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L LMD, REOHREICEY. ZLDELEMINEBINTE-RIEL LT, FRILEDOWMSBE
NEREICHE - TETWD, Fl=. EL D/ INIDEEDHIBBETH->TH. EXERRRICHL
BLHBDILEMELZREMICEET H=OICF. REICZLDEENE- TS,

— AT, REDT / LBFOHERN S, BEERICIEAEN AT THRAERGE,A 222 LDX
ﬂﬁiAmEE%#ﬁETé ENBALMCHEH>TE, £EMERFERAV-EERREERM

E%mA%%iiliﬁéﬁé L. BELURNAEERETFERVWEFHRILEHMOMEE
T%l?éﬁﬁmﬁm Y—IIZH YRR EEZAOND, EEREGRFEAV-EBRRLEENR
E. CD20 EMICHRPTHEANIZITONTERLN, INESBEEREGEFH A XATEEIND &S
ﬁﬁ%iwméEm@%%ﬁﬁtﬁbhf%ttﬁfﬁu(mwSiemﬁ%fieméné&ﬁ
F FRIEEDIEIRRL), FRIZHL, EERELEH>TVEELLDRALEDIET. DPFEOKEHIES
MTHY., ChETOEMTIIEARECFERAVWV-EERETIIEET S LN/HEREM 0T,
COERE., ChoDIEEYDESHEEFH 100 kb, BFIZIE 200kb [ZH B L SEXLGEEFY S
RE—THA 0. £EERERFISREI—2RKDI O—Z2 T BEFURR MEEY~DEETFE
AL, BEOHMULRILTIIER#ETHEI-DTHD, BRATIE., SEFEINIZENIDOKRES /
L= T ORITHIE LTIz, EMERRECEVMEELATLORELSED SN TSN, HlZE
EFOEIHAHBALTE, COEKEGEFI TR —2H/IBWMNETLIE., ChoDEEFES
ALLEMEETHELZL, 22T, EERBARZEIEMNE LEXALEMOEBRTE MO
(T, REMD DMERMLEEZAREICT S LIS, FHRIEESDORIENLFFEINILE, SHD
KAEEMOEESRE LTIGHALTWWIZIEIRETH S,

AMEFAFETIE, BHAENRALETEIMENS A TS ) —OXAWLZICHT D - / D/
ZFRARICSEAL. BRE-EEREHELY S35 XRALEVERENN DODENICEET 5128
DEMBEARERZET o1z, EFRMIZIE. BERZHFLE LEEELEERBRELELYEBEIRALEDD
AEREERFITAI—DHTEH, 120kb 2B Z5ERBEEREETFY 5 R 2 —DIWEHEIT & E
AT, £ECELZRR FEKROBEEZT oz, -, REERKRZ DESRETFERET
% Pseudomonas BHEENDEEME. S oICIXEBFEYICHAT IHIEBMEYEDOZRRBEEY
EEALBERTRELZEMTOZHFIEER o 1=,

OFRAXALEYMEEDEEIL - BEREL

- INFETESTELERLGS— VI VRBERBEMZSILICEELEL, BEEDLSIZ GC 2N
2. BYBRLDZWYS/ LEFIZOVWTHKYVIEREICO—YV I VRTED&SIZHE 2z, D
EMfIOE S ISELEINSIREIATEY. BHILEYVOERBEBRBAEICRIT-EEERTF
J SR —ERONE. BEEFEREZAV-EEERLH I VIEEEM LORFHEBA L V-1
BRIDY /) LBHTIKEIIEET 83 b o1=,

- EAXRILEMELEET DIEE 67 ¥RIZCDUVT, 150kb UL EDOKIBE AL EE{K (Bacterial
Artificial Chromosome : BAC) 54 75 ) —%HEL. D55 27 BHOBERE IZx L TIE 200
kb #4914 XD BAC 54 75 1) —DRAEEFTLN, £ETHM LIz, RKBAC 2 B—2I(% 266 kb T
»Hot=,

- SAPEE VWS HREBARZAVSZCNETIZEVERNGHEM 2R TSI EICEY.,. £ENE
NEVWLDOD INFETEGFEANRETH o1= S. avermitilis HFED SUKA #IZxt L T, 200kb
ULDERDEERELRFI TRI—%BEATHIENTELILEHRLT

- HIHEFEAICK ZEEWEEERICONTIE, BRAOBKIGBINEMEL EHBEDEEMIZD
WCTIXZ DRI HERTEHN, XAREERECFEZEHZL DEEHERFREFTEH DL
FEEEME~OABREE LGNz, TAE—2—ICEL T, BEBRHKENIOE—42—%
R -FHEL. HRBEICEB T2 RRBEEICB T 5ECFREZFEICHEITSH. ChFETIZEN
BLRARY—ILIZHDBIEEFBALMIZLEE, ChIZEY., BEOEBRBCEIE<EELLEL
DL EYMNEETE ST EMHIBEL T,

QERXALEMEED LKL
- Pseudomonas B & & N F MiE#iE & | Paenibacillus B (75 L) . Bacillus B (¥'5 L) .
Mycobacterium B (U5 L) . Lysobacter B (¥ 5 L&), Sorangium B (¥ 5 LEMH) »
L . EEBHERFI I RI—DEBET - (BMILEMEERERT 10E. RKIAEEFSE),
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- HIEREEMAEYR VT EMEMIZONT, ¥/ LEREEIETITBAC 54 T35 ) —bT HE1
ZRAK Lz, TEY TN SIE 120 kb X5 BAC 7 A— U DRAFKEMNAIEE o=, ZOF
N 7TEAULEDEESBERTFI F R —FWF LT,

- Pseudomonas J&(ZFH LV TIE. Pseudomonas putida KT2440 % E KU BAC R 4 —DHRE F#1T5
FITKY., EEXBERLGHRR FORAEEITIENTET

O EORFIREERERF I TRAFI—ITOVWTEBRERBRAEDRIIZITL. 1L EDILEY (FE
ARERL<) OEBRBICHILIz, £, ShEFRIZRKRABTILROARHEER 7 FEEEIRL.
BERRTIOBRHZT R, LI3EOHRILEMDORIRIZHKIIL =,

BE2 IT#EFAL-ESFNEERAIHERSHER

BIEZM LB DB HIERE DNV ERUZEERIZOVT, X BRERUEBFREAWVNZZ2 /Y
BREHCIAEEERICMNE T, BRESEEZXZ (NMR) 2BV -4£EBHEETIZE T 52BMLAIEE
&R, WNITHAFULEDFERRILEME I VNI BLEDEARIFEERTICEICI=—2
BAVUNIBE/LEYHEEERBREREBL. ChAODEBREAFE/NTA—2—L LTRYRADL T
LT, EDEIFILEMRI ) —Z 2T DHMILIFEONLGVEENESHMLZAT IEERIZE
It EWERETZAIREIZT D TEHM in silico I aL—>av/ RH9Y—=V5Y DT +H17)] &H
I 5D, SoIT, ARELEZVIEIITE, BRMEA SFIRLBTEDORIFEIZMZ /XY EIC
BALTEEREHLELAYMEREL., FEETTILHE HFEETILSEMERVTEOMREZRIIT
52 EI2&Y, HEDEIETOEREDLERIZEWNWT., REIEEBY—)ILOEAMEERIIL., EE
REEXTOERZRT . EEMIZIE, UTOWERAREZEELTITS.

DFEHFM insilico T aL—La VR Y—=2UFY T YT 7OREH

QS HEEE (NMR) [2&22 UV BEOEBMEHTICE T 2B IAEERESEMOMR
OXBRUVEBFRICE D2 VI BRUVZFDILEMERROBEBLIAEEME MO

DFEHMinsilico T al—YavIRYYY—=VF YT bz 7O

i) EEWMIAY R - T—ER—XDEAH

RO Y—=V G RBIZAFAReGLEYM T —2 RX—X (DB) OFBEBELBEMEL T, TRILEY
494200 FHEDIEAYIEHRZINE L. LigandBOX-DB & L T 720 F#4% A L 1= (Kawabata et al.,
Biophysics, 2013) , Bx EBI D% /N BE—LEMHEEERAT -2 N—KX THS ChEMBL D T—%4
ZEICLT, FyFoJRa7ziEdFE& L. BEMIZ QSAR ETILEERT % docking-score
QSAREZFMFE LT-. AFETDBREIL, Lkcal/mol &, BEDKFYFX245Y T +D 10-100 ED 5
FEEEZZEIH LT (Fukunishi et al., Mol. Informatics, 2017; Ibid. 2018) ,

i) LB - EREHERY 7 b = 7 OFREAR

ERBESHEFRTIE. BFEOEERLE 250 FBHEULIZDOWNT, ERHZEOARES ETM%E
BRI 2HEHEEY 7 FEBEFE L (Fukunishi et al., J. Chem. Inf. Model., 2014; Fukunishi et al.,
Curr. Pharm. Des. 2016), B FDEREHRDIEHZRT VI b0z 7T, BBFEOILEYMEZEEN
[CTSTAVRIREL, ShbDISTAV M EEZ-BRZICELZ LT, AREROTREEZIR
T AHYI O TERHE - AFL.

i) NV BOBHMBELILEZERE L. 5E - BREDOIVNIVE/JAY FEER. B&U
BRUNYBE/ RN BEERET) VT FEOFRAR

BEODFEHNE (MD) SHELYLIEEINEVHIETHEERERZITL., SYEHELSHESEY VY
VIIWEHBETES V-AUS & (Higo etal., J. Comput. Chem., 2015) & & U VeMD i% (Higo et al.,
J. Phys. Chem., 2017; Hayami et al., J. Comput. Chem., 2018) #R% L. #%EHEERAZ5REIZIT
5 ZMM % & R M BIME F 3% Z A4 A 1= myPresto/psygene, omegagene [ZHEH L1=, D%
RICEYBRUNRNOE VAR, BEUERUNIE A 2NV BEEHROET ) VI ZEHIRIL
F—HBIZEDEITS5—AH. NMR, X RERBN I IL—TELVERLELOHBAICKY. BHE
DEWI VN BEERIZNT HBAOETIVEEKR LTz (lida et al., J. Comput. Chem., 2016;
Kasahara et al., Nucl. Acids Res., 2018),

V) XFTD GPU RUAZ—aFPCUTREZAVRY)—=2TY 7 FOBELE - 8EEL
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MD Et&E 71045 5 L myPresto/psygene % GPU EFY 7 + (myPresto/psygene-G) [ZH1X T.
EEBBI/N SR RICTK L TE—D GPU 27 TERICEHE ZEEJ % myPresto/omegagene Z ¥ -
AR L7z (Kasahara et al., Biophys. Physicobiol., 2016), —A. 2 VNNV BE—-FEY Ry X259
b myPresto/sievgene DiliF|{kZ1TLN, A4 1) O FIL7E myPresto/sievgene DFEEFHR > f-FFE. A
=——27 PC LT 20-70 A0 ERILZ=ERL L 1=,

V) BOTEWMEEDRENEHETEDINBNSIA— 4 —FHEESFIIalL—2 a3 VEITORA
*
FyFX v JHETORYY—ZVJICLDBENKEEDT-OH. FBRHEFLEHEY O b
MOPAC] ZH R L THILEREDEEICE L TRFHNEBEREZHEL. BREORFERMESZ
% MOPAC AM1BCC B Z&tETZE 5 & SIC Lz, COFEIL, BB i) 128115 LigandBOX-DB
TOT—2BEICAVLh, —RICBZAFLE, —A. JILFH/ ZH)L MD FHEIZK HHEERR
& SRPG %k Z#AEHE T, ) HY KD binding/unbinding D/AR (TR - =BAZELZITL. UH
VFOH#HEBHRIRILF—ESREICTRT 5 — MG FEZRMHAE L= (Nguyenetal., J. Chem. Inf.
Model., 2015; Bekker et al., J. Chem. Theory Comput., 2017),

Vi) I —H— - A BT T — RO

Windows. Mac, Linux 7 &RFRM%G OS TEMERIBER Y S5 74 vV 43 —T 24X (GUI) T
% % “myPresto portal’ = B F L . # myPresto (myPresto version 5) & L TR L 7=
(https://www.mypresto5.jp/) . myPresto DFERX DYV 7 bz 7HEODAHENEZEBELTGUINLES
[CETTEDLSICL. LEVMDLFRE. FoNVBROER. pFIal—ar, kéEY
FyF o JaENTIOREETITAS, £, BRID PC VSR FEDN—FERELET. 73
DREDPCYUSRAFFATHEMERLITo.GUIEGROTIRIENHEEDE 2HMSIRFE Y.
BEY 7 MR —EXLBHOLETRIESI N,

vii) #r myPresto 2 &k 2RISR

KB PISPAK ¥+ —HDEELEMZE. 200 HILEWH 5 myPresto 2k UE R L 1= 1,167 F85E
% 200 FEIZHR Y AAA NMREIZ & B /EMIREI Z 5 L T IC50 A 10uM LITOEELEME 12 {E.
WM UTOLDZ2BRET EELIC. TOEERD X RIERBEEETLERE LIz, BEHERF
mSin3 N#E&EH 5 myPresto DIEADY 7 bz 7EDBICKYBEELEWEERL. NMREICEK
YS0fELULEDFEHEEMERE LIz, DELOHEARMEICLY BERREZED. TI-X FENZE
BObDERE LT,

QRS £EZE (NMR) I2&£5% U/ BOABEMEHTIZE T2 BMIAEERESHRTORR
i) BIEEZMNAZ VANV BEOERE NMR 2088 & 3 2 HARLEA R WAIEEDRF
Q) ERMBEBRZAV-EKFILZ NV EREEZORRES & UEILHAE

ZLDRIFEZMEI N VBEOREBRICE VTR EALGERMERKRRICENT, EKRERHIZLD
NMR ST FILOEREL (5 FLlt) ZHATHOTER LIz, AR L-FEIERBRIICEE

(Kofuku et al., Angew. Chem. Int. Ed., 2014) LT, A btajibLt=, S5IZ, HEEAWNTULV:
AFFAZUICMATT =0, AVAADY, A4, RAbA =y, NYoETO—T L3 51=
ODEHEDRRICHLR LIz, LT 6 BED7 I /B, BIEENF VRV BELTEELEAS
VINVEDEEREEICZKHFETSII LML, BE VANV EOERE NMR #FTIZEICERTH
YU, BRAUNRVBEHENE LIZRIERARICFEETE S, ERICRIFEEZENZI RVETHD BAR B
LU P2X 24K (Minato et al., Proc. Natl. Acad. Sci., 2016) [ZDWT. lEE_EEHh TOERIEIE
EOTHEFTTAZIEICHRYILEE, LN -T, £SEMNRETHAIIBEZEES TOHMEERENT
MNEREE T Y | EYEHIE SN EAE LERETOEDRRZLYERICTATEDLS12H 1=,
b) BRFEZ VNV BEOHFEEEREITEDRAR

BIEEZNE VRV EDHMBEREREMET S5 ATRBEL > TV FERRZRMKRL. 1
Ay RO EHEBCBREIEICEELGI/ /OIS I UNOBEHRTE L I2BMBEEFEREHE
TEHEEODEEFEMBIEERHE L, AR LEFERETO FaLEdfThh, 22 rA—ILE
DN BERWN-—EDORIEANSCEMMEERIEL-S5ZTHRBHRXE LTRRL, MilBRS I FIL
EEZEES Gai3 FUNVEBELEZTOENAMEERDOHIALLEEDAER (Toyama et al., Nat.
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Commun., 2017) . BLURFE 20 HZBADER /U E KirBac F v R ILDREEERRBAICHKTI L =
(Toyama et al., J. Am. Chem. Soc., 2016) ,

i) BIEEMA VNV EICxHT DAY FEEEMLOREREEDRAS

RNV BLEERERBL-BOROES N & ZREMHMEZIEEZEIC. #HEeKETESELE
<. ZHEBHEMEMEREHET S LT, JYBRMELIRS, BEENINALELEZYAVFES
5HiE%HEL LT= (Mizukoshi et al., Angew. Chem. Int. Ed., 2016), X T, AFEZEZHESHE. 5
A1T5)—ILEMZLEENDI T VERADEAZAEEIZ LTz (Tokunaga et al., Molecules,
2017),

i) BIZEENE2 NV BEOBMBERBRBEEZOBARERRUVFOoON-EROHERENFE~DEA
a) GPCR D7 FIL:ERM #HIHT 2B EDHERZHME T 5HEORE - IGHA

MAEZAA RZRIE, P2X BIEEZEMIRZ VNV BIZHE T4, EHERET SBMNEE T % % #ZH
9% Z &EIZRII L F= (Okude et al., Angew. Chem. Int. Ed., 2015; Minato et al., Proc. Natl. Acad. Sci.,
2016), SBHIZ, BT RLFTUURBER, 7T/ 20 AaZBIK, CXCR4, p FEF A F2HIKIC
MAT. d TEF A FZERKRIZEVWTLRBETFENENES LUV T FIILERKEICEE LTSS
ENBALMMETE ST,

Fle. PLRAFULTFIILEEHIET 2IKETH S, C RigfEigs ) VEIE Stz BAR [THLY
T, UUBIESN-BE L EEBREIAHEERT A LICKY. BARN T LRAFUITFILDE
MAEICE L& LD ERBALMNIHE Tz, TDKSIZ, UTFILEREZFHIET 2 EMEE
DIEHREMHE I DA 5% ML L1- (Shiraishi et al., Nat. Commun., 2017) ,

b) # myPresto |2 & 21K MEIIHAE

# myPresto [Tk Y., BHD GPCRD ) A2 FMRELEMZERIT L T, ERICAER LTz, EFH4%E
FHMELf-EC A, BEHIEEYDO— DI T7IRAMELTHEETSIZEABHLMNELE Sz, 5
[Z.NMRIZCKUBHT L& Z A, KEHILEMHFAETICHE LT, GPCR AVEMR & REHEMNRE
EHFEET HEEFERECHSIEETR LIz, LA > T, —EDH myPresto DFEM, EEDH
RIEEYDORETICTERATHS Z EMNEI ST,

QX BEUVEFRICK D P VNNV ERUZDILEYESRORBBILIAEEIRSRATORRE
i) BERRENODEASTFEFI VNV EOREERNTATICEBEZRTEILT S OBRE
BENTRE CRERTINTRAETH > ERFEI VNNV BEDOBERITETREICT 5151,

FRABATHILTREZREILT SEIAXEEZ.GPCRTHLHIT Y Pt UZBFABE(ETBR)
T, AR MEDEESEKR, VAVED)—2RBK, SHIC2BEDT7UAI_RMNDES
ADOBEBRITICHII L. Nature SEZF(ZF KR L 1= (J. Mol. Biol,. 428, 2265-2274, 2016; Nature, 537,
363-368, 2016; Nat. Struct. Mol. Biol., 24, 758-764, 2017), CDAE TR L -ZEARDHEENEE
REEDLLHRWIEHEREL. Ao TO oL EERK LTz,

i) FENEHTICE T 2BBLAIAEBERREZIEGE T 2RO

a) EFHREREETAVA L TEENLAEATIZE T AEMBEZM NatF v RILOEEEITICHKD
L. BAEZM NatF v RILHAGEL gating 29 2HEO—mNERETEDL L S(CHE >z, ZOHID
BRI, BERTERE2 DNV EORBEEMTT 2EMEARZTL. ERNTORERTOEES LERAN
%3 LT= (J. Mol. Biol,. 425, 4074-4088, 2013; eLIFE, 06119, 10.7554, 2015) .

