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F—<1

BBV MEFIRI T n—T L U A7 ROAIR

A BF (ER LIRS
(=]

HEFEAAULEDORASCH D, #2373 DREATEDIARSC S w7 22 e D) -
\ZER LIza\Ly MBI o —7 L ) T ROARLAF T 7=, 2 FREEO X X asL
MESfIEABIFE L, BNSZRIROS NGRS L, £l2v4 I D 2R (VDR) Ot AT
DU R L UT-EREST VDR 7 I= A hOSRITES LTs, ZHHDOTERLa LY ME
AL 0 — NI RIRE D b5 2 LS T ORSRERRNTI BT D Z L IR C& 5,

1 H&-BW

T ALY o= ) IR BITRESND IR AT E <SRBI TRY | Hixis
PREROIGRERE LTRSS TS Y, L LD, 2O IHBRCRHEESNZH0T
BV HATEAIRU LA MO BIRITIE L A ST Tl -1z, FIRO—o L LTI
Bfyle s B E DIEFRESTERIC Lo T, THIRAE 25 | S 23 R & 57026 Th
% 2, )T, HEEREEIU AT R OMERTEMEOITR, & o0 BRZEMEDM
EREOMERDD V), 22T, ATuV = N CIIENEREOIATE LAY AR A4
MUTza Ly MERRI T a—7 L ) 7 ROABIZHINE LT,

B Y T ORSRERRATIR IS D AILTN D DS, 3OS L7 BT RGE SN DG - T4
TR FWZES A A= T —TH D Y, 5, BOEH Lo BT E
INNSWMEG A AR Lo v BIERREI I EUE E L <1370 O, 2 2 TAIIZET
oLy MERPR T 0 —7 18R L, 2 T X L7 BIEMEOBIR AT, — 2RI
HEFERELY HY RIZ X2 HBAIEIGIZ X o ToLA 3o Y — AR 7IE M LA /AR
(PPARy) % /3Ly MER LM%, U WY RICAHG LRI S d 7 e — T % b S ¢ 5 2 &
T, PPARy ZH0ER C& D LB 2 - (Figure 1), 2 HIE, REFEOIAAMSISN L D7 v
FUNBT N ORI EFIT 2 2 L T, SREFRERLD TO B o —7 ZB% L, E
2 I DK (VDR) & PPARy DS~ TE D &5 272 (Scheme 1),
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FIRNZFIRZBWCTHSEREATL Y T ROHETBBITHY . WIS AT A A
ELTND 9, 22T, VATA LLISNOFEIE L SRS A TR T DR Y B RERT v R
SN LDV CGRBIICARL L, EEREEALY 1 ROAGBIRRGOSRRA H09 2 & 251
L7 F9 VDR Db AFIATEHR L, A 2V VORI EZFIR L e R e & 2
¥ D BB ARDOERUAET LTz,

2. Hk

2 BED =z 3V MEREFIA LT PPARy DB

bR e UTT Y REEAT G LGRS Y 7 N 1 2851 L, 11-bromoundecanal %
RS LC 4 TRECAK LT (Figure 1), E7-, #OEHIE LTovA LA V2G5 70
F 0 F IR 2 %5 L. dibenzosuberenone 75 8 TFETARL LTz, 2 BRPEDOHAFEBTEAIK
JENZ &K % PPARy D=L MESIE ESFE &M & 7 L7\ B X Bkl CRHi L 7=,
KRG DA X, R L 7o KIBE OO PPARy 2455%% . SDS-PAGE TH#EL, #0)t% 7
JURSAEE ORI LT, $72, COS-7 MBI & t7= PPARy AATalt%, HOTMET oz L
72

VDR & PPARy OHEOEERZ-$81R L7z Turn-On B v —7 DBR%E

A ) =— NeT 50~ ) URIBHA 35 ARGt - AR LT, 7~ U RIlA 35 L &FET I
a UGS, AU~ U VAR 6-12 DURINASY L SRS MVEIE LTz, VDR
YA RTHDHI ha—Uigk 7~V URMA 35 % PEG U > —Cilift L7z VDR 258~ 1
—7' 1319 ZRGt s Bk L7z, U b —/WIEREA 13-19 T2 < U UATEK S 172 VDR ORI AN
7 RIVEEIAANY ML, BB EREE Uiz, & /™0 BRI L, e L7 R
110> VDR ZATa#k%. SDS-PAGE THHEEL. HOtA 7 /Mg ALE T LT,

PPARy EHHASEHT 27 F K& 7~ U UHMA 3 Z85fs L7z PPARy 55%H 7 = —7 20-22
Zikal s Ak L7z, PPARy 7'11—7 20-22 T ~ V) A%, X472 PPARy ORI ALY kL & H0k
AR M, BIETIERENE L, # o3 O iE, Mt L= KiGE > PPARy
“hfant%, SDS-PAGE THMEL., =0t 7 /U RGCEE Tl L7z,
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VDR %188 & LTG5S H v RO

EMRIEZ 2D THD 1o, 25-PE RaF B4 22 Dy(125Dy)EE 4 2 o D Z A (VDR)
THREET DB 6 DOT X WFSL L KFRES T D, Fex1TED I BLO—D>ThHhLHE AF
T ONREMAFI LT, VDR EIEREEATERT 2V T REB3ET 5 2 Ll Ui, HIBHICE
FHIFETHLT ) DIV T ) U h b ALEY) 23-26 Za%GET - Rk LT-(Figure 4), 23-26 |C
DU VT VDR ~DfGEBIINE & B n ARG VRO 21T o 72, 23-26 DIAHEGREA T
518 ESE RN L DG AFHRETTo72, & HIT VDR/23-26 HERD X s G
L BRARER O E T T2,

3. R

2 BED a3V MERIEFIA L7z PPARy DEOMEES

PPARYy (Z%§9°5 2 BefibD /3L MESiiZ ESIPE R/ T LG, PPARy (2534
FHINECS & Huisgen BRAVEUGRIZ £ % 2 BFEOIAREATERD e C& 7= (Figure 1), PPARy/L #5
1R X Bt 21772

(A) Concept (B) ESI-mass

AR L3 1L6- Az L~ T apo PPARy
100 -
Ui ]\;ﬁgé\/-ﬁb‘/ Fi@ﬁ@iﬁ —SH /\apo PPARy
N ~ /k
B9 Cys285 2 =/ L2 MES PPARy
Lo 2 epbRIce T, ligand mggmzm S1000 33000
X5l PPARy-1/2 HEERDRE ‘_N3 conjugate addition PPARy + 1
fi B

ML, 7Y RET AR D (st step) ) R
FISTAE LT Y 7 — LB -s-@— | -
i % | Huisgen BYVRISAS ¥ L

functi | N OH
LS BARTCEITLTOB S | molecules| Hiisgen oG5 =

_ * cycloaddition  HNn O PPARv-1 coniugate + 2
CAVRENT, WRIZ 2R N | T (second step) . 100 ! ! g,

~ g -/ : L © i ——

Lo MERHTEIZ X % PPARy O @y DA
e T v TN = o
{fﬁqul%?iﬁ‘é PPARY AR functionalized PPARy 21600 33000

Figure 1. Two-steps labeling of PPARy.
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ANCHOURR S0 Z L3 C& Tz, —J5,  COS-7 MllIZISIT % PPARy DEOUARR A #AZA 75,
B TR LTV, BLEORERD G JCHFIPRICHIRY 5 DD, 2 Bg=/31w ME
AR LTe & 2 X0 B A e LT 7,

VDR & PPARy DE R 2 $am L7z Turn-On B 7 u—7

7= V) IR DREFE R B S EE R T 5728, 7~V URBMA 3 LT X g
TABH & DRULE KIFAE T, 40°C TR L7= (Scheme 1), ZDfEH, Cys, Lys, His, Tyr, Trp @ 5 FEC
IR S SUEAET L, 7 2 BRABEAMIIN U= < U V8K 6-12 Z[FE LT, 7~V
TR SR E ARG LTRSS, 7R BROFRIAIC K o TR & & B &, 3ok
FEAIERIZIA B 08 VSFERO Lz (Table 1,6-10), F£7-=. 7~ U > D 7 (EHILOE 1t

OFF Nu/\’(COZMe ON

CO,Et N co,Me

HAC Nu CO,Me
FZ amino acids /\154Ac k ’ /\&A
N O ¢ 4+ EtoH
1) conjugate addition 2) Intramolecular
« on (1) conjug XA oPor @n D -

ring closure reaction

3: OMe
4: NEt, 6: X=OMe, Cys 10: X=OMe, Trp
5:NCy, 7: X=OMe, Lys 11: X=NEt,, Cys
Schemel. Turn-On fluorescnt probes for nucleophiles g ﬁ;gmi ;';/Sr 1 XN Ce
DRI - TP RN R EL L, st T probe Ama® (M) Amad (MM) @
AR U5 L7z (Table 1,6,11-12), iz, 7~V | ™MC 32 385 0002
6 346 430 0.18
VRIBMA 3 & Cys DOEUGIEE D BSRE O 2 b A% 7 309 461 0.009
S :\‘ Ii—'—» . (\ s SN, — :/\ Nz 8 329 396 0004
BITHE LTz, EORER, BUSHIEITT DITHE> T o 313 376 0.015
HHREDNBEEA IR L= 2 E D 3N TO R T n—7 10 330 466 0.11
. 11 377 449 0.88
VC&)%} Z k 753% %75)@:7:077‘:0 12 389 467 0.92

®: quantum yield in toluene

SRR ST 5 TO B 'm—7" 35 OB Table 1. Fluorescent properties of 6-12

L7207, VDR O AR 35 2 Elc L, HO R
U b UEERER 1319 A3%Et - GRLL. ESI- Py o«%’ﬁ/\@
TESWICVDR D2~ U AEHG A UIHb ®

= 13-17: R=OMe, n=1-5
TRCOIA T~V A2k D VDR O3 Ho\\- i 1o R,
> MESfEIT LT2 (Figure 2), BOSMEIZE VDR Figure 2. Lithocholic acid derivatives 6-12
Do, FHEOU U H—% AT 5 15 Db EWRISEE R LT, RIS, 7~ B S
VDR OEREA RIS 27280, WINARY ML EHENART MVERE LTz, EOREER, 741
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BRI OEAHLESRENEVNTE E Y lane 12345678910 12345678910

rVDR-LBD + 4+ -+ -+ + — + o+ -+ + -+ —

RRW R S AR R AR AL | eI TPITriiIL Il
1,25D 5 - - —-— - -t = - - - + - =+ -

ﬁ%i‘%ﬂ$%&%bﬁio 3571:’_‘ E.Colialysate E———+++++++ g———+ o+ o+

VDR FEF(E F EAFHE FIZBWT, U
b I —/UEAE K 15, 18-19 DA
TN L B2 D2 b Zh
HLEYH VDR 1Tk % TO Bl

— T ThAI LN REINT, CBB stain fluorescence (Ex: 365 nm)
SDE-PAGE “CERIME 2 HE8 75 Figure 3. Fluorescent labeling of VDR
RGO & L7 GHAF T, VDR 2RI CH S C& /- (Figure 3),

TO B7 v —7 O AARGET 572D, K1V T RORIDVIZ~TF Rz vz PPARy
7= ) ANERREDOBIFRICET Lz, 8RO 3 FRIEDTF RIC TO BI7 1—7" 3 Zdifs L
TALEW) 20-22 %345t - ARk LT-, ~X7'F K& PPARy DRUG% ESIPE &M TR L7ofER. 20,
22 TOFHPPARy D=Ly MERFHHET L7z, aRod 5k & [RIRRIC 20, 22 O tRei: 23l L
TGS, PPARy & DFUSZICHDCEAFINEEDMER LI Z &b, X7 F R 20,22 73 PPARy D TO
70 —7ThDZEPRALINIRoT, £o, 20, 22 ZRIHT 2 2 & T, NIGWEEFERH O
PPARy % BRI ZHOMATSR C& T,

VDR #4ER) & U7 3LEHEER Y T RO

AENE ORI 21T 72

,»JDLV» ) ,»Vf\y’ ! f’L\ " PPy
LA ~JAH Sl T o VAT
5L, 23-26 1 VDR ~0fk 5 oy o [H 15
BBFEL T I =% N A / AL X
HE ‘“/\UH HO' “J‘ou HOY ‘T/‘(JH H()"\'WJ\()
LT, ESI-E#/\E? £ 23 24 25 26

V. FREEIEAARIC VDR &
U 77w FENCIEAREE DB
FBEND Z EIVRESIE,

£V H v FOMIgHEEED
EWC L W FEEOR I

A N N= not formed a
IS, = ARD 1, 4-conjugate addition with His301 covalent bond
%)_I%J—b \}iﬁ;’l\i%ﬂi\‘ Lf:o é Figured. X-ray crystal structures of VDR-LBD complexed with 23-26.
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52 VDR/Y B REARD X RthiAsSfiit 76, 23-26 1% His301 & 148 Phnc kv f
FEA T L QW (Figure 4), LLEX 0 HHFESR VDR 7 =& FOERIZAED LTz,

4, EE%

AT, HEFREATRUCA AR UT- & o7 B EOR%S & HAAHEAT ) ' RORH
FTEh LT,

% D Y BRI TR T T FREZLE L L, AR THEEZ AR5 2 LT
BT, —J7, ARBIE LI 2 Blig=/ Lo MERWAIIREREN Sy F 2 Ao AR5 2 &
ISRIRETC, BOMTRRST 7 4 =7 4 —R a7 A ) v I ET o NETE D B BND,

7= U ATHENT m—T R —3R ERER SRRA R TR STV 5, ATRIBI%E
L7e7 <V ERINEY < V) RERD G R B 7 2B At e~ T 5 b O Th 5, -,
7 <V URIBRA T 1 — 7V IREERR RS L C TO RIS AR L, & 27X OBERAERI AL
Y UTe, TR ST VT o ~OREEZ L ZFI LTz TO Bbaot 7 e —7 13 fiE Siv Tl 67,
T —T OO FRREHTHT A B2 D b D Th D, £, X/ VBT 5 TO M7 a—
TV L5 7e < . AT o —T 1R A~SEA e 7 2 BFE% | FllE) D 5 Fl
BT Z M TEIZ Y, EBIT, AT m—T &1V A RIZG TR 7T RTbin
HTX 570, Uy ROMFAELZRWZ L7 OSSR RIRECTH D,

BT EHRDOE ATV AEREET DACEMORE T E A L7, ARG IR
AT DIF L LTO ATV OFMEE ~T—hl L 70D, B ATF VU aAFR) & LTzt
BREG Y v ROBPICERROMIFCE 5, - c, HHEEULAWIHEN RS 05
PRI E T3R5 7 v 2 I=R MBKE Th D, 4R VDR AHEAETT T =X k
ORI LI Z LIc kY, TH=A MERROHT 72T 7 a—F & LTS 30 B Lok
AREATERRAHEET 2,
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F—<1

AT LA DR F OB L AR

B B GRIEEESR)
(=]

Ry 1 ERE AT DI HIIESRMER & 720 5 5, #Z2C, @ Maremycin £, 512 Michael
7 774 —"To % maremycin D, DOARL @ Michael 77 74— % phaeosphaeride 8D 5
% @ non-NMDA /L% X Uil 72— % neodysiherbaine A DERL @ ZEFEINAY
INEEEAT DT URIOBRFRE ZBRE L THMER T o7,

@ Maremycin ¥BDERL
1 &% BB

Maremycin A (1)" <2 maremycin D, (2)? 1337 b EXT LA L n A RTHY | TOREE L
NTAFNEDSR T ATF R L AT bAVT

O, O,
—APBHEESNIZHOT, L Wbt Hg@. nyN e Hg'e—, H/o N
7. 2 13 Michael 7 7€ 7 2 —0MiiE% b AL N0 o Mo o
N N
N LR AR 5 2 LN PRIS U, BLE Me Me
maremycin A (1) maremycin D; (2)

DY FEEFFOIZH DD BT, Fex LI XA R
FDTOIN NIRRT, T T, ZNOOEEEET 5 2 & EABENAZALNCTH 2 &
ZHME LCERIZET L,

2. 5k

3-=F VT AL RY 23 ERk= by 4 L 13BN & Y #5Ed5 320
AHIRBOSMMCFEFEZ D, ED%, V7 FERT VU OREEE L C maremycin A (1) %45, Fcft
(RO T LV maremycin Dy (2) &35 EHEIANL T2,
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3. R

3T VTUA LR VU3 EBRIR= hrv 4 LA UGS ED b, BAROMEEERA
T HMNBAUIR 6 & ZDNEIER S OIREWH G DTz, BVIZ5 & 6 ORI TV Hiu
72728, \ZEHATE D, (LAY 6 1345 6 C maremycin ZADLEAAOT I/ FEDHEL
FEETHL TS, (AW 6 2R LTS CKFEDREA T, IRNTHVR % 2 T,
LT RATIVT 2457, AEET DT X 7 FHI N-BocS- A F /LD AT A L Z IR SH, P

\) H Me H CO,Me
"Ph Pd(OH)ZIC (wet) HO
I+j hexane O > NH,
2) TMSCHN, 0
3 Me

e
OMe ¢}

CgHg-MeOH
616 Me 7
O,
O
Me H NH
Me H NH S-M S L
1) Boc-S-Me-o-Cys o e © HO —
HATU, DIPEA a 1) NalO, DY
DMF HN—\ H MeOH-H,0 o %
_— (o] (e} D ——————— N
2) SOy, xylene N 2) CaCO; y
reflux Me toluene Me
maremycin A (1) 100°C maremycin D; (2)

FRE LTt ML T FEART PUBRZAEE LT maremyein A (1) 2157, 61T, A
L L CAVARF Y RIC LTt i S maremycin Dy (2) -~z ),

4, £

ZAUVE T, maremycin FADRMIDE L Z BT 5 & T, HEEHEEI T X727 > 72 maremycin
FOREEE BRI L W iEE T LTe, 51414, maremycin D, (2) ZHUINZAEPNENEZ LT,

@ Phaeosphaer ide 38ME R
;IBE‘ E El]

Phaeosphaeride A (1) YI3H23 ATEPEDS S SNV TN DR T D, T OREE) D, Michael 5%
MR THD Z ENTREII, BT & ILaRES

—
XH N OCH;Z
LIRS D 2 & 35 2 BT, Phacosphaeride A D

HO CHs

phaeosphaeride A (1)

HsC
proposed structure

HsC C7-epimer (2)

U266 multiple myeloma cells (ICsq 6.7 uM)
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FEHEEE (1) Z2Fx ITEECAR L Ty, BHEEIRAY THDH Z L2 RWEL v, £
D BCNMR A7 "UZEWT CINLE CISEDr I ST SHVERNL & KR D ¥ D T—E%
Lo T=Z b, BEORSEIZCT fiimt~— 2 ThA L L., ZOLEWEARIE &7
AZEE LT

2. Hk

T AKTHAF T Rax Uk s oFNT IV R—Vdnz Bl s 458 /00— b &
ERLT,

3. MR

Tz RI— MZE Y BE T2 2 26 LT, 37ebb, (B)-7 V7 3 ZHFERE L,
AD-mix-BIZ L0 C7 NATARY T D IUEHYRR 2 ST BiE A HE 2 7o, IRWT 8 TARAHNT T
TATE RBZEX ZHAERIC K0 7L R—VRBRERRUL ATV 6 24570, AT IL6 )
O A IA RTEXCTHNET D 2 28K LT, TDANRT MVT—H IR EH D & —E
LCEY, HEEIIRIO GO L WO EER LT, 65T, RIRD phaeosphaeride A 1% 2
DI L FA~v—8 THDH I ENINY, IO EHEE L= 9,

HKNT, ADmix-aZz HWT 4 O FrFA~—%G L, LEFUITRTRARD
phaeosphaeride A @)= Ak L7, I HIZ, 8% MU 7/LAFEE, IRWCHHERMBIZ LY 8D 6
N7 B &8, FERE phacosphaeride B (9) ~ZEHAd2 Z LI bk L= 7,
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OH CO,CH,

DN CH3
CO,Et
AD-mix-p NaN(TMS),
—_— —_—
MeSO,NH, THF, -78 °C
H.C t-BuOH
N 3 3 HsC

3 steps

N7 OH
/H HO CH,

HsC natural phaeosphaeride A (8)

CH oH
X 3 A_CO,Et
CO,Et HO CHs
AD-mix-a. steps 1) TFA
MeSO,NH, HO CH, 2) NaHCOj3 ag. HO' CH,
HsC t-BuOH
3 H3C ent-4
HsC natural phaeosphaeride A (8) HsC natural phaeosphaeride B (9)

4, EE

Phacosphaeride D ERANIZE It L—7"11T-> T 523 Y, phacosphaeride A FEHI#E 1 D&
fii, RIRE phaeosphaeride A (8) ODREIEIIE &Gk, 36 L ORIV phacosphaeride B (9)DFEEIIE
L BRI G R TE T,

®) Neodysiherbaine A DEFRK

1 H&-HH
oH

HoN
B . B \ HO g o) - CO,H
Neodysiherbaine A (10)'? 1%, BEHHROE Y & 72 I G T 2
o CO,H
) AN (AN N= . ~ S N S - H
J T AN O VU EHARSE Tt STAfidis ©OFIRT L VBB CTh D, = neodysiherbaine A (10)

DILEYNZ non-NMDA 7V H X RS2 FAROES )77 T=A h CThH D,
WoT, F9. 1026 L. ZDIEFEMAITY Z Lok, HEEAEMEAmEallcx s L
E2T

52/228



2. HE

{EAW 10 ZARCT HICHT-0 . HEdROT VL7 L a—L 1 &Y TRRRE L WA= |
12D 12" & D MgBofF(E FOMIBYUEIGE VD Z & & L,

3. FER

D-~2/—AXVFHE LT VAT a—L 1l L= hr 12 &% MgBoffE FCRILSES
CTBERLIRHE A 28 U TR 13 23— BEA L LTS DV, (HIMA 13 ZalksE i
(A & R OR LTCRE AR BRI L, SRR TSNS, EHIT, KA R
L. HOKEREL A MBI AL T 14 L Uiz, RWVC, 14 % LIOH TRUEET 5 LT 7 R
IRGHES I, AT = KB TR SR BUGA R Z LTT b7 KRR 77 U ERDMEEE T X
7o DIV tert-7 TV ATV 15 L Uiz, ki, TBS HEABREL, —Hokigi
AR A C OISR A BRZE L C neodysiherbaine A (10) DARLESE T LT,

Ph Ph o ¥
- o o D R
(0] O—N\ (o] \O..' ------ MgBr2 O, H rBn

0, .OBn R H

S ! J\ Ha, 20% Pd(OH),/C
12 O . : —_— O —mM8M
o oH —— — + OH

; H Boc,0, THF, rt
0 MgBr,*OEt, R® A 13 OH ©
1) LiOH

1) TBSCI #\0 o Lonee %O
B g X 2) H3PO, H BocHN, 1) TBAT
imidazole g \Bo H,O 0. 0 —COuBu )

2) CISO,CH,CI o 3 NiPr 2) TPAP
pyridine, H ) o’ - OTBS NMO

OTBS iPrHN” ~OtBu H 3)6 M HCI
14: X = OSO,CH,CI 15
4, BE

Neodysiherbaine A (10) DARIIZE A7 V—T"H1T>TDH P Hikeh CILAERRIEDOR
W D ERuEL e Te, MIMBEEICDOSRNEZEZ D EMDERIADERE FTRETH Y . AHIME

A,
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@ BHRERWEEEET 57 VIUEEIDBRSR
1355 - BRY

HERETIAEIED 6 DML . FAUTKT L CRIREAT 9 T2 I ORISHID NS & SO L
RN ENRO BID, FRIT VLRI IEELVY, FZ2C, KT NV a— /L CEHTE 57
IUERIEBPR T H Z T L,

2. 5k

Rl N— RARERITH D Z LD, IVR= VR Y 7 Mot A2 e aE&EX -, 2T,
fsa L EBXIEME DR A0 L - 95 F A= AT )VaFER A T 5 2 S L,

3. FER

FILIS2BAZE L. Corey HIZX W RESNIZ2-F AU DLEE (SPy) “apifik45L7
SOUEAIAT 1T, Bk 16 & Bl U ORISR L THRD CLEEICR Y 1T 13 T a7 u~ TS
o4 —FERIATREL 70D, FT2, TR/ Ta— L 18IS L TE, KRR 17 Z VT H 7R HE
T LT 52 7o, Wiz ~d, v ad I IR 20 2 A X% ) — /TR L, b
Y=FNT U ENNZ, FmocSPy (21) 2z 5L, 21 (T—YIA X /) —)VEIET 5 2 LS
TN I L DOEEOKEFLE BRIGT 5 Z LM TR HDOIREIET D, RONREIHE L
FEFIULT D LIC L) . 22 NEEECE T
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SPy

1
=
2R k) o rocosry o
NS
RO" ~O" "OR RO S N R—C R{
i) ) NH, NH_OR
harder electrophile softer electrophile S
16 17 18 19 O highyield

HO 6] S
HO

=
OH  Emoc. Sy | OAc
21 Acz0 AcO o]
AcO

H,N OH Et,N, MeOH pyridine NH OAc

HCI 20 Fmoc 5,

4, BE

AEUGHNT, AKITHMNZ 5 & BN D, REROKERMAH U= SOoHIZBR%E L, A5y Es

(RIS 2,

SCHR

© N W
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T—< 2
Ml ERZIZI81 D MHC 1 O3B EsHE
LR (ARBYSeEses, HEERENKE R 3R

E:23)

MHC class IIIMHC I ZffafiR ERGHIEEIC T CD4 T M@0/ b a{ed EBE 20 1 THh D3, £ D%
BHEEIAHTH o2, 22T, R LRSI L CW DO FICER L2 A
MARCH-1 OFREFIFRIFV Y 7 Tdh % MARCH-VIIT 23 AL S 4172, MARCH- 139~ ClZ MHC I D~
EXF AR TH D Z L7 H, MARCH-VIIL 23R A2 T MHC 1T O B F Ak Zili# L
TS TS, £ 2T, MARCH-VIII DFAE~ 7 A ZAFl LA LT & 2 A, TARE Y iy
BRZIST 2 MHC IT D= BT AL &40 MHC T OZEED80 Hivlz, X5, CD83 D
KAEIZ 2> C MARCH-VII (2 L% MHC Il D B F AU TTET 2 Z A LN E 2oz, &
DI, W RT3 T MHC T OFEHR - BEREOHiEI L CD83 & MARCH-VIIL (2 &> TITH
TN EBRHBMNE IRoT2,

1 & BY

% CD8 T #iliel, CD4 T Mool - HilfiE 21T 5 —k U > BB T D, £DOHT, MHC
1113 CD4 T AEOHIEN B - T D, Lieai->C, RIS 5 MHC I OO MR X
B ISR RBFEDIRAIC W THE TH D, 7T, R L7 BB Th LM, kD
ZREIIZEBOT MHC T X MARCH-VIIL IZ T B F U ALDFlEIZ 52T TN D Z E B BN 725
TW5, £ZT, FlR ERIZBWTH MHC 1T 32 B FALORlEZ 1T T D LB 2 BT
Wz, Ko T MR ERZICEIT D MHC I 32 BT ALIIL TV A0 EEt L, £D2EXF
AVBEROVERZATV, ZOHIEEA A SN 5 2 L2 B E LT,

2. HE

CD83 DRI~ 7 ADMalR FRGHINEIZ T MHC 1T OFSEHE T 255850 Hivs & O Tlodh
S22 25, CD83 KIETIEIMHC IT D B F AL L TS & DO TR 2 SN, =2
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T, MHC I DX T AVENLTHD ) VU BEEAE T N = AZE R LT~ T A L DOAHEAT
VR L7, 512, MARCH-VIII OKIE~ 7 A 2B UIBET 21 T2 72,

3. R

CD83 K~ 7 AZ31F 5 MHC I OFEEHX T, MHC I O X F L ALZAF 2 Z L12T
iSRSz, S HIZ, MARCH-VII DK TRIRIZ CD83 KARIZ LD MHC 1T DFEBUK 73
BrRENT-, ZHUBIZMERE LT, CD83 KHRIZE D CD4 T A BE A EOIF A, MHC 1T D=
BT AU, HDNE MARCH-VII ORI TR S U7,

4, E%

i ERZIZ33V T MHC IT O B X F 210X MARCH-VIIL IZ CHIEI SV TND Z E 3 Bk
7ole, BT, ZOREIL CD83 (T TEMAT 2 Z LB MNEIeoTz, F7TIT, kU~
/REFEIZERVT CDS3 & MARCH-VIIL I MHC IT & OFEBIZRBWTHAT 5 Z ENHLMMNC SN
TNDZEDD, [RRROBHED R EEGI I T A ET 5 Z LR < S, ok
HEDFFIZ L > T, MlROREI SRR 208 P HREDMHET D L EX 6D, ZDXLIIT,
AWIFERSRIE, B O RER EORERIN IR 5 b D TH D LB DD,

5. 5IF>CER
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T2

C180RF1 iZ & 5 TGFB 7 F/ ikl DA

R 1 (EEprses)
[249]

TMEPAI 7 7 2 U —(%, TMEPAI & CI180RF1 7 b %~ T %, FLEEE, TMEPAI 73 TGFB + 7
FINDIHT 4 T 74— Ry B D> T D Z L E R L CE D, 77 Y =51 T
&% CI80RF1 DEHEIZ DWW TIIRE T o7z, ARIDPIFIZ LY . F#EE, 7 — F—r—&
LC CISORFI % SIM fiElik4 41 L C TMEPAI & [FERICIEH Y72 TGF-B > 7V A+ 5 2 &
BN LT,

1 Ex-HY

TGF-B 132 DHEE ORI HZL D7 7 IV —03F2FFb, & 7 AT 33 FREEODHALL
2P EDMHEL TN DT80, TGEB 77 2 U —& KT TS, TGF-B I Rz Eki
JelZ5et3 2 ANEHEEIIRIRED S A < FHAV TN D, & BIZ, MER M bARET 57 7 F 172 (activin)
OB - WE TR ZBE 5975 BMP (bone morphogenetic protein) 72 E3 7 7 X U —/3-ThDH Z LD
B0 BUEZAUDIZTGEB 7 7 2 U —& L THBESIVCND 12, TGF-B 13, HIfasgsipifER
LISNTHas b, 7R b= A, WEERE, Mlash~ N U v 7 AH LR B, IERTE,
HlEL, DSAAUEERR L SARABNE A L QWD RIS AARREIZISU VT, TGF-B | A EEsE
PIHEWERNC 20 23 /UHIIROHER A3 2 2%, ML L7203 UMK ClE, TGF-B 12 K HHiasssn
PIWERANERT 505, MEERE TSN~ N U 7 AR L1220 . 3
HEORIERER TUHE S5, 1RIEREZ S LI-SAAINL, TGFP 25Wd 5 X 912780, F—
F U RONT 7 U CBORIZE Y S BISHlERREATEE LT 5, Iz TRl R %
FAREHES T T S NGO BA 2 BI~5 2 & THARMIRAAEN) & 3 D0E AR AT 2
BN AAMNZ RS, A HTE 2 TS D 2 & OISR R A S T & DAY NREEE D
(& EH > TCND, LI035 T TGF- 1. D3AALDOWIICIIns AHERR A5 23, Ei L
e A CIIDAALZE TEEE VD TiEMEE A L TuD 39,

TGF-B 7 7 X U —|Zi%, WIS SFEE, PSR 7 FRREFE L, TR
JaRNfESI T ') > AL = —8 RAAL UMFAEL T D, TGE-B I3, 2 571D TGF-BI
U2 A (activin receptor-like kinase5 [ALK5]) & 2 4310 TGF-PIFRSZ AN H LD ~T 1 JUEAA
\ThEET %, U W RS TGR-BIS AN IHEG T 5 & TGF-BISE A —8 1% TGF-pIEYZ
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PAROREEBAKE FIAFHET 5 GS fHlkE b7 ) S b BV ACBAIE RAL DY
Y EARAVA=URREE Y B L BRESRAN TNE LS v ek Y v A LA = o —
Y ORERTEESHET 5, TGF-B LRRRICT 7 FE 1L, 77 F EUIPIZAEIA (AcRI £721%
AcRIB) &7 7 FETRISZRR (ALKY) HMEAIRZIZRL L, BMP (3, BMPIFSZ75(& (BMPRII)
& BMPUSZAAA (ALK23,6) MEAIREZITERT %, 1EMAE U722 AA S F— 813 R-Smad
(receptor-regulated Smad) # > /X7 B D C Fl AAET D 2lD& U U 5HEE Y b3 5, TGF-
BT 7 FE AN TY LR E X A5 R-Smad (Smad2 & Smad3)% AR-Smad (TGF-B/activin R-Smad),
BMP %GV %A 321F 5 R-Smad (Smadl, Smad5, Smad8) % BR-Smad (BMP R-Smad) & 1.5~

U b E3Z1F 72 253 70> R-Smad (3 Smadd &~7 1 ZBAE L L, NI T35 2 & OfE
W B R ORG-S5 49,

I THEA SN E TO AT v 7 TRED TGF-P > 7 FNVEId 5V AT %4 LT
BY, ZOVAT LOWHKEDTIR LN D LB 2 HIVTND, il TN TIX TGF-B 77 2 Y
—ThDHT7 7T % N7 v 7T HIT follistatin 72 E, AN CIET 24 AL THSH BAMBI
(BMP and activin membrane-bound inhibitor homolog), HI@E Cl% I-Smad 44 72 B3 = &%F 2V
H—E, & LTI CHEGHIHIIHAEAL T~ c-Ski, SnoN, TGIF (TGF-B-induced factor homeobox)
Thd, ZIHD TGFB 7 F Va2 F O, TGF-B ¥ 7 F VO EHEDEHE s T
THDHHLONH Y, FHZ Smad7 <° SnoN (IhI1Z TMEPAI 1 TGF-B > 7 /L DB DR & 51
ELTHATHY, ZNHONTIE TGFB ¥ 7T NADRBT 4 77 4— R 3w 7235 LT
Do

A2 AT, TGFB 37 F/L 24l % 2 5053 (CI8ORF1, TMEDIO) (ZBF3
FEEATO, T TIHESIIER LT D %9,

ABAERE TR, MEOBR S H Y . BUELWIEARUT CODFRENETZIZ m—= 7 LT
TMEPAI (ZHE(L] U 7= % 5> C180RF1 O TGE-B 7 /A U T35,

2. ik

(HpaRZE) NMuMG, 911, Hela XX COS7 #ifiaiL. DMEM/10%FCS Ths# L7-, HePG2
ik, EVE U ERA G MEM/10% FCS Tz L7,

o7 =2 F—BE) BEEA 1 HANZ, 10 J{ED HepG2 % 12well 7' L— MIFRFEL, &
® H polyethyleneimine (PED) & VN T, IBfn FHEAZIT o7, Bn FHEA 24 Rf#%IZ 5ng/mL TGF-
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B E721E. 25ngmLBMP-6 T 18 RHEHIMZTT 7, & TOIERITISNT, pCHII0 Z V= B
Z7 M —BEAEL, T—F ZHIE LT,

Qfitieddin ~ o7 BRORG 2R 572012, BiRIZ 50 JEo COST7 #ilaz 6
em T o V| THRFEL, kD H PEI Z AV CHITRI B s T8 A T 72, 40 IifElf%, 1x TNE buffer
Z 500 uL Nz T, K BT 15~30 il L7z, ik, HEEZH LV 1.5 mL Fa—7 128 L
Too TOMBEEMERD 5 100 pL % X HIZHIOF 2 —7 1T L, 2 x sample buffer 22 AtL, 95°C
T 10 7ML, totallysate & L7z, 7%V OMIIEEFERIZIZ 30 pL 0 50% Protein G Sepharose 4B Fast
Flow %1%, 4°C T30 2R L7z, #0NZ LY Protein G Sepharose 2R\ =4, H&EZHT LU
15mL F2—71TB L, HuAZ Nz T 4°C T2 BELL R L, WIZ, 30 uL @ 50% Protein G
Sepharose 4B Fast Flow Z/I1Z., 4°C C 30 ZfHiff##R L7, 1m0NT XY Protein G Sepharose Z[EIY L
T 1 x TNE buffer C 3 [ER&4%, 50 uL @ 2 x sample buffer 2 Ad1, 95°C TS5 MENL Tz, S1&#i
&, SDS-PAGE IZ L VikBla i, B RIA vx2Z Ty MEEZHWT, 7L ko
Y Eh= hre e — ARG U, B85 %, 1xTBST THEF L. 4%AF L /L2 /TBST
T30 M7y F 7L, 1IRbUAL 4°C —BisUG Sz, A, 1 x TBST T10 77, 3 B4
. 2 RPUAZINZ 30 TEEE CRUL ST (1 RHARRB L O 2 RBUARIE 4% AF L3IV 7/ x
TBST CHR L TR L72), Sdith, IxTBST TS5 747, 3 A4 L, Western Blot Quant HPR Super
Signal Substrate (TaKaRa #1)& 38 & L TILFRE S, LAS4000 (GE Healthcare #1)IZ THRERZ L
7

(RT-PCR) High-Capacity RNA-to-cDNAkit (71 777 /v —Xtt) ZHWT, iMTOREH
JHFEE Y2 1 AB{ cDNA 2/ L7z, Gk L7- cDNA #8751 L CGoTag (AWt #H
VT PCR VEIZ L 0 SFEE s 28 L=, PCR A L7277 A ~—ZLLFDO LB TH D,
~ 7 A TMEPAI 5’- GTGATGATGGTGATGGTGGT-3"/3’-GGTGGTAGAGTGACAGACTA-5" ~ 7
A CI80ORF1 5’-CGCGCAGATCCTTATCATTG-3"/3’-~AGTAGGTCTCCCTAGGTAAG-5  ~ 7 A B-
7 7 F > 5°-GCTCATAGCTCTTCTCCAGGG-3"/3-GTGCCAACCGGAATCCCAAGT-S,

1 306aa

4 o W T
SES

Al8aa
a2 C180RF1

59
AL I e B I Bin a
TMEPAI (L L7238 = YR M C18ORF1

e O CITH | forosen

7L =5, CISORF1 # M = L3 T 7 —
« HEW  TIT1 ] !

