HMEb
BBIH>TWEYT, COBEOHRTE, flEIZEDNDLSIZL
TDONA ZIEREICAERI L . L E o -2 BAFEREICZH LT
IRFARAI AL TIT < OO\ TN S DHIEEEDRZERZ B L
THREITOTVET, b, MlEIGEEEREED K S
ICIEL <R L TIT < OO ERAEZ L TLVET,

EEDELHAZTERED— DI, DNA $EELH S L& DNA DiE
AMFLE LI YERE > TEE L -V L TERBADFIRELL
EIYFETH. %h%ﬁWLTEEEWA@%$ﬁ6%%®
BEBAZEIELTULET, £ 55—l 9% NEDKSIC
FEIESNTLDHERLMN LT ETT DR HISHRER
HOFTRLF A3 v V585, BlE REKOETE - &5 -
SEENHEC B L FFICHIEND S < DEEN BRI L ZS Sh
TR CBEEIN ST, LO LIS ER SEEERE
HRELBETRETNERY ERA. D RS T 1 v I 1iBIEE
DFEYF - HREYFEOFEZERE L TRIAT 51-H0MFR
THoTLET,

1) DNA EBEIEERIC & 2 RBATLEILDHIHIFHEOREMT
K DNA [, SLIMROMETHRE & DIVIEROEER
HIRDEFETHE C 5/EMEERG EOHNHIERIC L YiRA
BROEBGEZZTTOET, ERPOEBERIZZDLS
7% DNA $BASEMIAFIE T 5 L1ER T +—9 DEITHIEE
SN, BBICK > TET+—hERET 224 HYET
o CO&EEHRISDOTELICIE U TH L7 DNA BERHLIBE
SNTEEEMIFEET S LR, FLEHDVIEERE
LIz T+ — B8 L TEEBRA~NEEC LWVS T
HANEELET . COEREIEEDEEEEL I
BHIEITLY, HRTEIEDRR L 7 5 R BARERECEN
BEEZBNTVET, HIZIE, IAARRTEIEEIC
ZE L TL V5 BRCA2 (& DNA #R#2 2 {818 & F RadS1 EE
a2 bA—)LLTWLVET A, BRCA2 #XRIELI-HMET
(% DNA AP BAREZEE L TVEFEY, BHR
ETIE, 43I DNA BSIC K > THIELIER I+ — oA
A IERICK > THAE SN AEEAITOVTHFLA
IVTEHLMNILE S EERATVET, AARMEE LT,

EREYOZAER DNA BEZHBRENTERTE 5M—
DRTHDHT 7)1V A HTILEHAERIC & 5 EMEHE
HREFANTWSDHHHTT,
2) AEFFURICK SN RAETORIEWEIEDAZER
DHRYICHEENICHEET 22 0N\ VEDZFAEF
Fo /AT T)—LRIZEKYDBEEINET FAzbIEH
HBEMICHAET 2 AEXFUOBMEBERE) TH
% UbcH10 EABE1ERY #T=%EF HI0OBH ZR L = L.
NDLEFFU)A—EE) THAHHEMERELF
L7z JRAE HI0BH LAHEAVERT 259 FEEIE L. TOHEEE
DEEFTEEDTVET,

DAP+GFP H10BH-GFP Pericentrin Merged

DAPI H10BH-GFP  Tubulin Merged

..

H10BH-GFPDBFIRBIZ L 2L BEIEORE
HI0BH-GFPEFI L f-HeLa#diaZDAPIEHpericenuin (P LMAERE) AEHHLIE
Fwbulinfi A TREFBLTHEL . BEIZIEHIOBHIEMRRE ESMEIZRET 5.
MRE SR TIE. Fh S midbody ST D EELIC, DNAQ —EA R
BEOBIZEESLS,

ZFD—DhH C6orf62 TJ, Clorf62 [FHEREEHEL K
DB BT, BAD RA AEELHY FERA
LHL. 73/ BESIDEHE CIFEICEEICREFS
nTWWbEEHIT, ek ThY ) UEMESh D E BN
BB S HIREREEREITICER/R E3 THAH APC/CIZK YRR
# I 5 destruction box E2FlEH D&MD, HiRERE
HOETICERLG I VNV ETHAHAEER T, BEE
HTLET,

A S E
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NTF YA TR ZEERE L - ERDERBEBDESE

F—— K DMEEEERTF K, BEREE(E., £FFIER. OEHE. FSUAL—YaFILUS—F

& & ES Rt 3 (EP)
HHR PR B2F (3L (BEF)

B - ki BE (8L (RES)
http://logos. |s. toyaku. ac. jp/ cardiovasc/

AFPOFERIE. 5 1 CIABIETEY 29%) . 5 2 GIHVEEMm
HE 5% . 54 RAMNMERE (W) & £EFBERA LLZ
mbE L (2017 &, E54 TAOBERET ) . GHATHLOER
(M ERE M ERE) DEOHHEISIEE 1LOEMSH
ALY . BIEHEY (BA) OER ORI EH
A GEMEmEHE) ARTH S, FTEEOMEITEODS
KARDEHE R VBT - AREORENRCEFN
SR DERITISA HNC . BIIREE b M EHT4E ZHliEd 5
MEEEERTF FOHEEITo TS,

E ~FOFRT. MEDEITEERETHY 10 75 km (Ek 2 FH)
EEFELLRL, COmMEF, MEFSEYE. BHEETF.
YA bhA VFEEE - 7L TS EM D, RRDM
R & LTEDLR DI ENTED, MEDFINDKFE LT
SINE . BIATEELL  BEFRAIHEIREE  FEMEMERTEA D DAY,
SIBBDMEEEERTF FHBEE LTV,

1. MEEEINERTF FORBRE EFIEER
EIRELETILOTRE REIDRIZT oA T
VI, HaTFoo I, FARTFUN0, ALTA4
AEY1, 7xFaA 2 AZERET S LEHIRELREE
HEEL-, —H. 9Oa)LF U1 TS6G-6, A AVFU1,
ATREFUFREFU. AV LFUGP-) &85

[+ LI Control

AL LvFoTHdRBshiRarfBREEMES T,

¥ % L BIRE LREDER ZREIHIHITE (TR,
&S [CIMEFEEMEICIFBIRE LI X L TEE
EEFHMERETY 21EN DD, HIEDZREMENA
OPHUAS, REOENFET 0T (A TAv7D)
AEIEEDARICRIIDEEZ BIEZBIEL TS,

2. FREHIRTF FOREEME
EEXRZFEFRAEHDOECEZUR S NER L= 5+1E58
DFFREFIRTF FOEEEREER LTS, &if.
BRIFT/ D77 UKL ERET HEDERR L,
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	33ページ　機能形態学2019
	34ページ　薬品化学2019
	35ページ　病態生理学2019
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