b) FEOCHEMBRERXABEOREELDLITITHRYY -4 (AQP4) IZDUVT, HEMEHT THEER
MIBDETHDODTFYRILADKDFERE L TEHETELEETRLTL=, . TOBEE
¥E#E LTRELTUWEZEE2Y—53 K (AZA) IXE FD AQP4 +HIZBAETEHRIN &%
RELz.ZTh Z.5 v b AQP4 & AZA L DEEIRDIEEREMT % 4T L (Microscopy, 65, 177-184,
2016), TDNHREEZE 28AFE TRALSIEDHIE T, £ FOBEERZHET 2B EFERE B, ITA
FEELTHERIRZAEEICT 2EBLIALABEFEREZFSIEMERARE LIz,

i) BRI ABERRICESVTHRADENZ DN BEOIAREELTNEL SBITT MO

£

a) BHEMO X vy THEF Y RILTHS, AXF I UOBEERRFTHFIL TV -DT, EE
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HEMDOX vy THEEF v RIL, 1 RXFX VDB EFRILKERFETHRNTSIILEEIELZ, &
WS REE (10A) THERRDEED 5 EHIKE VA E K- (J. Mol. Biol., 428, 1227-1236, 2016) ,
SHIZHEDRWMENZRIEEICT 51012, BRIFHBITEZRAWES VNV BEOS S REEDEE
BRITZEITO LCTRELGFREmFEERIZR < AEZRAFE LIz (Structure, 23, 1769-1775, 2015), =MD
GraDeR EZBHETEHEICE 2T, 1 R2F P UNEBRT EF vy THEDEEE. BRI FHETE
FRWT, EHMIC 3.3ANAERETHEREN T 5 2 &ITAII L1z (Nat. Commun., 7, 13681, 2016) .
COFIORRIZ, BEMDERZFRA L THERIKEBEENTT S2HEOMABICHII LIz, HFIC. BRF
BTAR NI Z ENHERTET,

b) BEAMEEDREO I D HSAAMES Ny BEOEERTIEIHBEORBENHENIE, B FENTE
ZAWSZ LT, HERTOBEET ILERA TR R ET 1=,

V) 3NV BMLEYMEERDILABE LB T MO

a) yO—T 1 VEEDEEMITT 2 $% Science EIZF K L1= (Science, 344, 304-307, 2014;
Science, 347, 775-778, 2015) ,

b) i) ITEWVTERLI ETBR E7IZRMRUVTFUAITZRMEDEERDIBELEHERLT
Nature 557 EI1ZFFEK L= (J. Mol. Biol,.428, 2265-2274 (2016), Nature, 537, 363-368 (2016), Nature
Structure & Molecular Biology,24, 758-764 (2017)) .

c) i) ICBVWTRH LTI TR 4 LIRERNOESHADEEE 10A, 3A, 28A L 1VS 3TESE
DHARETHEML T, BAKYEVIBREOREFTIBIEICEVWTEETHSIZ L EHER L. Drug
Rescuing ZRIETESH L DI LT1=,

d) iii) ICEVWTEHBLEZF vy THEF Y RILOBNEROENFRENIIFETE S, ZEIEEN
RN BEDOBEENRSBITHES K ST o1,

AT7ODzH FOBED 1 D& LT, #X4tt CeSPIA #2017 £ 4 A 17 BIZAIZR L=, #kX£
#t CeSPIA TlX, BEMEMNSDIREIZICZ THERERITZEREL TS,

(2) FBETIRTY b

FET7I Ty HMER

RRDERELZHEME VNV BICHT SEERFEHIEEVERET SV I MV TICRLIER
BI7 L3 X LDFEL |

EIZ B 12E
EXRBE CERR 25 £E) EHE - — E=E . —
PREEHEEF (FRK 27 £E) SHE : 60% =4 60% (GERL)
BT REEMERE (ERL 29 ) | 5HE : 100% £ - 100% GERR)
< HBIEEERED>
- Ep 1) HEFEGH HEIFED | SAt R | ERIEZEE~N | JOrEA

WEIRER | (HEZET) | EEA4H | #HE5X NES TR
J— 4 J— J— J— J—

268

ATy FORRELT. IRBFEOISOVTIEARNF 119 |, FRETOFHRK 98 45, HF
Z2M4HREL. T, ARFEEQICOVTIE, /X% 1498, FFTORRK 164 4. HFE 2
HHEEL =

(R, BEFICLIRREX—E)
HRBED REKBFAXACEVOLEERIMESE
1. New hydroxamate metabolite, MBJ-0003, from Micromonospora sp. 29867. Teppei Kawahara,
Masashi Itoh, Miho Izumikawa, Ikuko Kozone, Noriaki Sakata, Toshio Tsuchida and Kazuo Shin-ya. J.
Antibiot., 67 (3), 261-263 (2014). doi: 10.1038/ja.2013.124.

2. Establishment of the absolute configuration of the 34-membered polyol macrolide compound

37



JBIR-129. Teppei Kawahara, Shuichi Ohira, Miho Izumikawa, Hiroshi Tanaka and Kazuo Shin-ya. J.
Antibiot., 67 (5), 419-420 (2014). doi: 10.1038/ja.2014.7

3. Genome-based discovery of a novel membrane-bound 1,6-dihydroxyphenazine prenyltransferase
from a marine actinomycete. P. Zeyhle, J. S. Bauer, J. Kalinowski, K. Shin-ya, H. Gross and L. Heide.
PL0oS ONE 2015, 9 (6): €99122. doi:10.1371/journal.pone.0099122

4. MBJ-0086 and MBJ-0087, new bicyclic depsipeptides, from Sphaerisporangium sp. 33226. T.
Kawahara, M. Itoh, M. Izumikawa, J. Hashimoto, N. Sakata, T. Tsuchida and K. Shin-ya. J. Antibiot.,
2015, 68 (1), 67-70 (2015). doi: 10.1038/ja.2014.98.

5. Stereochemical assignment of the protein-protein interaction inhibitor JBIR-22 by total synthesis.
Al. R. Healy, M. Izumikawa, A. M. Z. Slawin, K. Shin-ya and N. J. Westwood. Angew. Chem. Int. Ed.
Engl., (2015) 54 (13):4046-50. doi: 10.1002/anie.201411141

6. Saccharothriolides A-C, novel phenyl-substituted 10-membered macrolides isolated from a rare
actinomycete Saccharothrix sp. Shan Lu, Shinichi Nishimura, Go Hirai, Masashi Ito, Teppei
Kawahara, Miho Izumikawa, Mikiko Sodeoka, Kazuo Shin-ya, Toshio Tsuchida and Hideaki Kakeya.
Chem. Commun., (2015) 51 (38), 8074-8077. doi: 10.1039/c5cc01953b.

7. MBJ-0110, a novel cyclopeptide isolated from the fungus Penicillium sp. f25267. Teppei Kawahara,
Masashi Itoh, Ikuko Kozone, Miho Izumikawa, Noriaki Sakata, Toshio Tsuchida and Kazuo Shin-ya. J.
Antibiot., in press. doi: 10.1038/ja.2015.78.

8. Pyrrolidine-containing peptides, JBIR-126, -148 and -149, from Streptomyces sp. NBRC 111228.
Miho lzumikawa, Teppei Kawahara, Noritaka Kagaya, Hideki Yamamura, Masayuki Hayakawa,
Motoki Takagi, Masahito Yoshida, Takayuki Doi and Kazuo Shin-ya. Tetrahedron Lett. (2015) 56 (39),
5333-5336. doi: 10.1016/j.tetlet.2015.07.080.

9. Novel thioviridamide derivative—JBIR-140: heterologous expression of the gene cluster for
thioviridamide biosynthesis., Miho Izumikawa, Ikuko Kozone, Junko Hashimoto, Noritaka Kagaya,
Motoki Takagi, Hanae Koiwai, Mamoru Komatsu, Manabu Fujie, Noriyuki Satoh, Haruo lkeda and
Kazuo Shin-ya. J. Antibiot., 68 (8), 533-536 (2015). doi: 10.1038/ja.2015.20.

10. New acylated anthocyanins from purple yam and their antioxidant activity. Chiemi Moriya,
Takahiro Hosoya, Sayuri Agawa, Yasumasa Sugiyama, Ikuko Kozone, Kazuo Shin-ya, Norihiko
Terahara and Shigenori Kumazawa. Biosci. Biotechnol. Biochem., 79 (9), 1484-1492 (2015).
doi:10.1080/09168451.2015.1027652.

11. Synthesis of marine oxylipin topsentolide Al and its stereoisomers, and determination of the
absolute configuration of the natural product. Ken Ishigami, Munetaka Kobayashi, Motoki Takagi,
Kazuo Shin-ya and Hidenori Watanabe. Tetrahedron, 71 (44), 8436-8443 (2015).
doi:10.1016/j.tet.2015.09.013

12. Identification and characterization of the Streptazone E biosynthetic gene cluster in Streptomyces
sp. MSC090213JE08. Shoto Ohno, Yohei Katsuyama, Yuka Tajima, Miho Izumikawa, Motoki Takagi,
Manabu Fujie, Noriyuki Satoh, Kazuo Shin-ya and Yasuo Ohnishi. Chembiochem, 16(16),
2385-2391 (2015). doi: 10.1002/cbic.201500317.

13. Foxo3a Inhibitors of Microbial Origin, JBIR-141 and JBIR-142. Teppei Kawahara, Noritaka
Kagaya, Yuichi Masuda, Takayuki Doi, Miho Izumikawa, Kumiko Ohta, Atsushi Hirao and Kazuo
Shin-ya. Org. Lett., 17 (21), 5476-5479 (2015). doi: 10.1021/acs.orglett.5b02842.

14. Nozomi Nagano, Myco Umemura, Miho Izumikawa, Jin Kawano, Tomoko Ishii, Moto Kikuchi,
Kentaro Tomii, Toshitaka Kumagai, Akira Yoshimi, Masayuki Machida, Keietsu Abe, Kazuo Shin-ya,
Kiyoshi Asai. Class of cyclic ribosomal peptide synthetic genes in filamentous fungi. Fungal Genet.
Biol., 86, 58-70 (2016). doi: 10.1016/j.fgh.2015.12.010.

38



15. MBJ-0110, a novel cyclopeptide isolated from the fungus Penicillium sp. f25267. Teppei
Kawahara, Masashi Itoh, lkuko Kozone, Miho Izumikawa, Noriaki Sakata, Toshio Tsuchida and
Kazuo Shin-ya. J. Antibiot., 69 (1), 66-68 (2016). doi: 10.1038/ja.2015.78.

16. Biosynthesis of mercapturic acid derivative of the labdane-type diterpene, cyslabdan that
potentiates imipenem activity against methicillin-resistant Staphylococcus aureus: cyslabdan is
generated by mycothiol-mediated xenobiotic detoxification. Haruo lkeda, Kazuo Shin-ya, Tohru
Nagamitsu and Hiroshi Tomoda. J. Ind. Microbiol. Biotechnol., 43 (2-3), 325-342 (2016). doi
10.1007/s10295-015-1694-6.

17. Curromycin A as a GRP78 downregulator and a new cyclic dipeptide from Streptomyces sp.
Yoichi Hayakawa, Minami Akimoto, Akari Ishikawa, Masumi Izawa and Kazuo Shin-ya. J. Antibiot.,
69 (3), 187-188 (2016). doi: 10.1038/ja.2015.115.

18. JBIR-76 and JBIR-77, modified naphthoquinones from Streptomyces sp. RI-77. Keiichiro
Motohashi, Miho Izumikawa, Noritaka Kagaya, Motoki Takagi and Kazuo Shin-ya. J. Antibiot., 69 (9),
707-708 (2016). doi: 10.1038/ja.2015.135.

19. Identification of the Fluvirucin B2 (Sch 38518) biosynthetic gene cluster from Actinomadula fulva
subsp. indica ATCC 53714: Substrate specificity of the [1-amino acid selective adenylating enzyme
FIVN. Akimasa Miyanaga, Yuki Hayakawa, Mario Numakura, Junko Hashimoto, Kuniko Teruya,
Takashi Hirano, Kazuo Shin-ya, Fumitaka Kudo and Tadashi Eguchi. Biosci. Biotech. Biochem., 80
(5), 935-941 (2016). doi: 10.1080/09168451.2015.1132155.

20. Methylbenzene-containing polyketides from a Streptomyces that spontaneously acquired
rifampicin resistance: structural elucidation and biosynthesis. J Wei Li Thong, Kazuo Shin-ya,
Makoto Nishiyama and Tomohisa Kuzuyama.. Nat. Prod., 79 (4), 857-864 (2016). doi:
10.1021/acs.jnatprod.5b00922.

21. tRNA-dependent aminoacylation of an amino-sugar intermediate in the biosynthesis of a
streptothricin-related antibiotic. Chitose Maruyama, Haruka Niikura, Miho lzumikawa, Junko
Hashimoto, Kazuo Shin-ya, Mamoru Komatsu, Haruo Ikeda, Makoto Kuroda, Tsuyoshi Sekizuka, Jun
Ishikawa and Yoshimitsu Hamano. Appl. Environ. Microbiol., 82 (12), 3640-3648 (2016). doi:
10.1128/AEM.00725-16.

22. Involvement of the Baeyer-Viliger monooxygenase IfnQ in the biosynthesis of
isofuranonaphthoquinone scaffold of JBIR-76 and -77. Yohei Katsuyama, Kaoru Sone, Ryutaro
Satou, Miho Izumikawa, Motoki Takagi, Manabu Fujie, Noriyuki Satoh, Kazuo Shin-ya and Yasuo
Ohnishi. Chembiochem, 17 (11), 1021-1028 (2016). doi: 10.1002/cbic.201600095.

23. Production of a novel amide-containing polyene by activating a cryptic biosynthetic gene cluster
in Streptomyces sp. MSC090213JE08. Danyao Du, Yohei Katsuyama, Hiroyasu Onaka, Manabu
Fujie, Noriyuki Satoh, Kazuo Shin-ya and Yasuo Ohnishi. Chembiochem, 17 (15), 1464-1471 (2016).
doi: 10.1002/cbic.201600167.

24. Novel arginine-containing peptides MBJ-0173 and MBJ-0174 from Mortierella alpina f28740.
Teppei Kawahara, Masashi Itoh, Ikuko Kozone, Miho Izumikawa, Noriaki Sakata, Toshio Tsuchida
and Kazuo Shin-ya. J. Antibiot., 70 (2), 226-229 (2017). doi: 10.1038/ja.2016.116.

25. Synthesis of spiromamakone a benzo analogues via double oxa-Michael addition of
1,8-dihydroxynaphthalene. Hirokazu Tsukamoto, Shogo Hanada, Koichi Kumasaka, Noritaka
Kagaya, Miho l1zumikawa, Kazuo Shin-ya and Takayuki Doi. Org. Lett., 18 (19), 4848-4851 (2016).
doi: 10.1021/acs.orglett.6b02328.

26. Genome mining of amino group carrier protein-mediated machinery: discovery and biosynthetic
characterization of a natural product with unique hydrazone unit. Kenichi Matsuda, Fumihito Hasebe,
Yuh Shiwa, Yu Kanesaki, Takeo Tomita, Hirofumi Yoshikawa, Kazuo Shin-ya, Tomohisa Kuzuyama
and Makoto Nishiyama. ACS Chemical Biology, 12 (1), 124-131 (2017). doi:

39



10.1021/acschembio.6b00818.

27. Complete genome sequence and expression profile of the commercial lytic enzyme producer
Lysobacter enzymogenes M497-1. Hideto Takami, Atsushi Toyoda, Ikuo Uchiyama, Takehiko Itoh,
Yoshihiro Takaki, Wataru Arai, Shinro Nishi, Mikihiko Kawai, Kazuo Shin-ya and Haruo lkeda. DNA
Research, 24 (2), 169-177 (2017). doi: 10.1093/dnares/dsw055.

28. Characterization of giant modular PKSs provides insight into genetic mechanism for structural
diversification of aminopolyol polyketides. Lihan Zhang, Takuya Hashimoto, Bin Qin, Junko
Hashimoto, Ikuko Kozone, Teppei Kawahara, Masahiro Okada, Takayoshi Awakawa, Takuya lto,
Yoshinori Asakawa, Masashi Ueki, Shunji Takahashi, Hiroyuki Osada, Toshiyuki Wakimoto, Haruo
Ikeda, Kazuo Shin-ya and lkuro Abe. Angew. Chem. Int. Ed. Engl., 56 (7), 1740-1745 (2017). doi:
10.1002/anie.201602611.

29. N-phenylacetylation and NRPS with substrate promiscuity for biosynthesis of heptapeptide
variants, JBIR-78 and JBIR-95. Kunpei Takeda, Kohei Kemmoku, Yasuharu Satoh, Yasushi
Ogasawara, Kazuo Shin-ya and Tohru Dairi. Uniqgue ACS Chem. Biol., 12 (7), 1813-1819 (2017).
doi: 10.1021/acschembio.7b00314.

30. Biosynthetic origin of the hydroxamic acid moiety of trichostatin A: Identification of
unprecedented enzymatic machinery involved in hydroxylamine transfer. Kei Kudo, Taro Ozaki,
Kazuo Shin-ya, Makoto Nishiyama and Tomohisa Kuzuyama. J. Am. Chem. Soc., 139 (20),
6799-6802 (2017). doi: 10.1021/jacs.7b02071.

31. Identification of a gene cluster for telomestatin biosynthesis and heterologous expression using a
specific promoter in a clean host. Keita Amagai, Haruo lkeda, Junko Hashimoto, Ikuko Kozone, Miho
Izumikawa, Fumitaka Kudo, Tadashi Eguchi, Takemichi Nakamura, Hiroyuki Osada, Shuniji
Takahashi and Kazuo Shin-ya. Sci. Rep., 7(1), 3382 (2017). doi: 10.1038/s41598-017-03308-5.

32. Targeting glioma stem cells in vivo by a G-quadruplex-stabilizing synthetic macrocyclic
hexaoxazole. Takahiro Nakamura, Sachiko Okabe, Haruka Yoshida, Keisuke lida, Yue Ma, Shogo
Sasaki, Takao Yamori, Kazuo Shin-ya, Ichiro Nakano, Kazuo Nagasawa and Hiroyuki Seimiya. Sci.
Rep., 7(1), 3605 (2017). doi: 10.1038/s41598-017-03785-8.

33. A small-molecule compound inhibits a collagen-specific molecular chaperone and could
represent a potential remedy for fibrosis. Shinya Ito, Koji Ogawa, Koh Takeuchi, Motoki Takagi,
Masahito Yoshida, Takatsugu Hirokawa, Shoshiro Hirayama, Kazuo Shin-ya, Ichio Shimada,
Takayuki Doi, Naoki Goshima, Tohru Natsume and Kazuhiro Nagata. J. Biol. Chem., 292(49),
20076-20085 (2017). doi: 10.1074/jbc.M117.815936

34. Functional analysis of methyltransferases participating in streptothricin-related antibiotic
biosynthesis. Haruka Niikura, Chitose Maruyama, Yasushi Ogasawara, Kazuo Shin-ya, Tohru Dairi
and Yoshimitsu Hamano. J. Biosci. Bioeng., 125(2), 148-154 (2018). doi:
10.1016/j.jbiosc.2017.09.004.

35. HIBEEMEMT / LEFALE-HERALEMEE. IR —5H. JAREZFE, (2015). 531 (2015
F£6A5). 32

36. HRBRRKBORAM S A TS5 ) —ZRAWVERKBERV ) —Z VO RTLEERBRR AT A
ZRAW-RHREBEXARLEVRIEDOERM. IX —5.MEDICHEM NEWS, Vol. 25, No. 1, pp. 28-32
(2015)

37. Novel thioviridamide derivative - JBIR-140: heterologous expression of the gene cluster for
thioviridamide biosynthesis., Miho Izumikawa, Ikuko Kozone, Junko Hashimoto, Noritaka Kagaya,
Motoki Takagi, Hanae Koiwai, Mamoru Komatsu, Manabu Fujie, Noriyuki Satoh, Haruo lkeda and
Kazuo Shin-ya. J. Antibiot., 2015, 68 (8), 533-536. doi: 10.1038/ja.2015.20.

40



38. Terpene synthases are widely distributed in bacteria. Y. Yamada, T. Kuzuyama, M. Komatsu, K.
Shin-ya, S. Omura, D. E. Cane and H. Ikeda. Proc. Natl. Acad. Sci. USA, 2015, 112(3), 857-862. doi:
10.1073/pnas.1422108112

39. Biosynthesis of versipelostatin: identification of an enzyme-catalyzed [4+2]-cycloaddition
required for macrocyclization of spirotetronate-containing polyketides. T. Hashimoto, J. Hashimoto, K.
Teruya, T. Hirano, K. Shin-ya, H. lkeda, H.-W. Liu, M. Nishiyama and T. Kuzuyama. J. Am. Chem.
Soc., 2015, 137 (2), 572-575. doi: 10.1021/ja510711x

40. Novel terpenes generated by heterologous expression of bacterial terpene synthase genes in an
engineered Streptomyces host. Y. Yamada, S. Arima, T. Nagamitsu, K. Johmoto, H. Uekusa, T.
Eguchi, K. Shin-ya, D. E Cane and H. lkeda. J. Antibiot.,, 2015, 68 (6), 385-394. doi:
10.1038/ja.2014.171

41. Structural basis for the 4'-hydroxylation of diclofenac by a microbial cytochrome P450
monooxygenase. L.-H, Xu, H. Ikeda, L. Liu, T. Arakawa, T. Wakagi, H. Shoun and S. Fushinobu. Appl.
Microbiol. Biotechnol. 2015, 99, 3081-3091.