W - >) -acti

&7 (M1). CISORF1IZIL, 6 D |, mwm r—xrr| "

™ SIM E2 C180RFAZ AV I4+—LDF

PY PY B HepG2#AFa., 29345 Helaif

E1 C180RF1PAVI4—L4 C180RF1IZIE. diast Ba%E AT, RT-PCREIZEYET
TAEOBNZL->TIEBEOT V74— LAHBY, 25 AV 24— LORREHRA L =

12, MERATEE 1873 /B RIBO A TH S5, TM: C180RF1aZ 73 —hSEA~{=2T

1 BEsE. PY PYEF—7, SIM: Smadit & it DHBTRBL T,

o

Q
2
[y

T

HelLa

.
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TA YT+ —LHMFEEL, RT-PCR JEIC
CI80RFla (CI8ORFlal & CI8ORFla2) 7%
BNEWZ EE R L (32), TMEPAL I,
TGFB ([ X > TiHE SN2, CISORF1 %
TGF-B |2 k> CRE SN D -T=( 3), s | o
CI180ORF1 73 TMEPAI & [FIEEIC TGE-B 3 7T /L | St st ot P RS Tor SR

/N

= TMEPAI
= C180RF1

o

Relative expression level
(Ratio to control)

0 1 2 4 8 12 24 (h)

REBELNROHOWGMN o,

AT A ALY T 2T —BIEIC XD A

L7z (X4) CI8ORFI1 (ZX 5 TGF-
B > 7 FIAMHIRERE OV TRRET L7
& Z % CISORF1 % TGFP (2L %
Smad2 DY LA 5 Z & &5
L7z (X¥5), 5% CI8ORFI I,

TGF-B + 7 F/UZBH57 % R-Smad C
5 Smad2 & Smad3 (ZHEAT D8,

BMP 7} /UZE57 % R-Smad Thk

%6 Srnadl ))—QU\ Smad5 ﬁ:?fuj::/a\ L7L£75‘O7L: (6)0 Flag-Smad - 2 3 4 7 -1 5 2
CI8ORF1 N Smad2 FSGHIIZRRFT LI E 24 (X |wevs | o e
7). Smad interacting motif (SIMYBEIBICATAANTZ | werey| g | [ e |
CI8ORF1 i, Smad2 & DREETRMEZTERL (X8),

S0 — SN L WB: V5 - - §=a.
TGF-B ¥ 7 F/AHIWER 2R S eioTz (M 9), B =

HIENT 212 Smad2 & TGF—BIEE%@MWCT%%’?‘E) 5T %8 AL, C180RF1ESmadBOEAERHLE=, C180RF1(%.

SARA & CI180RF1 % Smad2 &

Flag-Smad2

30

20

Luciferase activity (arbitrary units)

ALKS5ca/HA
O- WTGFp - ALkSealtA_

WB: PS2

ER— ——

TMEPAI C180RF1 C180RF1 WB: V5
al a2

4 C180RFAI= & 3HTGF-BS L

(SBE)4-luc, pCH110&#IZC180RF1a7 1Y 5 C180RF1(= mad?!J*,

74— LEHpGRHARISEET AL TCPB | | Cog7mml- Ras n iR T 2 BALSmad2
MREFTARONSTF—HFUERILI] | o) meie S Lo, C180RF g yay it
C1BORF1HC1S0RF 1 EFHk-F R (= TMEPAIERI#IZSmad20) ) B EE L2

TGF-R ¥+ NLEMFILL,

C180RF1a1/V5 C180RF1u1/V5

IP: Flag - ‘ ‘

E6 C180RF1&Smad2, Smad3&D#ER COSTHMIZRH I

Smad2&Smad3I S RMIHEELE.,

™ PY SIM PY Myc-Smad2
BICHLTRAL TS DL % COOREA o aovon
IP: HA
HHL7Z 1 0), L3>, W8 tye -
C180RF1 {X.SARA & Smad? i WEIMYC | oy i - - o
BERETHIEIZED . TGF- - . ~
Ny2/a N E7 C180RFIZR{k SIMEZET A TFS=2IC ) R -
B I INEMMIT DL |anirenpemnsnness. WB:HA ®
N
ol - .
8 C180RF1 -Smad2f&] @ COS7H
fRlcREEhiEETFEEAL, C1B0RF1ER KL
Smad2 DB EREILI, IATRIK(L, Smad2eD
HEATERAL,
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EE

FLEE X, TMEPAL [ ZAHIEIED & %
/3 ¥CZ% CISORF1 Z[AlE L7z,
CI8ORF1 & TMEPAI | N Al
O MEE 4 < FRIRIEE R
TR, TR BRSO R R
B0 75%, HIEAREEI L 67%DH
[EMEAFF>7-, CISORF1 (X SIM 7H
aRFOZ & L  TMEPAL & [Flkk

\ZTGFB > 7 I VAR CHIGI L, 72, 72721, C180RFI1
I%. TMEPAI & 70 EHFAZHEEL L TV, EFIRET
TGF-B > 7T 57— he— =L LTET% L5
Z BiLD, —J7, CI8ORF1 DA TR % Z &3 TE 72U
D TGF-B > 7 NVEHENZITED & TMEPAT OFBLNH;
XN, CISORFI EHRILTC TGFP 7 /v afil42 &

EZZ5NTWS (X1 1),

5. 5lHzGER

30 0o -
W TGFp
‘3\ -
2=
520
38
o=
5z
5 E10
=1
-
0 WT ATM BPY  dA
C180RF1al
9 C180RF1 & ATGE-BL 4L

% HepG23#AiEI1=(SBE)luc, pCH110&#
IZC180RF1aZ Bk##E Atk TGF-BTHIM
Lo 2r5—EEHERELE, AT ERIE.
TGF-B 4 LA B LM TE o1z,

C180RF1a1/V5

Flag-Smad2 - +
GFP - - -+
GFP-SARA(SBD)- - + -

WB: V5

WB:Flag [ = ]

—

GFP-SARA
(SED)
GFP

WB: GFP

E10 C180RF1+SARAM TOiSHE COSTH
falcRR#E N foBEFAE AL, C180RF1&£Smad2
fEE TN T 2SARADFEEFRE LT-. SARAL

C180RF1(Smad2#F & (T LT, BARMELTLS,

C180RF1

2 Cytoplasm
— N

-l

Tyl Type|

31— B

C180RF1(%, EHKECTOF-pLF FILITHT BT —h
F—/i—LLTHAT S, TMEPAIIR . BEDTGFRLY +
ILEIBRASR (T ERo i E (LRI THE SN, C180RF14]
BRLT, TGF-BL I FILEHIH TS,
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i

& ¢
& &
§ T R g
Q +PKA & & +wx2 O
5 20 90 5 20 90 min

.U
YUy Sygvwy
w =
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DS HCOs & Ca2t & Zie ST L T DB AR A TS BN B 2,

5. 53T

1. Park S, Shcheynikov N, Hong JH, Zheng C, Suh SH, Kawaai K, Ando H, Mizutani A, Abe T, Kiyonari H, Seki G,
Yule D, Mikoshiba K, Muallem S. IRBIT mediates synergy between Ca2+ and cAMP signaling pathways during
epithelial transport in mice. Gastroenterology, 145, 232-241 (2013).

2. Kawaai K, Mizutani A, Shoji H, Ogawa N, Ebisui E, Kuroda Y, Wakana S, Miyakawa T, Hisatsune C, Mikoshiba
K. IRBIT regulates CaMKIla. activity and contributes to catecholamine homeostasis through tyrosine hydroxylase
phosphorylation. Proc Natl Acad Sci U S A,, 112, 5515-5520 (2015).

3. Kawaai K, Ando H, Satoh N, Yamada H, Ogawa N, Hirose M, Mizutani A, Bonneau B, Seki G, Mikoshiba K.
Splicing variation of Long-IRBIT determines the target selectivity of IRBIT family proteins. Proc Natl
Acad Sci US A, 114,3921-392 (2017).

69/228



F— 2

ANT T LMEFERD ANV MESRREME

EBRE (REEIE)
E30)
MU L2 & DMES T, DS T WS 28 TR LT 2N R
Wb ->TWD, —F, T BEOWKT IV RORFED U AT A v F A —V 4k
(Cys-SH) A=z NL v MER (S-= hu ik, -7V EF A4 1k) ST, TDX
X7 ERERERIBENCBI D> TV D 2 E BB TN D, RHFFETIX, INT T LA F U
Lo THIE SNDHRES LSy BA, AKROHAL ST MESRITMA T, IHHEEFRE
(ROS), —M&fLzsR (NO), {EMEA A T3+ (RSS) ICk-oThbarvbu—anT
WL ZEEERLZ,

1. H& - BB

WE VTN NET 2 (Ca¥/CaM) IZ&» TIEMAL SN D U k%R,
CaM ¥ —FREZT, 1TV, Ca¥/CaM [ B RICE » THK SN D —BLEFR (NO) &
& HICHagRRIC B DHRE Sy - Ch B, — 7 IR W ) & S IGMEEE R (ROS)
R—EbESR (NO) IE, B, MEMICEBETL (LRy 27 R) I Fah1e LT
BEREL T 5, BILZZMET, NO L X F—PBEERZ, MRAERRY hU—2 T
FfiE L C& 7z, T LT, CaM F T —FRED NO v 7 F iz kb L Ky 7 Rl % B
LT, Eim, I, ERNICEEIFET DIEEA AU o7 (RSS) 23010 b
Ky 7 ZHIIA & L CTHEBR 2TV 5,

BR): CNETORILOHMAZAENL T, DAL T T AMEERD N MEARIGENEIC
DOWTRSS DG LEDTHATHZ &2 HME Lz, BAERMICIZ, 1) NO E55%RIC
X DHIMANIE B2 OFRETHEREMAT  2) RSS DA L T OAPISREDMT L LT,

2. FHik
1) NO 575 RIZ X 2 MIaN{E % OFREiBEse MR T
B MAE 2 F 72 NO 3 B2 EENC L 2 v o 7 BB B R RE O fifhr
fFEZE, < BB FHIME T AARRIZ &2 oD M5B R OfET
AL MEMFERE M2 BARDAERRIZ £ 2 T Vo 0 MG 5 R Ot
2) RSS DFEE &2 OAEFERE D FRMT
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2011 FFEITFA LTo A ARSI S f@ 5 — i/ P T O 2 K 0 | R RE DAL
SHEE R S, SO, Te LWV TENEENTEY, "™ (445
#1109 H). "Te G 33.6 ). P"Te CEI3H 30 Rt . WTe CHEEII 3204 H) L\ ol
BEARENGFH TR X% 100 5137 LU (~10% Bo) I biEd s & M &z & RFED STV 5,
LoaL, BT A (Cs) 0T vFE ) ITHAT, BEHEHEREE LD Te DAKD D\ NIBREA~
DFZBITHE O FNHIVTU VR, AERIZED IAF T HERTED Te IZOWTE G L8 L LT,
MTe &9 TEENEFOTOHEDODRNE, @™ Te R0 P™Te &\ v 7~ BRI MOBAEI R
SRR Q@FE - EHMEETH>TH PTe DL I ~EEZEL, BEPEOT & LT LA
HEEL VS TAEANTR BN MR R IND, TN PTe & Z ORI & 2 IFED 1 itk
TR E < I TR b &5 MR L ST D, OR@IZHOV T Te DEMAAN TONGHT «
BREA . QIO TUEEME N LTEEIE S 5720, BOA 7 O TREIANIZEST 5 Te
O - BREZAGINCT 2 Z &IC ko T, Mgt Te DAEREZfRE )T ROERWEE
D EEZBNDD, RIEFIFFERDOER I/ SIVTURY Y, Se 1S Te & FIEDH 16
R TH Y | ZOMRHHERIIT, Se & IREDIAREAZAH LT\ oo Gie B s
R D Z LRI L TR OD, D728, RO RIED T 72 HAGRRS OMFINI R
M5,

ABPETIE, BIEIZIT 5 Se & Te ORFEMIOIRIEN G, LHENDITTHRDARTEARMFEAIA
AT 2 Z L2 BRI E LT,

2. HEE

ARG Ul Se A& 53411, HPLC L#BERES T A~E&mriE (ICP-MS) %
FBE IR oTE (LCICP-MS) 2RSS~ I Y 7 Rt EOBLE G, FbFIH ST
%o L, BEEIOD Se (RO /4TI 2V TIE LCICP-MS 1HEIL TN D H DD, FHD Se X
HOOREITIFRAD D, 2T, BSI & A A& LIz LC-ESIMS-MS ORI 2 Hivd
2, ICP-MS {ZE| ESUEEIHTEIIEEICIWTE Y | THILTZIE Y OfEHTN TE 22N &M
%\, % ZTLCICP-MS & LC-ESEMS-MS ZAHMHNHIH L, AHD Se <° Te DREAHAODFIE
1O & &L,
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3. FERKRUEE

AWFETHONI AR E LT, Bl ORI A ET D Se 13, MillaN T L/ o7 R
A F> (SeCN) (A SN TG ZENHABE 227", ZHUTHINEN CHERI RO
B UURA A %, KRN O 5 2 ORI L 0 AR LT=NTEIED S 7 A AIA A2 i8R0 Ly
Hit L Aoy 7oA L 0 b DR, B L L7 AR END Z L AR LTV, E
STHE B> TEEHT D LW BETH LD, RO T AWA AL 35 H% ED LS ITE
L TWD O BN 20N DD, AEIGOIVCARAZO T, Fig 1 OX 572G~ >
TEHEE LT,

Te (ZDWTIL, fiidiRe Se DRERES I DEV EY Tl FHRIT 3 SOV ERT 52 &%
RHL, 205502 SORECFEE LY, 205 HD 1 Dk Te 54T X JBETHY | Te
GAET I BNEEA AR END L\ ) 2= — s R 5 2 LS TE 2, Al
BITHRAED T, Fig2 DX 573G~ v 78 LY,

4. 5| TR

1.  AnanY, Kimura M, Hayashi M, Koike R, and Ogra Y. Detoxification of selenite to form selenocyanate
in mammalian cells. Chem. Res. Toxicol. 28, 1803-1814 (2015)

2. Ogra Y. Speciation and identification of chalcogen-containing metabolites. In: Metallomics - Recent
Analytical Techniques and Applications -, Y. Ogra and T. Hirata (eds.), Springer, Tokyo, 43-61 (2017)

3.  Anan Y, Yoshida M, Hasegawa S, Katai R, Tokumoto M, Ouerdane L, Lobinski R, and Ogra Y.
Speciation and identification of tellurium-containing metabolites in garlic, Allium sativum. Metallomics
5,1215-1224 (2013).

4. Ogra Y. Biology and toxicology of tellurium explored by speciation analysis. Metallomics, 9, 435-441
(2017).
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7T—~3

RAYEDJRREDFEIE & a3 DR T2 R W5 729 PCR & ESI-MS %
FHA AT TR HEIZBE T A58

AR (i FASEREER)

E78)

BIYEDFINE A TVRICFE L. FINEEe R 2 BET 5 2 ENEEN TV D, £
2T, WD 16S VARY —2L RNA s OB E B o PRl a5 77 4 ~—I12 k%
PCR W%, ESIMS |[ZEANT % 2 & ThofaailliEd %5715 Tdh %5 PCRESIMS {EOREAAT
o7z, HERERRD PCR BEEMI D)y F-BAFFH IO, IESRFD S B2 DBt D,

1. HR-BrY

YBRNOT—1L [T T 4 7 AfffT & PK-PD T 21 o T h R e U S R O )
ThoTohy, FRa L7ofR, BYMC X D18 HoimA & o R0 o a7 a7 43 7 A gt
THEZ D Z S MBI OO T LW Sl L7, 220, REOT—<ITER LT
JERYLIE| 256 Ll e idIa iR a4T 5 1201 iE, FIKHEORIE & SHISE P e L 7
Do L, BB CIIEin b ORI 2 DITHH 22 272, AR5
ARG (Empiric therapy) AMTHIL TS P, ZOIRIRORNIZIL, FE S5 JFINE %
WIS B/ 3—=F B T2DIT IR AT M OPIESESCHFREIM T 2856732 2, % Ok
YREIZH B2 A Y MV OGRS LD Z L Vh7Ruy, D720, MHPHERE DR,
M LOFE, BWEHFZRAED Y AT SKEREOMR EW) SESERT AV v "24ELD 2, L
723> C, BRSEDSFIRE 2 TRICFE L, RN @b e A b9 5 2 L2 ENT
WD,
JRREORGEZRFEDOFE L LT, Falt, BESHE MS) MNEH SN TWD, Y7 A
AEITTH L~ R v 7 Z3dRLV— A Ak MALDD LU= ke A7 L—A
FAb (ESD DBRFIZ LY | H~@n FEOBNLZEM AN G, KEA AL 23 ESED
Z LNATREE 72072 Y, MALDI AR THERR! MS % V5515 (MALDEITOF MS) 13, Hifke~
U w7 ABRA L CL—P a5 2 L CA AL L CEEBZHET D HETHY ., H
L S TY AR MVDRE— U MR D Z L BRIEEFTH bOTHD ¥, ZIUTKTL,
R AT —BEENE (PCR) & ESIMS Z#HA A8 720515 (PCRESIMS) (X, B 16S Y
Y —IRNA (16S IRNA) Em -0 AIARTER A RPN 6% 77 A ~—Z HVWT PCR
THEIR S, 35472 PCR M)A ESIMS ([TEAT 5 Z & C, A SISl A&7 2
R a— a2 AL W RHEFEZHWT, S rREZRET2HETHD, £ LT, HBbisy
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T EHET—HN—RA LT 5 2 LT, EREOREZT ),

MALDI-TOF MS |, — R WETTH 5 Y D% L, PCR/ESI-MS 1, 5281 .
BB O, KO SMHEEsE D, SESE S T 7 Tl 2 ORFARRRIAY O EERAE TE, FIRED
[FIAE & [FIREL 4L S DA D FAIMHER T2 HETE D, I DS, HIESRREOMRIE) SO
JREIRORRH G ATRETH 5 V70 ERIRDKE N,

Z T, AW, A7 ey =y N THTZIEA L2 ESIMS o 5 MU Eii— T
R N 7Y REESHEEE (Agilent G6550A Q-TOF LC/MS) % VT PCR/ESI-MS 12k %
R O  [FEECOWTHRET 52 & & L,

2. Hik

2-1. AW A4 L

OfEEF#RK : Pseudomonas aeruginosa ATCC 17853, Staphylococcus aureus ATCC 25923, Escherichia
coli ATCC 25922

@16SIRNA T&{5F-DIRAFREI %% PCR 7T A ~— : STk U2He, BLFZ2 A=,

Fw. GGATTAGAGACCCTGGTAGTCC, Rv. GGCCGTACTCCCCAGGCG

(31 A8 DNA 20 mer 5755 : poly A (Mw. 6202), Poly T  (Mw:6022), PolyG (Mw: 6522) .
PolyC (Mw:5722)

(@1 A DNA 60 mer 33 J T8 2 A4 DNA 60 bp A3k : E. coli AB035921 1 @ PCR €4 (113 bp)
DRPLy OHEFS D 1 A845° -GGA TTA GAG ACC CTG GTA GTC CAC GCC GTA AAC
GAT GTC GAC GGC CGTACT CCC CAGGCG-3" (Mw: 18472) &, ZDOFEffH S CGC CTG
GGG AGT ACG GCC GTC GAC ATC GTT TAC GGC GTG GAC TAC CAG GGT CTC TAATCC-3’

(Mw. 18485) . FLUVEEHA 2 ASHUFR L 7= H D

®1 A8 DNA 113 mer 35 U2 A48 DNA 113 bp &5 : E. coli AB035921 1 @ PCR #EY) &[] UAL
Fo> 1 A$H5” -GGA TTA GAG ACC CTG GTA GTC CAC GCC GTA AAC GAT GTC GAC TTG
GAG GTT GTG CCC TTG AGG CGT GGC TTC CGG AGC TAA CGC GTT AAG TCG ACG GCC
GTACTC CCCAGG CG-3" (Mw. 34962) &, ZDFH#H 5” -CGC CTG GGG AGT ACG GCC GTC
GACTTAACG CGT TAG CTC CGG AAG CCA CGC CTC AAG GGC ACA ACC TCC AAG TCG
ACATCG TTT ACG GCG TGG ACT ACC AGG GTC TCT AAT CC-3* (Mw. 347489) | 35 L UNHi#H
% 2 ARG LU 7= 6 D

225Gk PCR
Bl RAEICE > TDNA &l L7, 20k, 2-1.007 7 A ~—% M T PCR 1T

VN (AR 94°C 5 43, BV 94°C 30 b, 7=—1V 7 55°C 30 B, {HELUG 72°C 10 )

X30 HA 7, 72°C 743, D% 4C), 5541072 PCR EWZFERL LT MS ORIEREE LT,
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2-3MS (2 L HHIE
ESI-MS % & LT Agilent G6550A Q-TOFLC/MS (7L b« 77 /ya—) ZHH LT,
MS DHIEFRAR 11T, BEWHIZIIEEY o E=TU . (AMAc; F¢fR). 7 F=FUL
(ACN ; LCMS i), A% /—/L (MeOH ; LC/MS ). 1,1,1333-~FH 714 m2-7m/ ) —
/v (HFIP ; LCMS M) KER(ET =D b (Fifh) . XU P2 R, A 4V —L (R

£1 MS DRIESRMHE

(Dlonization : ESI-Negative @Dry Gas: 12 L/minat280°C ~ (3)Capillary Voltage: 3500 V
(©)Sheath Gas: 12 L/min at 350°C  (®)Nozzle Voltage (NV) :0, 500, 1500, 2000V

(®MS Range: 200~3200 m/z 13 100~10000 m/z - DRERE AL : Flow Injection (10 1 L/[])
(8Flow Rate: 0.2 mL/min

77—H). NVZFAT I (TEA; Rtk ZfEH L=,

2-543 FT — B ADIERK

EZ BioCloud (https:/ezbiocloud.net/) 225, 16SIRNA s 1% & OEOE 21— N, F44, 2k

B AE 4 7> m— R L, Microsoft Excel”% FAV T 2-1.Q0D 7T A ~— &L Z DIk EN D
HoOEERA R L, B3t FREEZFE L TF— 2 =2 2fFk LTz,

3. R
3-1. 1 A4 DNA 20 mer OE

KD PCR i %, BEHZ 5 BEONI0mMMAMAe : ACN (1: 1) L CHIELZEZ
Ay RAARY MV E BEIRSANA A DT TGRS -T2 Enh, £1 1 AGH
DNA 20 mer ZBEEIOUREE (10, 1, 0.1 pmol/uL) THIET HZ & & Uiz, ZOF5ER, polyA, poly
T. poly C THAMiA A4, poly T (10pmol/uL) TIET7 2R U a— 3 »OfEE,
DFEMEOI, WIT, HEEKO PCR FEY A, BEH 10mM AMAc : ACN (1: 1) (2T,
MS ® Nozzle Voltage (NV) % EiF % Z & TA A ALDIEEEZHIFF LT 0, 500, 1500, 2000V &
L CRIE L7225, NV & B CHEliA A3t Sivizn 7o, £ 2C, HakEiko PCR )
DRSS DHFBY BoD DNA ARfbhZ AV TS ORIESIE O E1To 2 & & Lz,
3-2. 1 A4 DNA 60 mer & Z O, 2 HOEEY) (60 mermix) . 2 AEH DNA 60 bp OfIE
OEHE 10mMAMAc : ACN (1: 1)

60 mer mix ZHIE L7-AER, 10 pmol/uL . NV 1500 V (ZIUWNTOHEAMA A 23t Sz
W, T AR a—va U CIERR FRIFS S s o T,
@BEE  100mM AMAC : MeOH (1 : 1)

60 mer mix ZHIE L7-AEF, 1. 10pmol/uL, NVO0~1500V (2000 V [ ZZEMSED 72D AIE
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fife) 1ZH\NT, AiiA A AR S8, A A B IFERI AR o T,
@RHEH~ HFIP OFSN

7'a h OB 2 & TA A REOUGEA IR L CIIN L. BEiEZ 100 mM AMAC :
MeOH +200mM HFIP (1 : 1), 200 mM AMAc : MeOH+200 mM HFIP (1 : 1), 40 mM AMAc :
MeOH +200 mM HFIP (1 : 1), 100 mM AMAc : MeOH +400 mM HFIP (1:1) & L7-, 2 A4 DNA
60 bp ZIIE LIAER, WINOBEFIZBOTHE2liA 4 5 LE =2 i3Sz, 4
FEIIB NIRRT,

@/EE : 1MNH, OH: 50%MeOH (50 mM piperidine, 50 mM imidazole) (1 :1) "

F9. 2484 DNA 60 bp DREZAT o7& 2 A, 2fiA A 0 &AL, 1 48 DNA 60 mer
Doy FEEFIU 18472 DE— 7 Mg mi< . IRVT 18494 LD B — 2 23@i< |, Fffig D71
18485 DE—7 [HE o 72, 2T, 1 ASHDNA 60 mer L FRMiHAZZNZNHE LTIZE 2 A, 1
AEH DNA 60 mer Tl 18472 DM b B —2 & LT D203, FRIEE CIE 18507 fHrdd v'—
7 b < 18485 TR TRV E W ISR T o7, IKIZ, 60 mer mix ZIE L7= & 25, 18472
& 18485 1A 2 KE—7 & L CETRERMG Dz,

GBENH : 1MNH, OH: 70%MeOH (50 mM piperidine, 50 mM imidazole) (1 :1)

F9 2A8HDNA 60 bp DHIEEAT o2& Z A, SlliA A S, 1 484 DNA 60 mer
Dy FREEFRIU 18472 DE— 7 b mi< . IRVYT 18494 (D B — 2 3@ <, A7 17
18485 DE— 7 [HEA o7, 2T, 60mermix ZIE LIZ& Z A, 18472 & 18485 #Eie™—7
IMGELIIZIEUHIT 18493 X0 18507 D E—27 L 0 &A=,

@EHH ACN : 20mMTEA (1: 1)

F9°. 2 A DNA 60 bp DHEEITHT=E Z A, SliA A2 4, 1 A8 DNA 60 mer
DIy EEFIT 18472 OE—7 Db i< . RO THIIED /> 78 18485 D E—27 3 Eh -7z,
RIZ, 60 mer mix ZHIE LT=& A, 18472 fhlr L 18485 (LD —2 DIN L ¥ —TF 722 KE
—r7 L LTHELN,

3-3. 1 A% DNA 113 mer & ZOFHMHOIESY) (113 mermix) , 2 A4 DNA 113 bp OHIE
32@DBEHEZ VT, E3 113 mer mix ZWE L& Z A, SliA AU HSh, 1K

FH{DNA 113 mer 055 34749 <0 OFAfHEHD /71534962 LV HEALEIRE Vo5 (34790

T, BROVEEEC X W B 5728 35005 <0 35026 1300 256007, WKRIC, 2 A84 DNA 113 bp

RE LI E 2 A, FRRCENENREV 3 (REEICE D ER DA%, 34895 fH L 35050 1+

UL, 32V NE 34800 1T E 35100 150D 23MF S,

34 BEAFRD PCR FEHORIE

32.@ODEAEZ AT, 3 Fiffio PCR FEMIOREZATT-& 2 A, Zif A b LEE—2
IR SN, 1 ABHOY TR (B2 35003, 35258, 35042) CFRAfHO Y 7B (ZhE
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FU34705, 35067, 34668) 1HGHLNRD-T-,
35 M — b U v VW RRET

FRRO T EL D b REVV TEMGFOINZ END Na' & 7e> T D AfREMEZE 2,
i — R U w3 (Agilent AdvanceBio iif RP 77— K VU » ) ZHWT, 32.@ODBEFHIZ OV
TU T vz NCHNE Lz, ZOFER, 60 mer mix Tl 3-2.0) & FIEZARERAMF D7, 113 mer mix
Tl 1pmol/uL, 2000V TOHATHDHN, A— R v VIFEHEID G, L0iFZoZ Lz —7
TEEHD 7 TRV ME (34770, 34984) MG DAL, LarL, 2 485 DNA 113 bp Clddy 13
Boeh Tz,
3-6. Iy T —H_—ADIEK

EZ BioCloud 7513 63242 [HDIEHNA A 7 v m— R CE T2, I ~—OWERFIFDEET
I, 33387 Ml LA CX 20 oieiodd, 774 ~—FHROETU KNG T D 7O OFFEZATO,
AT 59976 fE] (94.84%) DEFIFEERIET H I LN TET,

4. B

AWFFEUINTIL, HEAFERD PCR IO /3 FEHSMS THIE TE D Z LN & 2 D72,
FT MS ICXBMERI AN 5 2 LTS U, Flix OBEFRZRGT UI-AER, BEhEs
ACN : 20mM TEA (1:1) &925Z LT, 60 mer mix, 2 A4 DNA 60 bp {2V CIIASHOIHE
EHE Iy BeaASD Z EVCTE T, UL, 113 mer mix, 2 A% DNA 113 bp, 55D PCR
FEMNCOWTCIE, B T RIS L0 o7, 2T, Na g & 72> Tl 25
Z. B — B U DA WD, 113 mer mix DA LOUGEEIIF O -T-, 5. 6725
HIESIEORFDLETH D, HFRT—F_X—RIONWT, D TFREREETE - 7125) 5%
(ZDW TR B S IV OW RN Z < G ENTND Z EBRRFETE 727 — 2 BTl
TEDH1, FERHIRE W EEZ BID, Fio, BRFEEOREL B 57286, AEI-AW:
TTA=—12F T/ <, D 16SIRNA B{r 10 AIAEI A B o /A5 5 7 7 A ~—%
WTRREER, & BICERIMIER R KT 27 T4 ~— % WG54T 9 BN S D,

FROAMESTIIRES, B AR L. ORI D ORRHEE L LT, FFROBHRMRA T
Btz TV, BYYEDIFIKBEOFIE & R 2 MR- O Wi S Bk L 72V,

5. 5IF3GE

1. AAMERZFFETHRREIRA BT A AREES, AT A KF4 7,
552 (R, FEENEN BAERER 2, U, 2010, p.14.

2. RN, BIMEY, 1 BYYERROEAF 1| BEOIRRETOT ot R, “GR%
A TR L D7 R DT ODBGYEY: - FLAFIRRT XA N, AHE, RS miHE
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10.

I1.

12.

Zim, CIE9, B, 2015, pp.3-12.

Ho YP, Reddy PM, Identification of pathogens by mass spectrometry, Clin Chem, 2010, 56 (4),
525-534.

TREE L, Ho TR E 72V VE &00mEE Vs OfFIE, “ H T Medical Technology BiUffH U
FHND TR A F—2 LI ORE « BlsRd - EEoh— , &
HEERHARR, B, 2013, pp.100-135.

Kaleta EJ, Clark AE, Johnson DR, Gamage DC, Wysocki VH, Cherkaoui A, Schrenzel J, Wolk DM.,
Use of PCR coupled with electrospray ionization mass spectrometry for rapid identification of bacterial
and yeast bloodstream pathogens from blood culture bottles, J Clin Microbiol, 2011, 49(1), 345-353.
Greenwood-Quaintance KE, Uhl JR, Hanssen AD, Sampath R, Mandrekar JN, Patel R, Diagnosis of
prosthetic joint infection by use of PCR-¢electrospray ionization mass spectrometry, J Clin Microbiol,
2014, 52 (2), 624-649.

Ullberg M, Luthje P, Molling P, Stralin K, Ozenci V, Broad-range detection of microorganisms directly
from bronchoalveolar lavage specimens by PCR/electrospray ionization mass spectrometry, PLOS One,
2017,e0170033.

Lin Y, Fu'Y, Xu M, Su L, Cao L, Xu J, Cheng X, Evaluation of a PCR/ESI-MS platform to identify
respiratory viruses from nasopharyngeal aspirates , J Med Virol, 2015,87 (11) , 1867-1870.

Farrell JJ, Sampath R, Ecker DJ, Bonomo RA, "Salvage microbiology": detection of bacteria directly
from clinical specimens following initiation of antimicrobial treatment, PL0OS One, 2013, 8(6), €66349.
Wolk DM, Kaleta EJ, Wysocki VH, PCR-electrospray ionization mass spectrometry. The potential to
change infectious disease diagnostics in clinical and public health laboratories, J Mol Diagn, 2012, 14(4),
295-304.

Jiang Y, Hofstadler SA, A highly efficient and automated method of purifying and desalting PCR
products for analysis by electrospray ionization mass spectrometry, Anal Biochem, 2003, 316, 50-57.
Hofstadlera SA, Sampatha R, Blyna LB, Eshooa MW, Halla TA, Jianga Y, Dradera JJ, Hannisa JC,
Lowerya KA, Cumminsa LL, Libbya B, Walcotta JW, Schinka A, Massirea C, Rankena R, Gutierreza J,
Manalilia S, Ivya C, Meltona R, Levenea H, Wilta GB, Lia F, Zappa V, Whitea N, Samanta V, McNeila
JA, Knizeb D, Robbin D, Rudnick K, Desai A, Moradi E, Eckera DJ, TIGER: the universal biosensor,
Int J Mass Spectrom, 2005, 242, 2341.