42. Total synthesis of (+)-clavulatriene A. Synthesis. F. Ito, Y. Ohbatake, S. Aoyama, T. lkeda, S.
Arima, Y. Yamada, H. lkeda and T. Nagamitsu. Synthesis 2015, 47(09), 1348-1355.
doi:10.1055/s-0034-1379898.

43. Characterization of the biosynthetic gene cluster for maklamicin, a spirotetronate-class antibiotic
of the endophytic Micromonospora sp. NBRC 110955. R. Daduang, S. Kitani, J. Hashimoto, A.
Thamchaipenet, Y. Igarashi, K. Shin-ya, H. Ikeda, T. Nihira. Microbiol. Res. 2015, 180:30-39.

44. 29-Deoxymaklamicin, a new maklamicin analogue produced by a genetically engineered strain of
Micromonospora sp. NBRC 110955. R. Daduang, S. Kitani, Y. Sudoh, I. Grace U. Pait, A.
Thamchaipenet, H. lkeda, Y. Igarashi, T. Nihira. J. Biosci. Bioeng. 2015, 120(6), 608-613
DOI:10.1016/j.jbiosc.2015.04.004.

45. Chemical diversity of labdane-type bicyclic diterpene biosynthesis in Actinomycetales
microorganisms. Y. Yamada, M. Komatsu, H. lkeda. J. Antibiot. 2016, 69, 515-523.
DOI:10.1038/ja.2015.147.

46. Biosynthesis of mercapturic acid derivative of the labdane-type diterpene, cyslabdan that
potentiates imipenem activity against methicillin-resistant Staphylococcus aureus: Cyslabdan is
generated by mycothiol-mediated xenobiotic detoxification. lkeda, H. Shin-ya, K. Nagamitsu, T.
Tomoda, H.: J. Ind. Microl. Biotechnol. 2016, 43:325-342.

47. Dissection of goadsporin biosynthesis by in vitro reconstitution leading to designer analogues
expressed in vivo. Ozaki, T., Yamashita, K., Goto, Y., Shimomura, M., Hayashi, S., Asamizu, S.,
Sugai, Y., lkeda, H., Suga, H., Onaka, H., Nat. Commun. 2016, 8, 14207. DOI:
10.1038/ncomms14207.

48. Substitution of a Single Amino Acid Reverses the Regiospecificity of the Baeyer—Villiger
Monooxygenase PntE in the Biosynthesis of the Antibiotic Pentalenolactone Chen, K., Wu, S., Zhu,
L., Zhang, C., Xizng, W., Deng, Z., Ikeda, H., Cane, DE., Zhu, D. Biochemistry 2016, 55, 6696-6704.

49. High production of a class lll lantipeptide AmfS in Streptomyces griseus. Takano, H., Matsui, Y.,
Nomura, J., Fujimoto, M., Katsumata, N., Koyama, T., Mizuno, I., Amano, S., Shiratori-Takano, H.,
Komatsu, M., Ikeda, H., Ueda, K. Biosci. Biotechnol. Biochem. 2016, 81, 153-164.

50. Characterization of AvaR1, a butenolide-autoregulator receptor for biosynthesis of a
Streptomyces hormone in Streptomyces avermitilis. Sultan, SP., Kitani, S., Miyamoto, KT., Iguchi, H.,
Atago, T., Ikeda, H., Nihira, T., Appl. Microbiol. Biotechnol. 2016, 100, 9581-9591.

51. Hydroxylation of flavanones by cytochrome P450 105D7 from Streptomyces avermitilis. Liu, L.,
41



Yao, Q., Ma, Z., Ikeda, H., Fushinobu, S., Xu, LH. J. Mol. Catalysis. B. Enzymatic. 2016, 132, 91-97.

52. tRNA-dependent aminoacylation of an amino sugar intermediate in the biosynthesis of a
streptothricin-related antibiotic. Maruyama, C., Niikura, H., lzumikawa, M., Hashimoto, J., Shin-ya, K.,
Komatsu, M., Ikeda, H., Kuroda, M., Sekizuka, T., Ishikawa, J., Hamano, M. Appl. Environ. Microbiol.
2016, 82, 3640-3648.

53. Nitrogen oxide cycle regulates nitric oxide levels and bacterial cell signaling. Sasaki, Y., Oguchi,
H., Kobayashi, T., Kusama, S., Sugiura, R., Moriya, K., Hirata, T., Yukioka, Y., Takaya, N., Yajima, S.,
Ito, S., Okada, K., Ohsawa, K., lkeda, H., Takano, H., Ueda, K., Shoun, H. Sci. Reports 2016, 6,
2208.

54. Chemical diversity of labdane-type bicyclic diterpene biosynthesis in Actinomycetales
microorganisms. Yamada, Y., Komatsu, M., Ikeda, H. J. Antibiot. 2016, 69, 515-523.

55. Natural products discovery from microorganisms in the post-genome era. lkeda, H. Biosci.
Biotechnol. Biochem. 2017, 81, 13-22.

56. Complete genome sequence and expression profile of the commercial lytic enzyme producer
Lysobacter enzymogenes M497-1. Takami, H., Toyoda, A., Uchiyama, I., Itoh, T., Takaki, Y., Arai, W.,
Nishi, S., Kawai, M., Shin-ya, K., Ikeda, H. DNA Res. 2017, 24, 1-9.

57. Hydroxylation of compactin (ML-236B) by CYP105D7(SAV_7469) from Streptomyces avermitilis.
Yao, Q., Ma, L., Liu, L., Ikeda, H., Fushinobu, S., Xu, LH. J. Microbiol. Biotechnol. 2017, 27(5),
956-964. DOI: 10.4014/jmb.1610.10079.

58. Characterization of giant modular PKSs provides insight into genetic mechanism for structural
diversification of aminopolyol polyketides. Zhang, L., Hashimoto, T., Qin, B., Hashimoto, J., Kozone,
I., Kawahara, T., Okada, M., Awakawa, T., Ito, T., Asakawa, Y., Ueki, M., Takahashi, S., Osada, H.,
Wakimoto, T., Ikeda, H., Shin-ya, K., Abe, I., Angew. Chem. Int. Ed., 2017, 56, 1740-1745.

59. Heterologous production of kasugamycin, an aminoglycoside antibiotic from Streptomyces
kasugaensis, in Streptomyces lividans and Rhodococcus erythropolis L-88 by constitutive
expression of the biosynthetic gene cluster. Kasuga, K., Sasaki, A., Matsuo, T., Yamamoto, C.,
Minato, Y., Kuwahara, N., Fuijii, C., Kobayashi, M., Agematsu, H., Tamura, T., Komatsu, M., Ishikawa,
J., lkeda, H., Kojima, I|. Appl. Microbiol. Biotechnol. 2017, 101(10), 4259-4266. DOl:
10.1007/s00253-017-8189-5.

60. Identification of gene cluster for telomestatin biosynthesis and efficient production in
heterologous host using specific promoter. Amagai, K., lkeda, H., Hashimoto, J., Kozone, I.,
lzumikawa, M., Kudo, F., Eguchi, T., Nakamura, T., Osada, H., Takahashi, S., Shin-ya, K. Sci. Rep.,
2017, 7, 3382. doi: 10.1038/s41598-017-03308-5.

61. Activation of cryptic phthoxazolin A production in Streptomyces avermitilis by the disruption of
autoregulator-receptor homologue AvaR3. Suroto, D.A., Kitani, S., Miyamoto, K.T., Sakihama, Y.,
Arai, M., lkeda, H., Nihira, T. J. Biosci, Bioeng., 2017, 124(6), 611-617.
doi.org/10.1016/j.jbiosc.2017.06.014.

62. Identification and characterization of IbpA, an indigoidine biosynthetic gene in the y-butyrolactone
signaling system of Streptomyces lavendulae FRI-5. Pait, |.G.U., Kitani, S., Kurniawan, Y.N., Asa, M.,
Iwai, T., lkeda, H., Nihira, T. J. Biosci, Bioeng., 2017, 124(4), 369-275.
doi.org/10.1016/j.jbiosc.2017.04.020.

63. Characterization of bafilomycin biosynthesis in Kitasatospora setae KM-6054 and comparative
analysis of gene clusters in Actinomycetales microorganisms. Nara, A., Hashimoto, T., Komatsu, M.,
Nishiyama, M., Kuzuyama, T., Ikeda, H. J. Antibiot., 2017, 70(5), 616-624.

64. RR b7/ LERIZE T -HEYBERRRAYERRORERHAR., B B4, LFEEEY Vol
42



54, No. 1, 17-26 (2016).

65. HKAGZHEUY - TN—AVFUDEENCESHEMEE T, ME A%, ZHOBMA 2016
F£2 8% 2-8,(2016)

66. WA A% “KAYMEZELZLEET S Streptomyces BD S/ LigE” , 4/ LEYFEE =2
—Z L4 — No. 13, 3-8 (2016).

67. RK-270A-C, new oxindole derivatives isolated from a microbial metabolites fraction library of
Streptomyces sp. RK85-270. Jun-Pil Jang, Toshihiko Nogawa, Masakazu Uramoto, Akiko Okano,
Yushi Futamura, Takeshi Shimizu, Shunji Takahashi, Jae-Hyuk Jang, Jong Seog Ahn, Hiroyuki
Osada. J. Antibiot., 68 (4), 293-295 (2015). doi: 10.1038/ja.2014.141.

68. A new enzyme involved in the control of the stereochemistry in the decalin formation during
equisetin biosynthesis. Naoki Kato, Toshihiko Nogawa, Hiroshi Hirota, Jae-Hyuk Jang, Shunji
Takahashi, Jong Seog Ahn, Hiroyuki Osada, Biochem. Biophys. Res. Commun., 460 (2), 210-215
(2015). doi: 10.1016/j.bbrc.2015.03.011.

69. Identification of middle chain fatty acyl-CoA ligase responsible for the biosynthesis of
2-alkylmalonyl-CoAs for polyketide extender unit. Takeshi Miyazawa, Shunji Takahashi, Akihiro
Kawata, Suresh Panthee, Teruo Hayashi, Takeshi Shimizu, Toshihiko Nogawa, and Hiroyuki Osada.
J. Biol. Chem., 290 (45), 26994-27011 (2015). doi: 10.1074/jbc.M115.677195.

70. Haenamindole, an unusual diketopiperazine derivative from a marine-derived Penicillium sp.
KCB12F005. Jong Won Kim, Sung-Kyun Ko, Sangkeun Son, Kee-Sun Shin, In-Ja Ryoo, Young-Soo
Hong, Hyuncheol Oh, Bang Yeon Hwang, Hiroshi Hirota, Shunji Takahashi, Bo Yeon Kim, Hiroyuki
Osada, Jae-Hyuk Jang, Jong Seog Ahn. Bioorg. Med. Chem. Lett., 25 (22), 5398-5401 (2015). doi:
10.1016/j.bmcl.2015.09.026.

71. Unantimycin A, a new neoantimycin analog isolated from a microbial metabolite fraction library.
Chung Liang Lim, Toshihiko Nogawa, Akiko Okano, Yushi Futamura, Makoto Kawatani, Shuniji
Takahashi, Darah Ibrahim, Hiroyuki Osada J. Antibiot., 69 (6), 456-458 (2015). doi:
10.1038/ja.2015.124.

72. A crotonyl-CoA reductase-carboxylase independent pathway for assembly of unusual
alkylmalonyl-CoA polyketide synthase extender units. Lauren Ray, Timothy R. Valentic, Takeshi
Miyazawa, David M. Withall, Lijiang Song, Jacob C. Milligan, Hiroyuki Osada, Shunji Takahashi,
Shiou-Chuan Tsai, Gregory L. Challis. Nat. Commun., 7, 13609 (2016). doi: 10.1038/ncomms13609.

73. Identification of a novel sesquiterpene biosynthetic machinery involved in astellolide biosynthesis.
Yasutomo Shinohara, Shunji Takahashi, Hiroyuki Osada, Yasuji Koyama.
Sci. Rep., 6, 32865 (2016). doi: 10.1038/srep32865.

74. Characterization of giant modular PKSs provides insight into genetic mechanism for structural
diversification of aminopolyol polyketides. Lihan Zhang, Takuya Hashimoto, Bin Qin, Junko
Hashimoto, Ikuko Kozone, Teppei Kawahara, Masahiro Okada, Takayoshi Awakawa, Takuya Ito,
Yoshinori Asakawa, Masashi Ueki, Shunji Takahashi, Hiroyuki Osada, Toshiyuki Wakimoto, Haruo
Ikeda, Kazuo Shin-ya and lkuro Abe. Angew. Chem. Int. Ed., 56 (7), 1740-1745 (2017). doi:
10.1002/anie.201611371.

75. lIdentification of gene cluster for telomestatin biosynthesis and efficient production in
heterologous host using specific promoter. Keita Amagai, Haruo Ikeda, Junko Hashimoto, Ikuko
Kozone, Miho Izumikawa, Fumitaka Kudo, Tadashi Eguchi, Takemichi Nakamura, Hiroyuki Osada,
Shunji Takahashi, and Kazuo Shin-ya,. Sci. Rep., 7, 3382 (2017).

doi: 10.1038/s41598-017-03308-5.

76. Novel squalene-producing thraustochytrids found in mangrove water. Masato Otagiri, Ammara

43



Khalid, Shigeharu Moriya, Hiroyuki Osada, and Shunji Takahashi. Biosci Biotechnol Biochem., 81
(10), 2034-2037 (2017). doi: 10.1080/09168451.2017.1359485.

77. Wakodecalines A and B, new decaline metabolites isolated from a fungus Pyrenochaetopsis sp.
RK10-F058. Nogawa Toshihiko, Kato Naoki, Shimizu Takeshi, Okano Akiko, Futamura Yushi, Shuniji
Takahashi, Hiroyuki Osada. J Antibiot., 71, 123-128, (2018). doi: 10.1038/ja.2017.103.

78. Development of a terpenoid-production platform in Streptomyces reveromyceticus SN-593.
Ammara Khalid, Hiroshi Takagi, Suresh Panthee, Makoto Muroi, Joe Chappell, Hiroyuki Osada, and
Shunji Takahashi. ACS Synth. Biol., 6(12), 2339-2349 (2017).

doi: 10.1021/acssynbio.7b00249.

79. BEE. o8 B#=-. KRB M2
RUTF FMEEMOEERICEAET 2FRHILERF D ILEEESR
NAFHALITUREALF A ) — 75 (4), 315-317 (2017).

80. New 2-(1'H-indole-3'-carbonyl)-thiazoles derived from the thermophilic bacterium
Thermosporothrix hazakensis SK20-1T. J,-S, Park, S, Yabe, K, Shin-ya, M, Nishiyama and T,
Kuzuyama. J. Antibiot., 2015, 68 (1), 60-62. doi: 10.1038/ja.2014.93.

81. Biosynthesis of versipelostatin: identification of an enzyme-catalyzed [4+2]-cycloaddition
required for macrocyclization of spirotetronate-containing polyketides. T. Hashimoto, J. Hashimoto, K.
Teruya, T. Hirano, K. Shin-Ya, H. Ikeda, H.-W. Liu, M. Nishiyama and T Kuzuyama. J. Am. Chem.
Soc. 2015, 137, 572-575. doi: 10.1021/ja510711x.

82. Methylbenzene-containing polyketides from a Streptomyces that spontaneously acquired
rifampicin resistance: structural elucidation and biosynthesis. Thong WL, Shin-ya K, Nishiyama M,
Kuzuyama T. J. Nat. Prod. 2016 79, 857-64. doi: 10.1021/acs.jnatprod.5b00922.

83. Biosynthesis of the antituberculous agent caprazamycin: Identification of caprazol-3"-phosphate,
an unprecedented caprazamycin-related metabolite. Shiraishi T, Hiro N, Igarashi M, Nishiyama M,
Kuzuyama T. J. Gen. Appl. Microbiol. 2016, 62, 164-6. doi: 10.2323/jgam.2016.01.002.

84. Biosynthesis of Trehangelin in Polymorphospora rubra K07-0510: Identification of Metabolic
Pathway to Angelyl-CoA. Inahashi Y, Shiraishi T, Palm K, Takahashi Y, Omura S, Kuzuyama T,
Nakashima T. Chembiochem. 2016, 17, 1442-7. doi: 10.1002/cbic.201600208.

85. Mechanistic insights into Diels-Alder reactions in natural product biosynthesis. Hashimoto T,
Kuzuyama T. Curr. Opin. Chem. Biol. 2016, 35, 117-123. doi: 10.1016/j.cbpa.2016.09.015.

86. Genome Mining of Amino Group Carrier Protein-Mediated Machinery: Discovery and
Biosynthetic Characterization of a Natural Product with Unique Hydrazone Unit. Matsuda K, Hasebe
F, Shiwa Y, Kanesaki Y, Tomita T, Yoshikawa H, Shin-ya K, Kuzuyama T, Nishiyama M. ACS Chem.
Biol. 2017, 12, 124-131. doi: 10.1021/acschembio.6b00818.

87. Biosynthetic studies on terpenoids produced by Streptomyces. Kuzuyama T. J Antibiot. 2017, doi:
10.1038/ja.2017.12.

88. Amino-group carrier-protein-mediated secondary metabolite biosynthesis in Streptomyces.
Hasebe F, Matsuda K, Shiraishi T, Futamura Y, Nakano T, Tomita T, Ishigami K, Taka H, Mineki R,
Fujimura T, Osada H, Kuzuyama T, Nishiyvama M. Nat. Chem. Biol. 2016, 12, 967-972. doi:
10.1038/nchembio.2181.

89. Characterization of bafilomycin biosynthesis in Kitasatospora setae KM-6054 and comparative

analysis of gene clusters in Actinomycetales microorganisms. Nara A, Hashimoto T, Komatsu M,
Nishiyama M, Kuzuyama T, Ikeda H. J. Antibiot. 2017, 70, 616-624. doi: 10.1038/ja.2017.33.

44



90. Structural Insights into the CotB2-Catalyzed Cyclization of Geranylgeranyl Diphosphate to the
Diterpene Cyclooctat-9-en-7-ol. Tomita T, Kim SY, Teramoto K, Meguro A, Ozaki T, Yoshida A,
Motoyoshi Y, Mori N, Ishigami K, Watanabe H, Nishiyama M, Kuzuyama T. ACS Chem. Biol. 2017,
12, 1621-1628. doi: 10.1021/acschembio.7b00154.

91. Biosynthetic Origin of the Hydroxamic Acid Moiety of Trichostatin A: Identification of
Unprecedented Enzymatic Machinery Involved in Hydroxylamine Transfer. Kudo K, Ozaki T, Shin-ya
K, Nishiyama M, Kuzuyama T. J. Am. Chem. Soc. 2017, 139, 6799-6802. doi: 10.1021/jacs.7b02071.

92. Methylcobalamin-Dependent Radical SAM C-Methyltransferase Fom3 Recognizes
Cytidylyl-2-hydroxyethylphosphonate and Catalyzes the Nonstereoselective C-Methylation in
Fosfomycin Biosynthesis. Sato S, Kudo F, Kim SY, Kuzuyama T, Eguchi T. Biochemistry. 2017, 56,
3519-3522. doi: 10.1021/acs.biochem.7b00472.

93. Fosfomycin Biosynthesis via Transient Cytidylylation of 2-Hydroxyethylphosphonate by the
Bifunctional Fom1 Enzyme. Cho SH, Kim SY, Tomita T, Shiraishi T, Park JS, Sato S, Kudo F, Eguchi
T, Funa N, Nishiyama M, Kuzuyama T. ACS Chem. Biol. 2017, 12, 2209-2215. doi:
10.1021/acschembio.7b00419.

94. Structure and Mechanism of the Monoterpene Cyclolavandulyl Diphosphate Synthase that
Catalyzes Consecutive Condensation and Cyclization. Tomita T, Kobayashi M, Karita Y, Yasuno Y,
Shinada T, Nishiyama M, Kuzuyama T. Angew. Chem. Int. Ed. 2017, 56, 14913-14917. doi:
10.1002/anie.201708474.

95. [4+2]-RILHMRSIZEBR) 724 FRIRIREEBBORRE. BAHFESE. BILEA. N1+
AITVREA VAR 1) — 2015, 73: 380-382.

96. TILRUVIRIEEBRICKDIFALERDESZERHE F) FU 7 MERFR-RFRFEEDHEBRZ Z—
K- FAMEK., BIUEA. 1LFEEEY 2016, 54: 534-536.

97. Novel thioviridamide derivative—JBIR-140: heterologous expression of the gene cluster for
thioviridamide biosynthesis. Miho lzumikawa, Ikuko Kozone, Junko Hashimoto, Noritaka Kagaya,
Motoki Takagi, Hanae Koiwai, Mamoru Komatsu, Manabu Fujie, Noriyuki Satoh, Haruo lkeda and
Kazuo Shin-ya. J. Antibiot., 68 (8), 533-536 (2015). doi: 10.1038/ja.2015.20.