85/228



F—<3
AENa LY MERRICES  REHEEM DO BRI L OEEHIENTIEDOMEL & o
LIERESE CGRYBIREFRTIEE)

E:23)

EEOHTHEE B L C, RN TAE L DHA Do Ly MEfiiz, BN OE B IEAT
T2 FEL AR R FRIBLE OB L. ZOFIELZEMET (toxicology) . FEERIEHLY:
(experimental pharmacology) 5 K UNRASEIE 537 (clinical pharmacology) ~HT 5 Z &% B
& L7e, KIE FDA DIERSEHMOLZEMFAFRBIT DA X AZBW T, @8k Y ke M
BT 2 MAEFPREED S O MREW) & L CER SO RGO 5 6, ) R~ R A
e UCHY i, SFEEESHTAIC LY & MBS DESERORUGHE S & /7 D ARk
SERED DV NIAHEAEFNIA Y © TR B AR 2 B 4E LT,

1. EHE-HHB

AR F- DLy MERFERIRIE. 2/3L Y MERFOEMERS K ONE B HIRFZe) Sk b 75
S TWD, —TJ7, AFETE - BRSO L0 | ASRARFUATE L\ iz 2k a4’
BRREI, ZNHDOFEUCAWIV RN T-L Ly MBS 2 Z &2 80 Ji-7e B sy
T DNy MEAHB RSN TS, ZILBEEHDEENG T & OFSAICBEI L TR, 1R
AT SRS S BB A > T D Z E I HIV TN D, —H O LS KOS C
TIAEHNEM LD A T = X LRSI DRIEI TN TS, UL, BFibEmIBE L
TOFRID72 L TEECERSH B OFT- 2 f6RIRF L E 2 HiLd, ARFFEETIEI
T, b MBIUEREMWOY LB L O~—Ft v ML CHRAEIEE L L CEETHHIT
F R 1 L P450 (P450) OFERFERAIZR R A E X 7o R A s L C& 7=, Bhipfilc &
DREFEDIENEERET 5 2 LT, SUHERETE G OB Z TR D 2 & TE D,
BilE LC, ERHNAERTAEDIIE L 72> T DY Rv A RIZOWT, ZOFRBLA I =R AT
R CH T, Lol ITHFSHFFEE CERNICR N TIE P450 12 XL DE(LAZAERT 29U K
~A NI E TN E2 TA ATEIRE LTRIECE A Z EZ2WBMNI LTz, £2C, B
CHLHYY RvA ReZofERbaExG L LT, W ARGy L oLy MEG%
Bt D FEE ML L, SR LEMORSMEURISAT 2 Z &2 e L,
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2. HHk

TV M~ MEOREHIIEE R & TSNS e M~ 1 b P450 (P450) 3A FERICKIE

W% v MK HepaRG fliER C mRNA £ D\ T P450 231 & Of i iR
2 X > Ml L7=, il & RIS 5\ % HepaRG AR 2 FE RENOG ~ 7 A TR L.
PR & ARy & DR E ¥ A T~ U AT L, R ORI Z LOMS/MS T L7z,
H U RvA RHEEOE NS PEREIIOFES % L 7 BITHOUNT, S % FAV N CRET 950
D5 2 TTAESWKENR L O EHERRERE AL HAE DT 0T 4 v 7 AR T
Lo, E6ITHY R=A MEREEMAR~ Y F~A RBEXOL TV F~vA FEk Mff A T~0
ANHE- L, SR OBULEY & AHIREZE L, SYERE ST A —2 iR T 5L L
(2, b MBEHERYERE (PBPK) E7/VAMEEEL, b M CORNEREZSME T L7, =Y
B Thdt MR =aF B IO aF = REHIE DTSR 2T 2 7o Ol EBLRAE
{107,

3. AER

H U R~A FEORENEHUFSEE b P450 3A BERIZ KT 3508

il e NI HepaRG il 2 13, AFHHEECTH L b MIEFEROMNEEZ & LT,
HH S TWD, # 2 CiFHilaoiRe & L CEREZSMRENGIEY . SR E L2V Ce R
IRES L & HORET Lo, FRZ. B MIFCE < OFEMORENZEIE- L TV 5 P450 3A DG
TEPECOWTIR, B MIFOHEEER L 0§ HepaRG A XZ2 B0l 471 LTz, P450 Ol &
LTHBILTND Y 77 VB ATSE L, BEESRERIARDSTRD b/ Z &7 5, HepaRG el
Xt MBS & [FESEORERFHERBRIM T2 5 2 LGRS, 2O X 2 IZoMEmI
KT DIEMSRD BN Z &6, B R A REFFHUZIINL ., TR~ DU TR
SHL72& Z A, HepaRG IO P450 3A D mRNA LU TH Y R~ A RO CEEL T L
FAPRD BT, B MCOTREWTH D SAKBUAEZ TN LIGEIE, 2 OBERIRA D
IR oTeZ e, U VA FEMENEEINISSAF SN 25 5 Z L v S

=Y, EBIT, PUNRERIAY v~ N 7T T ESWEEBIAET LT, DT Tidd s bo
D, FE~A RO A S CROGH I B S NIAER T 5 7 V2 FA AN
DM STz,
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t MRS N~ 7 A CTOERGET & ARy & Ofi e

t MT HepaRG iz AV = SEBRR OB IMESMER TX . Y F~A ROFFEEAZERIZD
WORRT D Z EnfgEL e oTe, YU Rv A Nid, ZOFERGHWNS e R & T omgEs T3
720, ZOTDICEZEMFHI W TR A BE T DN b -T2, £ 2T, ERE~ T AL
b MFIRZRRE L7=F A 7~ 22 L, & MUSUSHEREOZHI~ORAIZ DTt
L7cE ZA, U RvA Roe MEFEREOERN E MEET VB TRO BV, RS
PEOEE, F7eb BRI OV THRE L7z E 2 A, HU Rvd REDOHFRICE Y, sy
ThDHIXY T LOKRE MEET VY COMBHREITA R R LTV,

W) NvA FEROE NSRBI OFEEZ L 37 B D 2 IR TEESR KNS L OV BT
\Z KD

b MUEERET Y R~ A R SKBEIART, BEEEHR OB IR ~ORINTIL, FB D
B MIFSTpinoTz, b MUEIIEE- LD PAS03A 7 T A% & NIk L TGEALT:
~ AL, RISEERICTY Y R~ o RORE~ORBLBIER L2 24, E L P450 3A
NTQEIREA~ D AHBRIR TR T, 12 A 9 BRI 2 Of oy DB bz, 0
ZEMBYY R A ROMETTOMHEL, £ O bAYREIREMI SRS % rlReA v Sz, £ 2
T, HCHER S KB ) R~ A NG 1RO B b P450 3A A TYEREA~ T 2B LUk
MR~ 7 AT 7 vy —5 &Rty 2 A EHEHEIR L, 2 ROCERVKEN 2T o7
ARy "D, IR E EfHEs (Accelerator mass spectrometry) Z VT, $U <A REskD
HERNGY T & DS LY MEGIRESRIT LTZ ¥, 35N 2 Kt AR Y hOT a7 4 v 7 AF
TR L DT ORERN G, 7 8 —ATld cytochrome ¢ oxidase subunit 6B1 & ATP synthase
subunit o &, FIYEMES)Cld retinal dehydrogenase 21 & glutathione transferase A1 & DOFEED3#H< |
ZOMBHRD 2 237 & OIRFFRISHER DS < BigR S,

YV BvA FERIEAEDA~Y R~vA FBEOL Y RvA FOE MEX AT~ v 2%
b MANEIRETH

P R 10 LRSI A SRILEH~ U Fvd FELFY et Fizob
T, & MR A 7~ v 2 &b MANBIRETIZAT -7, FEBHE~ 7 A & b MY
AT AR B 5% D M S A R IRIR 7 v~ b 7T 7 B e ClE
L7 A=Y F~A K (100 mgkg) 1%, $#54% 30 70 ClAIIERD AL, ZOH%RORIRY7R2Y b
IEB~ U A L b MNIFBES A 7~ T 2O TELIL T 7, b MIFBE~ 7 A TliE, A~
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U R~A N7 KB R E S AKBR AR S, FEBAE~ 7 AT TE L &N 7K
B VIAIEEE Ao LT, S-RTAKBR(LIRD 7V 7 b G R T e MRS 2 5~ 7 2TV o
HERERIZIN T O I~ 7 AN TEVEZ R LT, — T, I E FA ATEIRIZHONT
MRt S oTlo, CRDOFREEND, b MANEIETHIET LA L, (A G%omH
PRSI, BER O e MR~ U Rt RIS X OSSR EANREE A S L Qe 2 B,
Rl F=A RiZb b TEIEOMNT TAEE SAITKEYE 232 TRt S, USRI 2 A%
LN b D LRS-,

LU FvA RIZoWTh, [FRRCE MFBE~ 7 22 Wit e T-7, LY F~A R
50 mglkg F M55 24 BEOM PEEHESIC WL, B~ 7 AT MBS~ ™ A
TIHDRIHIDTBO DI, LY o RGO & U Tl GRS DR
NE M TIPS TS, MERENED A A~ — D1 —Z oW TR~ Zea M Thoiv g
D5, WAV TREE ST L TlFR ORI &2 & D3% 0 o7, AW T, TR
SENTIEBT DT VT X L HITEE O BUNBPE TS, O TR LT 5 2 &b,
e 7171 mRNA L-YLOREREHNL LTz, TV 7 X OB FESIOHT T, &

k&= TR L DFRIEDAR S T T A ~—%ikat L, & MNFRERAZREEMEORII oW T
Bt Lic e 2 A, BESIFORESEZEET 52 LT 7 /V7 1 mRNA FREA7etidy vl
RETH D Z LAV LT,

ANRNIEENL=aF L OFEEREWE L THIRX D2 EDTE D aF =18, oIt
MRAWZHRE S NS Z Enb, A A ~v—T—DOEDE L GEH STV, =aFrBION
aF = U ARERED IR AR T 272012, 6 HE, N HEENENENR Y 7%~
T4V RIZTHEL, 2O OEREZFHITT 57y =7 MIAAZREFLTHILE Y,
BEIMIFEELY LB LT, =aF Bl RaTd = EEROESEOIXL-XIE, Z#NEh
35%BEIUN 1%L T TH Y, HRZRET TN LIUEER | SR SE O AN
EEZFCECND T EVEBA LT,

4. B

b MFTOH Y R<A RGEEITIE, P450 3A DEFG- L QWD Z LRGN E 2572, U R~
A RiE, FRCESEER L CH S OMGEEE T 35 P450 3A DFFERNRE LU OG22
HETHWEMEE I LTz, E5I2, B b ETSEETIEEERERIEOE DD B, 202
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ENE FOFMRBUCHE L= b LB O, U F~A Rt SO EESE P450
AR BRI ST SR UAZ BT 5, 20 1IRREHIILS ST b A2
PR & 72 D08, WEIIARN T V2 FA ARSI, PRt S NS, LasL, i@
FUCARR SN AL, ORISR, RN L7 8 L IERREC 28 L M
A LUTIMEZ R L, BEE BT 200 LB 2 Oz, LEOZ Enb, U B~ A NG
WL, ARNOZER 21 L IR 2R S L MERIZ X D iR S D 2 L ANER S,
U R~ FORRTEHTEEUTIE, T oM RO A fldh g~ 2 T GhisE P450 3A 23E45-L T
W5 Z EDRS TR SHUT,

b N~ T 2 & EEREONRERE BT OMATZ L0 . FHLAEOARN TOIATRE
BOWRIZEHRT D HEAWET 5 Z LIk L, U R~A ROERLEMDOR~Y K~A
RE LTI R=A RZOWTE, U RvA REDODOTDEEDE N X A RNENEZRGE L
2o WHEAWIE BIZ, EERNDDOEIITESTHY | U R~ o R E138 e 0 RISHEREY
AR L DB OWTIE, ZORMREME RN Z LAVRIB SV, Nx T, {LFEIC L S
MmN TR 5720, b MTFIBRFRANTREBT 57717 I mRNA OftiiEz L
TV KA REMEHIRENL LTz, 4. FBULADIZ O CORIGHAREI O E 72139 FER

IZBIO ST, YW BRI O~ DB Z O THE T FEAHEE L=,
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Time Table

Thursday, 28 August
14:20- Registration

Masahiro Nishiii
14:50-15:00 Opening Remarks asahiro fNishijia
(Showa Pharmaceutical University)

Special Lecture
Chair: Satoshi Ishido

15:00-16:00 Jun-ichiro Inoue The University of Tokyo
16:00-17:00 Hiroyuki Arai The University of Tokyo
17:00-17:15 Group Photo

18:00- Welcome Party

Friday, 29 August

Session 1. Ubiquitin-related signaling
Chair: Hiroyuki Kawahara, Satoshi Ishido
9:00-9:30 Chin Ha Chung Seoul National University
9:30-10:00 Hiroyuki Kawahara Tokyo Metropolitan University
10:00-10:30 Satoshi Ishido Showa Pharmaceutical University
10:30-10:45 Jong Ho Park Seoul National University
10:45-11:00 Hee Min Yoo Seoul National University
11:00-11:15 Mizuho Kajikawa Showa Pharmaceutical University
11:15-12:45 Lunch
Session II. TGF- signaling
Chair: Keiji Miyazawa, Susumu Itoh
12:45-13:15 Xin-Hua Feng Zhejiang University
13:15-13:45 Keiji Miyazawa University of Yamanashi
13:45-14:15 Susumu Itoh Showa Pharmaceutical University
14:15-14:30 Shu-Chen Gu Zhejiang University
14:30-14:45 Yi Yu Zhejiang University
14:45-15:00 Naoko Nakano Showa Pharmaceutical University
15:00-15:30 Coffee Break
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Chair: Toshimasa Yamauchi, Akihiro Mizutrani

15:30-16:00 Sheng-Cai Lin Xiamen University
16:00-16:30 Akihiro Mizutrani Showa Pharmaceutical University
16:30-16:45 Chen-Song Zhang Xiamen University
16:45-17:00 Terytty Yang Li Xiamen University
17:00-17:15 Koichi Hamada Showa Pharmaceutical University
17:15-17:45 Toshimasa Yamauchi The University of Tokyo
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OSINE Remarks (Showa Pharmaceutical University)
18:00-20:00 Farewell Banquet at Rindo
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Program

Thursday, 28 August
Registration

14:20-

Opening Remarks

14:50-15:00

Special Lecture

Masahiro Nishijima
(Showa Pharmaceutical University)

15:00-16:00

16:00-17:00

Group Photo

(Chair: Satoshi Ishido)

Jun-ichiro Inoue

(The University of Tokyo)

NF-kB, a key player in breast cancer
development

Hiroyuki Arai

(The University of Tokyo)

Emerging role of the fatty acyl chain in
membrane phospholipids

17:00-

Welcome Party

18:00-
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Program

Friday, 29 August

Registration

8:30-

Session I. Ubiquitin-related signaling

9:00-9:30

9:30-10:00

10:00-10:30

10:30-10:45

10:45-11:00

(Chair: Hiroyuki Kawahara, Satoshi Ishido)

Chin Ha Chung

(Seoul National University)

UFMI1 as a key regulator of ERa-positive
breast cancer development

Hiroyuki Kawahara

(Tokyo Metropolitan University)
Essential roles of BAG6 complex in
selective elimination of defective
transmembrane protein

Satoshi Ishido

(Showa Pharmaceutical University)
Loss of MHC class II ubiquitination
negatively regulates dendritic cells

Jong Ho Park

(Seoul National University)

DBC1 sumoylation is crucial for p53-
mediated apoptosis

Hee Min Yoo

(Seoul National University)
Contribution of c-Cbl mutations in
human glioma and its malignant
behavior
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Program

11:00-11:15 Mizuho Kajikawa
(Showa Pharmaceutical University)
Recognition modes by membrane-
associated E3 ubiquitin ligases
Lunch
11:15-12:45

Session II. TGF- signaling

12:45-13:15

13:15-13:45

13:45-14:15

14:15-14:30

(Chair: Keiji Miyazawa, Susumu Itoh)

Xin-Hua Feng

(Zhejiang University)
Turning off BMP Signaling:
Mechanisms and functions

Keij1 Miyazawa

(University of Yamanashi)

Regulation of TGF-p signaling by a
peptidyl-prolyl cis/trans-isomerase, Pinl

Susumu Itoh
(Showa Pharmaceutical University)
Fine-tuning of TGF-f} signaling

Shu-Chen Gu

(Zhejiang University)

Role of acetylated a-tubulin in
epithelial-mesenchymal transition
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Program

14:30-14:45 Yi Yu
(Zhejiang University)
Regulation of embryonic stemness by
smad?7

14:45-15:00 Naoko Nakano
(Showa Pharmaceutical University)
TMEPAI family, a novel negative
regulator of TGF-p signaling

Coffee Break
15:00-15:30

Session III. Metabolic signaling

15:30-16:00

16:00-16:30

(Chair: Toshimasa Yamauchi, Akihiro Mizutrani)

Sheng-Cai Lin

(Xiamen University)

AMPK activation and switch between
catabolism and anabolism

Akihiro Mizutrani

(Showa Pharmaceutical University)
Multisite phosphorylation of IRBIT is
central to the regulation of multiple
cellular signaling pathways.
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Program

16:30-16:45

16:45-17:00

17:00-17:15

17:15-17:45

Closing Remarks

Chen-Song Zhang

(Xiamen University)

The lysosomal v-ATPase-Ragulator
complex is a common activator for
AMPK and mTORC1], acting as a
switch between catabolism and
anabolism

Terytty Yang Li

(Xiamen University)

No growth factors? Let’s go (GSK3)
to (TIP60) autophagy (ATG1/ULK1)

Koichi Hamada

(Showa Pharmaceutical University)
IRBIT plays a critical role in adipocyte
differentiation

Toshimasa Yamauchi

(The University of Tokyo)

Development of a small-molecule
AdipoR agonist for type 2 diabetes and
short life in obesity

17:45-17:55

Farewell Banquet

Satoshi Ishido
(Showa Pharmaceutical University)

18:00-20:00

Rindo
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Special Lecture

NF-kB, a key player in breast cancer development
Jun-ichiro Inoue

Division of Cellular and Molecular Biology, Department of Cancer Biology
Institute of Medical Science, University of Tokyo

The NF-xB family of transcriptional factors plays a critical role in inflammation,
immunoregulation, and cell differentiation. Activation of NF-kB is tightly regulated
in terms of its amplitude and duration by various negative regulatory pathways.
Therefore, the persistent or excess activation of NF-kB causes various inflammatory
and autoimmune diseases and promotes cancer development.

Patients with triple-negative breast cancer (TNBC), which lacks expression of the
oestrogen receptor, the progesterone receptor and ERBB2, have the highest rates of
early relapse when compared with patients with other breast cancer subtypes. The
basal-like subtype, a subgroup of TNBC, exhibits a high level of constitutive NF-xB
activation, which led us to hypothesize that NF-kB may regulate its cancer stem cell
(CSC) population. In fact, constitutive and induced NF-kB activation played a
positive role in CSC maintenance. Based on the results obtained from related
experiments, we propose a new model, in which the NF-kB activation in non-CSCs
increases expression of soluble or membrane-bound ligands, which act in trans to
stimulate CSCs leading to expansion of CSC population. Our results strongly
suggest that NF-kB plays a non-cell-autonomous role in regulating CSC populations
of basal-like breast cancers by forming intratumoral microenvironments. In
addition, involvement of normal cells including inflammatory cells, fibroblasts,
mammary epithelial cells and osteoclasts in forming microenvironment for CSC
will be also discussed.
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Jun-ichiro Inoue, Ph.D.

Professor, Division of Cellular and Molecular Biology,
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The Institute of Medical Science,
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1984 Ph.D., Graduate School of Pharmaceutical Sciences, The University of Tokyo,
Japan
1984 Associate, Department of Viral Oncology, Cancer Institute, Japan
1990 Postdoctoral fellow, Molecular Biology and Virology Laboratory,
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1992 Associate, Department of Experimental Pathology, Cancer Institute, Japan
1993 Associate Professor, Department of Oncology,
The Institute of Medical Science, The University of Tokyo, Japan
2000 Professor, Department of Applied Chemistry,
Faculty of Science and Technology, Keio University, Japan
2002 Professor, Division of Cellular and Molecular Biology,

Department of Cancer Biology, The Institute of Medical Science,
The University of Tokyo, Japan
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cancer subtype. Nat. Commun. 4:2299 doi: 10.1038/ncomms3299.
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(2012) p47 negatively regulates IKK activation by inducing the lysosomal degradation of
polyubiquitinated NEMO. Nat. Commun. 3:1061 doi:10.1038/ncomms2068.
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Y., Yamamoto, N., Kobayashi, K., and Inoue, J. (2009) Selective transmission of RS HIV-1
over X4 HIV-1 at the dendritic cell-T cell infectious synapse is determined by the T cell
activation state. PLos Pathogens 5(1): e1000279.

4. Yamazaki, K., Gohda, J., Kanayama, A., Miyamoto, Y., Sakurai, H., Yamamoto, M.,
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5. Akiyama T., Shimo Y., Yanai H., Qin J., Ohsima, D., Maruyama Y., Asaumi Y., Kitazawa
J., Takayanagi H., Penninger JM., Matsumoto M., Nitta T., Takahama Y., and Inoue J. (2008)
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thymic medullary microenvironment and self-tolerance. Immunity 29, 423-437.

9

1037228



Special Lecture

Emerging role of the fatty acyl chain in membrane phospholipids
Hiroyuki Arai

Graduate School of Pharmaceutical Sciences, University of Tokyo

Various kinds of fatty acids are distributed in membrane phospholipids in
mammalian cells and tissues. In general, saturated fatty acids are esterified at the
sn-1 position, whereas polyunsaturated fatty acids (PUFAs), such as arachidonic
acid, are commonly found at the sn-2 position. It has long been assumed that
acyltransferases that catalyze the incorporation of PUFAs into membrane
phospholipids are responsible for the formation of phospholipid molecular species;
however, these enzymes have not been isolated until recently because of their very
fragile nature and small quantity in cells. C. elegans is a useful model for studying
the functions and metabolism of PUFAs, since other simple organisms such as E.
coli, yeast and Drosophila do not possess PUFAs. By using C. elegans genetics, we
identified genes encoding acyltransferases that incorporate PUFAs into membrane
phospholipids. These genes are conserved from C. elegans to humans. In this talk, I
will summarize our recent study on the physiological significance of various
molecular species of membrane phospholipids and the signal transduction upon the
disturbance in the fatty acyl chain composition.
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Hiroyuki Arai, Ph.D.

Graduate School of Pharmaceutical Sciences,
University of Tokyo

1984 Ph.D., Department of Health Chemistry, Graduate School of Pharmaceutical
Sciences, University of Tokyo, Japan

1984 Research Associate, Department of Food Science, University of Illinois,
U.S.A

1986 Research Associate, Department of Physiology, Tufts University, Medical
School, U.S.A

1988 Assistant Professor, Department of Health Chemistry, Graduate School of
Pharmaceutical Sciences, University of Tokyo, Japan

1994 Associate Professor, Department of Health Chemistry, Graduate School of
Pharmaceutical Sciences, University of Tokyo, Japan

2000 Professor, Department of Health Chemistry, Graduate School of

Pharmaceutical Sciences, University of Tokyo, Japan

Recent selected publications

1. Maekawa M, Terasaka S, Mochizuki Y, Kawai K, Ikeda Y, Araki N, Skolnik EY, Taguchi
T, Arai H. (2014) Sequential breakdown of 3-phosphorylated phosphoinositides in membrane
ruffles is essential for the completion of macropinocytosis. Proc. Natl. Acad. Sci. USA, 111:
E978-987.

2. Ohba Y, Sakuragi T, Hara N, Inoue T, Kono N, Otori M, Gengyo AK, Oka T, Mitani S,
Arai H. (2013) Mitochondrial GPAT is required for mitochondrial fusion. EMBO J., 32,
1265-1279.

3. Kono N, Ohto U, Hiramatsu T, Urabe M, Uchida Y, Satow Y, Arai H. (2013) Impaired
a-TTP-PIPs interaction underlies familial vitamin E deficiency. Science, 31, 1106-1110.
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Session 1. Ubiquitin-related signaling

UFM1 as a key regulator of ERa-positive breast cancer development
Chin Ha Chung and Hee Min Yoo

School of Biological Sciences, Seoul National University, Korea

Estrogen receptor-a (ERa), a member of the nuclear receptor superfamily, is
prominent in breast cancer. Upon binding of 17B-estradiol, ERa forms a dimeric
complex, translocates to the nucleus, recruits transcriptional co-activators, and binds
to the promoters of its target genes for transcriptional activation. Thus, ERa is
known as a growth factor that is essential for proliferation of a large subset of breast
tumor cells. Activating signal co-integrator 1 (ASCI) is a transcriptional co-activator
of ERa and other nuclear receptors. ASC1 has a zinc-finger domain, which serves as
a binding site for nuclear receptors, transcriptional co-activators, and basic
transcriptional machinery. Thus, ASCI plays a critical role as a platform that
recruits the necessary components for nuclear receptor-mediated transcription.

Ubiquitin-fold modifier 1 (UFM1) is the most recently identified ubiquitin-like
protein. Like ubiquitination, protein modification by UFM1 (ufmylation) utilizes a
three-step enzyme system: UBAS as an UFMI-activating E1 enzyme, UFCI as an
UFMI1-conjugating E2 enzyme, and UFLI as an UFMI1 E3 ligase. Ufmylation
process can be reversed by UFMI1-specific proteases (UfSPs). In this study, we show
that ASCI ufmylation is crucial for breast cancer development. In the absence of
17B-estradiol, UfSP2 bound to ASCI and prevented its ufmylation. In its presence,
however, ERa displaced UfSP2 for its interaction with ASCI, leading to ASCI
ufmylation. Poly-UFMI1 chains conjugated to ASCI served as a scaffold that recruits
p300, SRCI, and itself to the promoters of ERa target genes for transactivation.
ASC1 overexpression or UfSP2 knockdown increased ERa-mediated tumor
formation in vivo, and this increase could be abrogated by treatment with tamoxifen,
an anti-breast cancer drug. In contrast, expression of the ufmylation-deficient ASC1
mutant or knockdown of UBAS prevented the tumor growth. These findings
establish the role of ASC1 ufmylation in breast cancer development via promotion of
ERa transactivation.
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Essential roles of BAG6 complex in selective elimination of defective
transmembrane proteins

Hiroyuki Kawahara

Laboratory of Cell Biology and Biochemistry, Tokyo Metropolitan University

Folding and assembly of newly synthesized transmembrane proteins are supported
by a number of molecular chaperones. Despite the presence of many chaperones that
assist nascent polypeptides in folding, accumulating evidence suggests that some
newly-synthesized transmembrane proteins are produced with aberrant structures so
are targeted for degradation immediately after their synthesis. Recognition of
aberrant structures should be essential for the rapid elimination of misfolded and/or
misassembled proteins. For example, hydrophobic residues that are normally buried
in native folded proteins tend to be exposed by protein misfolding/misassembly and
act as degradation signals, “degron”, delivering the misfolded proteins to the
ubiquitin-proteasome system (UPS) for degradation. However, the mechanisms
behind this remain elusive.

BAG6/BAT3 was originally identified as a novel gene product encoded within the
class I region of the human major histocompatibility complex (MHC). Human
BAG6/BATS3 is a large protein of 1,132 residues that contains a ubiquitin-like (UBL)
domain at its N-terminus and BAG domain at the C-terminus. BAG6 is thought to
participate in a variety of seemingly unrelated physiological and pathological
processes, such as apoptosis, antigen presentation, BMP signaling and the T cell
response, although the mechanisms of its function remain largely obscure.

We reported that BAG6 physically interacts with MG-132-induced
polyubiquitinated polypeptides. Importantly, the BAG6-associated species of
polyubiquitinated proteins disappeared when cells were co-treated with a protein
synthesis inhibitor, implying that BAG6 targets newly translated defective
polypeptides.

In a series of recent studies, unexpected functions of BAG6 in the quality control
of newly synthesized transmembrane protein assembly have successively been
reported. BAG6 forms a complex comprising with TRC40, TRC35 and Ubl4a, the
mammalian homologues of yeast Get3, Get4 and GetS5, respectively, that determines
the fate of tail-anchored transmembrane proteins. We also identified a number of
BAG6-associated proteins that involved in the selective elimination of newly
translated defective membrane proteins through ubiquitin-mediated degradation
pathway.

In my talk, I will thus summarize the current advances in our understanding of
BAG®6 and its interacting proteins on the functions mediating the quality control of
newly-synthesized and defective transmembrane proteins.
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Loss of MHC class 1I ubiquitination negatively regulates dendritic cells
Satoshi ishido

Laboratory of Integrative Infection Immunology, Showa Pharmaceutical University

Antigen presentation is a critical process for the initiation of immunity. Proteins
derived from the invaded pathogens were phagocytosed, processed and presented
through MHC class I (MHC II) by antigen-presenting cells (APCs). MHC I
presenting the peptides of invaded pathogens stimulates CD4 T cells through its
interaction with T cell receptors. With the maturation signals for APCs, peptide-
bound MHC I (pMHC II) can initiate immunity against the pathogens. Thus, it is
important to reveal how the MHC II-mediated antigen presentation is regulated in
vivo. In this regard, we and other groups found that the expression level of pMHC I
is regulated on the surface of APCs by ubiquitination. In addition, we found
MARCH-I as a physiological E3 ubiquitin ligase for MHC I and CD86 by
generating genetically modified mice. To examine the role of MARCH-I-mediated
pMHC 1II ubiquitination, several groups including ours examined how MARCH-I
and pMHC II ubiquitnation are regulated in the context of immune responses. At
present, it is demonstrated that several signals inducing the activation/maturation of
dendritic cells (e.g. TLR stimuli) stabilizes the pMHC 1I though inhibition of pMHC
II ubiquitination by down-regulation of MARCH-I. Thus, loss of pMHC 1
ubiquitination is one of the phenomena for activation of dendritic cells. Based on
these findings, most of researches in this field believe that loss of pMHC II promotes
immunity against the pathogens through enhancement of antigen-presentation.
However, there are no findings supporting such a desirable hypothesis at present.
Contrary, we have reported that splenic DCs in the mice whose pMHC 1I is not
ubiquitinated showed impaired the functions, suggesting that loss of pMHC 1I
ubiquitinaiton provides the negative feedback to immune responses. In this paper,
we examined how loss of pMHC I ubiquitination influences the function of cDCs
in the cell intrinsic manner by using in vitro generating cDCs: bone marrow-derived
dendritic cells. We employed the Flt3L as the inducer of ¢cDCs in vitro. MARCH-I-
deficient cDCs showed low ability to stimulate naive CD4 T cells and differentiate
into Thl and Th2 cells. This was due to the stabilization of pMHC II, because cDCs
whose pMHC II ubiquitination, but not CD86 ubiquitination, is inhibited showed
impaired the ability to stimulate naive CD4 T cells. In addition, expression of CD18/
integrin beta 2 was drastically downregulated in ¢cDCs whose pMHC 1I
ubiquitination is inhibited. Inhibition by neutralizing-antibody for CDI18 or deletion
of CDI18 impaired cDC-mediated CD4 T cell activation. These results demonstrated
that loss of pMHC II ubiquitination inhibits the ability of ¢cDCs to stimulate naive
CD4 T cells by inhibiting integrin signaling. Thus, our results highlighted loss of
pMHC II ubiquitination as an inhibitory inducer for cDC-mediated CD4 T cell
activation. We would propose that stabilization of pMHC II contribute to negative
feedback to CD4 T cell activation/development.
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DBC1 sumoylation is crucial for pS3-mediated apoptosis
Jong Ho Park and Chin Ha Chung

School of Biological Sciences, Seoul National University, Korea

SIRT1, a mammalian ortholog of yeast silent information regulator 2 (Sir2), is a
NAD"-dependent deacetylase. SIRT1 deacetylates a variety of cellular proteins,
including histones and transcription factors, implicating its important roles in the
control of diverse cellular processes, such as gene silencing, stress response, and
energy metabolism. DBC1 was initially identified as a putative tumor suppressor,
since its gene was found in a region frequently deleted in breast cancers.
Intriguingly, DBCI1 was later found to be a negative regulator of SIRT1. DBCI-
mediated inhibition of SIRT1 leads to an increase in p53 acetylation and thereby the
pS3-mediated processes, such as apoptosis. On the other hand, down-regulation of
DBCI1 results in SIRT1-mediated p53 deacetylation and inhibition of stress-induced
apoptosis. Moreover, by using DBCI knockout mice, DBCI was shown to act as a
major regulator of SIRT1 in vivo. Thus, the DBCI1-SIRT1 interaction should finely
be regulated.

In this study, we show that DBC1 modification by SUMO2/3, but not by SUMOI,
is crucial for p53 transactivation under genotoxic stress. Whereas treatment with
etoposide or doxorubicin reduced the binding of DBC1 to SENP1 (a SUMO-specific
protease), it promoted that to PIAS3 (a SUMO E3 ligase), resulting in a dramatic
increase in DBCI1 sumoylation. Remarkably, the switching of DBCI binding partner
from SENP1 to PIAS3 was achieved by ATM/ATR-mediated phosphorylation of
DBCI. Moreover, DBCI sumoylation led to a marked increase in the DBCI1-SIRT1
interaction, resulting in the release of p53 from SIRT1 for transcriptional activation.
Consistently, SENP1 knockdown promoted DNA damage-induced apoptosis,
whereas knockdown of PIAS3 or SUMO2/3 and overexpression of sumoylation-
deficient DBCI mutant inhibited it. These results establish the role of DBCI1
sumoylation in promotion of p53-mediated apoptosis in response to genotoxic stress.
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Contribution of ¢c-Cbl mutations in human glioma and its malignant behavior
Hee Min Yoo, Min Woo Seong, and Chin Ha Chung

School of Biological Sciences, Seoul National University, Korea

Migration and invasion are malignant behaviors of cancer cells. Glioblastoma
multiforme (GBM) is the most invasive and aggressive human brain tumor. Survival
of GBM patients is poor even after surgical removal, radiotherapy, and
chemotherapy, because of the malignant behaviors of glioma cells. Therefore, unlike
for common types of solid cancer, current experimental therapies for GBM are
mainly focused on inhibition of invasion. Numerous proteins are involved in
invasiveness of glioma cells. They include focal adhesion complex proteins, such as
Pix, integrin, and receptor tyrosine kinases, including EGFR. Significantly, aPix, a
potent mediator of cell migration, is expressed only in highly proliferative and
mobile cells, including immune cells, and markedly up-regulated in AGS gastric
cancer cells and GBM patient tissues, suggesting the involvement of aPix in their
malignant behavior.

c-Cbl, a RING-type ubiquitin E3 ligase, down-regulates receptor tyrosine kinases,
including EGF receptor, and inhibits cell proliferation, migration, and invasion.
Moreover, c-Cbl point mutations have frequently been found in patients with
myeloid neoplasm. Therefore, c-Cbl is known as a tumor suppressor. In this study,
we show that a part of the RING domain in c-Cbl is deleted in rat C6 and human
A172 glioma cells and brain tissues of several glioblastoma patients. These deletions
prevented c-Cbl-mediated ubiquitination and proteasomal degradation of aPix,
resulting in dramatic accumulation of aPix. Moreover, the c-Cbl deletion mutations
promoted EGF signaling and aPix-mediated cell migration and invasion. These
findings strongly suggest that the deletion mutations in c-Cbl contribute to human
glioma and its malignant behavior.
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Recognition modes by membrane-associated E3 ubiquitin ligases.
Mizuho Kajikawa, Minako Kimura and Satoshi Ishido

Laboratory of integrative infection immunology, Showa Pharmaceutical University

Ubiquitination is an important posttranscriptional modification that controls
protein fate in several cellular events in eukaryote (e.g. cell cycle control, DNA
damage repair and receptor endocytosis). E3 ubiquitin ligase selects target protein
and catalyzes the formation of covalent isopeptide bond between ubiquitin and
lysine on the substrates. Therefore, the recognition of substrate by E3 ubiquitin
ligase is a key cellular event to make decision for the fate of proteins.

Recently, we discovered a novel transmembrane-type E3 ubiquitin ligase family,
designated as membrane- associated RING-CH (MARCH), in several viruses and
mammal. Viral MARCH family members, known as MIR1 and MIR2, and many
mammalian MARCH family members (i.e. MARCHI, 4, 8, 9) prefer
immunoreceptors involved in antigen presentation as their substrates, and
ubiquitination of these receptors triggers their degradation through endocytosis and
lysosomal pathway. While viral MIRs plays an important role in immune evasion
from the host immune system, mammalian MARCHs are considered as immune
regulator.

Most of viral MIRs and mammalian MARCHSs have a similar secondary structure;
a variant type of RING domain (RINGv) at the N-terminus located in the
cytoplasm, two transmembrane (TM) regions connected by a short inter-
transmembrane (ITM) region located in the extracellular or ER lumen, and a
cytoplasmic tail (CYT) region at the C-terminus in the cytoplasm. Conserved region
among the family members is the RINGv domain, which recruits E2 ubiquitin-
conjugating enzymes to catalyze ubiquitination of lysine residues located in the
cytoplasmic tail of substrates; however, it remains unclear how MARCHs recognize
their substrates.

In this study, we determined the important regions of viral MIRs and human
MARCHSs and their substrates for the activity of MARCHs. By using region-
swapping substrate chimeras between substrate and human CD8a chain (CD8a),
which is not a MARCH substrate, we found that TM region of MHC-I is required to
be downregulated by viral MIR1, whereas TM and EX region of MHC-I and B7-2
are individually important for viral MIR2. Moreover, EX region, but not TM region,
of ICAMI is required for viral MIR2-mediated downregulation. Thus, viral MIRs
take different recognition mode for their different target receptors. In case of
mammalian MARCH, we identified TM and EX region of B7-2 as an important
region for human MARCHS8-mediated downregulation; this is the case in viral
MIR2. These findings provide an insight into the molecular basis of recognition
mode by MARCH family members.
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Session II. TGF-p signaling

Turning off BMP Signaling: Mechanisms and Functions
Xin-Hua Feng
Life Sciences Institute, Zhejiang University, Hangzhou, Zhejiang 310058, China

BMP and related growth factors activate a broad range of cellular responses and
play key roles in the pathogenesis of many diseases especially cancer and skeletal
diseases. The activity of the BMP-initiated signaling pathway is tightly controlled,
for example, through regulation of the key downstream Smad proteins. In response
to BMP, Smadl/5/8 are phosphorylated, which triggers a series of downstream
signaling and gene transcriptional events in the nucleus. To maintain proper levels
of activated Smad1/5/8, activated Smad1/5/8 in the nucleus are normally
dephosphorylated and then transported back into the cytoplasm. We recently
discovered two classes of key players: phosphatases that dephosphorylate p-Smads,
and nuclear export factors that transport dephosphorylated Smads out of the nucleus.
While phosphatases (e.g. PPM1A, PPM1H, SCP4) physically interact with
p-Smad1/5/8, RanBP3L directly and specifically recognize dephosphorylated
Smads. RanBP3L mediates nuclear export of Smadl/5/8 in a small G protein Ran-
dependent manner. As a consequence, Smad phosphatases and RanBP3L
coordinately shut down BMP-induced Smad-mediated transcriptional programs,
thereby blocking BMP-induced osteoblastic differentiation.
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Regulation of TGF-f signaling by a peptidyl-prolyl cis/trans-isomerase, Pinl
Keiji Miyazawa

Department of Biochemistry, University of Yamanashi

Transforming growth factor-3 (TGF-p) is a multifunctional cytokine that regulates
a wide variety of cellular responses, such as growth, motility, differentiation, and
apoptosis, in various target cells. Aberrant TGF-3 signaling often leads to
progression of diseases including cancer, allergy, and fibrosis.

TGF-B principally transmits signals through the canonical Smad pathway. In
response to ligand stimulation, TGF-B type I receptor phosphorylates cytosolic
effector molecules Smad2/3. Phosphrylated Smad2/3 then forms a heterotrimeric
complex with Smad4 and translocates into the nucleus. The nuclear Smad complex
usually requires DNA-binding transcription factors, so called Smad cofactors, for
their successful regulation of target genes. Smad cofactors are involved in specific
cellular responses induced by TGF-f. For example, Oligodendrocyte transcription
factor 1 (Oligl) is a Smad cofactor that mediates TGF-f-induced cell motility.

Here we show that a peptidyl-prolyl cis/trans-isomerase, Pinl, interacts with
Smad2/3. Phosphorylation of Smad2/3 in the linker region is required for the
interaction. Pinl then induces a conformational change of Smad proteins, which
facilitates their association with Oligl, thus promoting cell motility. Pinl also
sensitizes Smad2/3 for proteasomal degradation mediated by an E3 ubiquitin ligase
Smurf?2 that is induced in response to TGF-f3 stimulation.

Our findings indicate that Pinl modifies TGF-B signaling depending on cellular
contexts. Notably, Pinl is overexpressed in many cancer tissues. Possible
involvement of Pinl overexpression in cancer malignant phenotypes will be
discussed.
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Fine-tuning of TGF-p signaling
Susumu Itoh

Laboratory of Biochemistry, Showa Pharmaceutical University

Transforming growth factor-f (TGF-p) family signaling controls cell growth and
differentiation as well as regulation of homeostasis during both embryogenesis and
adult life. TGF-B predominantly transduces signals through a receptor complex
comprising ALKS5 and TPRII to phosphorylate receptor-regulated Smads (R-Smads);
i.e. Smad2 and Smad3. It is known that aberrant TGF-p family signal transduction
is linked to congenital disorders, tumorigenicity, and fibrosis which can be life-
threatening. To retain appropriate TGF- family signaling in cells, the duration and
intensity of the TGF-P family signal appear to be elaborated in cells.

In my talk, I show recent progress of importance of TGF-§ signaling on tumor
blood and lymph angiogenesis using mice which lacks molecule(s) involved in
TGF-p signaling. In addition, I am going to talk about a novel negative regulator(s)
of TGF-f signaling.
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indispensable for vascular stability via SIPR1 and N-cadherin expressions. Blood, 119: 5320-
5328.

4. Yang, W., Itoh, F., Ohya, H., Kishimoto, F., Tanaka, A., Nakano, N., Itoh, S., Kato, M.
(2011) Interference of E2-2-mediated effect in endothelial cells by FAM96B through its
limited expression of E2-2. Cancer Sci., 102, 1808-1814.

5. Nakano, N, Itoh, S, Watanabe, Y, Maeyama, K, Itoh, F, and Kato, M. (2010) Requirement
of TCF7L2 for TGF-B-dependent transcriptional activation of the TMEPAI gene. J. Biol.
Chem., 285, 38023-38033.
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Session II. TGF-p signaling

Role of Acetylated a-Tubulin in Epithelial-Mesenchymal Transition
Shuchen Gu
Life Sciences Institute, Zhejiang University, Hangzhou, Zhejiang 310058, China

Epithelial-mesenchymal transition (EMT) is a process by which fully differentiated
epithelial cells undergo a phenotypic conversion and assume a mesenchymal cell
phenotype. During EMT, epithelial cells lose their junctions and polarity, reorganize
their cytoskeleton, change the cell shape, reprogram gene expression and increase
the motility of individual cells. The mechanism underlying EMT is still unknown,
but TGF- is considered as one of the most important factors to induce EMT. Here
we report that acetylated a-tubulin could be a novel protein marker of EMT.
Acetylated a-tubulin plays an important role in MT stabilization, cell morphology
and migration. We showed that acetylated a-tubulin decreased in TGF-B-induced
EMT; while it remained unchanged in TGF-f-stimulated fibroblasts or myoblasts.
Acetylated a-tubulin was also decreased in EMT induced by other growth factors.
Increase in acetylated a-tubulin could be reversed by small molecule SB431542,
paclitaxel and tubacin. Our results identify acetylated a-tubulin as a novel protein
marker of EMT. Our finding revealed a potential therapeutic target against
pathological EMT and a key event for tumor progression and fibrogenesis.
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Regulation of Embryonic Stemness by Smad7
Yi Yu
Life Sciences Institute, Zhejiang University, Hangzhou, Zhejiang 310058, China

Smad7 plays an essential role in the negative-feedback regulation of transforming
growth factor (TGF-B) and bone morphogenetic protein (BMP) signaling. However,
the role of Smad7 in regulation of self-renewal and differentiation of embryonic
stem cell (ESC) remains unclear. Here, we report that Smad7 is required for
maintaining mouse ESC self-renewal and pluripotency. Increased expression of
Smad7 inhibits ESC differentiation, whereas depletion of Smad7 results in loss of
self-renewal and differentiation in ESC. Mechanistically, Smad7 upregulates
leukemia inhibitory factor (LIF) signaling, which plays a critical role in sustaining
ESC pluripotency. Specifically, Smad7 stimulates LIF-induced formation of LIFR-
gpl30-STAT3 complex and subsequent phosphorylation of STAT3 in a manner
independent of TGF-B or BMP signaling. Our studies not only demonstrate an
essential role for Smad7 in maintaining mouse ESC self-renewal.
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Session II. TGF-p signaling

TMEPAI family, a novel negative regulator of TGF-p signaling
Naoko Nakano

Laboratory of Biochemistry, Showa Pharmaceutical University

Transforming growth factor-f (TGF-B) family members are multifunctional
cytokines that play key roles in embryogenesis and maintenance of tissue
homeostasis. On the other hand, aberrant TGF-f signaling is known to contribute to
various diseases including cancer, fibrosis and vascular disorders. Negative
regulation of TGF-f signaling has been found at multiple steps in cells to evade
excessive TGF-f signaling in cells. We have shown that TMEPAI, a direct target
gene of TGF-P signal, specifically restrains TGF-f signaling. When we further tried
to identify a molecule(s) similar to TMEPAI, we could find C180RF1 in which 2 PY
motifs and one SIM domain are present like TMEPAI Expectedly, CISORF1 could
block TGF-f signaling, but not BMP signaling. Like TMEPAI, C180RF1 bound to
Smad2/3 via its Smad interaction motif (SIM) and competes with SARA for
Smad2/3 binding. Consequently, CISORF1 disrupts recruitment of Smad2/3 to the
TGF-p type I receptor to inhibit TGF-3 signaling. The loos-of-function study for
CI8ORFI showed extended duration of TGF-B-induced Smad2 phosphorylation and
concomitantly enhanced TGF-B-induced expression of JunB, p21 and TMEPAI
mRNAs. Furthermore, C1I80RFI1-knocked-down cells potentiated TGF-B-induced
EMT compared with control cells. Because CISORF1 mRNA was not induced upon
TGF-p signaling in contrast with TMEPAI, we proposed that CISORF1 negatively
regulates TGF-P signaling in steady-state situation whereas TMEPAI is implicated
in a negative feedback loop of TGF-f signaling.
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Session Ill. Metabolic signaling

AMPK activation and switch between catabolism and anabolism
Sheng-Cai Lin

School of Life Sciences, Xiamen University, China

AMPK (AMP-activated protein kinase) and mTORCI play central roles in
maintaining cellular energy homeostasis and proliferation. In response to low
energy status, AMPK is activated to enhance catabolic activities with concurrent
inhibition of anabolic processes such as fatty acid synthesis. In contrast, mTORCI is
activated when nutrients and growth factors are abundant. We have recently
discovered the mechanism by which AMP, as a low energy-charge signal, can
autonomously initiate the assembly of an activating complex for AMPK in response
to starvation. AMP binding causes a higher affinity of AMPK for the scaffold
protein AXIN that also binds to LKBI, thereby promoting phosphorylation and
activation of AMPK. More recently, we found most surprisingly that the late
endosomal/lysosomal protein complex v-ATPase-Ragulator, essential for activation
of mTORCI, is also required for AMPK activation. We also uncovered that AMPK
is a residential protein of late endosome/lysosome. Under glucose starvation, the
v-ATPase-Ragulator complex is accessible to AXIN/LKBI1 for AMPK activation.
Concurrently, the GEF activity of Ragulator towards RAG is inhibited by AXIN,
causing dissociation from endosome and inactivation of mTORCI1. We have thus
revealed that the v-ATPase-Ragulator complex is also an initiating sensor for energy
stress, and meanwhile serves as an endosomal docking site for LKB1-mediated
AMPK activation by forming the v-ATPase-Ragulator-AXIN/LKB1-AMPK
complex, thereby providing a switch between catabolism and anabolism. Our
current study also emphasizes a general role of late endosome/lysosome in
controlling metabolic programs.
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Session Ill. Metabolic signaling

Multisite phosphorylation of IRBIT is central to
the regulation of multiple cellular signaling pathways.

Akihiro Mizutani', and Katsuhiko Mikoshiba?

'Department of Pharmacotherapeutics, Showa Pharmaceutical University, Machida, Japan
2Laboratory for Developmental Neurobiology, Brain Science Institute, RIKEN, Wako, Japan

IRBIT was discovered a decade ago as an inositol 1, 4, 5 trisphosphate receptor
(IPsR) binding protein. IRBIT suppresses the calcium mobilizing activity of IP;R by
competing with IPs;, and multisite phosphorylation of IRBIT is absolutely required
for the suppression, implying that IRBIT negatively regulates intracellular Ca?*
signals in a context dependent manner.

Subsequent proteomic analysis for searching IRBIT binding partners in various
systems revealed that IRBIT interacted with diverse classes of molecules such as
p/bNBCI, FiplLI and PAP. p/bNBCl is a key transporter regulating the intracellular
concentration of HCO;™. IRBIT binding activates the transporter activity of
p/bNBCI, whereas the binding slows down the polyadenylation activity of FiplLI
and PAP in vitro.

Importantly and interestingly, the interaction between IRBIT and its every target
requires the multisite phosphorylation of IRBIT. The phosphorylation sites are
clustered in the N-terminal region of IRBIT and contains the consensus sites for
PKA, Akt, CaMK(s), ATM kinase, CK1, CK2, EKR1/2 and so on, suggesting that
phosphorylation patterns of IRBIT in this region reflects the intracellular
environment and are involved in the concerted regulation of intracellular Ca**
dynamics and pH homeostasis.

In order to address the possibility and to know the function of IRBIT in vivo, we
produced IRBIT KO mice. The KO mice grow almost normal and fertile. However,
abdominal visceral adipose tissue volume in KO mice was significantly reduced.
Now, we are collecting data suggesting the “connection” among IRBIT,
phosphorylation, and adipogenesis.
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Session Ill. Metabolic signaling

The Lysosomal v-ATPase-Ragulator Complex Is a Common Activator for
AMPK and mTORCL, Acting as a Switch between Catabolism and Anabolism

Dr. ChenSong Zhang

School of Life Sciences, Xiamen University, China

Cells can switch metabolic programs between catabolism and anabolism depending
on nutrient availability and energy status. AMPK and mTOR play principal roles in
governing the metabolic programs; however, the mechanism underlying the
coordination of the two inversely regulated kinases remains unclear. We found most
surprisingly that the late endosomal/lysosomal protein complex v-ATPase-
Ragulator, essential for activation of mTORC] involved in anabolic pathways, is also
required for AMPK activation that promotes catabolic metabolism. We also
uncovered that AMPK is a residential protein of late endosome/lysosome. Under
glucose starvation, the v-ATPase-Ragulator complex becomes accessible to
AXIN/LKBI, and translocates AXIN/LKBI1 onto endosome, resulting in
phosphorylation at T172 and activation of AMPK by LKBI. Concurrently, upon
interaction with AXIN, the GEF activity of Ragulator towards RAG is inhibited,
leading to dissociation from endosome and inactivation of mTORCI. We have thus
revealed that the v-ATPase-Ragulator complex is also an initiating sensor for energy
stress, as in sensing abundant nutrients for mTORCI activation, and meanwhile
serves as an endosomal docking site for LKBI-mediated AMPK activation by
forming the v-ATPase-Ragulator-A XIN/LKB1-AMPK complex distinct from that
for mTORCI1 activation, thereby providing a switch between catabolism and
anabolism.
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No Growth Factors? Let’s Go (GSK3) To (TIP60) Autophagy (ATG1/ULK1)
Dr. Terytty Yang Li

School of Life Sciences, Xiamen University, China

In metazoans, cells depend on extracellular growth factors for energy homeostasis.
We found that glycogen synthase kinase-3 (GSK3), when deinhibited by default in
cells deprived of growth factors, activates acetyltransferase TIP60 through
phosphorylating TIP60-Ser86, which directly acetylates and stimulates the protein
kinase ULK1, which is required for autophagy. Cells engineered to express
TIP60S86A that cannot be phosphorylated by GSK3 could not undergo serum
deprivation—induced autophagy. An acetylation-defective mutant of ULKI1 failed to
rescue autophagy in ULKI—/— mouse embryonic fibroblasts. Cells used signaling
from GSK3 to TIP60 and ULKI1 to regulate autophagy when deprived of serum but
not glucose. These findings uncover an activating pathway that integrates protein
phosphorylation and acetylation to connect growth factor deprivation to autophagy.
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Session Ill. Metabolic signaling

IRBIT plays a critical role in adipocyte differentiation
Koichi Hamada, Yuri Sugiyama, Seiko Sato, Yukiyasu Takahashi, Akihiro Mizutani

Department of Pharmacotherapeutics, Showa Pharmaceutical University

Dysfunction of the adipose tissue leads to the pathology associated with metabolic
diseases such as obesity, type 2 diabetes and lipodystrophies. Keeping adipose
tissue under control is a great challenge for our health. IRBIT was originally
identified as a binding protein of the intracellular Ca?" channel, inositol
1,4,5-trisphosphate (IP3) receptor and functions as an inhibitory regulator of this
receptor. Unexpectedly, many functions have subsequently been identified for IRBIT
including the activation of multiple ion channels and ion transporters implying the
involvement of many cellular events. Here, we show that IRBIT acts as a key
regulator controlling adipocyte differentiation. During the differentiation of 3T3-L1
preadipocytes, we found that expression of IRBIT protein was upregulated. Short
hairpin RNA (shRNA)-mediated reduction of IRBIT expression in the cells
significantly attenuated adipocyte differentiation. RT-PCR analysis demonstrated
that expressions of C/EBPa and PPARY, both of which are well-established
transcription factors critical in terminal differentiation of adipocytes, were
drastically diminished in IRBIT knockdown cells. On the other hand, expressions of
C/EBPd and C/EBP, which function in earlier phase of differentiation than C/EBPa
and PPARYy, were not altered in IRBIT knockdown cells. These data suggest that
IRBIT is a key molecule that controls terminal differentiation during adipogenesis
through modulating the expression levels of C/EBPa and PPARYy.
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Session Ill. Metabolic signaling

Development of a small-molecule AdipoR agonist for type 2 diabetes
and short life in obesity

Toshimasa Yamauchi

Department of Diabetes and Metabolic Diseases, Graduate School of Medicine,
the University of Tokyo

Adiponectin is an anti-diabetic and anti-atherogenic adipokine, which binds to
adiponectin receptors AdipoR1 and AdipoR2, and exerts beneficial effects on
metabolic syndrome via activation of AMPK/SIRT and PPAR-a pathways,
respectively, leading to increased mitochondria as well as decreased ectopic fat
accumulation, oxidative stress and inflammation (Nature 423:762, 2003; Nature
Med. 13:332, 2007; Nature 464:1313, 2010). Levels of adiponectin in plasma are
reduced in obesity, which causes insulin resistance, type 2 diabetes, fatty liver and
atherosclerosis (Nature Med. 7:941, 2001; Nature Med. 8:1288, 2002; Cell Metab.
17:185, 2013). Thus, orally active small molecules that bind to and activate AdipoR1
and AdipoR2 could ameliorate obesity-related diseases such as type 2 diabetes,
NASH and atherosclerosis.

Here we report the identification of orally active synthetic small-molecule AdipoR
agonists (Nature 503:493, 2013). One of these compounds, AdipoR agonist
(AdipoRon), bound to both AdipoR1 and AdipoR2 in vitro. AdipoRon showed very
similar effects to adiponectin in muscle, liver and adipose tissue, such as activation
of AMPK and PPAR-a pathways, and increased exercise endurance and energy
expenditure, and ameliorated fatty liver, insulin resistance and glucose intolerance
in mice fed a high-fat diet, which was completely obliterated in AdipoR1 and
AdipoR2 double-knockout mice. Moreover, AdipoRon ameliorated diabetes of
genetically obese rodent model db/db mice, and prolonged the shortened lifespan of
db/db mice on a high-fat diet.

Thus, orally active AdipoR agonists such as AdipoRon are a promising therapeutic
approach for the treatment of obesity-related diseases such as type 2 diabetes,
NASH and atherosclerosis.
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2nd Symposium of SPU Innovative Project for Pharmaceutical Analyses of Covalent Modification in Biomolecules

[1st DAY]

Registration August 3L (Mon) 14:30-17:00 Room 202
Opening Remarks Masahiro Nishijima Showa Pharmaceutical University August31 (Mor) 14:50-15:00 Room 202
Plenary Lectures

PL1 Reactive Persulfide Species: Its Antioxidant Redox Signaling and Translational Biosynthesis

Chair: Yasuo Watanabe Showa Pharmaceutical University August 31 (Mon) 15:00-16:00 Room 202

Takaaki Akaike Department of Environmental Health Sciences and Molecular Toxicology, Tohoku University Graduate School of Medicine, Japan

PL2  Synaptic Pathology of Mental Retardation through Protein Phosphorylation Modification

Chair: Yasuo Watanabe Showa Pharmaceutical University August 31 (Mon) 16:00-17:00 Room 202

Kohji Fukunaga Department of Pharmacology Tohoku University Graduate School of Pharmaceutical Sciences, Japan

Group Photo August3L (Mon) 17:00-17:15 Room 202
Welcome Party August 31 (Mor) 18:00-
[2nd DAY]

Registration Septernber 1 (Tue)8:30-L7:00 Room 202
Symposia

S-1  Biotransformation by enzymes September 1 (Tue) 9:00-11:15Room 202

Chairs: Yasumitsu Ogra Chiba University
Hiroshi Yamazaki Showa Pharmaceutical University

Os. Human Cytochrome P450 1B1 Revisited: Its Possible Roles during Cancer Progression

9:00~ Young-Jin Chun College of Pharmacy, Chung-Ang University, Korea

O4. Identification of a novel selenometabolite and elucidation of its biological and toxicological significance
9:30~ Yasumitsu Ogra Department of Toxicology and Environmental Health, Graduate School of Pharmaceutical Sciences, Chiba University, Japan
O5. Human Drug Metabolism by Cytochrome P450 Enzymes

10:00~ Hirashi Yamazaki Laboratory of Drug Metabolism and Pharmacokinetics, Showa Pharmaceutical University; Japan

O6. Induction of integrin signaling by steroid Sulfatase metabolism in HeL acells

10:30~ Dong-Jin Ye College of Pharmacy, Chung-Ang University, Korea

7. Activation of aerobic glycolysis by steroid sulfatase in HeLa cells

10:45~ Sangyun Shin College of Pharmacy, Chung-Ang University, Korea

0O8. Cytochrome P450-dependent xenobiotic metabolism in marmosets

11:00~ Shotaro Uehara  Laboratory of Drug Metabolism and Pharmacokinetics, Showa Pharmaceutical University; Japan
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August 31-September 1, 2015, Showa Pharmaceutical University, Japan

Lunch

Chairs:

September 1(Tue) 11:15-12:45

Challenge to Infectious Disease Septermber 1(Tue) 12:4514:30 Room 202
Yoshikazu Ishii Toho University

Tomoyuki Hamamoto Showa Pharmacetical University

09. Proteomic Analysis of Extracellular Vesicles Derived from Mycobacterium tuberculosis

12:45~ Chulhun L. Chang Department of Laboratory Medicine, Pusan National University School of Medicine, Korea

010.  Novel Diagnostics Technologies for Infectious Diseases and Detection Methods for Antibiotic Resistant Organisms

1315~ Yoshikazu Ishii Division of Infection Control and Prevention, Department of Microbiology and Infectious Diseases, Toho University School of Medicine, Japan

0O11.  Contribution of Pharmacists to Infection Control in Japan

13:45~ Tomoyuki Hamamoto Educational and Research Center for Clinical Pharmacy, Showa Pharmaceutical University; Japan

012.  Evaluation of Dual-Color Fluorescence In Situ Hybridization with Peptide Nucleic Acid Probes for Detection of
Mycobacterium tuberculosis and Non-Tuberculous Mycobacteria in Clinical Specimens

14:00~ Namhee Kim Department of Laboratory Medicine, Pusan National University School of Medicine, Korea

Coffee Break Septermiver L (Tue) 14:30-15:00

S-3  Coordination of Redox biology Septermber 1 (Tue) 15:00-17:30Raom 202

Chairs: Motohiro Nishida National Institutes of Natural Scienses
Yasuo Watanabe Showa Pharmaceutical University

013.  Peroxiredoxin as a Regulator and Sensor of Local Hydrogen Peroxide

15:00~ Sue Goo Rhee Yonsei University College of Medicine, Seoul, Korea

O14.  Negative regulation of cardiac remodeling by S-polythiolation of G proteins

15:45~ Motohiro Nishida Division of Cardiocirculatory Signaling, Okazaki Institute for Integrative Bioscience (National Institute of Physiological Sciences), National Institutes of
Natural Scienses, Japan

015.  Mutual covalent modifications of nitric-oxide and reactive sulfur species

16:15~ Yasuo Watanabe Laboratory of Pharmacology, Showa Pharmaceutical University, Japan

016.  Peroxiredoxin 111 does not make hyperoxidation-dependent decamer formation

16:45~ Se Kyoung Lee Yonsei University College of Medicine, Korea

O17.  Circadian Oscillation of Sulfiredoxin in the Mitochondria

17:00~ In Sup Kil Yonsei University College of Medicine, Korea

018.  Calcium/calmodulin-dependent protein kinase IV as potential targets of reactive sulfur species

17:15~ Tsuyashi Takata Laboratory of Pharmacology, Showa Pharmaceutical University; Japan

Closing Remarks  vasuoWatanabe Showa Phameceutical University Septernber 1(Tue) 17:30:17:40Room 202

Farewell Banquet Septerber (TLg) 18:00-20:00 Himawri

5

1447228



145/228



Abstracts

Aug 31 - Sep 1, 2015, Showa Pharmaceutical University

146/228



2nd Symposium of SPU Innovative Project for Pharmaceutical Analyses of Covalent Modification in Biomolecules

Plenary Lectures

PL1 Reactive Persulfide Species: Its Antioxidant Redox Signaling
and Translational Biosynthesis

Chair: Yasuo Watanabe (Showa Pharmaceutical University)

Takaaki Akaike
Department of Environmental Health Sciences and Molecular
Toxicology, Tohoku University Graduate School of Medicine, Japan

Prof. Takaaki Akaike graduated from the Kumamoto University Medical School in
Japan, and eamed his MD, PhD degree from the Graduate School of Medicine,
Kumamoto University in 1991. He then joined the Department of Microbiology at Kumamoto University School
of Medicine where he was appointed to several faculty positions and was promoted to Full Professor in 2005. In
2013, he moved to Tohoku University Graduate School of Medicine as Professor & Chairman of the Department
of Environmental Health Sciences and Molecular Toxicology. Prof. Akaike held concurrent appointments as
Visiting Professors at Thomas Jefferson University (1993) and at University of Alabama at Birmingham (2001),
Program Officer at the Ministry of Education, Science, Sports and Culture (MEXT) of Japan (2003-2005), and Vice
Dean & Director of Center for Medical Education and Research at Kumamoto University Medical School
(2011-2012). He has received the Society for the Free Radical Research Japan Prize (2014) and ASAKAWA Award
from the Japanese Society for Bacteriology (2015). Prof. Akaike was the president of the International/Japanese
Nitric Oxide Society (~2011). His major research interest is in NO and redox biology, and his group discovered in
2007 a unique second messenger (8-nitro-cGMP) that mediates electrophilic signal transduction during oxidative
stress and other cellular redox signaling in general.

Cysteine persulfide has been long time known to be physiologically formed in various organisms including
prokaryotes and eukaryotes like mammals as well. Its biosynthesis is effectively catalyzed mainly by two
enzymes such as cystathionine y-lyase (cystathionase, CSE) and cystathionine B-synthase (CBS) by use of cystine
(CysSSCys) as a major substrate.  We have unequivocally verified generation of appreciable amount of cysteine
persulfide, in particular its major derivative glutathione persulfide (GSSH) in cultured cells and tissues in vivo.
These reactive sulfur derivatives were potent scavengers of reactive oxygen species, specifically hydrogen peroxide.
Indeed, the hydrogen peroxide scavenging property of persulfides was much greater than that of GSH and other
Cys-related compounds and H,S.  Persulfides and related species also showed a strong redox signaling regulatory
function via electrophile thiolation. A prime example of this is interaction of persulfide species with the
endogenously generated electrophile 8-nitroguanosine 3',5"-cyclic monophosphate.  Apart from its high output of
biosynthesis and potential antioxidant, redox signaling function, the biological relevance of cysteine persulfides or
polysulfides is now increasingly recognized as essential structural residues or prosthetic components of several

proteins and enzymes, which may include metal ligands most typically observed with iron sulfur clusters.

8
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Surprisingly, a clear translation-coupled Cys polysulfuration was revealed herein, directly involved in a remarkable

translational CysSSH biosynthesis and its incorporation into proteins ubiquitously occurring among different

organisms. Therefore, exploring such unique biosynthesis and potential multiple functions of polysulfur proteins
may advance a new paradigm of molecular biology and especially cellular translational mechanism, evolving an

innovative era of modemn redox biology.

Recent selected publications:

1.

Ida T, et al. Reactive cysteine persulfides and S-polythiolation regulate oxidative stress and redox signaling,
Proc. Natl. Acad. Sci. USA, 111: 7606-7611, 2014

Ito C., et al. Endogenous nitrated nucleotide is a key mediator of autophagy and innate defense against bacteria.
Mol Cell, 52, 794-804, 2013

Nishida M., et al. Hydrogen sulfide anion regulates redox signaling via electrophile sulthydration. Nature
Chem Biol, 8, 714-724,2012

Sawa T., et al. Protein S-guanylation by the biological signal 8-nitroguanosine 3',5'-cyclic monophosphate.
Nature Chem Biol, 3, 727-735, 2007

Akaike T., et al. 8-Nitroguanosine formation in viral pneumonia and its implication for pathogenesis. Proc Natl
Acad Sci USA. 100, 685-690, 2003
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PL2 Synaptic Pathology of Mental Retardation through Protein
Phosphorylation Modification

Chair: Yasuo Watanabe (Showa Pharmaceutical University)

Kohji Fukunaga
Department of Pharmacology

Tohoku University Graduate School of Pharmaceutical Sciences

Prof. Kohji Fukunaga obtained his B.S./M.S. at Kumamoto University School of
Pharmaceutical Sciences and Ph.D. in Pharmacology at Kumamoto University
Medical School. He joined Tohoku University Graduate School of Pharmaceutical
Sciences as Chairman and Professor of the Department of Pharmacology in 2002, after 21 years at Kumamoto
University Medical School as Associate Professor in Pharmacology and as Research fellow in Molecular
Physiology and Howard Hughes Medical Institute at Vanderbilt University (1988-19990: Prof. TR. Soderling
laboratory). Prof. Fukunaga holds concurrent appointments as Visiting Professor in The Open University of Japan,
Zhejiang University and Soochow University in China. He is also Editor-in-Chief of Journal of Pharmacological

Sciences. His research focuses on medication development for Alzheimer Disease and Mental Retardation.

Understanding of synaptic pathology is central dogma to develop orphan drugs to improve mental retardation.
We have defined the molecular mechanism underlying synaptic pathology in mental diseases through
phosphoprotein  modification in the synapse (1). Dopamine D, receptor (D,R) stimulation activates
calcium/calmodulin-dependent protein kinase II (CaMKII) 63, a CaMKII nuclear isoform, thereby increasing
brain-derived neurotrophic factor (BDNF) gene expression. We found that CaMKII63 at Ser332 site is
dephosphorylated by protein phosphatase-1 (PP1), thereby promoting its nuclear translocation. In neuro-2a cells,
the PP1 co-expression with CaMKII33 significantly increased the nuclear CaMKII activity and enhanced BDNF
expression. Likewise, chronic administration of dopamine D,R partial agonist, aripiprazole (APZ) in rats increased
the PP1 activity, thereby promoting CaMKII&3 translocation into nucleus and BDNF expression in rat substantia
nigra. Moreover, APZ treatment enhanced the neurite extension in cultured dopaminergic neurons. The
APZ-induced neurite extension was inhibited by knockdown of PP1g1 in cultured dopaminergic neurons. Taken
together, CaMKII53 at Ser332 site is dephosphorylated by PP1, resulting in translocation into nucleus. Nuclear
translocated CaMKII&3 likely accounts for BDNF expression, promoting neurite extension and survival of
dopaminergic neurons. We next defined the mechanism of synaptic pathology in mental retardation using ATRX
mutant mice (2). Mutations of ATRX, a chromatin remodeling protein of the SNF-2 family, cause several mental
retardation disorders, including alpha-thalassemia X-linked (ATR-X) syndrome. We generated A7TRX mutant mice
lacking exon 2 (ATRX** mice), a mutation that mimics exon 2 mutations seen in human patients and associated
with milder forms of mental retardation. ATRX** mice exhibited abnormal dendritic spine formation in the medial
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prefrontal cortex (mPFC) and impaired cognitive function. Consistent with other mouse models of mental
retardation, ATRX*™ mice exhibited longer and thinner dendritic spines compared to wild-type mice without
changes in spine number. Interestingly, aberrant increased calcium/calmodulin-dependent protein kinase 11
(CaMKII) activity was observed in the mPFC of ATRX** mice. The increased CaMKII autophosphorylation and
activity were associated with increased phosphorylation of the Rac1-guanine nucleotide exchange factors (GEFs),
Tiaml and Kalirin-7, known substrates of CaMKII. We confirmed increased phosphorylation of p21-activated
kinases (PAKSs) in mPFC extracts. Furthermore, reduced protein expression and activity of PP1 was evident in the
mPFC of ATRX** mice. In cultured cortical neurons, PP1 inhibition by okadaic acid increased CaMKII-dependent
Tiam] and Kalirin-7 phosphorylation. Taken together, our data strongly suggest that aberrant CaMKII activation
likely mediates abnormal spine formation in the mPFC. Such morphological changes plus elevated
Racl-GEF/PAK signaling seen in ATRX** mice likely contribute to mental retardation syndromes seen in human
patients. ATRX interacts with transcription cofactor DAXX and elicits ATP-dependent chromatin stabilizing
activity via DNA G-quadruplexes. Indeed the administration of stabilizer of G-quadruplexes improves cognitive
deficit in ATRX** mice. Taken together, dysregulation of CaMKII-dependent phosphorylation is central role in
synaptic pathology and orphan drug development in the mental retardation.

1. Shioda N, et al. Aberrant hippocampal spine morphology and impaired memory formation in neuronal
platelet-derived growth factor beta-receptor lacking mice. Hippocampus 22:1371-1378, 2012

2. Shioda N, et al. Aberrant calcium/calmodulin-dependent protein kinase 11 (CaMKII) activity is associated with
abnormal dendritic spine morphology in the A7TRX mutant mouse brain. J. Neurosci. 31, 346-358, 2011

Recent selected publications:

1. Shioda N. et al FABP3 protein promotes o-synuclein oligomerization associated with
1-methyl-1,2,3,6-tetrahydropiridine (MPTP)-induced neurotoxicity. J. Biol. Chem. 289, 18957-18965, 2014

2. Tagashira H,, et al. Methyl pyruvate rescue mitochondrial damage caused by SIGMARI mutation related to
amyotrophic lateral sclerosis. Biochem. Biophys. Acta 1840, 3320-3334, 2014

3. Moriguchi S., et al. Stimulation of sigma-1 receptor ameliorates depression-like behaviors in CaMKIV null
mice. Mol. Neurobiol. (2014) DOI 10.1007/s12035-014-8923-2

4. Shioda N, et al. Expression of truncated form of the endoplasmic reticulum chaperone protein, 6; receptor,
promotes mitochondrial energy depletion and apoptosis. J. Biol. Chem. 287, 23318-23331, 2012

5. Moriguchi S., et al. The T-type voltage gated calcium channel as a molecular target of the novel cognitive
enhancer ST101: enhancement of long-term potentiation and CaMKII autophosphorylation in rat cortical
slices. J. Neurochem. 121, 44-53, 2012
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Symposia

S-1 Biotransformation by enzymes

Chairs: Yasumitus Ogra (Chiba University)

Hiroshi Yamazaki (Showa Pharmaceutical University)

03. Human Cytochrome P450 1B1 Revisited: Its
Possible Roles during Cancer
Progression

Young-Jin Chun

Professor, College of Pharmacy, Chung-
Ang University, Seoul, Korea

Young-Jin Chun is a Professor of College of Pharmacy at
Chung-Ang University, Seoul, Korea since 2007. He
received his BS from College of Pharmacy, Seoul National
University, Seoul, Korea and he got his MS and Ph.D.
degrees from Korea Advanced Institute of Science and
Technology (KAIST), Daejon, Korea. He trained as a
post-doctoral fellow at Vanderbilt University School of
Medicine, Nashville, TN, USA in 1994. He became an
Assistant Professor in 1997, Associate Professor in 2002,
and Full Professor in 2007 at College of Pharmacy, Chung-
Ang University. Currently, he is a President of Korean
Society for Alternative to Animal Experiments (KSAAE)
and a director of the Consortium of Alternative Methods
for Safety Evaluation of Cosmetic (CAMSEC). He also
serves as a Secretary-General of Korean Society of
Toxicology as well as Asian Society of Toxicology.
Professor Chun’s research has focused on the cellular
functions of steroid metabolizing enzymes including
cytochrome P450 1B1 and steroid sulfatase, mechanisms
of apoptosis and cancer development. He is also interested
in studying alternative methods for animal experiments.

Human cytochrome P450 1B1 (CYP1BI) belongs to the
CYPI family and is known as a major enzyme for estradiol
4-hydroxylation. Metabolic activation of 17f-estradiol
(E2) to 4-hydroxy E2 by CYP1BI1 has been postulated to
be an important factor in mammary carcinogenesis. It has
been reported that CYP1B1 expression is higher in various
tumor tissues, especially in hormone-related cancers such
as breast, ovarian and prostate. To explore the role of
human CYPIBI1 in cancer progression, we investigated
CYPIBI action in cells after overexpression or induction
with DMBA, or inhibition with specific CYP1B1 siRNA
or TMS, a specific inhibitor and identified that CYP1B1

promotes cell proliferation in human mammary tumor cells.

CYPIBI1 activates Wnt/B-catenin signaling and induces
EMT program via up-regulation of EMT marker proteins
and EMT-inducing transcription factors. It postulated that
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spl transcription factor acts as a key mediator for CYP1B1
action. Taken together, we demonstrated that CYP1BI, a
major estradiol 4-hydroxylase, is able to promote cancer
cell progression through activation of Wnt/B-catenin
signaling and EMT program and may be regarded as a
target enzyme for blocking cancer development.

Recent selected publications:

1. Choi, S.et al., Identification of cornifelin and early
growth response-1 gene as novel biomarkers for in vitro
eye irritation using a 3D reconstructed human cornea
model MCTT HCETM. Arch of Toxicol in press.

. Han, S. et al., Functional characterization of
CYP107W1 from Streptomyces avermitilis and
biosynthesis of macrolide oligomycin A. Arch.
Biochem. Biophys. 575:1-7, 2015.

3. Bae, O. N. et al., Chemical allergens stimulate human
epidermal keratinocytes to produce lymphangiogenic
vascular endothelial growth factor. Toxicol. Appl.
Pharmacol. 283: 147-155, 2015.

. Jeong, J.-J., et al., The role of annexin A5 in cisplatin-
induced toxicity in renal cells: the molecular mechanism
of apoptosis. J. Biol. Chem. 289: 2460-2481, 2014.

5. So, K. S. et al., Autophagosome-mediated EGFR down-
regulation induced by the CK2 inhibitor enhances the
efficacy of EGFR-TKI on EGFR-mutant lung cancer
cells with resistance by T790M. PL0S One 9: e114000,
2014.

O4. Identification of a novel selenometabolite
and elucidation of its biological and toxicological
significance

Yasumitsu Ogra

Professor, Department of Toxicology
and Environmental Health, Graduate
School of Pharmaceutical Sciences,
Chiba University, Japan

Yasumitsu Ogra is a Professor of Laboratory of
Department of Toxicology and Environmental Health,
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Graduate School of Pharmaceutical Sciences, Chiba
University, Japan since 2015. After receiving his PhD in
Pharmaceutical Sciences from Chiba University in Japan,
he trained as a post-doctoral fellow at National Institute of
Occupational Health, Kawasaki, Japan. He was recruited
as a Research Associate of Faculty of Pharmaceutical
Sciences, Chiba University, Japan. After an experience of
Visiting Fellow at The National Center for Scientific
Research, Pau, France, he had a post as Associate
Professor of Graduate School of Pharmaceutical Sciences,
Chiba University, Japan in 2004 and moved to a Professor,
Laboratory of Chemical Toxicology and Environmental
Health, Showa Pharmaceutical University, Japan in 2009.
His research has focused on selenometabolites in chemical
toxicology and environmental health for humans.

When human hepatoma HepG2 cells were exposed to
sodium selenite, an unknown selenium metabolite was
detected in the cytosolic fraction by a hyphenated
technique, i.e., HPLC-inductively coupled plasma mass
spectrometry  (ICP-MS). The unknown selenium
metabolite was also detected in the mixture of HepG2
homogenate and sodium selenite in the presence of
exogenous glutathione (GSH). The unknown selenium
metabolite was concretely identified as selenocyanate by
electrospray ionization mass spectrometry (ESI-MS), ESI
quadrupole time-of-flight mass spectrometry (ESI-Q-TOF-
MS) and LC-ICP-MS. Because exogenous cyanide
increased the amount of selenocyanate in the mixture,
selenocyanate seemed to be formed by the reaction
between selenide, the product of the reduction of selenite,
and endogenous cyanide. Rhodanase, an enzyme involved
in thiocyanate synthesis, was not required for the formation
of selenocyanate. Selenocyanate was less toxic to HepG2
cells than selenite or cyanide, suggesting that it was
formed to reduce the toxicity of selenite. On the other hand,
selenocyanate could be assimilated into selenoproteins and
selenometabolites in rats in the same manner as selenite.
Consequently, selenite was metabolized to selenocyanate
to temporarily ameliorate its toxicity, and selenocyanate
acted as an intrinsic selenium pool in cultured cells
exposed to surplus selenite. The results also suggest that
endogenous cyanide can act to detoxify selenite by directly
and non-enzymatically sequestering selenide. I propose
that the role of endogenous cyanide is called “reactive
cyanogen species, RCNS.”

Recent selected publications:

I. Y. Ogra, Identification of selenometabolites in
animals and plants by mass spectrometry. Food and
Nutritional Components in Focus No. 9, Selenium:
Chemistry, Analysis, Function and Effects, V.R.
Preedy (ed.), The Royal Society of Chemistry,
London, in press.

Y. Ogra, Selenium metabolism. Diversity of Selenium
Functions in Health and Disease, R. Brigelius-Flohé
and H. Sies (eds.), CRC Press, Boca Raton, FL, in
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press.

Y. Anan et al., Complementary use of LC-ICP-MS
and LC-ESI-Q-TOF-MS for selenium speciation.
Anal. Sci. in press.

Y. Ogra et al.,, Metabolism of trimethylselenonium
ion in selenium accumulator, Allium sativum.
Fundam. Toxicol. Sci. 2, 95-99, 2015

Y. Ogra et al.,, Comparison of accumulation of four
metalloids in Allium sativum. Bull. Environ. Contam.
Toxicol. 94, 604-608, 2015.