98. Identification and characterization of the Streptazone E biosynthetic gene cluster in Streptomyces
sp. MSC090213JE08. Shoto Ohno, Yohei Katsuyama, Yuka Tajima, Miho Izumikawa, Motoki Takagi,
Manabu Fujie, Noriyuki Satoh, Kazuo Shin-ya and Yasuo Ohnishi. Chembiochem, 16(16),
2385-2391 (2015). doi: 10.1002/cbic.201500317.

99. Involvement of the Baeyer-Viliger monooxygenase IfnQ in the biosynthesis of
isofuranonaphthoquinone scaffold of JBIR-76 and -77. Yohei Katsuyama, Kaoru Sone, Ryutaro
Satou, Miho Izumikawa, Motoki Takagi, Manabu Fujie, Noriyuki Satoh, Kazuo Shin-ya and Yasuo
Ohnishi. Chembiochem, 17 (11), 1021-1028 (2016). doi: 10.1002/cbic.201600095.

100. Production of a novel amide-containing polyene by activating a cryptic biosynthetic gene cluster
in Streptomyces sp. MSC090213JE08. Danyao Du, Yohei Katsuyama, Hiroyasu Onaka, Manabu
Fujie, Noriyuki Satoh, Kazuo Shin-ya and Yasuo Ohnishi. Chembiochem, 17 (15), 1464-1471 (2016).
doi: 10.1002/cbic.201600167.

101. Antifungal activity of microbes obtained from subtropical region, Okinawa, against Magnaporthe
oryzae. Ueno M, Quyet NT, Shinzato N, Matsui T. Trop Agr Deveop. 60:48-52 (2016)

102. Complete mitochondrial genome of Cacospongia mycofijiensis (Dictyoceratida:

Demospongiae): the first report for the sponge family Thorectidae. Aoyama H, Saitoh S, Park S,
Shirai Y, Shinzato N. Mitochondrial DNA Part B 1:477-478 (2016)

45



103. Colorimetric detection of the adenylation activity in nonribosomal peptide synthetase, Chitose
Maruyama, Haruka Niikura, Masahiro Takakuwa, Hajime Katano, and Yoshimitsu Hamano, Methods
Mol. Biol., 2016, 1401, 77-84.

104. lon-transfer voltammetry of streptothricin antibiotics with differently sized lysine oligomers at a
nitrobenzene | water interface Kohei Uematsu, Chitose Maruyama, Yoshimitsu Hamano, Hajime
Katano, J. Electroanal. Chem., 2015, 754, 143-147.

105. Synthesis of (2S,3R,4R)-3,4-dihydroxyarginine and its inhibitory activity against nitric oxide
synthase. MASUDA Y, MARUYAMA C, KAWABATA K, HAMANO Y, and DOI T. Tetrahedron, 2016,
72,5602-5611.

106. tRNA-dependent aminoacylation of an amino-sugar intermediate in the biosynthesis of a
streptothricin-related antibiotic. MARUYAMA C, NIIKURA H, IZUMIKAWA M, HASHIMOTO J,
SHIN-YA K, KOMATSU M, IKEDA H, KURODA M, SEKIZUKA T, ISHIKAWA J, and HAMANO Y. Appl.
Environ. Microbiol., 2016, 82, 3640-3648.

107. Functional analysis of methyltransferases participating in streptothricin-related antibiotic
biosynthesis. Haruka Niikura, Chitose Maruyama, Yasushi Ogasawara, Kazuo Shin-ya, Tohru Dairi,
and Yoshimitsu Hamano. J. Biosci. Bioeng., 125(2), 148-154.

108. MEIRTF K, e-RYU-L-YSUEERKIZBITARY T—HERTEHE, BHES+, N1+ Y
AITVREAVER M) — (BAEEANA A4 U F R 1) —1H£), 2015, Vol. 73, No. 6, 476-481.

109. MR HTLEFEZDRRKRAMILFEME~DER, BHEST+, KA, SBEM FHE &
It L&Y (BREE{EFESEE), 2015, Vol. 53, No.12, 822-825.

110. RERYT7 I/ BZEART HHRRTF FEAEE, BHS+, BRLEESEFHEEEREELLS
fH&e=—1—XL4A—, 2015, Vol.29, No.4, 3-6.

111. Total synthesis and structure determination of JBIR-108 — a
2-hydroxy-2-(1-hydroxyethyl)-2,3-dihydro-3(2H)-furanone isolated from Streptomyces gramineus
IRO87Pi-4. K. Fujiwara, H. Tsukamoto, M. lzumikawa, T. Hosoya, N. Kagaya, M. Takagi, H.
Yamamura, M. Hayakawa, K. Shin-ya and T. Doi. J. Org. Chem., 80 (1), 114-132 (2015). doi:
10.1021/j0502198y

112. Total Synthesis and Structure Elucidation of JBIR-39: A linear hexapeptide possessing piperazic
acid and y-hydroxypiperazic acid residues. M. Yoshida, N. Sekioka, M. lzumikawa, I. Kozone, M.
Takagi, K. Shin-ya and T. Doi. Chem. Eur J.,, 21 (7), 3031-3041 (2015). doi:
10.1002/chem.201406020

113. Asymmetrictotal synthesis of ent-pyripyropene A. S. Fuse, A. Ikebe, K. Oosumi, T. Karasawa, K.
Matsumura, M. Izumikawa, K. Johmoto, H. Uekusa, K. Shin-ya, T. Doi, and T. Takahashi. Chem. Eur.
J., 21 (26), 9454-9460 (2015). doi: 10.1002/chem.201500703

114. Synthesis of (2S,3R,4R)-3,4-dihydroxyarginine and its inhibitory activity against nitric oxide
synthase. Y. Masuda, C. Maruyama, K. Kawabata, Y. Hamano, and T. Doi. Tetrahedron, 72 (36),
5602-5611 (2016). doi: 10.1016/j.tet.2016.07.050

115. Synthesis of Spiromamakone A Benzo Analogues via Double Oxa-Michael Addition of
1,8-Dihydroxynaphthalene. H. Tsukamoto, S. Hanada, K. Kumasaka, N. Kagaya, M. lzumikawa, K.
Shin-ya, and T. Doi. Org. Lett., 18 (19), 4848-4851 (2016). doi: 10.1021/acs.orglett.6b02328

116. Stereoselective Synthesis of beta-Amino Acid Derivatives by Asymmetric Mannich Reaction in

Flow. M. Yoshida, K. Umeda, and T. Doi. Bull. Chem. Soc. Jpn., 90(10), 1157-1163 (2017). doi:
10.1246/bcsj.20170194

46



117. Systematic Analysis of the Relationship among 3D Structure, Bioactivity, and Membrane
Permeability of PF1171F, a Cyclic Hexapeptide with Paralyzing Effects on Silkworms. Y. Masuda, R.
Tanaka, A. Ganesan, and T. Doi. J. Org. Chem., 82(21), 11447-11463 (2017). doi:
10.1021/acs.joc.7b01975

118. A small compound inhibits a collagen-specific molecular chaperone and could represent a
potential remedy for fibrosis. S. Ito, K. Ogawa, K. Takeuchi, M. Takagi, M. Yoshida, T. Hirokawa, S.
Hirayama, K. Shin-ya, I. Shimada, T. Doi, N. Goshima, T. Natsume, and K. Nagata. J. Biol. Chem.,
292, 20076-20085.  doi: 10.1074/jbc.M117.815936

119. £YEMIRIK R TF K PF1171 8 & apratoxin C DE& R E S RTHEEMRETT, EAB—., TH#
FE1T. {EZI %, 67(10), 18-25 (2016).

MEZREQ ITEFEALEE VANV BEOBERITERICE D  BIZERE BRI
1. Takeshi Kawabata, Yusuke Sugihara, Yoshifumi Fukunishi, Haruki Nakamura, LigandBox: A
database for 3D structures of chemical compounds. BIOPHYSICS9, 113-121 (2013)

2. Takamasa Arakawa, Narutoshi Kamiya, Haruki Nakamura, Ikuo Fukuda, Molecular dynamics
simulations of a double-stranded DNA in an explicit solvent model with zero-dipole summation
method. PLosOne8 (10), e76606 (2013)

3.Tadaaki Mashimo, Takayuki Kochi, Yoshifumi Fukunishi, Narutoshi Kamiya, Yu Takano, Ikuo
Fukuda, Haruki Nakamura, Molecular Dynamics Simulation Accelerated by GPU for GPCR with a
non-Ewald Algorithm. TSUBAME ESJ. 10, 25-29 (2013)

4. Tadaaki Mashimo, Yoshifumi Fukunishi, Narutoshi Kamiya, Yu Takano, lkuo Fukuda, Haruki
Nakamura. Molecular Dynamics Simulations Accelerated by GPU for Biological Macromolecules with
a Non-Ewald Scheme for Electrostatic Interactions. J. Chem. Theory Comput. 9(12), 5599-5069
(2013)

5. BEHE. PMEKR, "F NV EHERZEOELER" /N T 1 29 (1), 63-64 (2014)

6. Yohta Fukuda, Ka Man Tse, Masami Lintuluoto, Yoshifumi Fukunishi, Eiichi Mizohata, Hiroyoshi
Matsumura, Hideto Takami, Masaki Nojiri, Tsuyoshi Inoue. Structural insights into the function of a
thermostable copper-containing nitrite reductase. J. Biochem.155 (2), 123-135 (2014)

7. Junichi Higo, Koji Umezawa.Free-energy landscape of Intrinsically disordered proteins
investigated by all-atom multicanonical molecular dynamics, a chapter in a book “Protein
Conformational Dynamics” (Han, K., Zhang, X., and Yang, M. eds.) Springer (invided paper) in press
(2014)

8. IERIE—. BN, "2RFIAVE1—4F3IaL—Ya Vv TRERANTRALTHRZ V/INIED
DFEREE" £ YWIE 54 (2), in press (2014)

9. Bhaskar Dasgupta, Haruki Nakamura, Akira R. Kinjo, Rigid-body motions of interacting proteins
dominate multi-specific binding of Ubiquitin in a shape-dependent manner. Proteins, 82 (1), 77-89
(2014).

10. Bhaskar Dasgupta, Kota Kasahara, Narutoshi Kamiya, Haruki Nakamura, Akira Kinjo, Specific
non-local interactions are not necessary for recovering native protein dynamics. PLoS One 9 (3),
€91347 (2014).

11. Hiroki Shirai, Kazuyoshi Ikeda, Kazuo Yamashita, Yuko Tsuchiya, Jamica Sarmiento, Shide Liang,
Tatsuaki Morokata, Kenji Mizuguchi, Junichi Higo, Daron M. Standley, Haruki Nakamura,
High-resolution modeling ofantibody structures by a combination of bioinformatics, expert knowledge,
and molecular simulations. Proteins 82 (8) 1624-1635 (2014).

a7



12. Ikuo Fukuda, Narutoshi Kamiya, Haruki Nakamura, The Zero-multipole summation method for
estimating electrostatic interactions in molecular dynamics: analysis of the accuracy and application
to liquid systems. Journal of Chemical Physics, 140, 194307 (2014).

13. Takeshi Kawabata, Haruki Nakamura, 3D flexible alignment using 2D maximum common
substructure: dependence of prediction accuracy on target-reference chemical similarity. Journal of
Chemical Information and Modeling 54 (7), 1850-1863 (2014).

14. Yosuke Nishikawa, Takuji Oyama, Narutoshi Kamiya, Takahide Kon, Yoko Y. Toyoshima, Haruki
Nakamura, Genji Kurisu, Structure of the entire stalk region of the dynein motor domain. Journal of
Molecular Biology 426, 3232—-3245 (2014).

15. Kazuo Yamashita, Kazuyoshi lkeda, Karlou Amada, Shide Liang, Yuko Tsuchiya, Haruki
Nakamura, Hiroki Shirai, Daron M Standley, Kotai Antibody Builder: Automated, high-resolution
structural modeling of antibodies. Bioinformatics, 30 (22), 3279-3280 (2014).

16. Kota Kasahara, lkuo Fukuda, Haruki Nakamura, A Novel Approach of Dynamic Cross Correlation
Analysis on Molecular Dynamics Simulations and its Application to Etsl dimer—-DNA Complex.
PLoS ONE 9 (11), €112419 (2014).

17. Takanori Sugihara, Junichi Higo, Haruki Nakamura, Local Representation of N-Body Coulomb
Energy with Path Integrals. J. Phys. Soc. Jpn. 83, 063001 (2014).

18. Yoshifumi Fukunishi, Takashi Kurosawa, Yoshiaki Mikami, Haruki Nakamura. Prediction of
synthetic accessibility based on commercially available compound databases. J. Chem. Inf. Model.
54 (12), 3259-3267 (2014).

19. Tsuyoshi Terakawa, Junichi Higo, Shoji Takada. "Multi-scale ensemble modeling of modular
proteins with intrinsically disordered linker regions: Application to p53." Biophys. J. 107, 721-729
(2014).

20. EHEX (DFEAFHEICBITA2HRET/L MEORSKEGA, £9%E 55 (1), 037-039
(2015).

21. Junichi Higo, Bhaskar Dasgupta, Tadaaki Mashimo, Kota Kasahara, Yoshifumi Fukunishi, Haruki
Nakamura, Virtual-system coupled adaptive umbrella sampling to compute free-energy landscape
for flexible molecular docking. J. Comput. Chem. 36 (20), 1489-1501 (2015).

22. Hiroyuki Okazaki, Shuso Takeda, Eriko lkeda, Yoshifumi Fukunishi,Hiroyuki Ishii, Aya Taniguchi,
Miki Tokuyasu, Taichi Himeno, Kazuhiro Kakizo), Kenji Matsumoto, Mitsuru Shindo, Hironori Aramaki.
Bongkrekic acid as a selective activator of the peroxisome proliferator-activated receptor y (PPARY)
isoform. The Journal of Toxicological Sciences. 40 (2), 223-233 (2015).

23. Hung Nguyen, Tien Tran, Yoshifumi Fukunishi, Junichi Higo, Haruki Nakamura, Ly Le,
Computational Study of Drug Binding Affinity to Influenza A Neuraminidase Using Smooth Reaction
Path Generation (SRPG) Method. J. Chem. Inf. Model., in press (2015).

24. Ikuo Fukuda, Kei Moritsugu, Double Density Dynamics: Realizing a joint distribution of a physical
system and a parameter system. Journal of Physics A: Mathematical and Theoretical, in press
(2015).

25. BZIE—. "RAZHEQE-HTLLWEBRER-" BAMEEREE, in press (2015).
26. Kota Kasahara, Neetha Mohan, Ikuo Fukuda, Haruki Nakamura, mDCC_tools: Characterizing
Multi-modalAtomic Motions in Molecular Dynamics Trajectories. Bioinformatics 32, 2531-2533

(2016).

27. Narutoshi Kamiya, Tadaaki Mashimo, Yu Takano, Takahide Kon, Genji Kurisu, Haruki Nakamura,
48



Elastic properties of dynein motor domain obtained from all-atom molecular dynamics simulations.
Protein Engineering, Design and Selection 29, 317-325 (2016).

28. Kota Kasahara, Benson Ma, Kota Goto, Bhaskar Dasgupta, Junichi Higo, Ikuo Fukuda, Tadaaki
Mashimo, Yutaka Akiyama, Haruki Nakamura. myPresto/omega gene: a GPU-accelerated molecular
dynamics simulator tailored for enhanced conformational sampling methods with a non-Ewald
electrostatic scheme. Biophysics and Physicobiology, 13, 209-216 (2016).

29. Shinji lida, Tadaaki Mashimo, Takashi Kurosawa, Hironobu Hojo, Hiroya Muta, Yuji Goto,
Yoshifumi Fukunishi, Haruki Nakamura, Junichi Higo. Variation of free - energy landscape of the p53
C - terminal domain induced by acetylation: Enhanced conformational sampling. Journal of
Computational Chemistry, 37, 2687-2700 (2016).

30. Bhaskar Dasgupta, Higo Junichi, Haruki Nakamura. Faster Binding Free-Energy Landscape
Calculation by Virtual-State Coupled Adaptive Umbrella Sampling. Biophysical Journal, 110, 55a
(2016).

31. Bhaskar Dasgupta. Virtual system Coupled Adaptive Umbrella Sampling: An efficient method to
compute potential of mean force along a reaction-coordinate (4% HPCI #FIB L-HAERKR).
Cybermedia HPC journal, 6, 7-11 (2016).

32. Bhaskar Dasgupta, Haruki Nakamura, Junichi Higo. Flexible binding simulation by a novel and
improved version of virtual-system coupled adaptive umbrella sampling. Chemical Physics Letters,
662, 327-332 (2016).

33. Masahiko Okuda, Junichi Higo, Tadashi Komatsu, Tsuyoshi Konuma, Kenji Sugase, Yoshifumi
Nishimura. Dynamics of the Extended String-Like Interaction of TFIIE with the p62 Subunit of TFIIH.
Biophysical J., 111, 950-962 (2016).

34. Yoshifumi Fukunishi, Tadaaki Mashimo, Kiyotaka Misoo, Yoshinori Wakabayashi, Toshiaki Miyaki,
Seiji Ohta, Mayu Nakamura, Kazuyoshi lkeda. Miscellaneous topics in computer-aided drug design:
Synthetic accessibility and GPU computing, and other topics. Current pharmaceutical design, 22,
3555-3568 (2016).

35. Ikuo Fukuda, Coupled Nosé-Hoover Lattice: A set of the Nosé-Hoover equations with different
temperatures. Physics Letters A 380, 2465—2474 (2016).

36. B&IE—. “BRAYEOF—7—F RAETHELE--FLOEAER-1" BAYPEERFE 71
# 25 78-79 (2016).

37. Koji Umezawa, Jun Ohnuki, Junichi Higo, Mitsunori Takano. “Intrinsic disorder accelerates
dissociation rather than association.” Proteins. 84, 1124-1133 (2016).

38. Sinji lida, Haruki Nakamura, Junichi Higo. “Enhanced conformational sampling to visualize a
free-energy landscape of protein complex formation.” Biochemical J. 473, 1651-1662 (2016).

39. Jinzen lkebe, Koji Umezawa, Junichi Higo. “Enhanced sampling simulations to construct free
energy landscape of protein-partner substrate interaction.” Biophysical Rev., 8, 45—62 (2016).

40. Yoshifumi Fukunishi, Satoshi Yamasaki, Isao Yasumatsu, Koh Takeuchi, Takashi Kurosawa,
Haruki Nakamura. Quantitative Structure - activity Relationship (QSAR) Models for Docking Score
Correction. Molecular Informatics, 36, 1600013 (2017).

41. Junichi Higo, Kota Kasahara, Bhaskar Dasgupta, Haruki Nakamura. Enhancement of canonical
sampling by virtual-state transitions. The Journal ofChemical Physics, 146, 044104 (2017).

42. Kota Kasahara, Masaaki Shiina, Ikuo Fukuda, Kazuhiro Ogata, Haruki Nakamura, Molecular
49



mechanisms of cooperative binding of transcription factors Runx1-CBFf—Ets1 on the TCRagene
enhancer. PloS One 12, e0172654 (2017).

43. lkuo Fukuda, Kei Moritsugu, Coupled Nosé-Hoover Equations of Motions without Time Scaling.
Journal of Physics A: Mathematical and Theoretical, 50, 015002 (2017).

44, Gert-Jan Bekker, Narutoshi Kamiya, Mitsugu Araki, Ikuo Fukuda, Yasushi Okuno, Haruki
Nakamura, Accurate prediction of complex structure and affinity for a flexible protein receptor and its
inhibitor. Journal of Chemical Theory and Computation, 13, 2389-2399 (2017)

45, Junichi Higo, Kota Kasahara, Haruki Nakamura, Multi-dimensional virtual system introduced to
enhance canonical sampling. Journal of Chemical Physics 147, 134102 (2017).

46. Yasuhiro Imada, Haruki Nakamura, Yu Takano, Density functional study of porphyrin distortion
effects on redox potential of heme. (2017) Journal of Computational Chemistry, in press. Published
on 2-September-2017.

47. BAMRX, BEMBEE ETEE. T—49XR—XXFATOHF Ial—ay  $o3alL—
DIVHMETE AFIUIaAL—Ta HRKIFHET Y TIL 19 (4), 245-255 (2017).

48. RHEX, TREMNZUODICHEELCOENICREBEL A —SLEEFMEICKLH5HEHRES
AitE—., (“How can we evaluate long-range interactions accurately and efficiently? --calculation of
electrostatic interaction by the zero-multipole summation method--" ) BAYEBESEE, 72, 793-799
(2017)

49. Yoshifumi Fukunishi, Yasunobu Yamashita, Tadaaki Mashimo, Haruki Nakamura. Predictionof
Protein—-compound Binding Energies from Known Activity Data: Docking - score - based Method
and its Applications. Molecular Informatics 14 February 2018 (in press).

50. Functional dynamics of cell surface membrane proteins. Noritaka Nishida, Masanori Osawa, Koh
Takeuchi, Shunsuke Imai, Pavlos Stampoulis, Yutaka Kofuku, Takumi Ueda, Ichio Shimada. J. Magn.
Reson. (invited review)(2013) 241, 86-96.

51. Rapid identification of ligand-binding sites by using an assignment-free NMR approach. Yuya
Kodama, Koh Takeuchi, Nobuhisa Shimba, Kohki Ishikawa, Ei-Ichiro Suzuki, Ichio Shimada, Hideo
Takahashi. J. Med. Chem. (2013) 56(22), 9342-9350.

52. Perdeuteration and methyl-selective 1H, 13C-labeling by using a Kluyveromyces lactis
expression system. Mayumi Miyazawa-Onami, Koh Takeuchi, Toshiaki Takano, Toshihiko Sugiki,
Ichio Shimada, Hideo Takahashi. J. Biomol. NMR (2013) 57, 297-304.

53. Nuclear magnetic resonance approaches for characterizing interactions between the bacterial
chaperonin GroEL and unstructured proteinsNoritaka Nishida, Maho Yagi-Utsumi, Fumihiro Motojima,
Masasuke Yoshida, Ichio Shimada, Koichi Kato. J. Biosci. Bioeng. (2013) 116, 160-164.

54. Identification of a Binding Element for the Cytoplasmic Regulator FROUNT in the
Membrane-proximal Carboxy-terminal Region of Chemokine Receptors CCR2 and CCR5. Etsuko
Toda, Yuya Terashima, Kaori Esaki, Sosuke Yoshinaga, Minoru Sugihara, Yutaka Kofuku, Ichio
Shimada, Makiko Suwa,Shiro Kanegasaki, Hiroaki Terasawa, Kouji Matsushima. Biochem J., (2013)
457, 313-22.

55. Structure of the Mouse Sex Peptide Pheromone ESP1 Reveals a Molecular Basis for Specific
Binding to the Class C G-protein-coupled Vomeronasal Receptor. Sosuke Yoshinaga, Toru Sato,
Makoto Hirakane, Kaori Esaki, Takashi Hamaguchi, Sachiko Haga-Yamanaka, Mai Tsunoda, Hiroko
Kimoto, Ichio Shimada, Kazushige Touhara, Hiroaki Terasawa. J. Biol. Chem. (2013) 288,
16064-16072.

50



56. Cross-saturation and transferred cross-saturation experiments. Takumi Ueda, Koh Takeuchi,
Noritaka Nishida, Pavlos Stampoulis, Yutaka Kofuku, Masanori Osawa, Ichio Shimada.
Q.Rev.Biophys.(2014) in press.

57. Structure-based approach to improve a small-molecule inhibitor by the use of a competitive
peptide ligand. Katsuki Ono,Koh Takeuchi, Hiroshi Ueda, Yasuhiro Morita, Ryuji Tanimura, Ichio
Shimada, Hideo Takahashi. Angew. Chem. Int. Ed. Engl. (2014) 53,2597-601.

58. Large Protein Complexes Revealed by Solution-State NMR: G Proteins and G Protein-Activated
Inwardly Rectifying Potassium lon Channel. Masanori Osawa, Yoko Mase, Mariko Yokogawa, Koh
Takeuchi, Ichio Shimada. Advances in Biological Solid-State NMR, Royal Society of Chemistry,
(2014) 501-532.

59. Allosteric enhancement of enzymatic activity and substrate selectivity of MAP kinase p38a by the
docking interaction. Yuji Tokunaga, Koh Takeuchi, Hideo Takahashi, Ichio Shimada. Nat. Struct. Mol.
Biol. (2014) 21, 704-11.

60. Functional dynamics of deuterated 32-adrenergic receptor in lipid bilayers revealed by NMR.
Yutaka Kofuku, Takumi Ueda, Junya Okude, Yutaro Shiraishi, Keita Kondo, Takuya Mizumura, Shiho
Suzuki, and Ichio Shimada. Angew. Chem. Int. Ed. Engl. (2014) 3(49), 13376-9.

61. Dynamic multidrug recognition by multidrug transcriptional repressor LmrR. Koh Takeuchi, Yuji
Tokunaga, Misaki Imai, Hideo Takahashi, and Ichio Shimada. Sci. Rep. 4, 6922, (2014)

62. Structural basis for the bindingof the membrane-proximal C-terminal region of chemokine
receptor CCR2 with the cytosolic regulator FROUNT. Esaki K., Yoshinaga S., Tsuji T., Toda E.,
Terashima Y., Saitoh T., Kohda D., Kohno T., Osawa M., Ueda T., Shimada |., Matsushima K.,
Terasawa H. FEBS J. (2014) 281(24), 5552-66.

63. Development of a method for reconstruction of crowded NMR spectra from undersampled
time-domain data. Takumi Uedal, Chie Yoshiural, Masahiko Matsumotol, Yutaka Kofuku, Junya
Okude, Keita Kondo, Yutaro Shiraishi, Koh Takeuchi, and Ichio Shimada. J. Biomol. NMR (2014)
DOI: 10.1007/s10858-015-9908-9

64. Suppression of problematic compound oligomer by co-solubilization of non-detergent
sulfobetaines. Yumiko Mizukoshi, Koh Takeuchi, Misa Arutaki, Takeshi Takizawa, Hiroyuki Hanzawa,
Hideo Takahashi, and Ichio Shimada. ChemBioChem (2015)10(4):736-41.

65. Backbone resonance assignments for G protein ai3 subunit in the GDP-bound state. Yoko Mase,
Mariko Yokogawa, Masanori Osawa, Ichio Shimada. Biomol. NMR Assign. (2014) 8, 237-41.

66. Backbone and side-chain 1H, 15N and 13C resonance assignments of the microtubule-binding
domain of yeast cytoplasmic dynein in the high and low-affinity states. Osamu Takarada, Noritaka
Nishida, Masahide Kikkawa, Ichio Shimada. Biomol. NMR Assign. (2014) 8, 379-82.

67. Mechanical force effect on the two-state equilibrium of the hyaluronan binding domain of CD44 in
cell rolling. Takashi Suzuki, Miho Suzuki, Shinji Ogino, Ryo Umemoto, Noritaka Nishida, and Ichio
Shimada. Proc. Natl. Acad. Sci. USA., (2015)112(22):6991-6.

68. Structure-Based Development of a Protein-Protein Interaction Inhibitor Targeting Tumor Necrosis
Factor Receptor-Associated Factor 6. Jun Moriya, Koh Takeuchi, Kenji Tai, Kenzo Arai, Naoki
Kobayashi, Naoki Yoneda, Yoshifumi Fukunishi, Atsushi Inoue, Miho Kihara, Takumi Murakami,
Kenichi Chiba, and Ichio Shimada. J. Med. Chem., (2015) 58(14):5674-83.

69. Structural basis for the inhibition of voltage-dependent K+ channel by gating modifier toxin.

Shin-ichiro Ozawa, Tomomi Kimura, Tomohiro Nozaki, Hitomi Harada, Ichio Shimada, and Masanori
Osawa. Sci. Rep. (2015)18;5:14226.d0i:10.1038/srep14226

51



70. Nitrogen detected TROSY at high field yields high resolution and sensitivity for protein NMR. Koh
Takeuchi, Haribabu Arthanari, Ichio Shimada, Gerhard Wagner. J Biomol NMR (2015) 63, 323-31.

71. Elucidation of the CCR1-and CCR5-binding modes of MIP-1a by application of an NMRspectra
reconstruction method to the transferred cross-saturation experiments. Chie Yoshiural, Takumi
Ueda, Yutaka Kofuku, Masahiko Matsumoto, Junya Okude, Keita Kondo, Yutaro Shiraishi, and Ichio
Shimada. J Biomol NMR (2015) 63, 330-40.

72. Conformational equilibrium of p-opioid receptor determines its efficacies and functional
selectivities. Junya Okude, Takumi Ueda, Yutaka Kofuku, Motohiko Sato, Naoyuki Nobuyama, Keita
Kondo, Yutaro Shiraishi, Takuya Mizumura, Kento Onishi, Mei Natsume, Masahiro Maeda, Hideki
Tsujishita, Takefumi Kuranaga, Masayuki Inoue, Ichio Shimada. Angew. Chem. Int. Ed. Engl. (2015)
54, 15771-6.

73. Nitrogen-detected TROSY yields comparable sensitivity to proton-detected TROSY for
non-deuterated, large proteins under physiological salt conditions. Koh Takeuchi, Haribabu Arthanari,
Misaki Imai, Gerhard Wagner, and Ichio Shimada. J Biomol NMR (2016) 62,143-51.

74. NMR method for characterizing microsecond-to-millisecond chemical exchanges utilizing
differential multiple-quantum relaxation in high molecular weight proteins. Yuki Toyama, Masanori
Osawa, Mariko Yokogawa, and Ichio Shimada. J. Am. Chem. Soc. (2016) 138, 2302-11.

75. Conductance of P2X4 receptor is determined by conformational equilibrium in the
transmembrane region. Yuichi Minato, Shiho Suzuki, Tomoaki Hara, Yutaka Kofuku, Go Kasuya,
Yuichiro Fujiwara, Shunsuke Igarashi, Ei-ichiro Suzuki, Osamu Nureki, Motoyuki Hattori, Takumi
Ueda, and Ichio Shimada. Proc. Natl. Acad. Sci. USA., (2016) 113, 4741-6.

76. Utilization of paramagnetic relaxation enhancements for structural analysis of actin-binding
proteins in complex with actin. Shuxian Huang, Ryo Umemoto, Yuki Tamura, Yutaka Kofuku, Taro
Q.P. Uyeda, Noritaka Nishida, and Ichio Shimada. Sci Rep. (2016) 6, 33690, doi:
10.1038/srep33690.

77. Improvement of ligand affinity and thermodynamic properties by NMR based evaluation of local
dynamics and surface complementarity in the receptor bound state. Yumiko Mizukoshi, Koh Takeuchi,
Misa Arutaki, Yuji Tokunaga, Takeshi Takizawa, Hiroyuki Hanzawa, and Ichio Shimada. Angew.
Chem. Int. Ed. (2016) doi: 10.1002/anie.201607474.

78. Disulfide mapping the voltage-sensing mechanism of a voltage-dependent potassium channel.
Tomohiro Nozaki, Shin-ichiro Ozawa, Hitomi Harada, Tomomi Kimura, Masanori Osawa, and Ichio
Shimada. Sci Rep. (2016) 6:37303. doi: 10.1038/srep37303.

79. Dynamic regulation of GDP binding to G proteins revealed by magnetic field-dependent NMR
relaxation analyses. Yuki Toyama, Hanaho Kanol, Yoko Mase, Mariko Yokogawa, Masanori Osawa,
and Ichio Shimada. Nat. Commun. (2017) doi: 10.1038/ncomms14523

80. Dynamic transcriptional regulation by a multidrug transcriptional repressor LmrR. Koh Takeuchi,
Misaki Imai, and Ichio Shimada. Sci Rep. (2017) 7(1):267. doi: 10.1038/s41598-017-00257.

81. ATP-dependent modulation of MgtE in Mg2+ homeostasis. Tomita A, Zhang M, Jin F, Zhuang W,
Takeda H, Maruyama T, Osawa M, Hashimoto KI, Kawasaki H, Ito K, Dohmae N, Ishitani R, Shimada
I, Yan Z, Hattori M, Nureki O. Nat Commun. 2017 Jul 27;8(1):148. doi:
10.1038/s41467-017-00082-w.

82. Forbidden Coherence Transfer of 19F Nuclei to Quantitatively Measure the Dynamics of a
CF3-Containing Ligand in Receptor-Bound States. Tokunaga Y, Takeuchi K, Shimada I. Molecules.
2017 Sep 7;22(9). pii: E1492. doi: 10.3390/molecules22091492.

83. A small-molecule compound inhibits a collagen-specific molecular chaperone and could
52



represent a potential remedy for fibrosis. Ito S, Ogawa K, Takeuchi K, Takagi M, Yoshida M,
Hirokawa T, Hirayama S, Shin-Ya K, Shimada I, Doi T, Goshima N, Natsume T, Nagata K. J. Biol
Chem. 2017 Oct 12. pii: jbc.M117.815936. doi: 10.1074/jbc.M117.815936.

84. Nuclear Magnetic Resonance Approaches for Characterizing Protein-Protein Interactions.
Toyama Y, Mase Y, Kano H, Yokogawa M, Osawa M, Shimada |. Methods Mol Biol.
2018;1684:115-128. doi: 10.1007/978-1-4939-7362-0_10.

85. Dynamic domain arrangement of CheA-CheY complex regulates bacterial thermotaxis, as
revealed by NMR. Yuichi Minato, Takumi Uedal, Asako Machiyama, Hideo Iwai, and Ichio Shimad.
Sci Rep. (2017) doi:10.1038/s41598-017-16755-X.

86. Phosphorylation-induced conformation of 2-adrenoceptor related to the arrestin recruitment
revealed by NMR. Yutaro Shiraishi, Mei Natsume, Yutaka Kofuku, Shunsuke Imai, Kunio Nakata,
Toshimi Mizukoshi, Takumi Ueda, Hideo Iwai, Ichio Shimada. Nat. Commun. 2018 Jan 15;9(1):194.
doi: 10.1038/s41467-017-02632-8.

87. Characterization of the multimeric structure of poly(A)-binding protein on a poly(A) tail. Ryoichi
Sawazaki, Shunsuke Imai, Mariko Yokogawa, Nao Hosoda, Shin-ichi Hoshino, Muneyo Mio,
Kazuhiro Mio, Ichio Shimada, and Masanori Osawa. Sci Rep. (2018). Jan 23;8(1):1455. doi:
10.1038/s41598-018-19659-6.

88. Balanced regulation of redox status of intracellular thioredoxin revealed by in-cell NMR. Ayano
Mochizuki, Arata Saso, Qingci Zhao, Satoshi Kubo, Noritaka Nishida, Ichio Shimada. J. Am. Chem.
Soc. (2018) Mar 14;140(10):3784-3790. doi: 10.1021/jacs.8b00426.

89. Structural basis for the ethanol action on G protein-activated inwardly rectifying potassium
channel 1 revealed by NMR spectroscopy. Yuki Toyama, Hanaho Kano, Yoko Mase, Mariko
Yokogawa, Masanori Osawaa, and Ichio Shimada. Proc. Natl. Acad. Sci. USA., (2018)
115(15):3858-3863. doi: 10.1073/pnas.1722257115.

90. Functional Roles of Mg2+-binding Sites in Mg2+-dependent Gating of an Mg2+ Channel, MgtE,
Revealed by NMR. Tatsuro Maruyama, Masanori Osawa, Shunsuke Imai, Motoyuki Hattori,
Ryuichiro Ishitani, Osamu Nureki, and Ichio Shimada. eLife (2018) Apr 3;7. pii: €31596. doi:
10.7554/eLife.31596.

91. Deuteration and selective labeling of alanine methyl froups of 2-adrenergic receptor expressed in
a baculovirus-insect cell expression system. Yutaka Kofuku, Tomoki Yokomizo, Shunsuke Imai,
Yutaro Shiraishi, Mei Natsume, Hiroaki Itoh, Masayuki Inoue, Kunio Nakata, Shunsuke Igarashi,
Hideyuki Yamaguchi, Toshimi Mizukoshi, Ei-ichiro Suzuki, Takumi Ueda, and Ichio Shimada. J
Biomol NMR (2018) Mar 8. doi: 10.1007/s10858-018-0174-5.

92. Two alternative conformations of a voltage-gated sodium channel. CJ.Tsai, K.Tani,K. lIrie,
Y.Hiroaki, T.Shimomura, DG. McMillan, GM. Cook, GFX. Schertler, Y.Fujiyoshi and XD. Li. J. Mol.
Biol., 425, 4074-4088 (2013).

93. Structure and closure of connexin gap junction channels. Atsunori Oshima, FEBS Lett., In
press(2014).

94. Crystal structure of a Claudin provides insight into the architecture of tight junctions. H. Suzuki, T.
Nishizawa, K. Tani, Y. Yamazaki, A. Tamura, R. Ishitani, N. Dohmae, S. Tsukita, O. Nureki and Y.
Fujiyoshi. Science, 344, 304-307 (2014).

95. Control of spontaneous Ca2+ transients is critical for neuronal maturation in the developing
neocortex. Y. Bando, K. Irie, T. Shimomura, H. Umeshima, Y. Kushida, M. Kengaku, Y. Fujiyoshi, T.
Hirano and Y. Tagawa. Cerebral Cortex, 1-12 (2014).

96. Systematic comparison of molecular conformations of H+ K+-ATPase reveals an important
53



contribution of the A-M2 linker for the luminal gating. K. Abe, K. Tani and Y. Fujiyoshi. J. Biol. Chem.,
289, 30590-30601 (2014).

97. Model for the architecture of claudin-based paracellular ion channels through tight junctions. H.
Suzuki, K. Tani, A. Tamura, S. Tsukita and Y. Fujiyoshi. J. Mol. Biol., 427, 291-297 (2015).

98. Structural insight into tight junction disassembly by Clostridium perfringens enterotoxin. Y. Saitoh,
H. Suzuki, K. Tani, K. Nishikawa, K. Irie, Y. Ogura, A. Tamura, S. Tsukita, and Y. Fujiyoshi. Science,
347, 775-778 (2015).

99. Water channel structures analysed by electron crystallography. K. Tani and Y. Fujiyoshi
Biochem. Biophys. Acta., 1840, 1605-1613(2014)

100. Bovine F1FoATP synthase monomers bend the lipid bilayer in 2D membrane crystals. C. Jiko,
K.M. Davies, K.S. Itoh, K. Tani, S. Maeda, D.J. Mills, T. Tsukihara, Y. Fujiyoshi W. Kuehlbrandt
and C. Gerle eLIFE, 06119,1-36 (2015)

101. An intracellular domain with a novel sequence regulates cell surface expression and synaptic
clustering of leucine-rich repeat transmembrane proteins in hippocampal neurons. K. Minatohara, Y.
Murata, Y. Fujiyoshi and T. Doi. J. Neurochemistry, 134, 618-628 (2015).

102.GraDeR: membrane protein complex preparation for single-particle cryo-EM. F. Hauer, C. Gerle,
N. Fischer, A. Oshima K. Shinzawa-ltoh, S. Shimada, K. Yokoyama, Y. Fujiyoshiand H. Stark.
Structure, 23, 1769-1775 (2015).

103. Development of the field of structural physiology. Y. Fujiyoshi. Proc., Jpn Acad., Ser. B, 91,
447-468 (2015).

104. Characterization of physiologic phenotypes of dentate gyrus synapses of PDZ1/2
domain-deficient PSD-95 knockin mice. H. Nagura, T. Doi and Y. Fujiyoshi. European J.
Neuroscience, 43, 618-625 (2016).

105. Claudin-21 has a paracellular channel role at tight junctions. H. Tanaka, Y. Yamamoto, H.
Kashihara, Y. Ymazaki, K. Tani, Y. Fujiyoshi, K. Mineta, K. Takeuchi, A. Tamura and S. Tsukita.
Molecular and Cellular Biology, 36, 1-10 (2016).

106. Two-dimensional crystal structure of aquaporin-4 bound to the inhibitor acetazolamide. A.
Kamegawa, Y. Hiroaki, K. Tani, and Y. Fujiyoshi. Microscopy, 65, 177-184 (2016).

107. Hexadecameric structure of an invertebrate gap junction channel. A. Oshima, T. Matsuzawa, K.
Murata, K. Tani, Y. Fujiyoshi. J. Mol. Biol., 428, 1227-1236 (2016).

108. Thermostabilization of the human endotheline type-B receptor. A. Okuta, K. Tani, S. Nishimura,
Y. Fujiyoshi and T. Doi. J. Mol. Biol,.428, 2265-2274 (2016)

109. Molecular determinants of prokaryotic voltage-gated sodium channels for recognition of local
anesthetics. T. Shimomura, K. Irie and Y. Fujiyoshi. FEBS J., 283, 2881-2895 (2016).

110. Activation mechanism of endothelin ETB receptor by endothelin-1. W. Shihoya, T. Nishizawa, A.
Okuta, K. Tani, N. Dohmae, Y. Fujiyoshi,O. Nureki. and T. Doi. Nature, 537, 363-368 (2016).