O5. Human Drug Metabolism by Cytochrome
P450 Enzymes

Hiroshi Yamazaki

il

Professor, Lab. Drug Metabolism and Ve
Pharmacokinetics, Showa Pharmaceutical N 2=
University - ‘
N
®H

Hiroshi Yamazaki is a Professor of Laboratory of Drug
Metabolism  and  Pharmacokinetics in ~ Showa
Pharmaceutical University, Tokyo, Japan since 2005.
After receiving his BS and MS degrees from Gifu
Pharmaceutical University and PhD in Pharmaceutical
Sciences from Osaka University in Japan, he trained as a
post-doctoral fellow at Vanderbilt University School of
Medicine, Nashville, TN, USA in 1994. He was recruited
as an Associate Professor of Kanazawa University from
Osaka Prefectural Institute of Public Health in 1998 and
moved to a post as Associate Professor of Hokkaido
University Graduate School of Pharmaceutical Sciences in
2001. His research has focused on polymorphic
cytochrome P450 and flavin-containing monooxygenase,
which are major catalysts involved in drug metabolism in
toxicology and pharmacology in humans. He has authored
over 310 publications (http://www.researcherid.com/rid/A-
6081-2011) and is recognized as a ‘Highly Cited
Researcher’ in Pharmacology by Thomson Reuters.

Cytochrome P450 (P450 or CYP) enzymes are involved
in the oxidative metabolism of drugs, toxic chemicals, and
endogenous compounds. The Old and New World
monkeys such as cynomolgus monkeys (Macaca
fascicularis) and common marmosets (Callithrix jacchus),
respectively, are used for preclinical studies to predict the
toxicity and pharmacokinetics of drugs due to their genetic
similarity to humans. There is renewed interest in both the
toxicity and pharmacological mechanisms of thalidomide.
Thalidomide has been teratogenic in primates, but not in
rodents. The mechanism of action and teratogenicity of
thalidomide still remains unclear. Recent findings on the
induction of human cytochrome P450 3A enzymes by
thalidomide and its P450-mediated bioactivation towards
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understanding the teratogenic and pharmacological
property of thalidomide are summarized. Homotropic and
heterotropic cooperativity of human P450 3A4/5 by
thalidomide was demonstrated in various in vitro systems
and hepatocytes in vivo models with chimeric mice
expressing humanized liver cells.  Thalidomide also
induced human P450 3A enzyme through pregnane X
receptor (PXR) and subsequently its hydroxylation by
human liver microsomal P450 3A4/5. The second
oxidation step in the human P450 3A4/5 pathway
generated a reactive intermediate, possibly an arene oxide
that could be trapped by glutathione to give adducts,
confirmed in mouse models transplanted with human
hepatocytes. These results collectively indicate activation
of thalidomide to reactive metabolites by autoinduced
human cytochrome P450 3A enzymes, with substrate

cooperativity, and implications for development of analogs.

Screening for avoiding unwanted bioactivation but keeping
the immunomodulatory properties is a strategic pathway to
new cancer drugs.

Recent selected publications:

1. Miyaguchi, T. et al., Human urine and plasma
concentrations of bisphenol A extrapolated from
pharmacokinetics established in in vivo experiments
with chimeric mice with humanized liver and semi-

physiological pharmacokinetic modeling. Regul.
Toxicol. Pharmacol., 72, 71-76, 2015.

2. Yamazaki, H., et al., Zone analysis by two-
dimensional electrophoresis with accelerator mass
spectrometry of in wvivo protein bindings of
idiosyncratic  hepatotoxicants  troglitazone  and
flutamide bioactivated in chimeric mice with

humanized liver. Toxicol. Res., 4, 106-111, 2015.

3. Murayama, N. et al., Thalidomide increases human
hepatic cytochrome P450 3A enzymes by direct
activation of pregnane X receptor, Chem. Res.
Toxicol., 27, 304-308, 2014.

Shimizu, M. et al., Qualitative de novo analysis of full
length ¢cDNA and quantitative analysis of gene
expression for common marmoset (Callithrix jacchus)
transcriptomes using parallel long-read technology
and short-read sequencing. PL0S One, 9, ¢100936,
2014

5. Fifty Years of Cytochrome P450 Research, ed.
Hiroshi Yamazaki, Springer, Tokyo, 2014

0O6. Induction of integrin signaling by steroid
Sulfatase metabolism in HelLa cells

Dong-Jin Ye

College of Pharmacy, Chung-Ang University, Seoul, 156-
756,Korea
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Steroid sulfatase (STS) is responsible for the hydrolysis of
aryl and alkylsteroidsulfates. STS has a pivotal role in
regulating the level of estrogen and androgen responsible
for growth of hormone-dependent tumors, such as breast or
prostate cancer. However, the molecular function for tumor
growth of STS is still not clear. To elucidate possible role
of STS on cancer cell proliferation, we investigated
whether STS is able to regulate integrin signaling pathway.
In this study, we observed that overexpression of STS in
HeLa cells induces the expression of integrin Bl and
fibronectin, a ligand of integrin a5B1 at protein and mRNA
levels. Dehydroepiandrosterone (DHEA), one of the main
metabolite of STS, also induces mRNA and protein level
of integrin Bl and fibronectin. We found that STS
expression and DHEA enhance phosphorylation of focal
adhesion kinase (FAK) at tyrosine 925 residue. Moreover,
phosphorylation of ERK at threonine 202 and tyrosine 204
residues was also induced, indicating that STS may
activate Ras/Raf/MEK signaling pathway. In conclusion,
these results suggest that STS expression and DHEA may
enhance Ras/Raf/MEK signaling through upregulation of
integrin Bland activation of FAK.

O7. Activation of aerobic glycolysis by steroid
sulfatase in HeLa cells

Sangyun Shin

College of Pharmacy, Chung-Ang University, Seoul 156-
756, Korea

Steroid sulfatase (STS) expression has been considered to
play a pivotal role in estrogen-dependent cancers. STS is
known as a target enzyme for suppressing estrogen-
mediated carcinogenesis. STS is able to convert estrogen
sulfate to estrone form, like dehydroepiandrosterone
sulfate (DHEA-S) to its’ active form
dehydroepiandrosterone (DHEA). Aerobic glycolysis is a
hallmark of cancer metabolism. Hypoxia inducing factor 1
subunit HIF1a is recognized as an important regulator of
aerobic glycolysis. To elucidate whether STS is able to
regulate cancer metabolism, the effects on aerobic
glycolysis were determined. STS overexpression
significantly converted DHEA-S to DHEA. STS and the
major product DHEA enhanced HIFla protein, mRNA,
promoter activity in HeLa cells. Glycolytic enzymes such
as hexokinase 2 (HK-2) and glucose transporter (GLUT)
were increased by STS overexpression and DHEA
treatment in protein and mRNA levels. When cells were
treated with HIF1a siRNA, all glycolytic enzymes induced
by STS and DHEA were down-regulated. Lactic acid
production was also increased by STS and DHEA.
STX064, a STS specific inhibitor inhibited DHEA
formation and lactic acid production in HeLa cells. In
conclusion, STS and the major product DHEA may
regulate aerobic glycolysis via HIF1a induction.
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08. Cytochrome P450-dependent xenobiotic
metabolism in marmosets

Shotaro Uehara

Laboratory of Drug Metabolism and Pharmacokinetics,
Showa Pharmaceutical University

New World primate common marmosets (Callithrix
jacchus) are potentially useful animal models for
preclinical studies because of their benefits such as small
body size, ease handling, high fertility, and early sexual
maturity. However, cytochrome P450 (P450) enzymes,
major xenobiotic-metabolizing enzymes, have not been
fully identified and characterized in marmosets. De novo
assembly and expression analysis of marmoset transcripts
with pooled liver, intestine, kidney, and brain samples
were showed that 18 P450-like genes displayed the tissue
expression pattern and that P450 3A, 2D and 2C enzymes
were highly expressed in the liver, similar to that of
humans. On the basis of mRNA tissue distribution, novel 8

P450 ¢cDNA were successfully isolated from marmoset
tissues. The amino acid sequence deduced from P450
cDNA showed a high sequence identities (>85%).
Marmoset liver microsomes efficiently metabolized the
human P450 3A, 2D and 2C probe substrates. Indeed,
heterologously expressed marmoset P450 3A and 2D
enzymes had highly catalytic activities compared with
those of humans for metoprolol O-demethylation and
midazolam 1'-hydroxylation, respectively. Heterologously
expressed marmoset P450 2C19 enzyme catalyzed human
P450 2C9 and 2C19 probe substrates and had high Vi
and low K, values for S-warfarin 7-hydroxylation
comparable to those of marmoset liver microsomes, unlike
those of cynomolgus monkeys, indicating similar warfarin
stereoselectivity to findings in humans. These results
indicated that marmoset P450 enzymes had functional
characteristics similar to those of humans, however, they
had partially different substrate specificities and catalytic
activities. Supported by the Strategic Research Program
for Brain Sciences of Japan Agency for Medical Research
and Development.

S-2 Challenge to Infectious Disease

Chairs: Yoshikazu Ishii (Toho University)

Tomoyuki Hamamoto (Showa Pharmaceutical University)

09. Proteomic Analysis of Extracellular Vesicles
Derived from Mycobacterium
tuberculosis

Chulhun L. Chang

Professor, Department of Laboratory
Medicine, Pusan National University
School of Medicine, Yangsan, Korea

Chulhun L. Chang is a Professor of Department of
Laboratory Medicine, Pusan National University School of
Medicine, Yangsan in Korea since 2002. He received his
M.D. degree from Pusan National University School of
Medicine. He became a Visiting Professor at University of
Illinois at Chicago, Institute for Tuberculosis Research,
Chicago, IL, in USA in 2001. He held concurrent
appointments as a Director, Department of Microbiology,
Korean Institute of Tuberculosis, The Korean National
Tuberculosis Association, Seoul, in Korea during 2005-
2008. His interests and activities focus on clinical
microbiology/mycobacteriology, mycobacterial
susceptibility testing, drug resistance mechanisms of
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mycobacteria, and identification of non-tuberculous

mycobacteria.

The release of extracellular vesicles, also known as
outer membrane vesicles, membrane vesicles, exosomes,
and microvesicles, is an evolutionarily conserved
phenomenon from bacteria to eukaryotes. It has been
reported that Mycobacterium tuberculosis releases
extracellular vesicles harboring immunologically active
molecules, and these extracellular vesicles have been
suggested to be applicable in vaccine development and
biomarker discovery. However, the comprehensive
proteomic analysis has not been performed for M.
tuberculosis extracellular vesicles. In this study, we
identified a total of 287 vesicular proteins by four LC-
MS/MS analyses with high confidence. In addition, we
identified several vesicular proteins associated with the
virulence of M. tuberculosis. This comprehensive
proteome profile will help elucidate the pathogenic
mechanism of M. tuberculosis. The data have been
deposited to the ProteomeXchange with identifier
PXD001160.
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Recent selected publications:

1. Kim Y.J., et al., Evaluation of propidium monoazide
real-time PCR for early detection of viable
Mycobacterium tuberculosis in clinical respiratory
specimens, Ann Lab Med, 34:203-209, 2014

2. Choi G.E. et al., Efficient differentiation of
Mycobacterium abscessus complex isolates to the
species level by a novel PCR-based variable-number
tandem-repeat assay, J Clin Microbiol 49(3):1107-
1109, 2011

3. Choi G.E,, et al., High-resolution melting curve
analysis for rapid detection of rifampin and isoniazid
resistance in Mycobacterium tuberculosis clinical
isolates, J Clin Microbiol 48(11):3893-3898, 2010

Kim C.M,, et al., Development and evaluation of
oligonucleotide chip based on the 16S-23S rRNA gene
spacer region for detection of pathogenic
microorganisms associated with sepsis, J Clin
Microbiol 48(5):1578-1583, 2010

5. Gill-Han Bai, et al., Proficiency analysis of drug
susceptibility testing by the National-Level TB
Laboratories from 1995 to 2003, J Clin Microbiol
45(11):3626-3630, 2007

010. Novel Diagnostics Technologies for
Infectious Diseases and Detection Methods for
Antibiotic Resistant Organisms

Yoshikazu Ishii

Professor, Division of Infection
Control and Prevention, Department
of Microbiology and Infectious
Diseases, Toho University School of
Medicine, Tokyo, Japan

-,

¢
A

Yoshikazu Ishii is a professor of Division of Infection
Control and Prevention, Department of Microbiology and
Infectious Diseases, Toho University School of Medicine
in Japan since 2013. After receiving his BS degree from
Faculty of Pharmaceutical Science, College of Science and
Technology, Nihon University in Japan, he pursued a
career as pharmacist at Department of Pharmacy, Nagasaki
University Hospital in Japan. He became an Assistant
Professor at Department of Histology, Nagasaki University
School of Dentistry, and moved to a post as Assistant
Professor of Department of Microbiology and Infectious
Diseases, Toho University School of Medicine, Faculty of
Medicine. During the post, he experienced a Senior
Researcher of Centre for Protein Engineering, University
of Liege in Belgium for two years. He became a Lecturer
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at Department of Microbiology and Infectious Diseases,
Toho University School of Medicine, Faculty of Medicine
in 2010. His research has focused on construction of the
clinical diagnosis for infectious disease by molecular
biological techniques. From 1980's, he is continuing
research for the antibiotic resistance Gram-negative
bacteria.

The gold standard of diagnostics for infectious diseases
and detection of antibiotic resistant organisms are culture
and antibiotic susceptibility testing respectively. However,
diagnosis of infectious diseases is sometimes unsuccessful
because patients have been treated with antibiotics or are
infected with unculturable microorganisms. The next
generation sequencer is a powerful tool for the diagnosis of
infectious diseases and enables a comprehensive search for
antibiotic resistant genes. Some examples of successful
diagnosis and resistance gene detection will be introduced
in this presentation. In addition, antigen detection using an
imunochromatographical technique is a simple and rapid
method for the diagnosis of infectious diseases such as
Legionnaires' disease, pneumococcal infection, and
Mycoplasma pneumonia. We have also constructed a
detection system for carbapenemases from Acinetobacter
spp. such as the OXA-23 group, OXA-24/40 group, OXA-
51 group and OXA-58 group. In this presentation, I will
discuss novel techniques for the diagnosis of infectious
diseases and the detection of antibiotic resistant factors.

Recent selected publications:

1. Mano Y., et al., Molecular analysis of the integrons of
metallo-B-lactamase-producing Pseudomonas
aeruginosa isolates collected by nationwide
surveillance programs across Japan, BMC Microbiol
15(1): 41,2015

2. Nakano R., et al., Rapid detection of the Klebsiella
pneumonia carbapenemase (KPC) gene by loop-
mediated isothermal amplification (LAMP) J Infect
Chemother 21(3): 202-206, 2015

3. Nagasawa M., et al., Loop-mediated isothermal
amplification assay for 16S rRNA methylase genes in
Gram-negative bacteria, J Infect Chemother 20(10):
635-638,2014

Oguri T., et al., Crystal structure of Mox-1, a unique
plasmid-mediated class C B-lactamase with hydrolytic
activity towards moxalactam, Antimicrob Agents
Chemother 58(7): 3914-3920, 2014

Kojima Y., et al., Spread of CTX-M-15 extended-
spectrum B-lactamase-producing Escherichia coli

isolates through household contact and plasmid
transfer, J Clin Microbiol 52(5): 1783-1785, 2014
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O11. Contribution of Pharmacists to Infection

Control in Japan
Professor, Educational and Research 4,_ == I«

Center for Clinical Pharmacy, Showa | =

Pharmaceutical University ‘%

Tomoyuki Hamamoto is a Professor of Educational and
Research Center for Clinical Pharmacy in Showa
Pharmaceutical University since 2010. After receiving his
B.S. degree from Nagasaki University School of Pharmacy
and his M.S. degree from Graduate School of
Pharmaceutical Sciences, Nagasaki University in Japan, he
pursued a career as staff pharmacist at Department of
Pharmacy, Nagasaki University Hospital. He got promoted
to a chief pharmacist in 1994, and a vice-director in 2008
at Department of Pharmacy, Nagasaki University Hospital
before arriving at Showa Pharmaceutical University. He
received his Ph.D. at Graduate School of Science, Kyoto
University in Japan in 2009. In this project, his research
focuses on the rapid detection method for the identification
of the pathogens of infectious disease and their
antimicrobial resistance factors using PCR coupled with
electrospray ionization mass spectrometry (PCR/ESI-MS).

Tomoyuki Hamamoto

In Japan, based on the idea that a team-based approach
is effective for infection control, an accreditation system
for infection control doctors (ICDs) was established in
1999, followed by that for infection control nurses (ICNs)
in 2000 and infection control medical technologists
(ICMTs) in 2004. As for pharmacists, an accreditation
system for Board-Certified Infection Control Pharmacy
Specialists (BCICPSs) was established in 2005, followed
by that for Board-Certified Pharmacist Infection Control
(BCPIC) and Certified Infectious Disease Chemotherapy
Pharmacists (IDCPs) in 2008. Pharmacists possessing such
credentials have participated as a member of infection
control teams (ICTs). As a computational requirement for
the additional medical fee for infection control measures in
the revised medical fees in FY2012 and thereafter, the
pharmacists' participation in ICTs has been stipulated and
their involvement in infection control has been promoted.

In Japan, pharmacists in infection control play two
major roles in ICT: promotion of appropriate use of
disinfectants and that of antimicrobial agents. The former
is characterized by their offering advice to healthcare
professionals regarding the selection and use of appropriate
disinfectants, checking on the use and storage, monitoring
consumption, and developing guidelines or manuals. The
latter involves developing notification and/or approval
systems for anti-methicillin-resistant ~ Staphylococcus
aureus (MRSA) and broad-spectrum antimicrobials,
antibiograms, and guidelines or manuals; monitoring
consumption; and implementing therapeutic  drug
monitoring (TDM) of anti-MRSA antimicrobials, such as
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vancomycin (VCM), teicoplanin (TEIC), and arbekacin
(ABK), aminoglycosides, and voriconazole; as well as
educating  healthcare professionals. Besides their
involvement in regional cooperation, pharmacists in ICT
are also involved in antimicrobial stewardship by
conducting daily reviews of prescriptions for inpatients
who have positive blood culture, those who are receiving
anti-MRSA and/or broad-spectrum antimicrobials, and
those who are receiving all-intravenous antimicrobials in
advanced medical facilities. Aside from their roles in ICT,
pharmacists are in charge of the aseptic preparation of
parenteral injections, such as total parenteral nutrition
(TPN) and anticancer agents.

By fulfilling these roles, pharmacists in Japan contribute
to infection control.

Recent selected publications:

1. Hamamoto T., et al., Visualization and analysis of
adverse reactions of molecularly targeted anticancer
agents using the self-organizing map (SOM),
Yakugaku Zasshi 134(10): 1069-1080, 2014

Watanabe K., et al., Current status of awareness and
implementation of the “Yakuzai-Kanri Summary” in
community pharmacies prescribing drugs under the
health insurance system in Japan, Jpn J Pharm Health
Care Sci 39(6): 366-374, 2013

3. Watanabe K., et al., Effects and problems of
education from first clinical pharmacy training at
hospital in the six-year system of pharmaceutical
education: questionnaire on students and instructing
pharmacists, Journal of Drug Interaction Research
35(3): 31-40, 2012

012. Evaluation of Dual-Color Fluorescence In
Situ Hybridization with Peptide Nucleic Acid
Probes for Detection of Mycobacterium
tuberculosis and Non-Tuberculous Mycobacteria
in Clinical Specimens

Namhee Kim

Department of Laboratory Medicine, Pusan National
University School of Medicine, Yangsan, Korea

Background: Peptide nucleic acid (PNA) probes are
artificial DNA analogues with a hydrophobic nature that
can penetrate the mycobacterial cell wall. We evaluated a
FISH method for simultaneous detection and identification
of  Mycobacterium tuberculosis (MTB) and non-
tuberculous mycobacteria (NTM) in clinical respiratory
specimens using differentially labeled PNA probes.

Methods: PNA probes targeting the mycobacterial 16S
ribosomal RNA were synthesized. The cross-reactivity of
MTB- and NTM-specific probes was examined with
reference strains and 10 other frequently isolated bacterial
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species. A total of 140 sputum specimens were analyzed,
comprising 100 MTB-positive specimens, 21 NTM-
positive  specimens, and 19 MTB/NTM-negative
specimens; all of them were previously confirmed by PCR
and culture. The PNA FISH test results were graded by
using the United States Centers for Disease Control and
Prevention-recommended scale and compared with the
results from the fluorochrome acid-fast bacterial stain.

Results: The MTB- and NTM-specific PNA probes
showed no cross-reactivity with other tested bacterial

species. The test results demonstrated 82.9% agreement
with the culture results with diagnostic sensitivity of 80.2%
and diagnostic specificity of 100.0% (kappa = 0.52, 95%
confidence interval: 0.370 - 0.676).

Conclusion: Dual-color PNA FISH showed high
specificity for detecting and identifying mycobacteria in
clinical specimens. However, because of its relatively low
sensitivity, this method could be more applicable to culture
confirmation. In application to direct specimens, the
possibility of false-negative results needs to be considered.

S-3 Coordination of Redox biology

Chairs: Motohiro Nishida (National Institutes of Natural Scienses)

Yasuo Watanabe (Showa Pharmaceutical University)

013. Peroxiredoxin as a Regulator and Sensor of

Local Hydrogen Peroxide :
'r‘ - ‘

Sue Goo Rhee

Distinguished Professor, Yonsei -
University College of Medicine, Seoul, =
Korea ‘ B

£y
Sue Goo Rhee is a Distinguished Professor of Yonsei
University College of Medicine, Seoul, Korea since 2013,
after 9 years at Ewha Womans University, Seoul, Korea as
a Distinguished Professor, Division of Molecular Life
Science. After receiving his B.S. in Chemistry from Seoul
National University, Seoul, Korea, Rhee pursued his Ph.D.
in Organic Chemistry at Catholic University of America,
Washington, DC. He then joined the Section on Signal
Transduction, National Heart, Lung, and Blood Institute
(NHLBI), National Institutes of Health (NIH) Bethesda,
MD, USA. Rhee was chief of the Section on Signal
Transduction and then to chief of the Laboratory of Cell
Signaling, NHLBI, NIH. He was also in Senior Biomedical
Research Service, NHLBI, NIH. In 2005, he joined Ewha
Womans University, Seoul, Korea as Distinguished
Professor, Division of Molecular Life Science. Dr. Rhee
discovered a novel antioxidant enzyme, which is now
known as peroxiredoxin.

Peroxiredoxins (Prxs) represent a superfamily of thiol-
dependent peroxidases that are able to reduce hydrogen
peroxide, alkyl hydroperoxides, and peroxynitrite. As
documented now by a large body of literature, these

18

enzymes are highly conserved throughout evolution and
are present in all kingdoms of life and almost all organisms.
Prxs are highly expressed in virtually all living species and
very often detected as major spots in proteomic analyses
using two-dimensional gel electrophoresis. Peroxidase
activity of peroxiredoxins depends on cysteines (Cys). The
presence of a conserved and catalytically essential cysteine
residue in the N-terminal domain of all Prxs, termed now
the peroxidatic cysteine (Cp). The N-terminal Cp attacks
the peroxide and oxidized to a cysteine sulfenic acid (Cp-
SOH). The reduction of the cysteine sulfenic acid is the
second step of the peroxidase reaction and differs
according to the type of Prx. Based on the resolution
mechanism and the existence or the lack of a resolving
cysteine (Cr) localized to the C-terminal region of the
enzyme, Prxs were divided into three subgroups referred to
as typical 2-Cys, atypical 2-Cys and 1-Cys Prxs. Atypical
2-Cys Prx can be further divided into two groups according
to sequence homology. Mammalian cells express six
isoforms of Prx: four 2-Cys Prx isoforms (Prxs I-IV), one
atypical 2-Cys Prx isoform (Prx V), and one 1-Cys Prx
isoform (Prx VI). These isoforms vary in subcellular
localization, with Prx I, II, and VI being localized mainly
in the cytosol; Prx III being restricted to mitochondria; Prx
IV Dbeing found predominantly in the endoplasmic
reticulum (ER); and Prx V being present in the cytosol,
mitochondria, and peroxisomes. The functions of Prx are
regulated through various posttranslational modifications
such as phosphorylation, acetylation, or active site cysteine
hyperoxidation. Peroxiredoxins not only function as
peroxide-eliminating enzymes but also as sensors and
regulators of redox signaling pathways. Although not yet
fully understood, it appears they can do this by a variety of
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mechanisms, including regulating peroxide levels,
regulating the reducing capacity of thioredoxin, acting as
targets that relay a peroxide signal to a regulatory protein,
and protecting cells via chaperone activity. Recent research
has assigned conformation- and redox dependent functions
to specific Prxs that include site-specific peroxidase
activity, role as redox sensor and chaperone, and as
binding partner to target proteins.

Recent selected publications:

1. Bae, S.H,, et al., Sestrins Activate Nrf2 by Promoting
p62-Dependent Autophagic Degradation of Keap! and
Prevent Oxidative Damage, Cell Metabolism, 17:73-
84,2013

2. Koo M.Y. et al., Selective inhibition of the function of
tyrosine-phosphorylated STAT3 with a
phosphorylation site-specific intrabody. Proc Natl
Acad Sci U SA. 111:6269-74, 2014

3. Cho C.S, etal., Circadian rhythm of hyperoxidized
peroxiredoxin I is determined by hemoglobin

autoxidation and the 20S proteasome in red blood cells.

Proc Natl Acad Sci U S A. 111: 12043-12048, 2014

4. Lim J.M,, et al., Control of the pericentrosomal H,O,
level by peroxiredoxin I is critical for mitotic
progression. J. Cell Biol. in press

5. Kil LS., et al., Circadian Oscillation of Mitochondrial
Sulfiredoxin Is Determined by Its Redox-Dependent
Import and Peroxiredoxin III-Regulated Degradation
by Lon. Mol. Cell, in press

O14. Negative regulation of cardiac remodeling
by S-polythiolation of G proteins

Motohiro Nishida

Professor, Division of Cardiocirculatory
Signaling,  Okazaki  Institute  for
Integrative Bioscience (National Institute
of Physiological Sciences), National
Institutes of Natural Scienses

Motohiro Nishida is a Professor of Division of
Cardiocirculatory ~ Signaling, Okazaki Institute for
Integrative Bioscience (National Institute of Physiological
Sciences), National Institutes of Natural Scienses since
2013. He holds concurrent appointments as a JST PRESTO
researcher and a Professor of the Department of
Translational Pharmaceutical Sciences, Graduate School of
Pharmaceutical Sciences, Kyushu University. After
receiving his B.S. at the Faculty of Pharmaceutical
Sciences, University of Tokyo, Nishida pursued his M.S.
and Ph.D. at the Department of Pharmacology &
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Toxicology, Graduate School of Pharmaceutical Sciences,
University of Tokyo. He joined Kyushu University, where
he held several positions concluding as Associate Professor
(PI) of Department of Drug Discovery & Evolution,
Graduate School of Pharmaceutical Sciences after 2 years
at the Center for Integrative Bioscience, Okazaki National
Research Institutes, Okazaki as an Assistant Professor. His
research interest is signaling mechanisms underlying
myocardial repair and regeneration.

Structural and morphological changes of the heart
(cardiac remodeling) is a major clinical outcome of chronic
heart failure. We have previously reported that covalent
modification of H-Ras small GTP-binding protein by
endogenous electrophiles, such as 8-nitro-guanoshine
3’,5’-monophosphate (8-nitro-cGMP), promotes
cardiomyocyte senescence in mouse hearts with chronic
heart failure. In addition, exogenous treatment with NaHS
improved heart failure by eliminating 8-nitro-cGMP
accumulation. As reported by Ida et al. (PNAS, 2014),
NaHS per se hardly eliminates electrophiles in vitro, and
formation of more nucleophilic sulfur species, such as Cys
persulfide and polysulfide in proteins, predominatly
eliminates endogenous electrophilies in the heart. We here
demonstrate that endogenous polysulfides are accumulated
in the peri-infarct region of mouse myocardium Iweek
after myocardial infarction. Using transmission electron
microscopy, mitochondrial hyper-fission is caused
accompanying induction of hypoxia-inducible factors in
the peri-infarcted region. Hypoxic stress or exogenous
treatment with an electrophile, such as methylmercury
(MeHg), induces mitochondrial hyper-fission via
electrophilic modification of rodent dynamin-related
protein 1 (Drpl) at Cys-624. Polysulfide detection assay
revealed that Cys624 of endogenous Drpl forms Cys
persulfide in rat cardiomyocytes, and persulfide level is
dramatically reduced by MeHg exposure. Treatment with
NaHS for 24 hrs completely suppresses MeHg-induced
modification, activation of Drpl, mitochondrial hyper-
fission, and mechanical stress-induced cardiac injury.
These results strongly suggest that S-polythiolation of G
proteins, such as Drpl and H-Ras, underlies suppression of
eletrophiles-mediated cardiac vulnerability to
hemodynamic overload.

Recent selected publications:

1. Nishida M, et al., Hydrogen sulfide anion regulates
redox signaling via electrophile sulfthydration.
Nature Chem. Biol. 8: 714-724, 2012

2. Nishida M, et al., Heterologous down-regulation of
angiotensin typel receptors by purinergic P2Y,

receptor stimulation through S-nitrosylation of NF-«xB.
Proc. Natl. Acad. Sci. USA. 108: 6662-6667, 2011

3. Nishida M, et al., Go; and Ga,, are target proteins of
reactive oxygen species. Nature 408, 492-495, 2000
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015. Mutual covalent modifications of nitric-
oxide and reactive sulfur species -

Yasuo Watanabe

Professor, Laboratory of Pharmacology,
Showa Pharmaceutical University

Yasuo Watanabe is a professor of the Laboratory of
Pharmacology in Showa Pharmaceutical University since
2006. After receiving his M.D. in Mie University School
of Medicine, he pursued his Ph.D. in Neurosurgery at
Nagoya University School of Medicine. He then trained as
a post-doctoral fellow at Vollum Institute, Oregon Health
and Sciences University, USA (Prof. Thomas R.
Soderling). He was then recruited as a Research Associate,
Assistant Professor in Pharmacology at Nagoya University,
School of medicine. He moved Faculty of Medicine,
Kagawa University as an Associate Professor in
Physiology before arriving at Showa Pharmaceutical
University. His reserach focuses on the regulatory
mechanism of protein kinases via redox modification.

Intracellular calcium (Ca2+) is a major regulator of
cellular functions, especially in neural tissues where many
of its physiological responses are mediated by the Ca™"-
binding protein calmodulin (CaM). The actions of CaM are
mediated by its association with specific target proteins,
some of which are known as CaM-binding proteins, which
include kinases such as CaM kinases (CaMKs) and
flavoproteins such as the nitric-oxide synthases (NOSs).
We have previously reported that mutual covalent
modifications of CaMKs and NOSs via site specific S-
nitrosylation and phosphorylation, respectively, may
contribute the pathological phenomena of post-ischemic
damage of the brain. Recently, we reported that cysteine
hydropersulfide (CysSSH) was generated by cystathionine
v-lyase (CSE), which in turn may contribute to other
CysSSH derivatives of peptides/proteins (termed reactive
sulfur species), involving in their catalytic activities
(PNAS, 2014). Here, we demonstrate that CaMKs and
NOSs are candidates of CysSSH derivatives. In vitro
incubation of CaMK or NOS either with CysSSH
generated by CSE or Na,S,;, a reactive sulfur donor,
resulted in a dose-dependent inactivation of each enzyme
activity. Dithiothreitol, a small molecule reducing reagent,
restored the each enzyme activity. Calcium ionophore,
A23187 induction of NOS or CaMK enzyme activity in
cells was significantly decreased when cells were
transfected with CSE cDNA or cells were treated with
dimethyl trisulfide, a reactive sulfur donor, respectively.
Interestingly, in vitro incubation of CSE with §-
nitrosocysteine, an NO donor, results in a dose-dependent
inactivation of CysSSH-producing CSE enzyme activity.
On the basis of the above results, we propose that reactive
sulfur and NO signaling are mutually regulated through the
CysSSH- and S-nitrosyl- modification of specific proteins.
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Recent selected publications:

1. Ida T., et al., Reactive cysteine persulfides and S-
polythiolation regulate oxidative stress and redox
signaling. Proc. Natl. Acad. Sci. USA 111, 7606-7611,
2014

2. Kasamatsu S., et al., Redox signal regulation via
nNOS phosphorylation at Ser847 in PC12 cells and rat
cerebellar granule neurons. Biochem J. 459, 251-263,
2014

3. Osuka K., et al., Expression of suppressor of cytokine
signaling 3 in cerebrospinal fluid after subarachnoid
hemorrhage J. Neuroinflamm. 11, 142, 2014

Nakagawa A., et al., Toward a new concept of liver
surgery: Real-time monitoring of liver damage during
ischemia-reperfusion using a nitric oxide-selective
sensor in rat liver. Br. J. Surg. 99, 1120-1128, 2012

5. Nishi A., et al., Glutamate regulation of DARPP-32
phosphorylation in neostriatal neurons involves
activation of multiple signaling cascades Proc. Natl.
Acad. Sci. USA 102, 1199-1204, 2005

0O16. Peroxiredoxin 11l does not make
hyperoxidation-dependent decamer formation

Se Kyoung Lee

Yonsei University College of Medicine, Korea

Peroxiredoxins (Prxs) are a ubiquitous family of
cysteine-based peroxidase. Members of the 2-Cys Prx (Prx
I to Prx IV) subfamily of Prxs can be inactivated via
hyperoxidation of the active cysteine to sulfinic acid (Cys-
SO,H) during the reduction of peroxides and are
reactivated via a reaction catalyzed by sulfiredoxin (Srx) in
a process that consumes ATP and cellular thiols. Prx I and
Prx III are cytosolic proteins, whereas Prx IV is found in
the endoplasmic reticulum and Prx III is present
exclusively in mitochondrial matrix. Members of the 2-
Cys Prx subfamily exist in an equilibrium of dimers,
decamers, and high-molecular-weight complexes. The
equilibrium depends on the isoform and the redox state of
the catalytic cysteine. The decamer formation of 2-Cys
Prxs induces a functional switch of 2-Cys Prxs from a
cellular peroxidase to a molecular chaperone.

When cultured cells or organs are exposed to low
concentration of H,0,, the sulfinic forms of Prx I, II and
IIT were readily detected, while the sulfinic Prx IV was not.
Using gel filtration chromatography, we observed that
sulfinic Prx III was associated mainly with the dimeric
form, whereas the sulfinic Prx I and II were detected
exclusively in with decameric state. These results suggest
that the hyperoxidation of Prx III is likely to regulate the
extent of H,O, release from mitochondria, not to serve as a
chaperone.
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0O17. Circadian Oscillation of Sulfiredoxin in the
Mitochondria

In Sup Kil

Yonsei University College of Medicine, Korea

Hydrogen peroxide (H,O,) released from mitochondria
regulates various cell signaling pathways. Given that
H,0,-eliminating enzymes such as peroxiredoxin III
(PrxII) are abundant in mitochondria, however, it has
remained unknown how such release can occur. Active
PrxIII-SH  undergoes reversible inactivation via
hyperoxidation to PrxIII-SO,, which is then reduced by
sulfiredoxin. We now show that the amounts of PrxIII-SO,
and sulfiredoxin undergo antiphasic circadian oscillation in
the mitochondria of specific tissues of mice maintained
under normal conditions. Cytosolic sulfiredoxin was found
to be imported into the mitochondria via a mechanism that
requires formation of a disulfide-linked complex with heat
shock protein 90, which is promoted by H,O, released
from mitochondria. The imported sulfiredoxin is degraded
by Lon in a manner dependent on PrxIIl hyperoxidation
state. The coordinated import and degradation of
sulfiredoxin provide the basis for sulfiredoxin oscillation
and consequent PrxIII-SO, oscillation in mitochondria, and
likely result in an oscillatory H,O, release.

018. Calcium/calmodulin-dependent protein
kinase IV as potential targets of reactive sulfur
species

Tsuyoshi Takata

21

Laboratory of Pharmacology, Showa Pharmaceutical

University

Reactive sulfur species, such as cysteine hydropersulfide
(CysSSH) are produced by cystathionine y-lyase (CSE)
using cystine as a substrate within the cell. The chemical
reactivity of CysSSH is thought to be involved in the
catalytic activity of particular enzymes. Thus, the
identification of novel protein-SSH modification has
become an emerging theme in the analysis of the biological
significance of CysSSH. In this study, we explore the
regulatory mechanisms of CysSSH modification of
Ca®"/calmodulin-dependent protein kinase (CaMK) IV on
its enzyme activity. CaMKIV is activated through the
binding of Ca*"/CaM and by the phosphorylation of a
crucial activation loop Thr'? by upstream kinases,
CaMKK. /n vitro incubation of CaMKIV with CysSSH
generated from cystine by CSE resulted in inhibition of the
phosphorylation at Thr'®® by CaMKK and thereby
inactivation of the enzyme activity. Dithiothreitol, a small
molecule reducing reagent, restored the enzyme activity.
Mutated CaMKIV (C198V2 was refractory to the CysSSH-
induced inhibition of Thr'*® phosphorylation by CaMKK.
Furthermore, we could identify an additional mass of 32
Da (-S) at Cyslgg-containing peptide of CaMKIV using
mass spectrometry. In transfected cells expressing
CaMKIV, treatment with dimethyl trisulfide, a reactive
sulfur donor, resulted in a decreased of Thr'”
phosphorylation by Ca®" ionophore. Cells expressing
mutant CaMKIV (C198V) proved resistant to dimethyl
trisulfide-induced decrease of Thr'” phosphorylation.
Thus, we propose the novel mechanism of CaMKIV
regulation, reactive sulfur species-induced inactivation via
its CysSSH modification of Cys'”® in cells.
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Time Table
1st day August 31 start end duration
Registration 13:00 17:00
Opening Remarks Masahiro Nishijima, SPU 13:30 13:40 0:10
PL1 Minoru Isobe, Chulabhorn Research Institute 13:40 14:40 1:00
Chair: Yoshiharu Iwabuchi
O1 Kyungsoo Oh, Chung-Ang University 14:40 15:10 0:30
Chair: Nobuyoshi Morita
Coftfee Break & Poster POSTER 15:10 15:50 0:40
o2 Takaaki Kubota, SPU 15:50 16:20 0:30
Chair: Naoki Saito
03 Noppom Thasana, Chulabhom Research Institute 16:20 16:40 0:20
Chair: Shin-ichiro Kurimoto
(02) Chamsak Thongsomkleeb, Chulabhom Research Institute | 16:40 17:00 0:20
Chair: Jimil George
05 Osamu Tamura, SPU 17:00 17:30 0:30
Chair: Biing-Jiun Uang
Group Photo 17:30 17:45 0:15
Welcome Party 18:30
2nd day September 1 start end duration
06 Hun Young Kim, Chung-Ang University 9:00 9:20 0:20
Chair: Nobuyoshi Morita
o7 Jimil George, Chung-Ang University 9:20 9:40 0:20
Chair: Hiroaki Ishida
o8 Toshimasa Itoh, SPU 9:40 10:00 0:20
Chair: Chun-Cheng Lin
PL2 Yoshiharu Iwabuchi, Tohoku University 10:00 10:45 0:45
Chair: Takamitsu Hosoya
Coffee Break 10:45 11:15 0:30
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o9 Shin-ichiro Kurimoto, SPU 11:15 11:30 0:15
Chair: Nopporn Thasana
010 Hiroyuki Kojima, SPU 11:30 11:45 0:15
Chair: Shintaro Ban
0Ol11 Yoshinori Yamamoto, SPU 11:45 12:00 0:15
Chair: Charnsak Thongsornkleeb
012 Mami Yoshizawa, SPU 12:00 12:15 0:15
Chair: Yoshimitu Hashimoto
Lunch 12:15 13:15 1:00
O13 Biing-Jiun Uang, National Tsing Hua University 13:15 13:45 0:30
Chair: Osamu Tamura
014 Nobuyoshi Morita, SPU 13:45 14:05 0:20
Chair: Kyungsoo Oh
o15 Naoki Saito, Meiji Pharmaceutical University 14:05 14:35 0:30
Chair: Osamu Tamura
016 Shintaro Ban, SPU 14:35 14:50 0:15
Chair: Kui-Thong Tan
017 Hiroaki Ishida, SPU 14:50 15:05 0:15
Chair: Naoki Saito
Coffee Break 15:05 15:35 0:30
018 Yoshimitu Hashimoto, SPU 15:35 15:50 0:15
Chair: Hun Young Kim
019 Chun-Cheng Lin, National Tsing Hua University 15:50 16:20 0:30
Chair: Toshimasa Itoh
020 Kui-Thong Tan, National Tsing Hua University 16:20 16:40 0:20
Chair: Takaaki Kubota
PL3 Takamitsu Hosoya, Tokyo Medical and Dental University | 16:40 17:25 0:45
Chair: Minoru Isobe
Closing Remarks Osamu Tamura, SPU 17:25 17:35 0:10
Farewell Banquet 18:00
at Himawari
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[1st DAY] August31

Registration August31 (Wed) 13:00-17:00 Room 302
Opening Remarks Masahiro Nishijima Showa Pharmaceutical University August31 (Wed) 13:30-13:40 Room 302

August 31 (Wed) 13:40-17:30 Room 302

PL1. Stereocontrol in Natural Product Synthesis - Prostaglandin & Solanoeclepin-
13:40~ Minoru Isobe Chulabhom Research Institute, Thailand
O1.  Brucine Diol-Catalyzed Stereodivergent Asymmetric Catalysis

14:40~ Kyungsoo Oh Chung-Ang University, Korea
Coffee Break & Poster August 31 (Wed) 15:10-15:50 Access Corridor

02. Bioactive Natural Products from Okinawan Marine Organisms

1550~ Takaaki Kubota Showa Phammaceutical University, Japan

03.  Searching for Bioactive Compounds from Thai Club Mosses

1620~ Nopporn Thasana Chulabhom Rescarch Institute, Thailand

04. Halogenation Reactions for Improving Bioactivities of Medicinal Compounds
1640~  Charnsak Thongsornkleeh Chulabhom Rescarch Institute, Thailand

05.  Synthetic studies on neodysiherbaine A using chiral nitrone template

17:00~ Osamu Tamura Showa Pharmaceutical University, Japan
GI‘Ollp Photo August31 (Wed) 17:30-17:45 Entrance hall

Welcome Party August31 (Wed) 18:30-

[2nd DAY] September 1

Registration September 1 (Thu) 8:45-17:00 Room 302

September 1 (Thu) 9:00-17:35 Room 302

06.  Ambivalent Reaction Pathways of B-Chlorovinyl Ketones via Soft B-Vinyl Enolization

900~ Hun Young Kim Chung-Ang University, Korea

O7. Regioselective Synthesis of Pyrroles from Alkyne-Isocyanide Click Reactions: An Angle-Strain Induced
Bond Migration Approach

9:20~ Jimil George Chung-Ang University, Korea
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08. 17-0xoDHA is a dual agonist for PPARa/y with covalent bond formation

940~ Toshimasa Itoh Showa Phammaceutical University, Japan

PL2. Reversibility of thia-Michael reaction of the cytotoxic Cs-curcuminoid GO-Y030 and structure-activity relationship of
the bis-thiol-adducts thereof

10:00~ Yoshiharu Iwabuchi Tohoku University, Japan

Coffee Break September 1 (Thu) 10:45-11:15

09.  Terpenoid constituents from the aerial parts of Scutellaria coleifolia Levl. (Lamiaceae)

115~ Shin-ichiro Kurimoto Showa Pharmaceutical University, Japan

010. Fluorescent labeling of PPARy-LBD by bioorthogonal reaction

1130~ Hiroyuki Kojima Showa Phamaceutical University, Japan

O11.  Synthesis of lysophosphatidic acid containing docosahexaenoic acid and a method for suppression of acyl migration
1145~ Yoshinori Yamamoto Showa Pharmaceutical University, Japan

0O12.  Design and synthesis of the vitamin D analogues forming covalent bond with vitamin D receptor

12:00~ Mami Yoshizawa Showa Pharmaceutical University, Japan

Lunch September 1(Tu¢) 12:15-13:15

013.  Enantioselective Synthesis of N-Containing Heterocyclic Natural Products

1315~ Biing-Jiun Uang National Tsing Hua University; Taiwan

014.  Gold(D)/(IIT)-Catalyzed Synthesis of Piperidines: Valency-Controlled Cyclization Modes

1345~ Nobuyoshi Morita Showa Pharmaceutical University, Japan

015.  Chemistry of Antitumor Renieramycin Marine Natural Products: Synthetic Studies on a Variety of Renieramycin
Derivatives for Evaluate Cytotoxicity Profiles

14:05~ Naoki Saito Meiji Pharmaceutical University, Japan

016.  Structure-based design, synthesis, and nonalcoholic steatohepatitis (NASH)-preventive effect of phenylpropanoic acid
peroxisome proliferator-activated receptor (PPAR) o-selective agonists

1435~ Shintaro Ban Showa Pharmaceutical University, Japan

017. Asymmetric total synthesis of (-)-lycoposerramine-R.

14:50~ Hiroaki Ishida Showa Pharmaceutical University, Japan

Coffee Break September 1 (Thu) 15:05-15:35
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0O18. Inverse Regioselective Cycloaddition by means of Carbonyl Umpolung

1535~ Yoshimitu Hashimoto Showa Pharmaceutical University, Japan

019. Design and Synthesis of Carbohydrate-based Probes for Labeling Interacting Proteins and Fabrication of a Lectin
probe

1550~ Chun-Cheng Lin National Tsing Hua University, Taiwan

020. Fluorescent Probe Encapsulated in Protein Cavity to Eliminate Nonspecific Fluorescence and Increase Detection
Sensitivity

1620~ Kui-Thong Tan National Tsing Hua University, Taiwan

PL3. Azido-type selective reactions for target identification and probe synthesis

16:40~ Takamitsu Hosoya Tokyo Medical and Dental University, Japan
Closing Remarks  0OsamuTamura Showa Phamaceutical University September 1(Thu) 17:25-17:35 Room 302

Farewell Banquet September 1(Thu) 18:00-20:00 Himawari
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PL1
Stereocontrol in Natural Product Synthesis - Prostaglandin & Solanoeclepin-

¢  Minoru Isobe
Chulabhorn Research Institute
Lak Si, Bangkok 10210, Thailand

Solanoeclepin A 1 is a hatching stimulant of potato cyst-nematode. Aiming at its total synthesis, we
have successfully synthesized Right Segment 5 and Left Segment 9 from ent-HP-ketone 2 and
from Diels-Alder product 6, respectively. The key reactions are [2,3]-Wittig rearrangement, radical
cyclization and cobalt-assisted Prins cyclization.

COH COOMe Me
| - yE
o z Y
(@] —

5 H/ght Segment

- N HO" 3
%{:‘W—/ OTBS
Right Segment; Left Segment ACO JO \@/ )O Lews

AcO.
Solanoeclepin A (1)
aCId
me’ Me Me” ‘Me 002 (CO)s Mé MeH SiR,
6 8 9 Left Segment
. Ph
o one-pot \Zn\ PhO.S.._-SiMe,Ph SlMezPh SO,Ph
Zn X k
NS
)\\ij’l‘ CO;Me MeO\N)H i MeO. N&—‘,)/ \ A\ SN <“:l\
L N N ‘ "2 13
R Me  Br i Met: Lo Zn* O-Met Osivie,Ph
HO OH X=N(Me)OMe 14

PGE2 methyl ester (10) QA .so,ph
- Br/\:/\/\COQMe
5 Z 10

OSiMezPh 6TBS 15 alkylation

An enantioselective synthesis of prostaglandin E, methyl ester has been achieved through a highly

stereoselective conjugate addition, cyclopentanone ring cyclization, under anion relay in a one-pot

process.

References:

1. Tsao, K.-W.; Cheng, C.-Y;; Isobe, M. Org. Letters, 2012, 14, 5274-5277. Chuang, H.-Y.; Isobe, M. Org. Lett. 2014, 16,
4166-4169. Lin, Ya-Ting: Lin, F-Y.; Isobe, M. Org. Lett. 2014, 16, 5948-5951.

2. Huang, K.-H.; Isobe, M. Eur. J. Org. Chem. 2014, 22, 4733-4740. Huang, K.-H.; Huang, C.-C.; Isobe, M. J. Org.

Chem. 2016, 81, 1571-1584.
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o1

Brucine Diol-Catalyzed Stereodivergent Asymmetric Catalysis

Kyungsoo Oh

Center of Metareceptome Research,

College of Pharmacy, Chung-Ang University,
84 Heukseok-ro, Dongjak, Seoul

Republic of Korea, 156-756

On the basis of the central role of amino alcohol ligands in the transition metal catalysis, we have
devised a new asymmetric approach, which potentially allows access to both enantiomers using
different metal binding modes of chiral amino alcohol ligands. In this talk, we will present our
recent results on the single chiral molecule-based stereodivergent catalytic approaches; 1) that
selectively lead to both enantiomeric products using different metal catalysts, 2) that provide
multiple forms of chiral products under varied reaction conditions, 3) that lead to diverse molecular
structures under different catalyst systems. The key stereocontrol factors of the [3+2] cycloaddition
reactions between azomethine yildes and chalcone derivatives will be discussed to shed light on the

intricacy of different catalyst species.

0
ped @
cuoTiL*
——— e’ COMe
H
o] (o]
2R4R55)
H1\’/'N\)J\ + 2 -15°C (2ReR
Owe [ R —24-48n o
" RZH
*
AL qieh 7 cO;Me
H
(25,4S5R)

References:
1. For a review, see: Kim, H.; Oh, K. Synlett 2015, 26, 2067-2087.
2. Li, J.-Y,; Kim, H.; Oh, K. Adv. Synth. Catal. 2016, 358, 984-993.
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02

Bioactive Natural Products from Okinawan Marine Organisms

Takaaki Kubota
Zg Professor, Laboratory of Natural Products Chemistry, Showa
 Pharmaceutical University

Searching for new bioactive natural products is important as a basic science, since bioactive
natural products are promising seeds of new drugs. Marine organisms are one of the most
important sources of bioactive natural products with intriguing structure and significant biological
activity.

During our search for new bioactive natural products from Okinawan marine organisms, we
have isolated many alkaloids from marine sponges. Zamamidines A-C, manzamine-related
alkaloids from a sponge Amphimedon sp., exhibited antimalarial and antitrypanosomal activities.'”
Zamamiphidin A, an alkaloid with a fascinating structure from a sponge Amphimedon sp., showed
antibacterial activity against Staphylococcus aureus’ We also have isolated amphidinolides, a
series of cytotoxic macrolides, from marine dinoflagellates Amphidinium sp. Amphidinolides and
related polyketides are attracting a great deal of attention as new anticancer drug leads.*

In this symposium, structure, biological activity, and biosynthesis of several our marine natural

products will be described.

References:

1. Takahashi, Y.; Kubota, T.; Fromont, J.; Kobayashi, J. Org. Lett. 2009, 11, 21-24.

2. Yamada, M.; Takahashi, Y.; Kubota, T.; Fromont, J.; Ishiyama, A.; Otoguro, K.; Yamada, H.; Omura, S.;
Kobayashi, J. Tetrahedron 2009, 65, 2313-2317.

3. Kubota, T.; Kamijyo, Y.; Takahashi-Nakaguchi, A.; Fromont, J.; Gonoi, T.; Kobayashi, J. Org. Lett. 2013, 15,
610-612.

4. Kubota, T.; Iwai, T.; Sakai, K.; Gonoi, T.; Kobayashi, J. " Org. Lett. 2014, 16, 5624-5627 and references therein.

12

1747228



August 31-September 1, 2016, Showa Pharmaceutical University, Japan

03

Searching for Bioactive Compounds from Thai Club Mosses

Thasana, N.1’2’4*, Thorroad, S.l, Wittayalai, S.l, Nilsu, T.z,
s o Pongpamorn, P.Z, Jumruksa, A.z, Worawittayanont, P.z, Thaisaeng,
- VV."”, Tamnarak, Wl”’, ‘Wan-erlor, S.m, Ruchirawat, S

'Laboratory of Medicinal Chemistry, Chulabhorn Research Institute,
Laksi, Bangkok 10210,Thailand “Chemical Biology Program,
Chulabhorn Graduate Institute, Laksi, Bangkok 10210, Thailand
*Royal Project Foundation, Chiang Mai 50200 Thailand

“Center of Excellence on Environmental Health and Toxicology, CHE,

Ministry of Education, Bangkok, Thailand.

Lycopodaceae plants (club mosses) have been reported to contain bioactive Serratane terpenoids
and Lycopodium alkaloids. Since huperzine A (HupA), a lycopodium alkaloid, was first isolated
from a traditional Chinese folk medicine Huperzia serrata (Thunb. ex Murray) Trevis, it has
inspired many research groups to study the phytochemical constituents in club mosses. In our
group, more than ten club mosses were screened to discover the bioactive Serratane terpenoids and
Lycopodium alkaloids for cytotoxicity and acetylcholinesterase (AChE)-inhibiting activities. The
acid-base extraction of seven club mosses were studied and led to the isolation more than thirty
bioactive Serratane terpenoids and Lycopodium alkaloids. Some of these isolated and

semi-synthetic compounds were assayed for cytotoxicity and AChE inhibitory activities.

References:

1. Wittayalai, S.; Sathalalai, S.; Thorroad, S.; Worawittayanon, P.; Ruchirawat, S.; Thasana, N. Phytochemistry 2012, 76,
117-123.

2. Thorroad, S.; Worawittayanon, P.; Khunnawutmanotham, N.; Chimnoi, N.; Jumruksa, A.; Ruchirawat, S.; Thasana,
N. Tetrahedron 2014, 70, 8017-8022.

3. Nilsu, T;; Thorroad, S.; Ruchirawat, S.; Thasana, N. Planta Med. 2016, doi: 10.1055/s-0042-106904.

13

175/228



3rd Symposium of SPU Innovative Project for Pharmaceutical Analyses of Covalent Modification in Biomolecules

04

Halogenation Reactions for Improving Bioactivities of Medicinal Compounds

=7 Z- 7% Aroonkit, P>, Thongsornkleeb, C.'**, Tummatorn, J>¥,
A _{' Krajangsri, S.z, Mungthin, M.S, Ruchirawat, S

ILaboratory of Organic Synthesis and 2Laboratory of Medicinal
Chemistry, Chulabhorn Research Institute, Laksi, Bangkok 10210,
Thailand *Chemical Biology Program, Chulabhorn Graduate
Institute, Laksi, Bangkok 10210, Thailand “Center of Excellence on
Environmental Health and Toxicology, CHE, Ministry of Education,

Bangkok, Thailand. *Department of Parasitology, Phramongkutklao
College of Medicine, Ratchawithi Road, Bangkok 10400, Thailand

Halogen atoms can often be incorporated into molecules of biological interest in order to alter their
properties, including increasing their potency as agents of medicinal values and/or reducing their
toxicities. We have been interested in developing reactions for incorporation of halogen atoms to
construct a variety of halogenated heterocycles, including dihalogenated furans and
4-haloisoxazoles. In addition, we have developed a convenient protocol for electrophilic aromatic
halogenation using only a catalytic amount of chlorotrimethylsilane (TMSCI) as a catalyst. This
efficient and metal-free method used to modify the structure of synthetic isocryptolepine, originally
isolated from the native West and Central African plant Cryptolepis sanguinolenta, which displays
a range of therapeutic indications in traditional medicine. We have successfully identified the
isocryptolepine analogues that highly potent against four primary cancer cells and four P.

falciparum strains, with relatively low toxicity against normal lung cell.

References:

1. Thongsornkleeb, C.; Rabten, W.; Bunrit, A.; Tummatorn, J.; Ruchirawat, S. Tetrahedron Lett. 2012, 53, 6615-6619.

2. Maibunkaew, T.; Thongsornkleeb, C.; Tummatorn, J.; Bunrit, A.; Ruchirawat, S. Synlett 2014, 25, 1769—1775.

3. Aroonkit, P; Thongsornkleeb, C.; Tummatorn, J.; Krajangsri, S.; Mungthin, M.; Ruchirawat, S. Eur. J. Med. Chem.
2015, 94, 56-62.

4. Kaewsri, W.; Thongsornkleeb, C.; Tummatorn, J.; Ruchirawat, S. RSC Adv. 2016, 6, 48666-48675.
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05

Synthetic studies on neodysiherbaine A using chiral nitrone template

Osamu Tamura

Showa Pharmaceutical University

Neodysiherbaine A (1) was isolated from the Micronesian sponge Dysidea herbacea and was
found to be a neuroexcitatory amino acid that exhibited agonist activities for AMPA-KA type
glutamate receptors.! This amino acid features a unique Cis-fused tetrasubstituted
hexahydrofuro[3,2-b]pyran backbone possessing four contiguous stereocenters (C6-C9), a
quaternary stereocenter (C4) and an amino acid appendage (C1). The potent activity and unusual
structure have attracted significant interest from synthetic chemists. We would like to present here
our synthetic studies on 1 featuring of cycloaddition of chiral cyclic nitrone 4. Thus, reaction of 4
with allyl alcohol 3 derived from p-mannose (2) in the presence of MgBr*OEt, induced
chelation-controlled cycloaddition (transition state AY to afford cycloadduct 5 exclusively in high
yield. It should be noted that the cycloaddition correctly constructed C2 and C4 stereogenic
centers in a single operation. The cycloadduct 5 was readily elaborated to the key synthetic
intermediate 6° of neodysiherbaine A (1).

OH

#\O H BocHN

steps o\dc’){COZ‘Bu
o

A OH
6

iR Bt
References:
1. Sakai, R.; Koike, T.; Sasaki, M; Shimamoto, K.; Oiwa, C.; Yano, A.; Suzuki, K.; Tachibana, K.; Kamiya, H. Org. Lett.
2001, 3, 1479-1482.
2. Tamura, O.; Shiro, T.; Ogasawara, M.; Toyao, A.; Ishibashi, H. J. Org. Chem. 2005, 70, 4569-4577.
3. Donohoe, T. J.; Winship, P. C. M.; Tatton, M. R.; Szeto, P. Angew. Chem. Int. Ed. 2011, 50, 7604-7606.
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06

Ambivalent Reaction Pathways of B-Chlorovinyl Ketones
via Soft B-Vinyl Enolization

Hun Young Kim
College of Pharmacy, Chung-Ang University
84 Heukseok-ro, Dongjak-gu, Seoul 156-756, Republic of Korea

The ability to modulate chemical reactivity by the polarity inversion of a functional group (i.e.
umpolung method) has significantly broadened the synthetic toolbox that can be utilized in the
target-oriented and diversity-oriented synthesis. Catalysts are typically employed to covalently
modify functional groups, and the reactivity patterns of such modified species can be readily
predicted. Contrarily, the underlining concept of ambivalent approaches relies on the generation of
multiple intermediate species that can be selectively reacted under varied reaction conditions. While
not precedent, such synthetic approaches benefit to the synthetic chemists with the power of
reactivity on demand where the structurally diverse compounds are readily prepared from common
starting materials.

Recently, our research group discovered a soft o-vinyl enolization pathway of 3-halovinyl
ketones under extremely mild reaction conditions resulting in the formation of allenolate and
[3]cumulenolate intermediate species. Our subsequent studies also demonstrated the synthetic
utilization of such intermediate species under the theme of ambivalent approaches.

In this talk, I will present our recent results on the ambivalent reactivity approaches that
selectively react with either electrophiles or nucleophiles to provide diverse heterocyclic
compounds.

References:

1. Kim,H;Li,J-Y; Oh,K.J. Org. Chem. 2012, 77, 11132-11145.

2. Kim, H.; Li, J.-Y;; Oh, K. Angew. Chem. Int. Ed. 2013, 52, 3736-3740.

3. Kim, H.; Rooney, E. O.; Meury, R. P.; Oh, K. Angew. Chem. Int. Ed. 2013, 52, 8026-8030.
4. Kim, H.; Oh, K. Org. Lett. 2014, 16, 5934-5936.

5. Kim, H.: Lee, S.; Kim, S.; Oh, K. Org. Lett. 2015, 17, 450-453.

6. Kim, H.; Oh, K. Org. Lett. 2015, 17, 6254-6257.
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07

Regioselective Synthesis of Pyrroles from Alkyne-Isocyanide Click Reactions:
An Angle-Strain Induced Bond Migration Approach

Jimil George, Hun Young Kim* and Kyungsoo Oh*
Center of Metareceptome Research,

College of Pharmacy, Chung-Ang University,

84 Heukseok-ro, Dongjak, Seoul

Republic of Korea, 156-756.

Pyrroles constitute one of the most widely sought after heterocyclic compounds in medicinal and
material chemistry. Numerous synthetic methods for pyrroles have been developed over a century
with an aim to provide structural diversity, high reaction efficiency, and controlled regioselectivity.'
Thus, the objectives of “ideal pyrrole synthesis” may require the use of basic chemicals to directly
assemble multi-substituted pyrroles in the presence of catalysts. Herein, the first direct
regioselective synthesis of highly functionalized pyrroles with two different electron-withdrawing
groups has been developed using an angle strain-induced 1,2-shift of an electron-withdrawing
group in 2H-pyrroles. The preferential migration aptitude of an electron-withdrawing group over
alkyl and aryl groups is believed to be the result of the orbital overlap between the m—. bond of
internal alkene and the ©*-, bond of electron-withdrawing group. The newly developed
regioselective synthesis of pyrroles features a wide substrate scope, simple reaction setup, and high
yields (60-82% y), capturing the essence of alkyne-isocyanide “click” reactions.

CuOAc (5.0 mol%) RS R?

R PhsP (10 mol% Z’S\
PN — = 3P (10 mol%) /\R1

+ =3
R~ 'NC THF, 65 °C H
yields (60-82 %)
[3+2] R3 [1,2}-shift
cycloaddition _
R1
NS
N Ry
[2H]-pyrroles

R' = alkyl, aryl groups; R? = ester, tosyl, phophonate; R = keto, ester, tosyl, phosphonates, thioester

References:

1. Estévez, N.; Villacampa, V. ; Menéndez, C. Chem. Soc. Rev.,, 2014, 43, 4633-4657.
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17-0xoDHA is a dual agonist for PPARa/y with covalent bond formation

T

b e ® E‘é’ Toshimasa Itoh, Daichi Egawa, Keiko Yamamoto

G o

Laboratory of Drug Design & Medicinal Chemistry,

Showa Pharmaceutical University, Tokyo, Japan

PPARa and PPARY are drug targets for metabolic syndrome. These receptors are thought to be
lipid sensor and activated by binding of known or unknown fatty acid. Previously, we have
reported that 4-oxoDHA is an agonist for PPARy and showed insulin sensitizing activity in vivo.'
PPARy forms covalent bond with 4-oxoDHA by conjugation addition reaction of a Cys.>

In this symposium, we present that 17-oxoDHA is a covalent modifier for both PPARy and
PPARq. 17-oxoDHA was synthesized via TCEP enhanced enzymatic oxidation. * Dual luciferase
reporter assay revealed that 17-oxoDHA is an agonist for PPARy and PPARc. ESI-mass
spectroscopy indicated that 17-oxoDHA makes covalent bond formation with PPARy and PPARo.

To understand the binding modes, we performed co-crystallization for both 17-oxoDHA/PPARY
and 17-oxoDHA/PPARGa. 17-oxoDHA existed as 1,4-adduct in both PPARY and o. However the
binding site, orientation of 17-oxoDHA ———
and interaction mode with helix12 are ==

OH

HS

] 17-oxoDHA
PPAR(helix3)
A\

different. These modes may reflect
agonistic activity of 17-oxoDHA for
PPARy and o. We propose that — ouwey ¢
17-oxoDHA is dual agonist and dual sz &
covalent modifier for PPARa/y as a novel
class of PPAR targeting ligand.*

References:

covalent bond

X-ray crystallographic analysis for PPARy/17-oxoDHA and PPARa/17-oxoDHA

1. Yamamoto K. et al. Bioorg Med Chem Lett. 2005, 26, 517.
2. TtohT. etal. Nat. Struct. Mol. Biol. 2008, 15, 924.
3. TtohT. etal. Bioorg Med Chem. Lett. 2016, 15, 343.

4. EgawaD. etal. ACS Chem. Biol. (in press) DOIL: 10.1021/acschembio.6b00338
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PL2
Reversibility of thia-Michael reaction of the cytotoxic Cs-curcuminoid
GO-Y030 and structure-activity relationship of the bis-thiol-adducts thereof

Yoshiharu Iwabuchi

Graduate School of Pharmaceutical Sciences, Tohoku University
6-3 Aobayama, Sendai 980-8578, Japan

email: y-iwabuchi@m.tohoku.ac.jp

. . . . OH O
Curcumin, the major active constituent of o O Py O o
turmeric, attracts considerable attention of the HO o oH
medicinal community because of its promising Bloo =5~10 nMd

pharmacological ~ activites such as  anti- i I

-0 T o 0. Ie) Ry, = o}
inflammatory, antioxidant, and antitumor activities. o (J 0 e o @ & J

GO-035 GO-048

We recently encountered an interesting set of Bl = 12 Gl = 50100 uM
Cs-curcuminoid, namely GO-035 and GO-Y949, 3

. . . . . | A0 E NS SN
showing a surprising gap in their cytotoxicity, O O
which led us to develop GO-Y030, exhibiting a O e

.. . . .2 405
promising chemopreventive activity”. Flho= 01080l

The intriguing SAR of Cs-curcuminoid urged us to embark on the target identification study, in
which we fished up FUBP2/KSRP from HCT-116 colon cancer cell using GO-Y086.>  The close
investigation revealed that GO-Y086 covalently attached to the cysteine-500, indicating the
reversible Michael reaction. "H-NMR spectroscopy method indeed supports the notion.

Taking advantage of the reversible thia-Michael reactivity, ot geut
GQ—YOISO—tthl adduf:t was d§s1gned as a Prodrug. Most of A~ K. N oo
thiol-adducts synthesized retained cytotoxicity of the parent . ¢ ¢ o .
compound GO-Y030, from which GO-Y140 was found to o O T
possess marked water solubility.* AT e O

Glgy = 3.3 uM
References:

1. (a) Yamakoshi, H., Iwabuchi, Y., et al. Bioorg. Med. Chem. 2010, 18, 1083. (b) Kohayam, A.; Yamakoshi, H,
Iwabuchi, Y. et al. Molecules 2015, 20, 15374.

2. Shibata, H., Yamakoshi, H., Iwabuchi, Y., et al. Cancer Sci. 2009, 100, 956.
Yamakoshi, H., Kanoh, N., Iwabuchi, Y., et al. ACS Med. Chem. Lett. 2010, 1, 273-276.
Manuscript in preparation.
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Terpenoid constituents from the aerial parts of Scutellaria coleifolia Levl.
(Lamiaceae)

Shin-ichiro Kurimoto,” Jian-Xin Pu,3 Han-Dong Sun,3 Yoshihisa
Takaishi,” Yoshiki Kashiwada®
!Laboratory of Natural Products Chemistry, Showa Pharmaceutical

Pa R S

University
“Graduate School of Pharmaceutical Sciences, Tokushima University

v’ ¥ Chinese Academy of Sciences, Kunming Institute of Botany
‘ (9

[Introduction]

Scutellaria genus, which belongs to Lamiaceae family, contains approximately 350 species and
is known as a rich source of terpenoids especially neo-clerodane-type diterpenoids possessing
various biological activities'. Scutellaria coleifolia Levl. is a herbaceous plant distributing at high
altitude regions of Yunnan and Sichuan Provinces. Because of the limitation of distribution, there
were no reports of chemical study on this plant. As part of our investigation for searching new drug
lead compounds from unexplored resources, we have investigated the constituents of the aerial
parts of this plant.

[Extraction and separation]

The aerial parts of S. coleifolia, collected in Sichuan Province, were extracted with 70% aqueous
acetone three times at room temperature for 72hr each time. The extract was successively
partitioned with EtOAc, n-BuOH, and H,O, then the EtOAc-soluble fraction was separated
repeatedly by column chromatography.

[Results]

Thirty-one new terpenoids including two manoalide-type sesterterpenoids, three
19-nor-neo-clerodane-type diterpenoids, and twenty-six neo-clerodane-type diterpenoids were
isolated from S. coleifolia. The structures of isolates were elucidated by the extensive spectroscopic
analyses. Two sesterterpenoids, coleifolides A and B, were concluded to be partially racemic
compounds by the HPLC analysis using a chiral column or chiral derivatizing agents. The absolute
configuration of the major isomer of coleifolide B was elucidated by analyses of the CD spectrum
as well as NMR data of its (R)- and (S)-2-NMA derivatives. Though many manoalide-type
sesterterpenoids have been isolated form marine sponges, coleifolides A and B were the first
manoalide-type sesterterpenoids isolated from higher plants.

Reference:
1. Shang, X; He, X; He, X. ; Li, M.; Zhang, R.; Fan, P.; Zhang, Q.; Jia, Z. J. Ethnopharmacol. 2010, 128, 279-313.
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Fluorescent labeling of PPARy-LBD by bioorthogonal reaction

Hiroyuki Kojima, Toshimasa Itoh, Keiko Yamamoto

Laboratory of Drug Design & Medicinal Chemistry, Showa
Pharmaceutical University, Tokyo, Japan
d1401@ag.shoyaku.ac.jp

To elucidate the function of proteins is an important subject in biological study, because proteins

play crucial roles in biological processes. Since there are numerous biomolecules in cells, it is

difficult to selectively label the target protein. Many techniques for genetic encoding are used to

solve this problem but expression level and behavior of labeled protein may be different from the

native protein. To overcome these problems, we provide new strategy for protein labeling without

genetic encoding. We thought that protein labeling could be accomplished using two-step reactions,

Michael addition and Hiiisgen cycloaddition. We chose PPARYy as a model protein.

We designed and synthesized PPARy ligand in consideration of the following conditions. 1)

Given dienone for covalently coupling to Cys285 of PPARy-LBD. 2) Given azide group at ®

position for Hiiisgen cycloaddition. We confirmed the two-steps covalent modification of
PPARy-LBD by ESI-MS and X-ray crystallographic analysis. SDS-PAGE electrophoresis
experiment showed that PPARy-LBD was selectively labeled with fluorescein in lysate of E.Coli.

We accomplished the modification of PPARy-LBD selectively using two-steps reaction.

ligand

-

Michael addition

Functional molecules
* fluorescent probe
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* affinity tag
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Synthesis of lysophosphatidic acid containing docosahexaenoic acid

and a method for suppression of acyl migration

Yoshinori Yamamoto, Toshimasa Itoh, Keiko Yamamoto

Laboratory of Drug Design & Medicinal Chemistry, Showa

Pharmaceutical University, Tokyo, Japan

)4

Lysophosphatidic acid (LPA) is a kind of phospholipid. LPA shows the physiological activity through specific G
protein-coupled receptors, but the mechanism of action isn’t clear. In addition, synthesis of LPA containing
long-chain polyunsaturated fatty acid has not been established. So we tried to establish synthesis of LPA containing

docosahexaenoic acid™ which is related to acute coronary syndromes.” LPA has a problem of acyl migration.™

Especially, 2-acyl LPA is easily converted into 1-acyl LPA. It does not depend on an enzyme.”*In this study, we
found that acyl migration was suppressed by 2-acyl LPA of ammonium salt.

fo) — — —
OH o e
o — — — %OH
O . T o.°
HO ° NH," HO Y NH,"
2-DHA-LPA (ammonium salt) 1-DHA-LPA (ammonium salt)
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Design and synthesis of the vitamin D analogues forming covalent bond with

vitamin D receptor

Mami_Yoshizawa, Tatsuya Hori, Yasuaki Anami, Akira Kato,

Nobuko Yoshimoto, Toshimasa Itoh, Keiko Yamamoto

Showa Pharmaceutical University
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la, 25-dihydroxyvitamin D3 (1,25Ds;) has many biological functions including calcium
metabolism, cell differentiation, and immune responses. These functions were shown through gene
transcription by binding of 1,25Ds to vitamin D receptor (VDR). 1,25Ds5 anchored by three
pincer-type hydrogen bonds in the VDR ligand binding pocket. The 25 hydroxyl group of 1,25Ds
forms hydrogen bonds with His305 and His397. His397 is thought to be essential for the
transactivation.

Thus we focused on the nucleophilicity of histidine. We designed vitamin D analogues with
electrophiles as covalent modifier for VDR. Novel vitamin D analogues have an electrophilic
enone group at the side chain which is expected conjugate addition reaction to critical residue
His393 in VDR. The B-carbon of enones introduces to C26 corresponding position to the oxygen
atom of the 25 hydroxyl group of 1,25D;. It was designed that the -carbon is subject to
nucleophilic attack by the nitrogen of histidine.

Compounds were synthesized from coupling of the A-ring with the CD-ring by the Wittig-Horner
reaction, followed by side chain modification. Enone compounds were obtained by the Grignard

|

reaction after derivatisation to the Weinreb amide. Dienone compound was synthesized by the
Corey-Fuchs alkyne synthesis and selective reduction of a triple bond. The transcriptional activity
of synthetic compounds was tested using the luciferase reporter gene assay system in Cos7 cells.
All compounds showed agonistic activity. Covalent bond formation of enones with the ligand
binding domain (LBD) of rat VDR was evaluated by electrospray ionization mass spectrometry
(ESI-MS). All compounds were shown to bind to VDR-LBD, and the abundances of VDR-LBD
corresponding conjugate adduct with the ligand increased with the incubation time. Enone
compounds have the higher reactivity than dienone compound. Furthermore, we successfully
obtained co-crystals of rat VDR-LBD with analogues. The X-ray crystallographic analysis showed
the covalent bond formation with histidines in VDR-LBD. We accomplished the synthesis of VDR
analogues that form covalent bond with VDR-LBD.
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Enantioselective Synthesis of N-Containing Heterocyclic Natural Products

Chuan-Chung Chung, De-Jhong Liao, Wu-Che Lee, Biing-Jiun

Uang
Department of Chemistry, National Tsing Hua University, Taiwan

Optically active pyroglutamates are important in biological systems; they are also found as
components of many antibiotics and natural products. Asymmetric enolate alkylation of glycinate
derived Schiff base using camphor-based chiral auxiliaries is one of the promising approaches to
these compounds.

We have studied the asymmetric synthesis of o-amino acids starting from glycinate
employing chiral ketoamide as chiral auxiliary. Treatment of chiral t-butyl glycinate 1 with base
followed by electrophilic reagent furnished the corresponding a-amino acid derivatives in good
yields with high diastereoselectivity. Along this vain, asymmetric Michael addition of glycinate
enolate is also a promising approach to o-branched a-amino acids. Treatment of enolate derived
from 1 with 3-substituted enoates 2 as Michael acceptors gave the corresponding Michael adducts
3 in high diastereoselectivity (up to 99% de). It is noteworthy that the reaction with methyl
o-methyl crotonate gave the corresponding Michael adduct in which the set up of three newly
formed stereogenic centers could be achieved in very high selectivity (>99% de at o and
B positions, 90% de at y position). Treatment of Michael adducts § with hydroxylamine gave the
corresponding y-lactams 4 which could be further elaborated to give proline derivatives.
Elaboration of y-lactams 4 provided optically active N-containing heterocyclic natural products.