111. Atomic structure of the innexin-6 gap junction channel determined by cryo-EM. A. Oshima, K.
Tani and Y. Fujiyoshi. Nature Commun, 7, 13681 (2016).

112. Cryo-electron microscopy for structure analysis of membrane proteins in the lipid bilayer. K. Abe
and Y. Fujiyoshi. Curr. Opin. Struct. Biol. 39, 71-78 (2016).

113. Crystal structures of claudins: insights into their intermolecular interactions. H. Suzuki, K. Tani
and Y. Fujiyoshi. Annals of the New York Academy of Sciences. in press (16-Feb) (2017).

54



114. The cryo-EM structure of gastric H+,K+-ATPase with bound BYK99, a high-affinity member of
K+-competitive, imidazo[1,2-a]pyridine inhibitors. K. Abe, J. Shimokawa, M. Naito, K. Munson, G.
Sachs, H. Suzuki, K. Tani, Y. Fujiyoshi. Scientific reports, 7, 6632 (2017).

115. X-ray structures of endothelin ETB receptor bound to clinical antagonist bosentan and its analog.
W. Shihoya, T. Nishizawa, K. Yamashita, A. Inoue, K. Hirata, FMN. Kadji, A. Okuta, K. Tani, J. Aoki, Y.
Fujiyoshi, T. Doi, O. Nureki. Nature Structure & Molecular Biology, 24, 758-764 (2017).

116. Crystal Structures of claudins: insights into their intermolecular interactions. H. Suzuki, K. Tani, Y.
Fujiyoshi. Ann. N.Y. Acad. Sci., 13371, 1-10 (2017).

117. Optimized expression and purification of NavAb providethe structural insight into the voltage
dempendence. K. Irie, Y. Haga, T. Shimomura and Y. Fujiyoshi. FEBS Letters, 592,274-283 (2018).

118. Thermostability enhancement of mouse claudin-3 in complex with the carboxyl-terminal region
of clostridium perfringens enterotoxin improves crystal quality. S. Nakamura, Y. Fujiyoshiand K. Irie.
Acta Crystallographica, F74, 150-155 (2018).

119. Crystal structures of the gastric proton pump. K. Abe, K. Irie, H. Nakanishi, H. Suzuki and Y.
Fujiyoshi. Nature, 556, 214-218 (2018).

120. Comparison of genomic and epigenomic expression in monozygotic twins discordant for Rett
syndrome. Miyake K, Yang C, Minakuchi Y, Ohori K, Soutome M, Hirasawa T, Kazuki Y, Adachi N,
Suzuki S, Itoh M, Goto Y, Andoh T, Kurosawa H, Akamatsu W, Oyama M, Okano H, Oshimura M,
Sasaki M, Toyoda A, Kubota T. PLoS ONE, 8:€66729(2013).

121. Oligl is a Smad cofactor involved in cell motility induced bytransforming growth factor-3.
Motizuki M, Isogaya K, Miyake K, Ikushima H, Kubota T, Miyazono K, Saitoh M, Miyazawa K. J. Biol.
Chem., 288, 18911-18922 (2013).

122. Three novel ZBTB24 mutations identified in Cape Verdean type 2 ICF syndrome patients. Nitta
H, Unoki M, Ichiyanagi K, Kosho T, Shigemura T, Takahashi H, Velasco G, Franscastel C, Picard C,
Kubota T,Sasaki H. J Hum Genet, 58, 455-460(2013).

123. Sequence-specific microscopic visualization of DNA methylation status at satellite repeats in
individual cell nuclei and chromosomes. Li Y, Miyanari Y, ShiraneK, Nitta H, Kubota T, Ohashi H,
Okamoto A, Sasaki H. Nucleic Acids Res,41, €186 (2013).

124. Epigenomics comes of age with expanding roles in biological understanding and clinical
application. Kubota T, Hata K. J Hum Genet, 5, 395(2013).

125. Epigenetics in neurodevelopmental and mental disorders. Kubota T, Miyake K, Hirasawa T. Med
Epigenet, 1, 52-59 (2013).

126. The role of epigenetics in Rett sydrome. Kubota T, Miyake K, Hirasawa T. Epigenomics, 5,
583-592 (2013).

127. Genetic and clinical factors associated with reticular pseudodrusen in exudative age related
macular degeneration. Yoneyama S, Sakurada Y, Mabuchi E, Imasawa M,Sugiyama A, Kubota T,
lijima H. Graefes Arch Clin Exp Ophthalmol,252, 1435-1441 (2014).

128. Genetic valiants in the SKIV2L gene in exudative age-related macular degeneration in the
Japanese population. Yoneyama S, Sakurada Y, Mabuchi E, Sugiyama A, Kubota T, lijima H.
Ophthalmic Genetics, 35, 151-155 (2014).

129. Epigenetics as a basis for diagnosis of neurodevelopmental disorders: challenges and
opportunities. Kubota T, MiyakeK, Hariya M, Mochizuki K. Expert Rev Mol Diagn 14, 685-697(2014).

55



130. Aqueous humor cytokine levels in patients with olypoidal choroidal vasculopathy and
neovascular age-related macular degeneration. Sakurada Y, Nakamura Y, Yoneyama S, Mbuchi F,
Gotoh T, Tateno Y, Sugiyama A, Kubota T, lijima H. Ophtalmic Res, 53, 2-7 (2015).

131. Long-term imipramine treatment increases N-methyl-D-aspartate receptor activity and
expression via epigenetic mechanisms. Nghia NA, Hirasawa T, Kasai H, Obata C, Moriishi K,
Mochizuki K, Koizumi S, Kubota T. Eur J Pharmacol 752C, 69-77 (2015).

132. A female patient with incomplete hemophagocytic lymphohistiocytosis caused by a
heterozygous XIAP mutation associated with non-random X-chromosome inactivation
skewedtowards the wild-type XIAP allele. Yang X, Hoshino A, Taga T, Kunitsu T, Ikeda Y, Yasumi T,
Yoshida K, Wada T, Miyake K,Kubota T, Okuno Y, Muramatsu H, Adachi Y, Miyano S, Ogawa S,
Kojima S, Kanegane H. J Clin Immunol, 35, 244-248(2015).

133. Putative PPAR target genes express highly in skeletal muscle of insulin-resistant MetS model
SHR/NDmc-cp rats. Hariya N, Miyake K, Kubota T, Goda T, Mochizuki K. J Nutr Sci Vitaminol
68:28-36 (2015).

134. Understanding the epigenetics of neurodevelopmental disorders and DOHaD. Kubota T, Miyake
K, Hariya N, Mochizuki K. J Dev Orig Health Dis (2015):1-9.

135. Maternal restraint stress during pregnancy in mice induces 113-HSD1-associated metabolic
changes in the livers of the offspring. Maeyama H, Hirasawa T, Tahara Y, Obata C, Kasai H, Moriishi
K, Mochizuki K, Kubota T. J Dev Orig Health Dis (2015):1-10.

136. Epigenomic-basis of preemptive medicine for neurodevelopmental disorders. Kubota T, Miyake
K, Hariya N, Mochizuki K. Current Genet (in press)

137. Risk factors for second eye involvement in eyes with unilateral polypoidal choroidal
vasculopathy. Tateno Y, Sakurada Y, Yoneyama Y, Kikushima W, Mabuchi F, Sugiyama A, Tanabe N,
Kubota T, lijima H. Ophthalmic Genetics (in press).

138. Epigenomic-basis of Preemptive Medicine for Neurodevelopmental Disorders. Kubota T, Miyake
K, Hariya N, Mochizuki K. Curr Genomics16:175-182(2015).

139. Understanding the epigenetics of neurodevelopmental disorders and DOHaD. Kubota T, Miyake
K, Hariya N, Mochizuki K. J Dev Orig Health Dis 6:96-104(2015).

140. Maternal restraint stress during pregnancy in mice induces 113-HSD1-associated metabolic
changes in the livers of the offspring. Maeyama H, Hirasawa T, Tahara Y, Obata C, Kasai H, Moriishi
K, Mochizuki K, Kubota T. J Dev Orig Health Dis 6:105-114(2015).

141. Aqueous humor cytokine levels in patients with olypoidal choroidal vasculopathy and
neovascular age-related macular degeneration. Sakurada Y, Nakamura Y, Yoneyama S, Mbuchi F,
Gotoh T, Tateno Y, Sugiyama A, Kubota T, lijima H. Ophtalmic Res 53, 2-7(2015).

142. Long-term imipramine treatment increases N-methyl-D-aspartate receptor activity and
expression via epigenetic mechanisms. Nghia NA, Hirasawa T, KasaiH, Obata C, Moriishi K,
Mochizuki K, Koizumi S, Kubota T. Eur J Pharmacol 752:69-77(2015).

143. A female patient with incomplete hemophagocytic lymphohistiocytosis caused by a
heterozygous XIAP mutation associated with non-random X-chromosome inactivation skewed
towards the wild-type XIAP allele. Yang X, Hoshino A, Taga T, Kunitsu T, Ikeda Y, Yasumi T, Yoshida
K, Wada T, Miyake K, Kubota T,0Okuno Y, Muramatsu H, Adachi Y, Miyano S, Ogawa S, Kojima S,
Kanegane H. J Clin Immunol 35:244-248 (2015).

144. Differentiation of multipotent neural stem cells derived from Rett syndrome patients is biased
toward the astrocytic lineage. Andoh-Noda T, Akamatsu W, Miyake K, Matsumoto T, Yamaguchi R,

56



Sanosaka T, Okada Y, Kobayashi T, Ohyama M, Nakashima K, Kurosawa H, Kubota T, Okano H. Mol
Brain 8:31(2015).

145. Multicentric occurrence of multiple papillary thyroid carcinomas -HUMARA and BRAF mutation
analysis. Nakazawa T, Kondo T, Tahara |, Kasai K, Inoue T, Oishi N, Mochizuki K, Kubota T, Katoh R.
Cancer Med 2015 Apr 17. doi: 10.1002/cam4.466.

146. Willingness of Japanese patients with breast cancer to have genetic testing of BRCA without
burden of expenses. Nakagomi H, Sakamoto I, Hirotsu Y, Amemiya K, Mochizuki H, Inoue M,
Nakagomi S, Kubota T, Omata M. Breast Cancer 2016 Jul;23(4):649-53.

147. Mutations in CDCA7and HELLScause Immunodeficiency, Centromeric Instability and Facial
Anomalies Syndrome. Thijssen P, Ito Y, Grillo G, Wang J, Velasco G, Nitta H, Unoki M, Yoshihara M,
Suyama M, Sun Y, Lemmers RJLF, de Greef JC, Gennery A, Picco P, Kloeckener-Gruissem B,
Gungor T, Reisli I, Picard C, Kebaili K, Roquelaure B, Iwai T, Kondo I, Kubota T, van Ostaijen-Ten
Dam MM, van Tol MJD, Weemaes C, Francastel C, van der Maarel SM, Sasaki H. Nat Commun
2015 Jul 28;6:7870. doi: 10.1038/ncomms8870.

148. Risk factors for second eye involvement in eyes with unilateral polypoidalchoroidal vasculopathy.
Tateno Y, Sakurada Y, Yoneyama Y, Kikushima W, Mabuchi F, Sugiyama A, Tanabe N, Kubota T,
lijima H. Ophthalmic Genet 2016 Jun;37(2):177-82.

149. ChREBP binding and histone modifications modulate hepatic expression of the Fasn gene in a
metabolic syndrome rat model. Suzuki T, Muramatsu T, Morioka K, Goda T, Mochizuki K. Nutrition
31:877-83 (2015).

3. HHENRET S LOBEN

F1EI. 3. HHEDVERET DI LORLEN] DREHEZESEINIL,

ATOD Y MI, MEVBHEORREEVOMENLBEEICE T 2RITORFABEGCERDE
RIZEY 5. IT ZFALERIRNEORLICET 25MF, L HEXRICERATREGEBE
MORRZRETLOTHY .. EERCEERT. 120743714 vIRF, SREKLEMRN
HBELTHRZEDILEN DD, ERPROERNEVBILHY . BLOEENARBICKRET
SDIERELANBTHA-O. BEOZRAFTXE L THRRRZEREL. ARBRERELEOTH
TEITAEH - ERSETWK I EZBETONEUTH S,

4. BEET7YMILERIZESRETOO—FKIT YT

TYORHLEEELE LTHIEEEZEZRELTWADIE, ITICEIT 2 EECHESN V32—
2avVI bz TORAGEL A, XRAEEY. IT ICHET I WEFEE L. REMICIERARBRR
FEEPEEABHL, HRXFETHILZHELLTVS, TR 2B-1DOEHY. RARLEHD
AERMEAREZEEICSNTIE, N EEORKEL D 200kb # B Z AMBERODERESHELRFY TR
A —ZBEFHBRAICEVEERICEERESE2RMTOBAECILEMEED A h X LBFEE
BLDOD, ARINEENEEAL TCRIAECER~NLERT LG E. ERAXALEMDZHM
EIRITB=ODOEMBARANEILF TN LT, BEfMIOTEREEZS O, IT ZEFALEERAIL
EBEMRARICEVNTIE, TR 2-B2 DEBYZ N\ BEOREZELEERTEVSaL—2arvyY
JrOMFEZHITLTESDH DD, BAAEIZENT, TOHFAREEZEL T EVSIRF—L4LE
Lfzo ShICKY ., XRALLEVOEEREER M. ROV ZaL—Y3V / R9 Y-V TRV I B
77 (myPresto) M5ER L. RIEKRXAYLERMAREEOHEEELEEZDDICHREEZE
HTWBEZATHD,

57



FHOSEE THOFE THFE

THR28FE THR29FE

FER30FEE~

| BREOELDNAZ IS B RS

—
HFRAXAILLE
MEENDSE @ EBRBLEERICHTS. LAVNEEOAH BRERREEREGHLE
fb-aREk =R LD LEMDER
(Hﬁﬁ#ﬁ%)
BEEELOME
WEL
28 = s - %%-E
| EHLELD. AERRLANEEILAR \ggffﬁggﬁifjgﬁ | DBA
HERXALLEs  AETRORS | WlanORE:E |
YL FE D B 4%
it BEOEEENENBRONERFILE | ATORERMEMBEED
MEEDEARAETRODSEORYT | EARBETRERV:, 8l
ARFRECHORERBEEORS | ERWEAMORELE
EEMBEBIEDI=OD | CSMEmERTEAL 7= 8 oi | E D8
EEMENEETOME  SHOREEOR D
E2-B-1. BEXT7V FHLERICEDETOA—FIy S
(DR EERRARCEWOEERIMBHF)
FHSEE TH6EE THTEE TH28EE THOFE THRIEE~
o s - & FRRECHELY T
S o || EAEOMNRE
T e BISEIBRO = A (E< BB 1= B R WA F %
AEUBT LD | i DERSR
oRsD ol i BIEEN S OB/ AR L S MEA OB
=y A WEEDESR
U | [ BRELAHOIRTT 4
7| ok, F—aR—21k
Fiin silico 32l — | = 1] SHE A
O R D | [ e BE S SR S I PR ARE L TR SO iié
™ T P ORASE Vil S DEA
g EEEA-BERORERL
! TS WED AT LML R |
BiELEn TERET 5, |
& EEEOPABIEE BT
SIS L ANDR I~
B SROBE
FRRB R T L WELI= 27— =5 ROE
T IALESrE B v i%sE. T8
TEEE J- 20— R oS,
L o ]

2-B-2. BET I MWLERIZESFEFTOO—KRI YT
(QIT #FAL-EFMNEELRE B EB M)
58




5. ARBARDERR - TR DAL MEKIE

TROEBY., ATOD ) FTRHEEDO (RALEW FEQ (1) ITEhThHREARA
REZES KK &Lz, BEOIODVTRHRAMEZDLNHFTCERZLEMRTHIFTRE—BE (X
ERXRADILERRES  EXRETREHRR) £, REQITOVTIE NMR IZX 2BERFT D5
BTEALEMRTHIIBH-—XK (REARAYEERTRARES HRRKXE) 27009 b
J—F—&tL., BRAELLELTEROKRE., BIMRAEREINFOMREELSEL T—HRHLGHE
12t . MTOT Y M —F—AFHRT HRERAXAYILERTARMESICE. BHEE
ELT3R2EE (EICHE) AELTVS, ChoDEXRZRREOBEEHEL LT, 21— —=
—XERVEIFOOERZEDHDS LT, HEREKERFEARARENTRLEL ST,

| AMED |

e R ES g

A

RERRZAEFRAEATRES

TOsOH) -4 - 3h5 — B JOS1IN) -4 - sm —%
i BAY LSS -0RE oM, SR AR : RS HIEE (NMR) [C&39U0RE0E
ERMEMBEOS L5 T30 - HBE0M5R, S5 Bt TIcH B RSRER Eh R 5
FIMFESEE(CLOMFEAN I A ST
H&EEEN BELZN
I | ! : ‘ !

ElA e Hibxe Lok d KEAS AEEASY WA
SHBHRE - mEEE HEHRE : THEBT HHEEAE « MLEA SHBEAE : T SHEANE - BEiFa SHBENE - AREEE
VAR RESTIRAEY iVEA - USSR iNEA : FFAESHE AREN ;. HEETEin silico PR XIRRURTR R . ERREmESm
IO RN GAN=Z LB DD LFI329-ERERR PPk IPEE W ] Cd BT RBRUED O REE YN EE R
il Badi] EFIACEMEMIE R FEamRERREE LI FoRiE {EEIES TR Wed JiEMaRoRiER

bR BB EE [ Hhihin SR mhE s oflFE
LM X LR
3
HHRIAS IR(EFFEM RRRT
SHEFTE : BIFS T+ FHOHTTE i SHEEATIE « TPt
INEE - AR SRkl i BETARL 988 - miSwEEmE
|| EFEmusiaLs SRR FEMELRBACS TS | |
MORWFHINEE, 5 WEEOANZ L LIRAT U—SEBLUATY s
UHRRESREDE W7PI0-FdBBACS
ToEmmRoRER 75\ Moot
SNAE RO

FRERERERLAE
SHEMAAE : (EWIET
WA WEL -0 EmRRRE, Thi
AL SMREFRE

FHEQ  RIEAEERARMEEMOEERTRIF SR ITEERAUCENERRAI LB

2-B-3. EXREkMAH

59



BE. ZTAT Y FMZDOWTIE, AMED OFEFHEZEERICTTRO &L 5 ITH&REEMTHN
T3,

MEFRED XREKBRFARACEYOEERKMEFRE

<EE>
KA . =B (T =5 6F)

P =T RBREZKRFR EFPHRE EHER
FE BT RRXRFEXFR EFRMARE iR

ZER | £F X MTNNKE  FREREER
a0 I RRIEKRY BE¥R Hi%
KR B RILKE SuMERERRT iR
AR Y BREZIXF BTFMEFER #R
A 8= mEXRFEXRER EFHRR B

<FHli#ER (AMED E&RFEBEEN 551A) >

[FF s 5]
IZERLTWD

[GFfli= A 1]

AIEEIZHWD 12D OB RIMEEMEEIZB T, ZhE TEERBEETFERHVWZA
FERBAELZAVLT-DORETHoT-EREGHERLRT 7 7 A% —HiEE L UE A
DORFRFEIZOWTIE, YO BEMNZIZTER LIBT3, Zhickh, ZhETERD
TRWEEZEZ LN TELRRLEYO BRERREM L ERAR L5 &E LIFH Z &
T& T, A%kIL. RREEWES—A L LI-EELBERBROTESEZIRT 270, RER
Bz Ot e oAIHEE2ZEZA DL ENRH D,

60



MEREQ 1T ZEFALEHFNEERRHEREMERRE

<EE>
K4 AR, & (GRE 6
& #EY WA 7—YHRAEH EVEZREHER
BIEILEHMERR LEHRE
+t@E FA| UafEARY REMNFRMHAEMKE TFEHER
EE & RRIEKRY HERNAIRHARER HEHR
Rith HihA Bt EREG R TLRARE 2 —
HENFRAAEINL—T JIL—TF4L o 4—
AR B8R EFERIKE £AHBEMEN HEHE
ZER | BF EBX BRI KFERFER EHERFERRRE IR
kO EA] EEER-BE-FBRAERNAF A7+ T49R7O
o b TR R —F—

<FHfi#5R (AMED EHRFEMEEMN 551/A) >

[FEMmRER]
EBENRTW5

[FFfli= % > 1]