PMBO.
Michael addation tSj/
o =N""C0,'Bu O'Bu

Ni-Pr,
1 Ni-Pry
PMBO
n= 0 1

O

Hydrolysis NH —— pyrrolizidine natural products,
- . (+)-2-epi- a-Allokainic acid
Cyclization CO,'Bu
PMBO > n
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Gold(I)/(IIT)-Catalyzed Synthesis of Piperidines: Valency-Controlled
Cyclization Modes

Nobuyoshi Morita
Associate Professor, Laboratory of Organic Chemistry,
Showa Pharmaceutical University

‘ Gold catalysts were initially recognized as m-acidic catalysts that
activate unsaturated bond (alkynes, allenes and alkenes) for nucleophilic
attack to form C-C, C-O, C-N, and C-S bonds. Later, some groups reported the oxophilic character

of gold(Ill) catalysts, which efficiently activate oxygen functionalities even in the presence of an
unsaturated bond. We rationalized these observations in terms of the hard and soft acids and bases
(HSAB) principle, which states that metal ions in low valence states soft character, whereas metal
ions in high positive oxidation states show hard character. Thus, gold(I) catalysts may behave as
soft acids and gold(Ill) catalysts as hard acids. On the basis of this working hypothesis, we
developed a syntheic method to obtain two types of cyclic ethers from the same propargylic
alcohols by means of valency-controlled gold-catalyzed regiodivergent activation.' In order to
extend our strategy, we turned our attention to the use of nitrogen nucleophile in place of oxygen
nucleophile and explored the synthesis of piperidines from propargylic alcohols bearing nitrogen
functionality at the terminal position. Thus, use of hard gold(IIl) catalyst results in cyclization to
furnish piperidines having an acetylenic moiety, due to coordination of hard gold(Ill) to the oxygen
atom at propargylic position. On the other hand, treatment of propargylic alcohols with soft
gold(I) catalyst induces Meyer-Schuster rearrangement to afford o,3-unsaturated ketones, which
undergo intramolecular aza-Michael addition to give piperidines bearing carbonyl gorup, due to

activation of the triple bond by coordination of

wOH NHPG
2 AL Au(lll)
gold(I). Py
5 .
R//Q Cyclization R
Au(l) Meyer-Schuster _
References: Rearrangement PG = Ms, Ts, Ns

1. Morita, N. et al. Ory. Lett. 2015, 17, 2668-2671. 0 fiza-Michael o
R/H\UMM/A\V/THPG ————————>R N

2. Morita, N. et al. Tetrahedron Lett. 2015, 56, 6269-6271. PG
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Chemistry of Antitumor Renieramycin Marine Natural Products: Synthetic
Studies on a Variety of Renieramycin Derivatives for Evaluate Cytotoxicity
Profiles

Naoki Saito, Ph. D.

Professor, Head of Graduate School of Pharmaceutical Sciences &
Chief of MPU Asia/Africa Center for Drug Discovery, Meiji
Pharmaceutical University, 2-522-1, Noshio, Kiyose, Tokyo,
204-8588, Japan

Tel & Fax: +81-(0)42-495-8794, e-mail: naoki@my-pharm.ac.jp
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Marine species provide enticing sources of potential new pharmaceutical agents. An
additional incentive is the lure of fascinating drug targets from marine sources. A high percentage of
marine-derived natural products have novel structures and consequently identify new
pharmacophores for structure-activity relationship studies (SARs). However, relatively, few marine
natural products have reached clinical trials, because the severely marine natural products from
marine organisms has far precluded detailed biological evaluation.

As a part of our search for new anticancer metabolites in the isolation and
characterization of biological active compounds from Thai marine animals under the control of
JSPS ““Asia and Africa Scientific Platform Program”, we have succeeded to develop several marine
sources, such as a tunicate Ecteinascidia thurstoni and blue sponge Xestospongia sp. and evaluated
these medicinal chemistry along with total syntheses. In this presentation, I would like to show
some of our recent contribution in the chemistry of antitumor renieramycin isoquinoline marine

1
natural products.
Me
o
o
Me
MeO
H X renieramycins ecteinascidins
E: X=0H 743: X =OH
M: X =CN 770: X = CN
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Structure-based design, synthesis, and nonalcoholic steatohepatitis (NASH)-
preventive effect of phenylpropanoic acid peroxisome

proliferator-activatedreceptor (PPAR) a-selective agonists

Shintaro Ban

Showa Pharmaceutical University

)
/i

The peroxisome proliferator-activated receptors (PPARs) are members of the human nuclear
receptor family, functioning as ligand-dependent transcription factors. These receptors are activated
by the binding of various endogenous fatty acids and their metabolites as well as by synthetic
ligands. Three subtypes, PPARc, PPARS, and PPARy have been isolated to date. Among PPARs,
PPARa regulates genes involved in uptake and oxidation of free fatty acids, triglyceride hydrolysis
and up-regulation of reverse cholesterol transport, such as apolipoprotein A-I and A-II. Fibrate-class
antihyperlipidemic agents, such as fenofibrate and bezafibrate, which effectively lower elevated
serum triglycerides and moderately increase high-density lipoproteins (HDL), can bind and activate
PPARo. However, their affinity is weak even in the high micromolar range, and the subtype
selectivity is not high.

Nonalcoholic  steatohepatitis (NASH), consisting of hepatic steatosis accompanied with
inflammation and fibrosis, is a progressive liver disorder that occurs in patients without significant
alcohol consumption. PPAR o agonists have therapeutic potential for the treatment of NASH.

In the continuous study directed toward the development of subtype-selective PPAR ligand, we
would like to report the design and synthesis of phenylpropanoic acid-type PPARa-selective
agonists. We will also be presented the preventive effect of a representative compound against
progression of NASH in an animal model.

(o] o
RO H
Z  Meo
phenylpropanoic acid-type PPAR agonists

References:
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Asymmetric total synthesis of (-)-lycoposerramine-R.

Hiroaki Ishida, Ph.D.
Laboratory of Drug Design and Medicinal Chemistry, Showa
Pharmaceutical University, Tokyo, Japan.

Lycopodium alkaloids have unique structures and biological activities, such as acetylcholine
esterase (AchE) inhibitory activity, and are anticipated to treat Alzheimer’s disease and to improve
geriatric memory loss. Because of this, Lycopodium alkaloids have continued to attract the attention
of researchers in the fields of natural product chemistry, synthetic chemistry, and medicinal
chemistry.

In the course of our chemical and synthetic studies on Lycopodium alkaloids, we have reported
the isolation and structure elucidation of lycoposerramine-R (1) from Lycopodium serratum in
2009." Lycoposerramine-R (1) is characterized by a novel skeleton consisting of a fused tetracyclic
ring system possessing four asymmetric centers, a pyridone ring, and a Cis-fused 5/6 ring.

Recently, we have reported the total synthesis of (£)-1 via the Diels-Alder reaction, the
stereoselective introduction of a methyl group, the regio- and stereoselective reductive amination,
and the construction of a pyridone ring? Moreover, we succeeded the first asymmetric total
synthesis of (—)-(1) involving such key steps as the intramolecular aldol cyclization to give a
cis-fused 5/6 bicycle skeleton, and a newly developed procedure for the construction of a pyridone
ring via the aza-Wittig reaction, which confirmed the absolute configuration of the natural product.’

NBnCbz
Me O [\
Me)\é i) -
(R)-pulegone F| "Me Me H

(=)-lycoposerramine-R
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Inverse Regioselective Cycloaddition by means of Carbonyl Umpolung

Yoshimitsu Hashimoto
Showa Pharmaceutical University

Many regioselective 1,3-dipolar cycloaddition reactions have been

developed on the basis of the frontier orbital theory.  In general, o,[3-
unsaturated carbonyl compounds Il having low LUMO levels undergo cycloadditions with
1,3-dipoles, for example nitrones I, to give 4-acyl isoxazolidines III. ~ On the other hand, it is
expected that o,f-unsaturated oximes and hydrazones II' have higher HOMO levels than the
parent carbonyl compounds II originated from electron donating heteroatoms on imine
functionalities. ~ We envisioned to utilize this umpolung concept for switching regioselectivity.
Thus, HOMOs of o,B-unsaturated oximes and hydrazones II' may interact with LUMOs of
nitrones I, and would facilitate the formation of 5-imino isoxazolidines IV.  The oxime or
hydrazone functionalities of the resulting cycloadducts IV can be hydrolyzed to afford 5-acyl
isomers, which are the complementary products to normal cycloadducts ITI.

Thus, 1,3-dipolar cycloaddition of nitrone 1 to cyclopentenone 2a affords 4-acyl isoxazolidine
3 as a major product, whereas that of cyclopentenone TBDPS oxime 2b tends to give 5-imino

isoxazolidine4.  Examples as well as theoretical consideration will also be presented.

HOMO e - LUMO
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Design and Synthesis of Carbohydrate-based Probes for Labeling Interacting

Proteins and Fabrication of a Lectin probe

Chun-Cheng Lin

Department of Chemistry, National Tsing Hua University, Hsinchu,
Taiwan

1997 Ph.D. The Scripps Research Institute

1998-2003 Assistant Research Fellow and 2003-2006 Associate
Research Fellow, Institute of Chemistry, Academia Sinica

2006-2007 Associate Professor and 20007-current Professor, Department
of Chemistry, National Tsing Hua University

The selective isolation of (glyco)proteins from complex biological fluids is of growing importance
in clinical diagnosis and glycoproteomics. However, to date, it still remains a great challenge for
enrichment of carbohydrate binding proteins or glycoproteins due to their heterogeneous forms,
low binding affinity, and low MS response. In this talk, I will discuss our approaches in the use of
carbohydrate-based probes for enrichment of interacting proteins and labeling of lectin. All of our
designed probes contain a carbohydrate ligand, a reactive group, and a purification tag. For the
probe to label interacting proteins, the alkyne-azide click chemistry was used to assemble three
saccharides which provide multivalent interaction on the probe. Photo-affinity reagent was used as
a reactive group for capturing probes. Biotin serves as the purification tag for purification of
captured proteins or labeled proteins. Similar designed probe but with dual photo-active groups was
applied to assemble an alkyne at the location nearby carbohydrate binding site. By Cu(I)-catalyzed
click chemistry, a desired molecule (fluorescent dye or photo-labeling reagent) was installed to
yield a protein probe which can be used for protein-protein interaction studies.
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Fluorescent Probe Encapsulated in Protein Cavity to Eliminate Nonspecific

Fluorescence and Increase Detection Sensitivity

Yan-Syun Zeng, Ruo-Cing Gao, Ting-Wei Wu, Chien Cho and

Kui-Thong Tan*
Department of Chemistry, National Tsing Hua University, 101 Sec. 2,

Kuang Fu Rd, Hsinchu 30013, Taiwan (ROC)

Despite the promising improvements made recently in fluorescence probes for enzymes and
reactive small molecules detection, two fundamental problems remain: weaker fluorescence of
many dyes in aqueous buffers and strong nonspecific signals in samples containing high protein
levels. In this paper, we introduce a novel fluorescent probe encapsulated in protein cavity (FPEPC)
concept as demonstrated by Avidin and SNAP-tag proteins with three environment-sensitive
fluorescence probes to overcome these two problems. The FPEPC conjugated probes achieved
quantitative nitroreductase and hydrogen sulfide detection in blood plasma, whereas analyte
concentrations were overestimated up to 700-fold when bare fluorescent probes were employed for
detection. Furthermore, detection sensitivity was increased dramatically as our probes displayed
390-fold fluorescence enhancement upon protein conjugation, in stark contrast to the weak
fluorescence of the free probes in aqueous solutions. In contrast to conventional approaches where
fluorescent probes are encapsulated into polymers and nanoparticles, our simple and general
approach successfully overcome many key issues such as dye leakage, long preparation steps,
inconsistent dye-host ratios, difficulty in constructing in situ in a complex medium and limited
application to detect only small metabolites.
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Azido-type selective reactions for target identification and probe synthesis

Takamitsu Hosoya

Laboratory of Chemical Bioscience

Institute of Biomaterials and Bioengineering
Tokyo Medical and Dental University
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Since the discovery of click reaction, organic azides have been playing important roles for
connecting molecules reliably in a broad range of scientific disciplines, including chemical biology.
We have found that the reactivity of azides largely depends on their structures and reaction
conditions, including the reaction partner, “azidophile.” Based on the orthogonal reactivities
between different types of azides, we have developed various azido-type selective reactions that
enabled efficient conjugation of two or more (bio)molecules and applied them to target
identification of drugs' and chemical modification of biomolecules> In particular, the discovery
of enhanced clickability of doubly sterically-hindered aromatic azides’ has rendered
multifunctional molecules readily accessible via sequential triazole forming reactions. We have
also developed a simple method to protect cyclooctynes transiently from cycloaddition with an
azide via complexation with a copper(I) salt.* Protection of a cyclooctyne bearing a terminal
alkyne with a copper salt enabled selective copper-catalyzed click conjugation with an azide at the
terminal alkyne moiety, which facilitated the preparation of cyclooctyne derivatives.
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Ryo Abe, Yoshimitsu Hashimoto, Hiromasa Ishiwata, Mitsuki Katoh, Soko Tachikawa, Mana Sekino,

Shintaro Ban, Nobuyoshi Morita, Osamu Tamura

P5 Synthetic Studies on Negamycin Using N-Boranonitrone Cycloaddition
Yuki Kajiki, Kazunari Hikosaka, Yoshimitsu Hashimoto, Toshihiro Hirai, Kenji Fukui, Shintaro Ban,

Nobuyoshi Morita, Osamu Tamura

P6 Design and synthesis of Vitamin D derivatives having long alkyl chain
Akihiro Matsuoka, Hiroaki Ishida, Yasuaki Anami, Keiko Yamamoto

P7 Synthesis of 17-(S)HpDHA using soybean lipoxygenase enhanced by radical scavenger
Hideaki Tajima, Yoshinori Yamamoto, Toshimasa Itoh, Keiko Yamamoto

P8 Facile screening of ligand binding and whole protein fluctuation using HDX-MS

Ryota Yanagi, Hiroyuki Kojima, Daichi Egawa, Toshimasa Itoh, Keiko Yamamoto

P9 Construction of co-activator peptide library for nuclear hormone receptors

Moe Niimura, Toshimasa Itoh, Hiroyuki Kojima, Satoshi Kanamori, Daichi Egawa, Keiko Yamamoto
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Time Table
1HAH 2H158 (K
Bihé T
S2fet 12:30 17:00
PO POk 1E5L (EFEERIAEE 4R 13:00 13:10 | 0:10
o1 TN I R L) 13:10 1340 | 0:30
JER: « B AE (RFEERCT)
(07] HIAS & CRAEEDITER) 13:40 14:10 | 030
JiER IR - (EREERCR)
03 R oI (EES L AER R 14:10 1425 | 0:15
JER: « B A (EREERCT)
04 HUK FES (ERTESES R AR e AR L) 14225 14:55 | 0:30
JER LA T (EREERRR)
el 14:55 1520 | 025
PLI P AR CREUSERS BRI R SR G b8 1520 1620 | 1:00
JER LA BT (EREERR)
e 16:20 1630 | 0:10
05 M B GRACERICY: iy #eEs) 16:30 1700 | 0:30
R AR B (IRFEERERT)
06 WA B (EEHEATES) 17:00 1730 | 0:30
JER - R A GRFEERCT)
07 A A CRTER R AR R) 17:30 18:00 | 0:30
JiER - RS & (BRI
st 18:30
2HHE 2H168 &
Bk T
08 PRI Bl (B PhilgEs TR0 9:00 915 | 0:15
JER  AF B (WEERCT)
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09 TAH EE GRS R 915 |- {930 | 015
iR - A (CUREERCT)

010 F e CURERIA: R 7R ) 930 |- | 1000 | 030
PR PR i (BFRERCT)

o1l B % GRERRERS: MR Sy H e Eigess ) 10:00 | - | 1040 | 0:40
JER KA SR (IEFEEEREY)

o1 R R ORI AR ERRRITIERT A3 2 ) 1040 | - | 11:20 | 0:40
JER : T R (EREERR)

013 OHR 1 () 1120 | - | 11:50 | 0:30
JER : M55 R (WFERRA)

014 KA BARE CHIBIRE AT EEE) 11:50 | - | 12:10 | 0:20
VR S RS (RFEERERT)

015 s S S Sy 1210 | - | 12:30 | 020

JER: - KA B (AR

Lunch 12:30 - | 13:30 1:00
PL2 —ff Fil GRS ERTRIGeR Ml meres 2d%) 1330 | - | 1430 | 1:00

iR PR i (EFRRERCT)

A + Photo 1430 | - | 1500 | 030

016 AN BOE (THEREENE AT P REAITER) 1500 |- | 1530 | 0:30
PR - EA HLe (RFEERET)

017 FHE BN (RARSARAEAN) - ORI LRI 5 ET) 1530 |- | 1600 | 0:30
JER: - VEA . (WEFEHERRY)

018 AR e RS FET e 2 — TSR 1600 | - | 1630 | 0:30
JHEE LG s (EFEEERERT)

019 K S (SUETE NSRBI IBTIET HHIEH) 1630 | - | 17:00 | 030
JER + LI 5L (R

020 LI F55 CRpERE A7) 1700 | - | 1730 | 0:30
JER - AR L2 (HFEERERT)

PHEZOPES A JE7 (B FHAIER - BIFEREEE) 1730 | - | 1740 | 0:10

3
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ARG ANV 2 MBS ORI Y Y AR Y A BEYE

G IAYI NG 25 L e At
A Fa L MERIDOEFHIFNTHLEIER S R YT b
WA=/ A7 NN
1HE 201842H 158 (R R S 202 He
A 12:30413:00
(R FE Fah (FBHERAE 25

13:00-13-10

Ol. ERZFHVY LU T ROEMEETE) UT- i SRS
su- PR AT BEIRA R B

02 O-Alkyl S-(Pyridin-2-yl)carbonothioates % Fi\ > itBE%E
s~ EF & BBIEERIKE EERRE

03. BEhE v MERRT 54% VERERR L SEERETET 4 7 7 A T OFETE
wo- (R B9 BEREERAY EEOTLEHRE BFHA

04, FURVBOFEMERETEB0FDBR% ~His ¥ 7% /R0 BEIEN L UT- S iERERIDERR~
us-  HK B ENEEREREEAERT AR

14:55-15:20 A58

PLL. HOET A T A A—DU TS RO 2 ERIE
s EEP SR RORAY KEBELERET ERRBIRE

16:20-16:30 {A%H

05.  FVEVDDIMBTIESIERE TOTF RPTRBEDOER
oo Bk B BEESRIAE B

06. bE¥IUDSEEOEE L
mo- AR B BERERAR EESTLERE

07. BT IFEPRIFEIC & 5 MIKF OO AR - FRIE - Bk - NISERARIAOBIRE
ne.  ER M SUTUERAE HEPE ARRERR

fesia

18:30~
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2HHE 201842H16H (&) ¢ T 202 e

ZAF 9:00-17:00

08. L Ml L D iEEEZ ERET 5 VA VAR v%F 2 U A —F MIR OREEERR
o 4RI BERE MOREERIAY: MAEMEEEIRE ETERL

09, FBHHEHE DS THHSATINC A1V 7 AR
ws HNR RIE WRERHAY SDARETAE BTHN

010. MARCH DFHEFIT X B58 0 R E
s AP B EEERKTY RS

O1l. X bar RUTHEALF I R EE{LELERE
oo M) B BURERIRS GRS HT4bEEeE

012. PRL/CNNM B&KIZ & 5 Mg BEHO#Ei & PRL O Cys U L
- SR MR KBRS - MR

013. DAERZHIET 57 = 7 WBAES T TMEPAL 7 7 X U —ORSRERRNT
n2- (PR E BIEERAKE SRR

014. IRBIT, a sensor of intracellular milieu, functions thorough its multisite phosphorylation CODE.
uso-  JKE SEF  EOREERIRE RYPARERINE

015. WV MEBRD L MEfiRENE L ZFDE:
o BB RE  BHERAEY FEPHRNE

12:30-13:30 Lunch

PL2. R R LRV FND R T =R MERH HAIBE~
oo —E FEW EEKE KEEEERER - RERESE

14:30-15:00 £5FE - (/K50
016. &=/ L MERDAEYFIR OSE A B IO
s M BB TEERS AEIEESHIR FHECHTE

O17. BYYEDTHWTENTOMES L 4B OITTAE
s B B SERAY BEPER MUY RRAEYSHIE RIS

5
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018. JFHLEDFINEDFRIE & ARAT AMHRF 2 eIl 572D PCR & ESI-MS Z#AAtE7-
BRI RS- 258
oo~ JEAR M BEREERIAY BRRREEHETITL A— [CFREAREET

019. EAFEFHZE, BLW ARRCEAZRE Mb~v ADBER
6~ FOK HE AREIEEAEEREIRREAZERR BIZEED

02, BEFER - —LHWEIAD L MURHERBIAOFA
17:00- A OESE ORISR RRYBREERIRE

FASDOES U BF (BHERAY EEO TS REE)
17:30-1740
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o1
ERARY Y U RORREZTED U T FibER S DB %

g B
FORRT: FEFED

ERAARHY Y (box) U A RIE AFAER S TR S o R
Vo 7—REN T D, LU, Z OBRNF-OFEE AR D2
SOMCERERR L= Z LD, “box U AV Rid, 2 oY am
n-binding 7 Lewis B ZHIR S 57 LW IVEEEGRA S 2 DICES
77 (Schemel) =L T, Z® “box U W2 RO 1ZFADNT/RT ; =
DU LM IOV BT E L UTs, TV OB A A\
P L C& 7o, ZD LD 7tk s 1) Brik - AR =/k - f)ﬂﬂﬁ T N TG EBR
b - INHR=ULEIED ) o Rizk 5 Switching 2) Bl - Bfk - —BALSIG 3) 7LD
SR BRIV = bR & KRR 2 A2 DOW TR 5, (Scheme 2)

, /,"COZMG \&\\ COzMe /7’//; Meo O
or x‘/g Pd(tfa), Vs // Phbox-Pd(tfa), MeO or \ O
R 0 O p-benzoquinone (N p-benzoquinone R
M ‘OMe CO,MeOH (nR: OOI/IXi N CO, MeOH O R
=0 ’ n=0 n=10HO

Scheme | A L HEEEHT5H 7 0 YLX LT T — hD VAR = UG

/ tfa
Au (cat.) @( — H L = box
: \
[I& 5 @0 Sa—
SMOM P-benzoquinone S \ R

I. Nakamura ef al. | H MeOH !
Protonolysi /
mR ~—olonolyS13 CO balloon Cyclization-Cyclization-
S Asymmetric Dimerization
L\ /L
Oy ’Pd‘tfa 9
CcOo,Me| L=DMSO C L = box ) C \
\ S S
@’R d\f 1/ R K
MeOH Cyclization-Carbonylation-
Cyclization-Carbonylation Cyclization-Coupling Reaction

(CCC-Coupling reaction)
Scheme2 /377 ML XD 1 OIS
B
1) I Nakamura, T. Sato, Y. Yamamoto, Angew. Chem. Int. Ed,, 2006, 45, 4473.
2) T.Kusakabe, Y. Ito, M. Kamimura, T. Shirai, K. Takahashi, T. Mochida, K. Kato, Asian J. Org. Chem. 2017, 6, 1086.
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02
0-Alkyl S-(Pyridin-2-yl)carbonothioates % Fi\ 5 SUGBR%

M
WRBIRLR ?‘%

FATAT L [RCO)SR] 1L, 7EF/L CoA IcRESND L HIcFH '
S BT S ETI TR CARCICSN | o
FALFETHWDILD 2-E ) LT AT ATV 11T, mlsIiz kW BPR S,

Corey HIZLVRERIRT 7 b AU bR SN SISHITH . L S
WL, FIETAHHARF— K Th D Oalkyl S<pyridin-2-yl) ENZLSJLR 2R - OR
carbonothioates (2) %, DMF 1 CT I U OHGEIEEAH & LTS & o 0

*hydrogen  softer electrophile

UTODM? BUEAIE L TORHIIN BT 2o TUVRAoTe, 00 | acceptor  than carbonates
ENDIL, BHROVNRT— LD b Y 7 MoREFEZ LS, (2

=) //£+ (KREEZAERTH Y, SE~ORNAEN AT D Z LISz, Boxid
Jm%@ MR Z ST SMIRA DT RER, FHED D SUGEBIFET D Z L 3k,

- X DL NSERT 2 IAEIZE D N-Boe = b AV DREEDFFE N-Boc =503
F%“Y%ﬁf%ﬂﬁiﬁ L3-BU - CH Y, L ORISR S TND. LinL, TORAIRLINS-
TSRO RIS 5 /515 IN-Boc E FHFE Boc (\/L

c A

TILT 24 DTEMPO LY DB TH Y, (it N-Boc  Ho Ysozpsase 79 N) s ) otBu
(ESNHEEHEME L THHDOThol. ZHUSK oo oNs
LCRAlE 2 205 HIEY, Ao a0EsET oy — Lt o W
BRI 7 2 UKIZ LD N-Boe = h i L OFAEITHEI L, R4 TEMPO
SRR VTN 13T B LIS 2 B 5 = & Astbker.
2. ZIWLA—I)HRTOT 2 VOREEEARIE 7 oH o
JEHI 2 122000 7 KA T b S HBC#%H o L Lo

2 €25 NHFmoc

*HCI

<, AF ) —NHPTHEHTE 57T I ViBRGREREE
MNFE 72D Z ER LN E ST

3. Grignard RIGHIM5ND—IRRIRTIVELRIEDEEFE —#IZ, Grignard SUGHIN BT AT /L
AT A2, Grignard SUGHIE “FVIRSE L OGS SEIVR AR LTct:, = A7 /UET %
EWVVS 2TRENMETH D, ZHUTHL, 2 ZHWD &EHEHADF L— N TLE(LIND T2

1 TRCTZATANEOND Z P LAERoTz. 20 , @
X, 7y, 7TV =), TvF =)L Grignard KU 1)RC2)/I9X — B Lo 8 ~R- COZR
%U & WL; L, ;ﬁ'}f[;‘?‘é TAT)IVEHZA. RO esterlflcatlon

References: 1) Mukaiyama, T. Angew. Chem. Int. Ed. 1979, 18, 707. 2) Kim, S.; Lee, J. I; Yi, K. Y. Bull. Chem. Sac. Jpn.,
1985, 58, 3570. 3) (a) Guinchard, X.; Vallée, Y.; Denis, J.-N. Org. Lett. 2005, 7, 5147. (b) Liu, Y,; Ao, J.; Paladhi, S.;
Song, C.; Yan, H. J. Am. Chem. Soc. 2016, 138, 16486. 4) Gini, A.; Segler, M.; Kellner, D.; Manchefio, O. G. Chem. Eur. J.
2015, 21, 12053.
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03
BN AR /3Ly MBI B 4 B L SRRSO E T A 7 7 A T OFHET
fiiv

e e
WERSRRIARY: « Y TR

BIEFE CITHR &I RIROPPAR & A4V RUNRTER DOHATHE
BITER L, BREEDOALE & U DOBHEMS, 7 4 A 73R T
PEZOW TR L TE 72, BITEETIZ, 6 ML HVAR= N E R L wy o /u
7~ 6-oxo HUEAAIES PPAR v 125kt L Chx bl < HARES L, PPAR o (2%t LTl 17-oxo UAEAEE)S
O AEST DEOREEIT> TS, AlEllE HNF4 o lZOWCORRIE I 2 o7z, Z0kE
. PPAR y R L1320V d-oxo BB OIAGHES D R bW VA LT, 61T, 3
TETET A 7 7 A T OFHEHMIACET DEt 21772, I, 77 7 F=7 0L 9 edthiia %
FEMIN TR U CRPR LT =3RS B S K 9o TE -, LivL, AEEIRIZRWV T, 6
FEREE AT HILEMDA Y ) —= U R BREER TR IO TR, RS EOERAFE
FRARFES THDHOME I DE AR L TUIRLRNWZ ENHETHD, b L, XV HEWE
WEET 4 7 74 T OIERHEEEZTHULT 2D TIERL . BEERIT > T 02 S 2 UL,
FIIERD B DR ENEEHRHE TE DO TR L B X -, KE-TFKFESHMIE (HDX)
ZIGHTHIUL, X o0 BORERDIRE L 722 “PHE” ORE IDLHEEN AR /8D SHEE L
Teo AU 7EITIXPPAR y & VDR ZHVY, ZHuHIx L C HDX B & 21TV AR GREE A
PDACEMDA Y ) —=2 T hilI Tz, TORR, B TEDILAY TH D 3 — NEfEE &~ MEAw)
ELTHRETZ e TE,
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04

BRIV EDFEMEHETE B0 FDBIR ~His ¥ 7% VX BEIEN & LT nfih
EH|DBARE~

ik RS
[ERZ PR B BT ET AR LD

(B8] TH, & oV EBOMREAfifRT 5 PR L TR T -
TaT T V—2% (UPS) ZHWi=7aTs A2 ) w0 X AENER
SITWD, ZOTHETH, #Elx 78 POl V> Reae
XFFUUN—BIH RN B3 VTR aryal— b LiznfaHnWs 2 & T, 3 CloARE
SIVTAMENOEE 7 23 B % UPS THfRCE S M2, L Lans, BIHEOTIETIHEN
YRGBT Ay REROWZRITIUTR 53, TRV EFEICE S REE, Vo ROV
2y IR 72 EOMEAAE -, m@m

FToivd, £7c UPS ZArLicZ /I8y .

R FTHER A T b S -

77 N N 71_ \ : < o WY His-tag
ﬁ#ﬁ#éi/ﬁﬁiﬁ%éﬂéb\ AN % S ?’Qi> g @Q m CHo-tag
o, B H LRI FICRG ST His # ;

TaH—0y NeTHZ ETENZ R

E3 Ligand

A\ 3) UPS mediated degradation

B U HY FERCRNT BT AL ) ) ot 2
ﬁ'? y?ﬁ@ﬁ}ﬁ%ﬁ% E :J:E Lf: (Flgure 1) 3)0 Fig. 1 TOTAV /998 RIZEBHIsBT B\ E D REHE

(RER] Sy, His %7 B
EFHAAEHT S Ni-NTA, E3 DAY a) e

n{ cHe | cHe [FLac | CRABP-I

le

K MV1), &5HIZ CH6 # 7 DA

2x(CH6)-FLAG-CRABP-II

54 ‘/k—;ﬁtﬁ’{“\?‘ék&bwv LA e ’ *nyj;"fgw\gw\ e L2 8

2R (mal) &FALTSF o oo ORABPA [ e
(MVl-mal-tnNTA) ket - ARk L Maleimide .

o ki R UTARIFRELT wvtmarTA s

His # 7 %A LB F R TRRRRRRRRRRGHAHARK K, e - 3 3

(CPP,R10-H4A2) ZHW\ % Z &2 &

V) MVI1-mal4triNTA OHIEN~DE

NI A 5 2 L 23l LTz (Figure2a), 122194 L3278 (CRABP-II) N A3fiZ CH6 4 77 %l
A L. HT1080 M S, MVI-maktiNTA (285 /) v 7 X 7ML= (Figare2b), 0D
FESR MV1-maHriNTA & R10-H4A2 %5592 = & TR LR O RDFHE ST (lane 3)
KRV NTL, FEGEh Z LU ESIRA T =X L0 EOFFMIOWTIRT S,

1 C.M. Crews, etal., Science 2017, 355, 1163.
2 M. Ishikawa, Y. Hashimoto, et al., Angew. Chem. Int. Ed. 2017, 56, 11530.
3 Y. Demizu, M. Naito, et al., J. Med. Chem. in press.

Fig. 2 a) MEFZESF, FYUTRTFFDEE, b)HisBT 2\ IE DN RFE T
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Plenary Lecture 1

WHTA TA A= NNZES AR OHFT- R EESA

R R
FORFRFAGEREFRIIER « SRS

FE DI ZNETIS, O 0 — 7 OSSR e L A4
SEIT 720y FRREHEL ML L, TEHESEREC L AN — 2 —li%E, AE(RBhE
WYE. FESRIEME & A mnR 7 DB TR A a0t 7 e — 70,
KB 7 A 7 A A— 0 7 OERT 2 R RI0 B CHRRARE 7 v —
T ORPRZ: I L TE T, S BIC ISR EEBIEE G = CTh - 729t 7 1 —7 D in vivo
JEHE B L, DSAERICELY A E N D PURICERIE BRSOt 7 e — 7 G SE T
activatable U723 A A— 0 7T e —T ZBRRE L, BWEIRIN OIS0 NS AL D e Ze R A
A= U TITHEI L TE T,

FTOEEE, AEE - PEREETFIIC J > TOSAEIE 2 FEREL G L. DNAUDERY 7% LIC X D%
W S5 Z E 2B L, Bilo/eitr v —7 0B E T, BARNIZIE. < ORAMBET
ZOFENTTEL TND EDWEDH D y — 7 IVE )L kT 2 AT FH—P(GGT)iEM: % mk
R T 2 NV Tt e — T 2B L. 2 A SOENIEEE T COAET L~ U A RO
DN D BN TETE S5 Z & T BIIRCIIEBIREE: 1 mm LR OBy IS AENL A, 2t
~BOy T IR CE B Z L 2L Uiz, 20X 9 2nflessiEm 7 A 7 A A= 7
XD TH Y . SV TR RRAA~OTEIC X 5 23 AL rIHY LESREDIRRIE) S AT RE
ThHZ LMD, 2L ONRHE ARG L, FliXe NLSABRRIR~EART o —7
ZRPTEATT D Z XD L, R CUIRRRRRE TR NS A O S FTRE T
HHZ LI EERHLNE LT,

E BIZ RO TFRREHEICRIY | flix DT X ) ST F A —BIE RIS AR EREOROE
0= BT =TT T T V=2 LT, ZDTA 7T U —E R A L
DIAGNL & FEDS AN COTEMZE L EET A T A A= 7T 5872727 7 —H2 k0, #ilz
I ERIEDY AT DPP4 OFEMINEEZ ER- L QD Z WS, EBE DPP4 7 0 — 7 Djiifil
12XV LI EE b S TR D IEREECOA A— L T RAIRECH A Z L7 d
NG E 7o T2,

VED X D\ Ny ot 7 e —1%, B AARge s HAVEL « PIRSEIAHR £ TSy iF
WICKRE BN ERETD2HOTHY | 4% b S HICEL OBREI7AiEL FF o7 v —7 2 Bi%
LW AHECH D, FHEEDERCHICE L CE, EPHEFEA —h—& VC DIHRIC L DI
EEARRERMIE TN TR 0 . R ERT SRR A Blts T~ FER 258 2 L QU D,

<References> 1) Nat. Chem., 2017, 9, 279. 2) Nat. Chem., 2014, 6, 681. 3) Nat. Med., 2009, 15, 104.
4) Sci. Transl. Med., 2011, 3, 110ral19.  5)J. Am. Chem. Soc., 2013, 135, 409. 5) Nat. Commun., 2015,
6,6463. 7)Sci. Rep., 2015, 5, 12080.  8) Sci. Rep., 2016, 6, 26399.
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05
BIVE DRGSR E TORTTF Fhsr FHBED R

= ( \
AR b

-—

e /‘
BT TH53 137 F RABK) MBI T 4 7 o—ok LTER SN T V .
WD, L, B+ THHTTF R ATERTIUL, BEZ 100 4T -
WESTRORERH 0 | A4 H, A VAU U EFILDHE L DORTT R0 w /ST
FERE CIEIE L QW D, — 7, 2D T F RhyfAER L, Arer | ¥4 I

TGO BT T TF ROZAR RIS B LTCABRER O EE Ch 5, 370bbh, ~X7F R+
(IR TSR CIXERIDO CERVWREDS IR SND, BIZIE T T RIL, X o0 -2 Lo
FHEAERH (PPD) DX 9 7255 F-2RIE DY EIEIF LT B EH A FHE TX 5,

Fox OBIZERIE, ~_T7F ROfbE: - AERA TGS LIZAE2 BRI L QN D, HEiE AZ v 7B T
_TF FRBEOEEIEIZRA Z L 2D I L TW5, 7T RRBRICERZ BRFHO 1Y H 2T R
T/ v UTHRIZK TG, TAREELETHD, T, 7T REEFED TR0 5,
AR, 7T RABRICES A Y TTC, ZOL I RFEO T2 TTF Fige: ZHE Lzl FERRIC
X T FRD1) FVEAEM, 2) PPIFHE, 3) FERFIHOD 3 >OH R L TED~7
T REEEAFZEA R LT\ D, BARMIZ, 1) 1%, JillmHE O S Lo MR R = 2 —r A
U N\MU)7 Z=Z FOAILTH S, Y NMU 13, b FTlE 25 DT F RaLE L THUM AL
ORI SIS, NMU OZFR (NMUR) (23 2 f 8 EH 573, Foxldte Fo4% NMUR (2
ERARA AT F YT =2 FOAIBUCEEN LT, 2) 13, iR EBOIEELZ DS Uz~ A 4 A%
FUBRENTF ROABITH 5. ? ~A AL TF AL, AEZAICHIE 2 2 v 7 R Th 58,
ZORIBIAES NN SG LT~ A A AZ T UPLERTT ROEEEERBIIIE D, ~A 42X T
& LOZFIRDFES, IR X LI E=2 BRI EIE L, fFRZHRT 57 F RE
FLOARAZED TND, 3) X, UK Fe SERISHEST 27T REFIH L7o7'F R-HAAIBE
RO BRI IES BOEmWTASEMEAA (ADC) DRIITH S, PR 53 me LTix
BN L 7-H1F 2— 7Y 3K Y (Plinabulin, Phase II) % MV TUN5, HHi—=— R0\ WEHGH
A xtge & Uz 2O OFIBEEAEITIE 28 U C, 7T RAEEDHA S & @3B - T2 & 720y,

(BETHR)

1. a) Takayama, K. et al. J. Med. Chem. 2014, 57, 6583. b) Takayama, K., et al. ACS Med. Chem. Lett. 2015, 6, 302.
¢) Takayama, K. et al. Biopolymers 2016, 106, 440. d) Takayama, K. et al. J. Med. Chem. 2017, 60, 5228.

2. a) Ohsawa, Y. et al. PLOS One 2015, 10, e0133713, b) Takayama, K. et al. J. Med. Chem. 2015, 58, 1544. ¢)
Asari, T. et al. ACS Med. Chem. Lett. 2017, 8, 113. d) Takayama, K. et al. ACS Med. Chem. Lett. 2017, 8, 751.

3. a) Muguruma, K. et al. Bioconjugate Chem. 2016, 27, 1606. b) Taguchi, A. et al. Org. Biomol. Chem. 2015, 13,
3186. ¢) Taguchi, A. et al. Chem. Eur. J., 2017, 23, 8262. d) Rentier, C. et al. J. Pept. Sci. 2017, 23, 496.

4. a) Yamazaki, Y. et al. J. Med. Chem. 2012, 55, 1056. b) Yakushiji, F. et al. Chem. Eur. J. 2011, 17, 12587. c)
Hayashi, Y. etal. Chem, Pharm. Bull. 2013, 61, 889. d) Hayashi, Y. et al. ACS Med. Chem. Lett. 2014, 5, 1094.
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v# 2 U DRIROREE L HEE

A BT
WRERERY: O T

G 3 EOREIERATIE, B HRk X ibiainic L v AR E

LR Z A T E T, XSRS Eir O IS U TIIER O ORHIAR DS, AEITFHY
KRG (Rt OIETH %, T, B EdE (EM) 50X #vIVAGEL (SAXS) A, Fdik
KA (NMR) f#tT, /KSR EAGRSHE BT (HDX-MS) 70 & OFRIR- P OREEFRITIE b as
SNHE DT/ TEIL, EX I DRAAE (VDR) (ZBWTH, Uy MisGEE (LBD)
LT A=A FOBEIRD X Bt EfiAT AV AN AT, 7 T =X MNVDR-LBD #&ADE
PRSI L BRI TON D, L, 7o Z A= MEGIZ LD VDR-LBD OANEH AT
HTE DS GO TN oo, Eio, U Y RSREE LTURWT ANIEE S N TH -
Teo £ TT, FhmttEERATICNNA T SAXS {£X° HDX-MS VA b BIKE L 7-HEfiftr 25 il L, S8R
ATl ZORR, 72 A=A MEAIZ L O NEMH LA TE D&z LML, TR
AREEOIFH Z LN TETDOTHET D, 16
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FOYEREEERIZEIZ X 2 iR O AMRRORRH - FEE - 355 - MINRSEEREA DB

HA f@'H

VPR R A A R R

2 BT R R R AT Z e e PR SRS e .
S PR RCER OGN A= P T a T 4 T S — o

DADERKROBEL, #5 &R THA D, DASRFEE B~ L7223 AR i A
B2 /Ui Cireulating Tumor Cell, CTC) & FHIN D, iEHIZISIT 5 CTC BUIFEFIZTD720 3,
AR, L, TPEHBUCIRS BIG- L QWD EE X LTI . ZOME) - SHE At -
FREDRO DTN D, —FREEIRRFE T, SRS ORI RIS R AR R L
PFZEIT Lo T, 2009~2014 G IS AERFHRRI FHINIIEE o 2 —) DB S, Fix i
ZO7mY =7 T ICTC ORRH - 73 - BERIEOBIFE ) 2 AL LT, /0 T, B L7
TIEF, MBS, v B a—2—Thf T A7 EOFENIFIEESCENI AME o 2 — St
DB, BEOSFOBRER D & DR IREEZA D TE 7o, BANMIZI, 1) MIlaoRE - K
X ZOENIHSL CTC i - 598 - 71

RO | 2) FOUMEAIIIKIC £

DSAAIRADA A— 0 7 L HsE e 2, B AR A T~

3) RIEBEROIL LB 30 (Crouating Tumot el || F 25—tk
B AR IO 7 by o BOCTC 0 BRIk {5*5';”” X
o7z, TIVSORRIE EETe e L 2 —f [P CTCO% gomﬁm)
THHAKGEL TR Y | EiLb ORI ﬁ%ﬁfi,—%) cﬁg%}]g ;E%%Mfi)
L0, (BEEEN)
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2N MERRZ XV i R 2RSS VA VABRI B F o Y H—RMIR OFEE
A%

W FfE
HERERRRSE A e

AR A T A L ARNT R 5 178 P AR RE A LA T A LA

(KSHV) 1, i NZIIRA %5 ZE 2 7712 B a9

5o TEEOFHENZE LK TT 2D LIRS IBAT L TR
(G L, D AR DRI ZRE S/ A0, A7t KSHY SFFERL S Tuzeny,

KSHV | ARG TREZ, BRI ZIBW T A VAKX L2378 MIR1 3 X UOYMIR2 %385,
35, MIR (IS0 DIEMA LA D GRS L XV I, 2B F o512 a3 MO 5
EENEO X TF L ) H—BTh D, AL TS R T2 B F AR = R
A b= A& ) DT D726, KSHV S 3 o oiEtbAFE cx 7
VY, & 2 TH& 13 MIR OFSRERHE DS KSHV OIBRIERIFIZ D723 % &35 2 AWFFE 230 T MIR
12 X A FEAGEERR OB VLRI 2 B & L7-, MIR & HEH & ORI AR 045 FAfiA 45206 L7,

24%]. MIR1 38K ONMIR2 (2 L AHER IR & » X7 &R L, MIR OfFENEERA =R OIS
EERZ TR T D Z LICK VLT D EEZ DIV, £ THRAIIVALT 4 RAF Y=
JUEERWT, MIR EAERIEES 37 8 & O EEEE 31T A ALERE L OFFE 23T,
L L MIR [ USR8 S D & ARALEREEE L TR 72~ 72 2 LD ARETIEMIR
CAT & OSBRI 23T D BEAH A/ER L ORHIZITE S eh Tz,

— 05 AMFZETILIMIR (2 L DRI S L7 X7 B OFEFRGEEI DN T, 22 BTS20 Ffi L
7o, ZOREF, MIRI (3B Y BB O 2% § > THERINR 2 o7 a388 %73, MIR2
(= 2= [ b P K= g B A D 1S O O/ B o s N/ 5 LSV /N A oy
MIR1 35 K OYMIR2 (33 ZHUFH RSy T MHC- 245010 & 92 23, MIR2 (3 MHC-T DISMZ & ffiBhifi]
W1 B2 0BG 7 1- ICAMI 72 885 < 4y 1B 975, MIR2 OffifasMERkIZ K 240
H72F8a ORI, MIR2 25 MIR1 £V £ < OEZE#CX 2 TH L0 L, &
72, MIR2 (3788 ER JONEMEOME T MIR1 2 K& < _HRA Z LGS TlY ., filasiaE
ERRRARER &35 MIR2 FHEEOBIFEIL, v W EH s B2 A T b D & &2 bind,

Fox I X MIR2 ORIFEAMEIRIC K DARAIRERROD 73T HIR SO TR L, AR o X
E ORI MENR & EEGERER & O8E BIHAET DT X /BRI, MIR2 (28 558k a 1)
DIeDICHETHLH Z LA RN LTz, ZOREORAEA I, MIR2 OFFRY & 725 WREM A A
DI ENES R LTS, H1-72 MIR2 ORVE Y& LT, RIERISIZ R A1
F s LR B R LTz, U bED XS, AWFZE TR S 417 MIR2 12 K DHblas sz
TAERRERI L, MIR FHEVEOBIFE DA 59, KSHV ORYYRIED X LR AR L EET 5 b
DEHFTZ D,

16
215/228



2018 4:2 1 15 H~ 16 H  WIRIZERIR S

09

R TR A AFIRC a1 ) 7o PRI SE

E B
RIS SRV Sl e S e

CEA] DHPME LA b L ABEEPTSD)SCRYHE & U o 7o iz iE &
B 0D b 2 AR BB CLI LM ED T S BT LA CTHIRSR S E N 2 &
DEHHIVTWD. AL, BIRROMEZE 695 Py TRk A7
W77, MEEERE UTIRIREOMENLIZITE > Qv Frox i3~ o A idfe~ w7 212k
TRYMRIEZ SH T 27200 FL—=7 @WiiEE F L—= ) iEFiEE R L, 20 FL—
=R A RIS Z ERHPRARNZ L A HE LTS, EBIT, M~ U R T~ T ATk
Tk b—=271|Z Extracellular signal-regulated  kinase (ERK) 2 D U (L L-~VL3E & D 12<
WZEHLRHEL TS, ZRHOREREIEIC, Boxid A ACET 22U O SHEH T
ERK JEMEIC L~ THIEI SN D] & W I G &L ARZE T, RUfiRtiED ANk % ERK
WGy - OBEWRIABRGE 1) & FFE L5 T ORI A N TINS5 9 X THZED
et T 2 PN e 53R ORI Z A CRIFFE 2 520 L 72 (BIFSE 2).

(87752 1] Aot~ o7 216 U CRIRRLIEDIERK & SHE T~ 558 T Hh 5 ORI
DA S0 L7z, $£72, ERK O Loy 12572012, RYUMSH DT8R Z ERK O Lt
ZRIK R L R RS L Fr X — BRI K (TkB-R) O {E8) 38
(7,8-dihydroxyflavone; 7,8-DHF, 5 & L < 1% 25 mgkg), 7> 7 B/ A FZEMA(CB-R) DO/EHRER
(WIN55,212-2; WIN, 0.25 % L < 1%0.75 mglkg), WIEME 78 A RO EAI(URBSYT;
URB, 03, 1, & L <X 3 mgke), £7-0%, /a3 aLF a4 FZREEKGR)DEE)HK
(Dexamethasone; DEX, 10 mg/kg).

TtkB-R OVEEEECTH 2 7,8-DHF (FRUMREIEDOIERES L ONSEN & A 5.2 22l o 72, 2
%L, CB-R OIFEHETH 5 WIN(0.75 mg/kg) & NAEM: CB OREIEEILEAITéH 5 URB (3 mgkg)
I FRWRRE 2D 72, 12T, WIN(0.75 mg/ke)l ZRUAHZS b L—=0 2164 Dt E b g &
7. —J, GR OIFEFETH 2 DEX [ IRMMRLIE & RUMHE b L—= 7L 52 e
7o, B == TR ORHA IR T SE T2 2L OFREDD, M~ AW TCB VAT A
DSRYRCIBOIEAES L ORMIEZE F L—= 7B, GR 238YTHE h L—= 7 RO%
IS5 2 VR STz,

(W58 2] BPNESESRIA R OFfNLIZ AN T, ZURCIR AR S ZEOIMGER C db 2 kiR
FACe AN ZBUAE T2 FF A ART L #0.1 mg/ml/{f], 100 nL, 100 nL/min)%+4%5- L, SURABEUIZE
DT 20 L7, IR A MR D 7201, FNERE T4 DN FV O Nissl et a1 1o 72

ART AERGIZE > T T AD CeA PHHRSHIIEDME T L, S OISRURRLIED RS S/,
ZDZ LD, IESIE 52D SEN LTz L B2 bib.
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MARCH DFELE 2 L D52 E

ZEV
TLEERIREE: RIS Pl

Fox 1, EESOEICEE R MC class 11 Z2EFF AHZ k-
THIEIL T 5 E3 % F 2 U 7—F MARCH % FLH Lt LT
7= (Embo J 2007, JEM 2016), MARCH |3V >/ <S¥ENCHHLL THY |
YR & > TEOFBN T D Z ERPA LN L 725 TND,
11> T MARCH DI T K 5 MHC 11 DZEA LGB Tl T 5 L HER STV D,
L2AL7223 5, MARCH OFEBERHIZ LD ED X 5 7B Z Y 5 2 DNIHOWTIE, BIEICE
WTHAATH D, 16> T, Tkl MARCH Ba 12 B FANTHEME L. MARCH #85EDZSIZ L %
PREBD FIREMEZ DWW T A T8 > T D, AIENIBIEE TS DIV TN D5 P B AP
L. MARCH F4HIZ X B eI C W COGER Z TR 15,
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I har R TEATFTI 7 R BB ERE

oox
FERCERRTE R o=

I har RUTOMRRIL, @G & HRIC K DI, TvIVE ETo
2 by RU T OBE), MR EoOA N BT EOFMEERZ: E
R hary RUTHEAFI TR L>TH S T\W5, 2 b= R
THMELZ RS DR e T ) A —8 MITOL (5144 : MARCHS)
L. 2 har RUTOREKRYTHD Dipl ZHEIZL T b2 RU T OFREEHEIL T 5
Z LR bar R 7oA THS Mitofusin2 ZFEIZ LT b2y U7 &/ NaROBE
¥ (MAM) OIZEZETFHFEL TWDH Z LR ERHLNER>TVD, ZOLHITMITOL L, I k
ay RYTEAF I 7 ZOFZN LTI hary RUTONEEZERL T D, KR A
DORFPETIX, MITOL (285X b2y RUT XA T 7 ZAOHHEBRE OV TR L, fiix O
SRFFEY MITOL AR~ U ADTZE L C, X hay KU T XA F 7 ZAOhFEN A LBhER
BEFXE T2 AN 5, SBICMITOL N7 v F oA D JRBROIEEN 72 2 AIREMEIC
BHTORERZDNTE R LTV, #Z-CIE, IR S Cnd X by R 7 e oz
fitw#3y7. Mitochondira-Associated ER membrane (MAM) OfREEHE & OWSREIZ B4 222 243
%, SHIZMAM IZHT, MITOL OFi7- 72303 FE UIEHT L7=fES, MITOL 25 MAM 241
UM R LRAEFRET L TND E WD/ A = A L% R LTz D THE LT2vy,
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PRL/CNNM #4412 & 5 Mg HEHOFE & PRL D Cys U V(L

=K %%
RBCRE: = At IErTT

PRL [FRIAS A DI B 8 TREdsBl L. A DML AR,
FL7= B PRL (CHEBEEST D 7L LT, b E IR
fFE. N7 T U TICHFR FOMFET DY L7378 CNNM
RO, b R EOFLE T CNNMI-4 O 4 FEAFAEL TR
. M RSN THEH LT M@ BRI HREST D - LA T
NI LTz, Fi2, 77 2 U= FDOHFTH CNNM4 & CNNM2 (322U B oD _E Rl
ERHLTRBY, A LIz Mg O NUECH G5 2 8T B s0 Mg IR
SIFIRD DD M U EE CTH D Z & b B 7o, B ToA L Y 1 7528 BAROfRHT
T, CNNM 7 7 2 U —0D M TEEMEDORERA I 2 HEMAVR S TUND,

B 2 FAV T35, PRL 1 CNNM IZHSA LT M HEHZFRET 2 Z & 2VhoTz,
FHRC PRL B3 E54 A CIEHIIEN M B8N L TR Y . ZHUltE> T Mg LK%
1ED ATP BN 5728, =V —REHIRE B % 52 QVe, £72, Bl6 A7 /) —~
A2 W AR 7 VIR T, CNNM ITHEA CE 720 PRL BRI AUSEMS boDsh S A5
KLTNDZE B0 o7, CNNM BE O AEMAUIZIT 5 EEMEZ D720, I CREid
% CNNM4 OB K~ T A2AER L, IBCTHRIINIR Y —7 %75 APC ~7 r K~
7 A LENTE IR T, APC ~T K~ 7 ZADMGR U — 7 7NEHF TR CREE IR £ > Q=0
26 L, CNNM4 b KB &7~ 7 A TR Y — 7 OFPEEDHREISRE L T, Ziub ok
735 PRL 1L CNNM O M@ HEHATHES 2 2 & THRAZTEMHELEED Z LR B 2o T2,

PRL (3T R VAT 7 X —8 RAA U EFF-TEY | ZOIEEHINIIE Cys BHEMRG-S 1
TWBD, 2O Cys AHOTA—/1 & ((SH) 23V UMb ivd Z & &R D7, Ser/Thr <0 Tyr
DY bE LT, 2OV U Cys IHMEFHNANLETHY . BT 52 & T TL
F9, L, WIEHEPRL # 0D Y ABIRRBA I & 2 & 2 A lE OVEERTESA T
TIZEV T HEK293 M T4, HeLa M CIIA-D PRL 23U (L SNTIRIECHAEL T
WD ZEDote, S5, U UEEPRL IZCNNM EFESTE <720, PRL DU (IR
REDSESHI D M Bl Z Ko CH A F R v ZICEBTH 2 L b 3ho7, DF D, PRL @ Cys U
RAGIRBE DB BB M2 95 2 LT CNNM. & OBEAIRIZR I ST 0 . #ilE
Mg BEDHEFHTRERE L TS Z E A E 2o T,
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BAEREFIET 5T 27 WVRE T TMEPAL 7 7 X U —ORSEERET

B i
T RPN

FLEEI, Transforming Growth Factor-B (TGF-B)DE R R A - & L
C TMEPAI % R L, TMEPAI 7’ TGF-B &AL R-Smad (Smad2 & '
O'Smad3) DA AW ET 5 Z & TTGE-BY 7 FNVEHIT 5 Z L 25N L TR b . TMEPAI
DTGF-BL T T NDRTT 4 77 41— Ry ZHEIZ G L TN Z e 2 OMNI L TE T, —
J7. TMEPAI L AH[FEIMEDEV Y CISORF1 1, TMEPAI & [ TGF-BY 7V a4 25 = L v
M0, Zib 2 DD4rf% TMEPAL 7 7 X U —& KA T %, CI80RFI |E, TMEPAI & #7201
THEPNFBL L TR, EFAREET TGF-B 7 Ut d 57— h——L LTERT 223,
CI180RF1 DA THNZ 5 Z L N TE 72V BED TGF-B 7 V&N 32 T ELD & TMEPAT D%
BAHE S, CISORFI &1l LC TGF-B 7 VA5 & &2 HiTnd,

FLEEX, Folf TMEPAL 7 7 X U —3 TGF-BOA/2 53 YAP v 7NV EHETH 2 LT, A
WP 5 2 & 2O Uiz, ASEIETIL, TMEPAL 7 7 X U —|Z X 223 AEREHIfEN B
L, {HEEBDBARBLOFEIECER L, BEORHT — 4 2 &0 TR T 5.
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IRBIT, a sensor of intracellular milieu, functions thorough its multisite phosphorylation
CODE.

B B
WRHERERY: S

IRBIT (&, IP;R Binding protein released with Inositol 1,4,5-Trisphosphate
DLFIOHEY | PR (P ZRA) ITHEAT HEAE E LT 7 A Mh
DIFM SN Chb, TOREETE. 1) IRBIT OV BRI T
b L. i) IP; EHAMINS IPR O IBFESHNASRERT 22 &, A
B Cdh D, FEBE. IRBIT 1%, IPR EHEGT 5 2 & TIPR O IPs G
(X DA AR L. HIEN Ca™ s VORI A TS QD T EDVRENTND, A
25, IRBIT 25563 553 F1E, IR OA72 53 HiluNS O pH FREIIZEI40 % NBCel (electrogenic
Na'/HCOs cotransporter 1), NHE3 (Na'/H'" exchanger 3). mRNA @ poly (A) fIIMZESH5 55+~
phosphatidylinositol ™V I (V%35 CdH 5 PIPKI aand 1o, HXODFCIEICEIH S 2 LR 0B Y iR
{Ui#5E CaMKII 72 EHiedD TG 20725, BHFE O DIE, CaMKI DA 2B T, IRBIT & 2
AL - & OFEAIZIE, IRBIT OV Uk, 2 bZEY VbW A TH DL Z & Th D,

IRBIT DZE Y EEALIE, FRITR L7= L H1Z, Serine/Threonine rich region (STR) (Z4EH
LTW5, ZDH 5, Ser68, 71,74,77 DV LRI, VT HUVORE Yy 1- & OFERIT S A7 “quartet”
ThD, ZO quartet 257 STR O Ser, Thr I TE AN LAFSNTND Z 20D, STR
DEHEY ARIEDFINCOERD D O LHEISND, AT, TOEREHEL T L L
TSTR DL E Y UAICEEE- L 9 25 2 "7 ABUEERDIRIEZI TV, ZHHZE Y VRl
D35 — DN IRBIT OEE3 FERINZ &9 BRI 2 DNV TG LTz, ZOfER, NBCel (Z#
95 IRBIT DZHE Y U/ 2 — AL PR IS AT DO L 13572 > TE Y | IRBIT I3,
HIEND ()N BRfE% STR OZE Y LRl Y — AT S5 2 & C, HEP Ca> Bhie L
e pH Bt & 2 SBhr L ZET L Q2 TREMED S RIS ST,

i 530
AHCY homologous domain

62 68 82
TKTGRRS--LSRSISQSSTDSYSSAASYTDSSD-DEVEPREKQOTN
VAN 7 -
AGC kinase family CK2 ERK or

CaMK grc_bl_up kinase
CK1

22
221/228



2018 4:2 1 15 H~ 16 H  WIRIZERIR S

O15

BN MEBRD /N MERRSEM L FDERE

WBH
WARSERIAY: ey

HIEANTE S RA B Py —THDE N T IA A (CaT) 1FH
FRN B AR 2 2 & CIIZE 7ol RE SR B> T, Al
W Ca® DI NS T DFEGH I L > T &G, 72T /
b, ANVET 2V (CaM) [IZHERER 1L D MMEHIREZH D 75 F 1’
T%D\&ﬁm&a@é@m&@%ﬁk%%%&/ﬂﬁg)/MM%%
® CaM FF—E (CaMK) FHE, FUlE - FHEICBIT L2EEMEDMON TN D, — T, ZoIE
DV Y - B AT, X X EORT X IBROFFED Y AT A T A —/V 5k
(Cys-SH) MMEZHERG (S== hrai b, SSTNEFA AL SIVT, TDHX L7307 EGRERERIH
2B > TS Z EDBN TN D, ITH, VAT A L OF A—/VHAABHICA A DR D383 -
TR ZNT 4 MBS AT A 72 EOIEMA A 053705, SN 148 T 5 A F/LKERD
R (i) CNIRIMESE B CTH D 8-= F E-cGMP OGO X 9 724 iao L K v 7 285
DHEFF R/ BB EME Th D Z EWVRSI, Boll, X har RUTTL, 87 2 /R
KRR THDH L AZ T A=y -V T —F (CSENZ L o> THEASNIZ VAT A V& HE &LT\
2 R ERRRFRZ S AT A =)L RNA AR IERINENEA 40 0 FaEE L, ZOREWIC

B REREN L TR — I G L QWD T EVRENTZZ &80, /%fi/(ﬁ'?/\%
ITRABALE « BRICRELL T LTS Z EAVNBIN TN D, HEHSNDHDIL, FitdARY A
T 4 RE AT A ALT R I BEDOIIR LRI T RROX X EOMERRT 2 ROV AT A
VHRFHZ OO B, E D OAEFFRIRERE A FIICHE L WD 2D ZETH D, OF D,
RY 2T 4 M AT A A%, FHOa L MERiE L TAERNTHREL TWAH EEZ B
2o

ZDEH RO, Ra vy hray s MIRIZEOTHEA X, CaMK FEORFED T A
TA L DOF A —NEO WM EHER (S-= hr iUk, SO TF A AL, SRY AVT ¢
b)) M. FOX X7 EOSRERRINC BT D Z E S L CE T, RV VAP T AT, Zh
SDOBINT T N TFASF-D L Ry 7 ZHRENZOUNTFOAR] « JREEFAIEFRIC OV \“Cfu)l L
720y, 61, 2 hay RU THHEICEE /20 Cdh D CSE OFERIEMHIEN DU T EFED b
INERRIZE B LIRS DWW THER L, X2 ™7 ED U Ul - LY IR L&
R BEORERRT 2 ) BROFFED Y AT A T A= ID N L MERIDAFEZAAIEFR IOV
TEZTZN,
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Plenary Lecture 2
A NVRYTFADRA T =R LR HRIFE

—fEFE
FOURT: « REFBERTROTFER: - e

A N VA EE TR SO b A AEMBIROOE SOTH Y, =
DFE, 23A, FREZEMRE, SR, EMRER E 21T LD
T DEETIRABOIIEEN £ 720 97, - HORES V—T714,
AR FEEHERA RS B D8k x 72 A L RIRE (BB A R LA
HEA R LA NBEA RLA S hary RUT A RLRRE) & -
R HOMFUZIETUT T LN L CE LD A N LV ADSE « §akD [§EE 72540
PRy TREN WA Y TR G, B 20 FERICED, B L TA ML AZED LTSS
BLH—HDA N AT T F NN FHEOI & EAUES AR O Z BfRL TE £ L
77

ZDO—fFlE LT, frZEiEsEei{iE  (Amyotrophic lateral sclerosis : ALS) ODIRH#ERAIAIZ HHL
DHHATEE Lie, ALS I, B SEIRAN IS S D BRsH: « EE TR ORI R,
THY., TOM1EZ 5D DFHENE ALS IZB W CEMEE T LN FRREE 2% Cu, Zn
Superoxide dismutase (SOD1) T3, FA7-HIX, FEEM: ALS (2R L7z 100 fiREHA 2 2255
SOD1 73, /MafiRdEs5# (ER-associated degradation : ERAD) A {ADEELLAEREER TH 5/
A A o737 8 Derlin-1 (ZHFRANTHEA L C. ERAD OFSREAFHET 5 Z & TR A R LA
It LT E B st 255845 2 L 2 5232 L, SODI-Derlin-1 #5 A DBHEDS ALS J5/EEK
DI TR TR CH D Z L AR L TEE L, I5IThE, A8 SOD1 &
Derlin-1 DfES %53 FAEI & LTz A AN—T "y AT J—= 7 R %A%55 L C SODI1-Derlin-1 /%
B EPAET HIRS FALEMOREZATV, ALS IREEE L L COEMib e ars o250 £7,

AGHETCIL, ZDX 57 (4 DTN BRI S < T T I TRBE~DHH ] 22— &
LT, ARNVAVTIIUREORIA S & TR cEiut & BnET,
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@R =\ MERRO A S ORI R RO

/MR B
THRFR I THACHIEE

7 FMEFRIR ED 1T ROTTHEN N7 (halogen) EFFASND X9
12, 16 ETEOESE, Witk Q). Ly Se) 07 /WL (Te) 72813
217 (chalcogen) EMEFRSIVD, FLVa AL, MOIERICITHE ==
— 7 I IR AT 572, FEEICE Rtz ThbH D, FRT
Se X° Te IJMAL R L L COWE L GBIREOMELIAT S, WO SR B & LTAL
PEEFIH S TS, AIZRWTY, =—7 BRI A1 D O LHESIL NS, S 138k
ONEINC & > TVETTETH DI, Se lTBWIDIHNWVETHY . L >TUIAHTHLH L EZ BN
TS HODOMZEMHIFRD HIVTU VR, £z Te [FTEINZ & > THRIZ & > THMZEMHIFRD BT
VRV, Fox DRIFFEZ L—T T, Se R0 Te DA Z AR —LEHTE, Se <2 Te DRGHIPIZ DR EIH S
T L, O TN INTEITHR 2 BRI 5 D7) B2 b WZE TR O bl ZH2EE
EHZIGD00, LWV ST RRNE 255 Z LR BIEL QWD RS ClE, ARG L ME
OO IFEHTILEIERY OMFEEREIFRNICAS DI LU F ORFI AW THlE T4,

1) Se I[FEWZ L > THETH DL HDOD, FEOEV LR E LTHLI TN D, HFfEianicis 5
Se DFHUEHIZFIE L, 7 OLERdsE & A R OB R e D R 2157,

2) Te 1A T 7ML LTEA DEDEVIAHET H LT AZNVO—FETHD, FIFEORAAK
BRI BES - RBINCRBO T, KEDBEHEE S S5 & ) S Lz,
W STFEO NI Te W& EITEY . BLZ 100 17 Wbz S S e & BFES HivTn
%o TAUDSHERE Te 13RI LRI N S 1302, BB %< BREEh Tt s A RERIC T

WEDNES SN, BERNLO Te O U A7 GBI, EEAMETRIIINZ T, BWEI LT
TEELEZ DILD T b, HNZIIT D Te AT LIZE 2 A, mEEYH TR Te G
W R LT,

ABFFENE, RS TR S S 3 TRy - S L o MEEROD S LSRR
DIARHZIT T, RAORPFEER AP R ra RS e O < A S A & OFEEIFSEIZ L 0
I L7=H DT,

(B RamC]

* Y. Anan, M. Kimura, M. Hayashi, R. Koike and Y. Ogra*: Detoxification of selenite to form selenocyanate in
mammalian cells. Chem. Res. Toxicol. (2015) 28, 18031814 10.1021/acs.chemrestox.5b00254

* Y. Anan, M. Yoshida, S. Hasegawa, R. Katai, M. Tokumoto, L. Ouerdane, R. Lobinski and Y. Ogra*: Speciation
and identification of tellurium-containing metabolites in garlic, Allium sativum. Metallomics (2013) 5, 1215-1224

10.1039/C3MT00108C
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017
JRGIE DRSBTS & SR DI

fAFHEF
WK RS ) « RYE et JEuhfEF oy B

A AT LUNIHPHERF- O B & SHE) SRR & 72> T D,
TN SAR ISR e PEAET D KIGEESOMARE ., FRIRE, 77 2
KT B —JgF7e E ORRHDRD HIVTN D2, EORMHIIAR S Tl
220N, FOFHE LT, HASSRDGIEESREEAE O - T 17 S0 ISR D A7 3 R
IWPIR TN ENRET BID, Lo T ISR BRIRUSNOFTEIE T LR DSy
FRRERPEAR AR T2 Z L vkd b s,

BAEOBWHEANOMEANZ L 0 | BIZEERL T 30 LN CHIRS A U5 D RSN
X5 X OB LT E T, RO L A% T ORFHUFREIINZ Ty A 7 75 X~
ERRE LA b 7a~ 87T 7 4 —IERBERIGH SIS, RO S LT, %
FRHIEEL T2 VT 30 e APIZARFE AR & TPEE S -2 T 2 HE BB ST D, 2L
F CORBYSEOMATEL, MR DLW E T 1 ERBREE L Qs BRI
B3R SIvCe, 55T, FIgkinb, KU Specific H-2 Definitive 72173 % FIREIZ T 5
RARANABHFE S 4L, BRISH SIS 2 Ensiiresnsd,

AFEFTIL, TSR DGR & R R BRI B 7 7 & ~— BT
YT, ZOEFIERAIET 2 & & bi, BUERIMCT& 2MERITZ T 5 & & bIZAHD
FEWEIZ DN TELET 5,
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JRYYEDIFRIREDEIE &R T AR T2 d0ER I 22 5 726 ™ PCR & ESIMS Z#H
D BTN an o NS AV I

A
ERER A
B SR — S

RGSEITe U GREEZHTESEE 21T 9 720123, JRIREORIE &
HANZ RN EE L 70D, Lol BRHS Tl b ofEENS
HIIT 2 DITHA BT D7, ARG I3 2 Bl SRRATHR

(Empiric therapy) AMT4L T\, ZOIEEORIZIE, FE SNAHRKFEEZMRALS 3—F 57
DITIRIRAARY S NVOFTREESCIFAREEIMTONDEE 1 E L | il 2 OGUEI Y72 pde A~
7 MVOHTESEDNEIR S D Z Epvb7euy, 2070, MEEOEAR, MH(bOFE, BIFEH
FAEDV AT REFBEORE W) SESERT AV v baAELD, Lo T, BHYEDFIA
G C[AE L, RN SEERaR A BT 5 2 E R EN TN D,

ZIT, HEDIIAT OV 27 NTHIIA LT L7 ha A7 L—A F AV &R

(ESI-MS) T2 WA TR~ 7 o FEEPEE (Agilent G6550A Q-TOF LC/MS)
RN REERETT 5 L & Lis, 7abbh, HD 16SIRNA Gz 100 RSB A e o RAraeiskl 2t
T57T7A~—%HT PCR THIESH, 351172 PCR pE¥% ESIMS (2L - T &4 HIE

(PCR/ESI-MS) 352 & C, WERIET D HEEMIT 52 L 2B L Tt E T TE T,

W, HEREKD DNA 24 L7 7 A4 ~— (Fw. GGATTAGAGACCCTGGTAGTCC. Rw.
GGCCGTACTCCCCAGGCG) % VT Hi7- PCR EMIDIIEE T -T- & Z A, Sllif 473
RSN eoTe, E2C Sl A2 D STV B8R S A RIESRIF AT T 57280
(2. 1 A DNA 60 mer <, COFMIHE DIRAH) (60 mer mix) | 2 AH DNA 60 bp 2 VTl
A roi- b 2 A, BEH%Z 1 MNHOH:50%MeOH (50 mM B it d I 2 —1) (1:1) &
LTe5ra, HEEERD PCR FEEM)ORBE S A IREFHE T 60 mer mix, 60 bp HZ gty RATF72
DFEE—IPMELNTZ, L, O FEE—7 b2 b, BEHEZ S 6ICT7 ¢

F=hKU:20mM RUZFLT IV (1:1) ELIEEZA L0y —Tp & —7 s
B,

AFEETIIENOLORER L MO TEDOE—7 2 I BIET D7D iE— ) v %
FH = 5 SR PCR ZEMIIZUTY Y 113 mer <2 113 bp ZHIE L7 RIS OW T H 45,
A% FEBEOMRAT PCR FEMID /3 T-BNDEORIEEAT O 120120E, T—F _R—APNETH
DI=DEST HTETH D,
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019

FHEEFHE. BRON ABRSAMZ e M~ v ADBI%E

AK FES
INRMTIRE NSRRI FEAT

FREWITE b AR D = L A REE R in vivo FFZEICR
AR CTiD, BUECILEIS FUSEATAER L, Bex peibinils |
FEKHE, DHOVIERSE~ T ADENTHETSHS, Linl, gl 4
t bt NAORIZIZUIRUIEKRE R0 2350 | [[l—EE51 ' : ﬁ }
Th-oTHEM - EWEFITERNT 2 b MEE - JFEA T FET <l
TN EBE, Fixld, ZOX D7 T OFEE Ry NRICIIZ 728 3de T L &
LC, FEHINE « RAkA A CE AW R~ 7 ADARNIZRFED & M IH - Rfk2 SR
L7z “BE ME~TR” ZBIFE L T\ 5, AGHETHE CIEEmAEo T8 s Ch A HsA e MeL7-
“b MUt~ 7 2" 5T 5, 1 BRI~ LSRR T A VAT I D —8 (HSVK) s T
Z g 3BT 5 Alb-HSVk-NOG (TK-NOG) ~ 7 AL, Ho o7 m e/l (GCV) #5412 X AT
[ ARIET D, Z OIS~ T ACHIROBEEE e MR B2 & BB - TR L
JERIOTHGET 5, B L7- MFilaOAE T R L7 oo ) VAT 7 —8R
PED BR-E U THER T A Z &N TE S, ZILHOEEIIASE L-t Ml E S FHREd 5 2 &
5, BIFETIEE MTHIRIZ L5EEEE (X 75F) OHEENRFREE 2o TV D, Fxld~ T A K
PICFREEE L7 b MU 2 2B L00, 0 TAEWrnt, FReA i U< T L. S aiis
SEOR NEN AT S T RBDSE Lot MBS DI LS ITWD Z & 2l Lz, 7.
HET 1 7 ¢ — e MOERT 5 2 & bl fER LD, “t MU 1% “b hogi
B iR s L CORMR & FREORERER AT Z LD, FRIEIIZEIZ T Ce | BYLEAT
AR, EFT R ERk A 2B S\ TR 7R invive WFFEY—UZ7e D & b,
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EIES - —RAEE RO v NMUFUSHEAG ORI

W e % 5
HEAIE SR VN Sl L1 e

PR - —fRAEFE D e MR TR AT, RUSIET S
L@ L7020 | FEZ D RSB 0103 2% <HES TV,
b kOB IL 2 T T EOT S, X RITHERET D 2 &

ZXY | EESEA LA DFWENRE 2 SRR AT REZ 8T
f_fot%ﬁ%&ﬁT%ﬁﬁiﬁ“é Z & & AR LT E s EPS TR E S L
TW5, b MBS o~ U AL, SRR AU L > R S~ e~ v
A& B FUERICHE D fifRE~ U A2 TG0, T BT OFHEZ b oA iGN
FEYUADLRESND, & MBI DR A EORNEIREZ B L 9 % gz
EJ? Lizk MigE~ U AZIEA L, & MEFOREIORMUEN 2 SN TE 7o, AFEERTIE, =K

A R OB N E R Lo b NMSRYEREOIIFE 5% FIZHY BT,

BRI 7eF N 7 1 I PAS0 BYETA [RIFREEEHRR O L7- b BT~ ™7 2 D st
BOFHANEZ L, AFAASRYEIRET T LA LT- & 24, b MFiliaghi~ 7 2-& MEiC
BT, F'Eﬁ%z)@**f“ D NEYBEIREOHEE N FTRETH D ENB Sz, U R~A ROBE
BRI S EE & N CREEERBAI I e DfiE gt Sz, 7 U <GS ©
HHTY l\“\?/r NIZ7 2 7 BN LR RESS R~ U R~A Rid FolgaE b R D3k
Wy FEhREO TRk N s < | %%@%mWﬁW%@T~&ﬁ%tb«@%ﬁ@%@%&%(&é
CHEER SN, B M P450 2illEd 50U R~A Rp Lo MBSOz, *C
s ADy R 2&m%%m@kmﬁﬁéiﬂﬁﬁ%ﬁwémWVMﬁiﬁkm&Abﬁé_
LT, b M~ ATF A e M7 Vi) Th 5 L& 2 ik,

7 H WY T AT )V b MR~ O AR O R G35 & v MUREONE/ R
PEtO v MUOPEIHRIEOIR Y 2 PHER ST, 7 X IUBT= AT IV HHWNNIE AT = /) —/L A
I, B MRS FET=L Y U TFERNG . AR EIRETE T L % O C IR A WA
LicE Z A, 1 B EL Talo7-, 2oL 51T, b MFlagEx A 7~ A%, b MIEE
G U Mg o e MR & RNEIREZ IR L72 U A7 3Hliic HIEH & 5 2 kﬂ%ﬂ
MLoﬁrT ~ T ADAEREFH L CHTES S5 & MTlao v MRS - Biekhe
D3, EEEE - A TFE ORISR C R — v L 7R 0 | FEAEAE O S G, B
HE 4 HLEBNT S b0 L BTSN D,

ZE TR 1. Yamazaki, H.; Suemizu, H.; Mitsui, M.; Shimizu, M.; Guengerich, F. P. Combining chimeric
mice with humanized liver, mass spectrometry, and physiologically-based pharmacokinetic modeling in

toxicology. Chem. Res. Toxicol. 2016, 29, 1903-1911.
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