HHFHHY in silico VI alb—va /A7 ) —= U 7HIRBE TIX, EEHEOBRIFEEE
bEBE LT ) 7 FEZREL, RO CEEEEMERHTZ N TE R, T2,
EREBEMRITERN T, 7 74 BRI X 5 BEAFAEIT L, &REE VR BIEEFICL Y.
R L 20 5 2BEBOBEERHEOMNAEBEREICHKI L, WTHOMAEEE b 44
DEHBZER L LT 5, 5%, SEREIRZESE S S AEEEREN Sy r—U L
LTORTBLUOEDRIELZEZ HLENDH D,

6. ERXNME

EEFORAERNERIETEHRITTEY. BIEOPRIEAREBDEREBLEL->TWS, A7OPx
9 LTlE. BARNELKHAS/EL LTVWAIRAVEIEICEVWTHREL L ->TWVS MELAEICES
TEHRERGFNEETSICLEALLTRREIELNAL CGERLERGW) L, THERILEMEED M
SYERHLTLEEENDETETCERIETERL EVWS-MBREMRT IMEHREER
LTz CHICKYRRIEEMDREFZLITAHEEDICZ, HEBEIZET3BEZRBRTENIL. XAY
BIEMEER LASEIND, £, ITEZFALEEESRAEEBEMRARZEBICES T, insilico
DAL= av /SR =GV MO TERFETAEICKY ., BETOLRESE -
RBHEIEL. REDEDFILEAYMRI ) —Z T OHAILTIFEONGMEENZHEETE T IEE
RIRHIEBYDRANTTEEE LD, ChIZk D BARODEERE G235 LITE 2 ENTENE,
RELGRBFDNRIPEFINDS,

61



C. Ki&h< 4~ ORN AJRIEH it EA2BH

1. IRBEARZEE (TP v b)) BE

JaUrs bE | thiktT A 2 ORN A B AR5
p LE
TR R L e | 1 e REEL Ea—— b (BE2E20031)
— L OB
Ot - EEMEE (TR 264 7 A 22 AEERT)
OB BRI S E (THk 26 45 7 B 22 BUREE - ERMRSH AR
A S, EK29428 17 B—8EE)
O% 5 SRS B RAHE (TR 284& 1 8 22 BEERT)
O EMEL 2017 (FH 29 %6 A 9 AEERT)
$AmzE e

ooy rOEK - BIE

SEEICFEVNACERNEDEE XIBMZRTTE Y . EREGCEADHEMOREILINRE
FNTWD, LEA>T, Bl WS BEEMEREDFEICEY. 1 SEEDHNAPLRIEE
BETLISHRMEART SL T, XHEREXRRLEEZD Quality of Life DRAILELEERE
DEMZENFHTE L EBHNET B,

BAMICE, RELPIZHEET S, NAMRENDBTSIIIVY—LIZEFEFNS miRNA (¥
470 RNA) IZEB L. BINABIR L2 —RUVELRFERMR L 2 —AEBEL TSR
RIEHR & MikY > TILEFAL T, miRNA ZXKRRICHET L, SEEEDOEEICS VL THEIIL
MiRNA D2 —VZRHT EEBIT, T—ER—RE#EET L, £, KOLE-LEOMBEMN S
EICRIE M REE M O A T LZHE THHT 4,

FHEE (£ (B6r: BFMA)
BIREE WRTEE TSR | #2 T RFERMMARHA EEFBEENRK
) ) ) ) EiIAAHEL
K 26 FERE R 30 EE TRE 28 EE TRk 30 EE
vA—, BLE
H28FY $h1T%E H29FY $h1T%E H3OFY #h1T%E BEITEE BT EEE
1,585 1,437 1,552 7,898 7,899

62




1. BET7OMAL
BETY MHLIEE
TBEFEREIZKDEZDE
RAFE LT —3_X—XRUniRNA BIEE M Z2FIA L& R0 Ehmik
EEEEE (RFEE)

EXFIRE (FK 26 FE) ETE : — =g —
HfE FEm e (FRk 28 ) ETE ;0 R0
T TR (FRR 31 FE) ETE ;0 EHE: 0
BEESKREE (RS FEFE) | 51E : 5

ATOD ) T, ARBRROHEREZB I, BELHEARHE. Xt EmE. 77— L4
BASHRVTLI Dy SATL-HA I VRABAESHD A #MNSE L. ThENARRFREEST
DI F L EEE L (TR PHERERUVEHEREEEN LI — T+ —SLEFHEL.
RAERRDOIBELEEDTz, TD=H, BETV MHLEBEIZEWTIE, B2 FRTHERR
1o 4tb, A—HY—T7A&—FSLAD 1 #EMD, FREFNTERT D, St ESA LTINS
CLHEBEEBEE Lz, T, BIZITHARBRZERRAZHEL LTLETT50ICIE., KIZEHRE
ELRELTPWADERREZ(TOLELNHY ., HEDLTETIIHERMBEEZETLHLEEAONS
Ehn, BERKREEZ 7O ) METERSERTHISMOFEICHRELTWL S,

AT, RLEXSHPHEFERRZFALZEE DAREXY M) ITDOVWT4 A8 HIZEE
FEENOERITEERTEZZTTEY ., BHICKR - LS bageELE L, £, BXEHE
1 2020 EMSHAFKBRRDODEIMRBEFEL TS, EICEVTH, MG L-HARARLSED S
nTWdEEZ LN, E*E RIREEFETICHAOESN LTINS ENEFIND,

BIZIEBRAVICEWNTIE, BEHSATHLS S FMAEFETELIADEISEEFEERICALLTLSHDD,
SHRAEHFERZEIC Ef(%'d"%)f'&')l F. NAZERBICEKR L, BEEAORKZHMFEICIEEL. ThIC
IS CH-REARICIEUDITAMENH S, miRNA Z ALV EETE. REOZHICEREEXET
HEEBZDON, BRHOBEEN LT IINE, NAZEDOREAZEICE T 5EAEDOEKRFHREENINKEL
METdELtIc, REAERICEYANRDBEFGZERESHETILLEFINDS,

2. FRAEABRVEXT VLT b
(1) HARFERRE

MRFAHXIEER SEHE

EiNAHRE LS — BIRFER
R 22— WL, JMACK., JBICXK
REEMMICEITATREL MIRNA BB T -2 R—20 | BIAAAHRE L2 — BIRFER
BE MRtV Z—. ®L. JMAC, JBIC
EiANAHRR L2 — BIRFER
MRtV 22— ®L. JBIC
RL.RZ. 77 b4, RBIHX,
PSS, JBIC

XUNMAC : BHEFFEMFEENNA AEHARM IOV — 7 A

JBIC : — &t FiEANA A EEFEHRILO VY —2 T LA
PSS : LT3y VRTFL - AT AKKEH

@D | EE &S miRNA DOMBEB IR

@

@ | miRNA Z2Mr~—7H— & miRNA 12 & 2 Wik fiT D B 5%

@ | EEERIRIE CTOFEAICAIT-RE S X T LD

MERAFZREED® BEEED miRNA ORBEIERHT
EiIAARREYE— (NCC) . ENNRFERMELF2— (NCGE) DA AN IIZRFSAT
WBHIME, BLVEE 8 KEETIRE LIBRKRICOWTEREE DNA Fv TE AL #EFER7Z miRNA
BiTETT Lz, BEAMIZIE, 15 BONA (BAA. KD A. BREAA. EEIA. FAA. B
63



EAA., B, IAA. IRENA., BIZIENA. BRNA., BERBE. AE. S&UVRES.
BARBEEHDEM . 7ILYNAI—REDRIMEEEREEEET 53, 463 mIAfBIT L1z, Fi=.
NEOBKIZHIET DEREREME LIz, BH. SNOOREICIIERHPARBAYT—H—D#
FEAOEM@IZMA T, ENFH., FPTEFIGEOBRLEIEALIMEERT H-ODT—H—EF
D=HDBREEED,

EBITNCCITHEVNWTHAT—H—DRIIZERT S-ODRIREHEEETL. 13EONAERSE
Hkm:E. 1908 FEHHD ZWNE LB ET o1z, —A. T ODREADERKRERICDOLTIE, HARKR
KIZOWTIE TIRADSAZSFIER] TZEM T —2R—X 1, BAERKIZDOULTILNGGG /31 A7\
JDERICEDNTIRE L=, BBHTERIEH 5, 3000 FlIZE>7=,

Ff=. miRNA 7R 77/ JLAIEICKE L. HROMELER, BIEROBE. BREDTEHEDI-O., #
FEIH AT RN TORNEIZEDEE. miRNA ZEMEORK. T4 /07 L1 2RV -REEEF AR
¥, REEBOTE =M. Z2ENFOEELBEMRZITo1=.

r N

HMEBRIFEQ EEHEEAICAHENATEEL miRNA BRT— 2 R—XDESE

AKITODY bOT—AR—XERIZTOWVWTIE, BXESMEBICLD [T—IXR—XHAKEH S
Bl ITBWT, EEROBET 2 2REITH-HDT—ER—ADEBEHLS L UVEREZEDEHH %
ZEL. £T -3 DRE2ZRILEELEHRLTEHEEZHEDASE Lz, COAMICEDE, T
—AR—_ZZEUFHEEFAZ. BARLIET—2R—X[ZNCC, NCGG [FLHARTOT Y MIRMHS
NIRAD miRNA RBETO 774 )L, BLUVBRFERZEZHZL. T—24&M - BTAO> by
FOA—Y— - A A—Tx—RIZKYDRERT—2%%5. MBTEDLVRTLEEE, ERAL
fzo BB, RORTFLIENCCHIZRE Y F7A—2NDFRELTHEEL, [BHROBEEHEER L,
CDVRTLAIZIE, EEFEEOTIE LI-BRERS IUESRE DNA FvF2&35<4/44-0 RNA
BT —2EHMEMNITIRE LTz, . BRBEROCERDOIREICHIG LI-BHMRES R TLEE
L. EHEBEQTEREL-Y—H—EFE - RAEITHELFEREFRE L=

Fr. RABETEHAI—Y—T+r—SLEZRELz. REFEEL. A—Y—T7+—F LHES
2T EELYESE2EAEL. TOD ) FEAKOEB KR, BT SERRPAZTOEMEE. miRNA
FRAWV-ZEZEORRBRCHRZH T —N—0RK. RUHKHBHFEIIODVT I+ —Z LKERIT
D|EZETo1=,

HEEFEEA® miRNA ZHi<—h— & miRNA RE BT OB

AHA. KEEHNA., BHRA., BENA., FiENA. BERLA. BBEDLA. DA, IRELA., @
RBE. BEWRAA. BILENA. BERBESICOVWTEHYT—T—DOREZTL. FRENRKRE -
EEENIGEIEZ DIEREET-, £, TILYNA I—FK. MEEBHME. L E—/IMEBIZBGEIC
DT, TNETNEBEANEHFT 24ERE1F-, S5ITdeep learning DFEXICK Y. 13FEDHA
FEBFICHATEFEEEREL. REVLADHFNERz. ChODERIZEDE, HRICERT S
BRIKICK ZETE EDRIETmEZERE L 1=,

T2, BRADY TR A THEOERRZULEDREAMHREICTEET IHES L DOBEENR
FEEREN=_—XICHULTEFL, AAAICBVWCEERNICERLGBEZHATE7IILTY X LE
BF L1=,

MERAREE@® BEBRBETOERICAT-RES A TLDORRE

SELENERLEL LT, IDNAFYTRMZEE LE-REAAEE - #&E - JOba - 5%
MELGLOVITRESRATLORFEE CoDREE]. TEE. EFRMIC RNA ZHH. BERY S5,
miRNA Z1B1E 9 24T, HEL VLB T miRNA Z1RH I HEMOFF L. TRNA [THEMGHRE T O—
TZRAL=miRNAAIE S R T LORFE]. RV HREMBEET Y VYU —LFmiRNA O - BEE
FUMRNA BT ZIT S EBBREVATLORE] £17o71=,

64



(2) BET7ILTv b

FETI Ty MER

MARTILINAI—EET S=H0ZE7ILT) XL

HIERRE (RiEE)

EXRRR (TR 26 ) FHE EiE : —
HRE E e (FAK 28 ) ETE ;5 E4& - 5 GERD
BT EEHMERE CERU3IFE) 5@ 15 E4E - 20 GERL)

ERTITIXLIF DA, KEBEHA . BAA, BENS A, FFENA . ERENA . BBELA . fiHA .

EMNA ., MEBE. BERAA. BILRAA. BEREBESE LV EAADEN. ZILYNAI—RK, ME
MERHE, LE—/MARBRHMEICDOVTDIDTHY . FEW7IILITVXLZANEHFYNEIZDL
T, BRICHErHEZ 1T o TS,

<HLBIEEEEE>
s XD RS BEFED | MtV R | ERIREA~ | JOrEA
i HEIAESR | (HEZET) | EE4EK 5% DEHEE TDERL
82 —~ 51 —~ - - —~

ATODzY FOBRIZOWVT, IHAA. HELA. ﬁﬁ:‘zﬁb“/u BLAA . BEEMES. 220
FEDY—N—DEEICET IRXZEOH-HMX 82 B, ZRFOAR 204 ETrHRATHEEBIT
EOERES RO L, 3 IEI@IEIW//?I?/’?AEI@L’C’A%ELT:O Tl YI—H—RUBREF
v FEFEIZET SRR OFFEF O R HREL 1=,

(?%Eﬁ‘f‘s | nlbx%( ;é%ﬁ :%_:)
1. Large-scale circulating mlcroRNA profiling for the liquid biopsy of prostate cancer. Urabe
F, Matsuzaki J, Yamamoto Y, Kimura T, Hara T, Ichikawa M, Takizawa S, Aoki Y, Niida S, Sakamoto
H, Kato K, Egawa S, Fujimoto, Ochiya T. Clin Cancer Res 2019

2. Girculating miRNA Panels for Specific and Ear |y Detection in Bladder Gancer. Usuba W, Urabe
F, Yamamoto Y, Matsuzaki J, Sasaki H, Ichikawa M, Takizawa S, Aoki Y, Niida S, Kato K, Egawa
S, Chikaraishi T, Fujimoto H, Ochiya T. Cancer Sci. 2018

3. The development of a prediction model using serum microRNAs for evaluating axillary |ymph
node metastasis in breast cancer. Shiino S, Matsuzaki J, Shimomura A, Kawauchi J, Takizawa
S, Sakamoto H, Aoki Y, Yoshida M, Tamura K, Kinoshita T, Kitagawa Y, Ochiya T. Clin Cancer
Res (in press)

4. Integrated extracellular microRNA profiling for ovarian cancer screening. Yokoi A,
Matsuzaki J, Yamamoto Y, Yoneoka Y, Takahashi K, Shimizu H, Uehara T, Ishikawa M, Ikeda SI,
Sonoda T, Kawauchi J, Takizawa S, Aoki Y, Niida S, Sakamoto H, Kato K, Kato T, Ochiya T.
Nat Commun. 2018

5. Extracellular vesicles and encapusulated miRNAs as emerging cancer biomarkers for novel
liquid biopsy. Yoshioka Y, Katsuda T, Ochiya T.
Jpn J Clin Oncol. 2018

6. Emerging roles of long non—coding RNA in cancer. Sanchez Calle A, Kawamura Y, Yamamoto
Y, Takeshita F, Ochiya T.Cancer Sci. 2018

7. Unveiling massive numbers of cancer—-related urinary-microRNA candidates via nanowires.
65



Yasui T, Yanagida T, Ito S, Konakade Y, Takeshita D, Naganawa T, Nagashima K, Shimada T, Kaji
N, Nakamura Y, Thiodorus IA, He Y, Rahong S, Kanai M, Yukawa H, Ochiya T, Kawai T, Baba Y. Sci
Adv. 2017

8. The small vesicular culprits: the investigation of extracellular vesicles as new targets
for cancer treatment.
Urabe F, Kosaka N, Yoshioka Y, Egawa S, Ochiya T.Clin Trans!| Med. 2017

9. Extracellular vesicle—encapsulated microRNA-761 enhances pazopanib resistance in synovial
sarcoma. Shiozawa K, Shuting J, Yoshioka Y, Ochiya T, Kondo T.Biochem Biophys Res Commun
2018

10. A combination of circulating miRNAs for the early detection of ovarian cancer. Yokoi A,
Yoshioka Y, Hirakawa A, Yamamoto Y, Ishikawa M, Ikeda SI, Kato T, Niimi K, Kajiyama H, Kikkawa
F, Ochiya T. Oncotarget. 2017

11. Emerging role of extracellular vesicles as a senescence-associated secretory phenotype:
Insights into the pathophysiology of lung diseases. Kadota T, Fujita Y, Yoshioka Y, Araya
J, Kuwano K, Ochiya T.Mol Aspects Med. 2018

12. A tissue microRNA signature that predicts the prognosis of breast cancer in young women
Hironaka-Mitsuhashi A, Matsuzaki J, Takahashi RU, Yoshida M, Nezu Y, Yamamoto Y, Shiino S,
Kinoshita T, Ushijima T, Hiraoka N, Shimizu C, Tamura K, Ochiya T. PLoS One. 2017

13. Circulating MicroRNA-92b-3p as a Novel Biomarker for Monitoring of Synovial Sarcoma.
Uotani K, Fujiwara T, Yoshida A, Iwata S, Morita T, Kiyono M, Yokoo S, Kunisada T, Takeda
K, Hasei J, Numoto K, Nezu Y, Yonemoto T, Ishii T, Kawai A, Ochiya T, Ozaki T. Sci Rep. 2017

14. Circulating exosomal microRNA-203 is associated with metastasis possibly via inducing
tumor-associated macrophages in colorectal cancer. Takano Y, Masuda T, Iinuma H, Yamaguchi
R, Sato K, Tobo T, Hirata H, Kuroda Y, Nambara S, Hayashi N, Iguchi T, Ito S, Eguchi H, Ochiya
T, Yanaga K, Miyano S, Mimori K.Oncotarget. 2017

15. MicroRNA-125b expression and intrahepatic metastasis are predictors for early recurrence
after hepatocellular carcinoma resection. Shimagaki T, Yoshizumi T, Harimoto N, Yoshio S,
Naito Y, Yamamoto Y, Ochiya T, Yoshida Y, Kanto T, Maehara Y. Hepatol Res. 2018

16. Identification of the novel 3' UTR sequences of human IL-21 mRNA as potential targets
of miRNAs. Enomoto Y, Takagi R, Naito Y, Kiniwa T, Tanaka Y, Hamada-Tsutsumi S, Kawano M,
Matsushita S, Ochiya T, Miyajima A. Sci Rep. 2017

17. Maintaining good miRNAs in the body keeps the doctor away?: Perspectives on the
relationship between food-derived natural products and microRNAs in relation to
exosomes/extracel lular vesicles. Otsuka K, Yamamoto Y, Matsuoka R, Ochiya T. 2018

18. Clinical significance of circulating miR-25-3p as a novel diagnostic and prognostic
biomarker in osteosarcoma. Fujiwara T, Uotani K, Yoshida A, Morita T, Nezu Y, Kobayashi E,
Yoshida A, Uehara T, Omori T, Sugiu K, Komatsubara T, Takeda K, Kunisada T, Kawamura M, Kawai
A, Ochiya T, 0Ozaki T. Oncotarget. 2017

19. Exosomes: toward clinical application. Kadota T, Yoshioka Y, Fujita Y, Ochiya T. Nihon

66



Yakurigaku Zasshi. 2017

20. Extracellular vesicles as trans—genomic agents: Emerging roles in disease and evolution.
Kawamura Y, Yamamoto Y, Sato TA, Ochiya T. Cancer Sci. 2017

21. Girculating microRNAs and extracellular vesicles as potential cancer biomarkers: a
systematic review. Matsuzaki J, Ochiya T. Int J Clin Oncol. 2017

22. The role of extracellular vesicle microRNAs in cancer biology. Takahashi RU, Prieto-Vila
M, Hironaka A, Ochiya T. Clin Chem Lab Med. 2017

23. Extracellular vesicles: Toward a clinical application in urological cancer treatment.
Urabe F, Kosaka N, Kimura T, Egawa S, Ochiya T. Int J Urol. 2018

24. Imaging of angiogenesis of human umbilical vein endothelial cells by uptake of exosomes
secreted from hepatocel lular carcinoma cells. Yukawa H, Suzuki K, Aoki K, Arimoto T, Yasui
T, Kaji N, Ishikawa T, Ochiya T, Baba Y. Sci Rep. 2018

25. A Challenge to Aging Society by microRNA in Extracellular Vesicles: microRNA in
Extracellular Vesicles as Promising Biomarkers and Novel Therapeutic Targets in Multiple
Myeloma. Yamamoto T, Kosaka N, Hattori Y, Ochiya T. J Clin Med. 2018

26. Biocompatibility of highly purified bovine milk-derived extracellular vesicles. Somiya
M, Yoshioka Y, Ochiya T. J Extracell Vesicles. 2018

27. Cancer-secreted hsa—miR-940 induces an osteoblastic phenotype in the bone metastatic
microenvironment via targeting ARHGAP1 and FAM134A. Hashimoto K, Ochi H, Sunamura S, Kosaka
N, Mabuchi Y, Fukuda T, Yao K, Kanda H, Ae K, Okawa A, Akazawa C, Ochiya T, Futakuchi M, Takeda
S, Sato S. Proc Natl Acad Sci U S A. 2018

28. The Sox2 promoter—driven CD63-GFP transgenic rat model allows tracking of neural stem
cel l-derived extracel lular vesicles. Yoshimura A, Adachi N, Matsuno H, Kawamata M, Yoshioka
Y, Kikuchi H, Odaka H, Numakawa T, Kunugi H, Ochiya T, Tamai Y. Dis Model Mech. 2018

29. Extracellular Vesicles: New Players in Lung Immunity. Fujita Y, Kadota T, Araya J, Ochiya
T, Kuwano K. Am J Respir Cell Mol Biol. 2018

30. Extracellular microRNAs and oxidative stress in liver injury: a systematic mini review.
Matsuzaki J, Ochiya T. J Clin Biochem Nutr 2018

31. Circulating microRNAs and extracellular vesicles as potential cancer biomarkers: a
systematic review. Matsuzaki J, Ochiya T. Int J Glin Oncol 2017

32. Multilateral Strategies Utilizing Exosomes for Cancer Therapy. Nishida—Aoki N, Ochiya
T. Gan To Kagaku Ryoho. 2017

33. The biological role of exosomes in bone remodeling and bone diseases. Urabe F, Yoshioka
Y, Ochiya T. Clin Calcium. 2018

4. BNABBKBRISETOI—Hh—EEE niRNA T—H—~DHfF MEEE miRNA OFFEH ~ER
FHIEMN LM - RERICAET~ BAZLEE 2017

67



3. BOVFYRNAATO—ITEBTLIDavATa oy RIFBEARME, Ba8EL. Thelipid
2018

36. mMH<4 -0 RNA BIEICK BFEDNA - BEASAADEIAZE WEEEAAE, BAEL. MBEE
2018

3. NARHBWICEEZ L -0 HRMTOATREMN L RE RIEEARE, BRAFLE LAREAE
2018

38. ¥4V ORNAZRAW=-NAZHDES &K MBRAKRES, ZA8ELE RUMNERESEK 2017

39. Extracellular vesicle transfer of cancer pathogenic components. Fujita Y, Yoshioka Y,
Ochiya T. Cancer Sci. 2016

40. Versatile roles of extracellular vesicles in cancer. J Clin Invest. Kosaka N, Yoshioka
Y, Fujita Y, Ochiya T. 2016

41. Concomitant Evaluation of a Panel of Exosome Proteins and MiRs for Qualification of
Cultured Human Corneal Endothelial Cells. Ueno M, Asada K, Toda M, Nagata K, Sotozono C, Kosaka
N, Ochiya T, Kinoshita S, Hamuro J. Invest Ophthalmol Vis Sci. 2016

42. Generation of a novel transgenic rat model for tracing extracellular vesicles in body
fluids. Yoshimura A, Kawamata M, Yoshioka Y, Katsuda T, Kikuchi H, Nagai Y, Adachi N, Numakawa
T, Kunugi H, Ochiya T, Tamai Y. Sci Rep. 2016

43. How cancer cells dictate their microenvironment: present roles of extracellular vesicles.
Naito Y, Yoshioka Y, Yamamoto Y, Ochiya T. Cell Mol Life Sci. 2017

44. Extracellular Vesicles in Chronic Obstructive Pulmonary Disease. Kadota T, Fujita Y,
Yoshioka Y, Araya J, Kuwano K, Ochiya T. Int J Mol Sci. 2016

45. Expression Level of Urinary MicroRNA-146a-5p Is Increased in Patients With Bladder Cancer
and Decreased in Those After Transurethral Resection. Sasaki H, Yoshiike M, Nozawa S, Usuba
W, Katsuoka Y, Aida K, Kitajima K, Kudo H, Hoshikawa M, Yoshioka Y, Kosaka N, Ochiya T,
Chikaraishi T. Glin Genitourin Gancer. 2016

46. miR-135b, a key regulator of malignancy, is linked to poor prognosis in human myxoid
| iposarcoma. Nezu Y, Hagiwara K, Yamamoto Y, Fujiwara T, Matsuo K, Yoshida A, Kawai A, Saito
T, Ochiya T. Oncogene. 2016

47. Novel combination of serum microRNA for detecting breast cancer in the early stage.
Shimomura A, Shiino S, Kawauchi K, Takizawa S, Sakamoto H, Matsuzaki J, Ono M, Takeshita F,
Niida S, Shimizu C, Fujiwara Y, Kinoshita T, Tamura K, Ochiya T, Cancer Science. 2016

48. MEHD<TA - 0O RNA BRHIZK SN\ AT —H—1FEDETEEE. mIIERF, ZEERF, E8
#Jk, 2015

49. Ultra-sensitive liquid biopsy of circulating extracellular vesicles using ExoScreen
Yoshioka Y, Kosaka N, Konishi Y, Ohta H, Okamoto H, Sonoda H, et al. Nature communications
2014

68



50. Dark side of the exosome: the role of the exosome in cancer metastasis and targeting the
exosome as a strategy for cancer therapy. Kosaka N, Yoshioka Y, Tominaga N, Hagiwara K, Katsuda
T, Ochiya T. Future oncology. 2014

51. Exosomes from bone marrow mesenchymal stem cells contain a microRNA that promotes dormancy
in metastatic breast cancer cells. Ono M, Kosaka N, Tominaga N, Yoshioka Y, Takeshita F
Takahashi RU, et al. Science signaling. 2014

52. Interactions between cancer cells and normal cells via miRNAs in extracellular vesicles
Cellular and molecular |ife sciences Nishida—Aoki N, Ochiya T.: CMLS. 2015

53. miRNA AR =g, FER/FLR BRSO vy—FIL 2014
54. TV )—LHREASUYER HRKREZHIE SRR, BBZL BIO Clinica 2014
55. miRNA ZAW=AABHOBRKERE. TR, BAEL EXDvy—FIL 2014

56. Plasma microRNA biomarker detection for mild cognitive impairment using differential
correlation analysis. Kayano M, Higaki S, Sato J, Matsumoto K, Takikawa O, Niida S., Biomarker
Research. 2016

57. Generation of a transgenic mouse |ine for conditional expression of human IL-6. Mori T,
Murasawa Y, Ikai R, Hayakawa T, Nakamura H, OgisoN, Niida S, Watanabe K., Experimental Animals.
2016

58. v —Glutamy|transpeptidase is an endogenous activator of Toll-like receptor 4-mediated
osteoclastogenesis. Moriwaki S, Into T, Suzuki K, Miyauchi M, Takata T, Shibayama K, Niida
S., Scientific Reports. 2016

59. Prevalence and associated factors of sarcopenia in elderly subjects with amnestic mild
cognitive impairment or Alzheimer disease. Sugimoto T, Ono R, Murata S, Saji N, Matsui Y,
Niida S, Toba K, Sakurai T., Current Alzheimer Research. 2016

60. Impact of frontal white matter hyperintensity on instrumental activities of daily living
in elderly women with Alzheimer disease and amnestic mild cognitive impairment. Ogama N
Sakurai T, Nakai T, Niida S, Saji N, Toba K, Umegaki H, Kuzuya M., PLOS ONE. 2017

61. Frontal Lobe Function Correlates with One-Year Incidence of Urinary Incontinence in
Elder |y with Alzheimer Disease. Sugimoto T, Yoshida M, Ono R, Murata S, Saji N, Niida S, Toba
K, Sakurai T., Journals Of Alzheimer' s Disease. 2017

62. Sarcopenia is associatedwith impairment of activities of daily living in Japanese patients
with ear|y-stage Alzheimer disease. Sugimoto T, Ono R, Murata S, Saji N, Matsui Y, Niida S,
Toba K, Sakurai T., Alzheimer Dis Assoc Disord. 2017

63. PTPRQ as a potential biomarker for idiopathic normal pressure hydrocephalus. Nagata Y,
Bundo M, Sugiura S, KamitaM, OnoM, Hattori K, Yoshida S, Goto Y, Urakami K, Niida S., MOLECULAR
MEDICINE REPORTS, 2017

64. Basal autophagy prevents autoactivation or enhancement of inflammatory signals by

69



targeting monomeric MyD88. Into T, Horie T, Inomata M, Inoue J-I, Murakami Y, Niida S., Sci
Rep. 2017

65. A subset of cerebrovascular pericytes originates from mature macrophages in the very early
phase of vascular development in CNS. Yamamoto S, Muramatsu M, Azuma E, Ikutani M, Nagai Y,
Sagara H, Koo B-N, Kita S, 0’ Donnell E, Osawa T, Takahashi H, Takano K, Dohmoto M, Sugimori
M, Usui I, Watanabe Y, Hatakeyama N, Iwamoto T, Komuro I, Takatsu K, Tobe K, Niida S, Matsuda
N, Shibuya M, Sasahara M., Scientific Reports. 2017

66. Decreased glucose metabolism in medial prefrontal areas is associated with nutritional
status in patients with prodromal and early Alzheimer's disease. Sugimoto T, Nakamura A, Kato
K, Iwata K, Saji N, Arahata Y, Hattori H, Bundo M, Ito K, Niida S, Sakurai T, MULNIAD study
group., J Alzheimers Dis. 2017

67. MicroRNA transcriptome analysis on hypertrophy of the |igamentum flavum from patients
with lumbar spinal stenosis. Mori T, Sakai Y, Kayano M, Matsuda A, Oboki K, Matsumoto K, Harada
A, Niida S, Watanabe K., Spine Surgery and Related Research. 2017

68. Roles of VEGF-FIt-1 signaling in malignant behaviors of oral squamous cell carcinoma.
Subarnbhesaj A, Miyauchi M, Chanbora C, Mikuriya A, Nguyen PT, Furusho H, Ayuningtyas NF,
Fujita M, Toratani S, Takechi M, Niida S, Takata T., PLoS ONE. 2017

69. Comparative analysis of cerebrospinal fluid metabolites in Alzheimer's disease and
idiopathic normal pressure hydrocephalus in a Japanese cohort. Nagata Y, Hirayama A, Ikeda
S, Shirahata A, Shoji F, Maruyama M, Kayano M, Bundo M, Hattori K, Yoshida S, Goto Y, Urakami
K, Soga T, Ozaki K, Niida S., Bio Res. 2018

70. Epidemiological and clinical significance of cognitive frailty: Amini review. Sugimoto
T, Sakurai T, Ono R, Kimura A, Saji N, Niida S, Toba K, Chenf LK, Arai H., Ageing Res. Rev.
2018

71. IMSindel: An accurate intermediate-size indel detection tool incorporating de novo
assembly and gapped global-local alignment with split read analysis. Shigemizu D, Miya F,
Akiyama S, Okuda S, Boroevich K, Fujimoto A, Nakagawa H, Ozaki K, Niida S, Kanemura Y, Okamoto
N, Saitoh S, Kato M, Yamasaki M, Matsunaga T, Mutai H, Kosaki K, Tsunoda T., Sci. Rep. 2018

72. Defensive effect of microRNA-200b/c against amyloid-beta peptide—induced toxicity in
Alzheimer’' s disease models. Higaki S, Muramatsu M, Matsuda A, Matsumoto K, Satoh J-i, Michikawa
M, Niida S., PLoS ONE. 2018

713. Postprandia hyperglycemia is associated withwhite matter hyperintensity and brain atrophy
in older patients with type 2 diabetes mellitus. Ogama N, Sakurai T, Kawashima S, Tanikawa
T, Tokuda H, Satake S, Miura H, Shimizu A, Kokubo M, Niida S, Toda K, Umegaki H, Kuzuya M.
Front. Aging Neurosci. 2018

74. Protective effects of oral anticoagulants on cerebrovascular diseases and cognitive
impairment in patients with atrial fibrillation: protocol for a multicentre, prospective,
observational, longitudinal cohort study (Strawberry study). Saji N, Sakurai T, Ito K,
Tomimoto H, Kitagawa K, Miwa K, Tanaka Y, Kozaki K, Kario K, Eto M, Suzuki K, Shimizu A, Niida
S, Hirakawa A, Toba K., BMJ Open 2018

70



75. Physical frailty correlates with behavioral and psychological symptoms of dementia and
caregiver burden in Alzheimer’ s disease. Sugimoto T, Ono R, Kimura A, Saji N, Niida S, Toba
K, Sakurai T., J. Glin. Psychiatry 2018

76. MyD88 signaling causes autoimmune sialadenitis through formation of high endothelial
venules and upregulation of LT3 receptor—-mediated signaling. Into T, Niida S, Shibata KI.
Sci. Rep. 2018

71. Association between Appetite and Sarcopenia in Patients with Mild Cognitive Impairment
and Early-stage Alzheimer’ s Disease: A Case-Control Study. Kimura A, Sugimoto T, Niida S,
Toba K, Sakurai T., Front. Nutr. 2018

78. A novel voltammetric approach for real-time electrochemical detection of targeted nucleic
acid sequences using LAMP. Hashimoto K, Ito K, Inada M. Analytical Biochemistry. 2017

79. Preliminary evaluation for a novel voltammetric analysis of targeted nucleic acid by
combining electrochemical DNA chip and digital loop—-mediated isothermal amplification.
Hashimoto K, Ito K, Inada M. Journal of Electroanalytical Chemistry. 2017

80. Kobori, A. Arai, T. Sakata, Y. Sugita, T. Yamayoshi, A. Murakami, A. Photochromic DNA
having fluorescent protein—-inspired nucleosides. Tetrahedron lett. 2018

81. Cytoskeleton-Associated Protein 4 Is a Novel Serodiagnostic Marker for Lung Cancer.
Yanagita K, NagashioR, Jiang SX, Kuchitsu Y, HachimuraK, Ichinoe M, Igawa S, Fukuda E, Goshima
N, Satoh Y, Murakumo Y, Saegusa M, Sato Y. Am J Pathol. 2018

82. Directed Evolution of a Cyclized Peptoid-Peptide Chimera against a Cel|-Free Expressed
Protein and Proteomic Profiling of the Interacting Proteins to Create a Protein-Protein
Interaction Inhibitor. Kawakami T, Ogawa K, Hatta T, Goshima N, Natsume T. AGS Chem Biol.
2016

3. 4H(EAREYT S LDREN

F1EL. 3. HEEIERET I LORLEYN] DREZSEII:L,

BRI, XTB22) MZEWT,. miRNA ZFIA L-2MEEERET HICE LTI, REDERKT
—RIZEDVEEHRICEFTONHRANDEFRARTH S, BEMICIE, EROBERESH
AT PWRAGERKY » TILERA L KRELRITC, BRREZRHL-RAZT —20T—%
R—RBHFHET, BEDTHTITOEENEMTERT A LEBOTHL ., MHMEEERR
BOHRMNS, 270D ) MIEAEET SLENDH .

4. BETIMILERIZEDEFTOO—FIy T

THRIZRLEESY, APz 4 - 5EHIZIEF., 7O ) FSELERSUENREEDZH
Y—H—DERIMAEZTS5 LB, BT —H—IZBLI=<4 - 0 RNA BRHEHBORREETS
KOA—FIYTE#HR/EL, Oy METHDOHBLHERIE, 7O MHLEREIHEICEL:
vy FMEEETO=.

Ffz. 7PV M1 EEICSEHBERTHNMARELZMEL. TPy FRBFIHNLET S
HMEt, RUTOoP Y CBDICELONHEICONT, BULBERIZEDT-,

EHIC, ATADIY FOT—ER—ERIZDOWLTIX, SE#MEICKS TT—2X—XFHAHE
SRE] ICTEVWT, BEXERORART I ZRETHE-ODT—IR—XDEHRE L UVEFIZLEDE)
MEZEEL. ET—ADREZRVEELEHBLI D LEHARDOAE LTz, COASIZEDE,

71



RESINBADO miRNA RBE 077400, BLUBKREREEHFL. T—28%MH - TR0
FIURFDA—YHY— - AV F—Tx—RICKYDBBERT—2%EER. B TEDIVRTLEREE,
ERALT=,

MAT, A7OP ) bTHRHA—Y—T+—FLFREL., 1 —F— T+ —SLBESEFER 27
FELYEE2RETEIZLICEY. TOD Y FRAROESIRR., BB SERMAEDOEMTE.
miRNA Z W= DR OCHEZH T —H —DRE. RUMABAERICODVTHREETS L &
HI2, TOD Y MERTHROEREEZRIEA TEREENRT,

26%EFE 274 284FE 29%EE 30
| S (TA265EE ~ T 30EE)

YAJORNAD

BRA ' ‘ #180,0001#4&DT JORNAGEEHT
. ERBCUERTFEORSE
) .
3R EEEEOZHY— 10

RO 0 ) GRS | Siiv—n-0REE | &2Hv—h—ICELE{IORNARE,
DI .

SUHEARRETE Aot ORISR .
' i HERERZCLEZS
A | sieeso

ZETE ORI S(E Bk
YATORNABA SR R U ERER

YAJORNAD T TORNADEAT R LRRR TS
DBtgZE BOGFERTESAT MBS

2xFAADBERET

B2-C-1. FETIFNLERICESEFTOA—FI YT

5. MIEREEDOER - T4+ 42 MAFIZE

TRIZRLEZESY .mRNA DBARICEVWTHABROEMAMZE T HEULUNARR L2 —D%
BELREZMREAREFEFTEL L. BIALAREL U2 —SOBKRBHITEVVEREE . RLERXSH
Z0HFEFESTEZFLTIVY—TLEMABL. —AMICHAERRZT ORI ZEELT:.
Ftf-. CHENERUSHEBOEENLLEIZ1—HF—T4+—FLERBEL. HEHAROEDHHSE
[CTDOVWTHERRBEERLIIFL. BHEBRBEOEELEEDT-, S50, REHEZSICHMET
EJOTa1a—H—0DJRELIKEL. HMWMEIOT1—Y—DEELEENLE. 7O MZH
EITAHMHMIZONT, VY= 7 LR THRMAGEEZT o=,

72



MERAREE
AMED EiMNAREEL 22— PR
%8 K
BT A ELrRERE MLt MAC JBIC M arEre F—A SRS || Pssttatt
et 2— 2y i Bl B ~RSERIESRT - TRSEEFIRAT Bkt 1 “TRIEENES AT
Rises utnn RS ARRISTHERE) || smesh e || JscsREE || Sk N RiEicn=n | RiEt]
EFBEPR (SR A s || ciAsIER “HFmEE RUPSSTRZTRR i) || e [ et ] “FTIEE
chshR (SEi) TAZER (A DEEEED OEEERD (P e CAHED || -wremEs -EIES DERAIRISTD
SRR () T AR miRNACHEREN] miRNACHEEEEY RiiErtE| -IHRIER oFEFEIRETO || omERETe || ER e
“HZEIER “HzIER LSl B B oz iz QEHFIBETOM || Rt || R || EATAOR3
OEEEEP OEEEED DRI oo || mATsvimraa || BoacrEa ]| maroms F AL
miRNATHETEEY miRNACYERREY FRHTETRTImiRNA || gRiReTaes SIRDBO R FLOBIS
i W FIRDBOESE miRMNARIRDE OERFIRBTO
DR DI BmirnAsZET-1-|| o BRI ot
HRAF T8 dmiRNA R OTAR ImiRNA || SmiRNAMEL/A2HT SAThORES
B CIatett = HIRDBOAREE DR
@miRNASZHTP-1- BmiRNAZETT—I- || SERFIRBTORE
EmiRNATRED/SZUT EmirnataEs /a2 || ANt E R
il B3k Sk FLORE
AERL BEHR |
JUMA oA
e eaiEhe MATS R e S TRAR R
HE ik =#ort Em e
TN T-TE B ALBIS TS B ABIS T BmiRNAREEEIRIT DA BE(ZHIFDMPmRNA
miRNAHEEE S ST Tt H
Bt driah
e -
RNATBIF 7 — 7)Y Bl b A1 ! J y
ATAT o AEO SRS P B preee
= o E S s 3:
7y . sia & -} JHHE
e eerred Neorks miRNAREREIBIL TR -8 B AT T mRNARAER I TEY ORI LB miRNATE
miRNASZHT < —71—%Deep Learning © HEHRIRSE
BRI, ATHIGEL LBEFADHT 274 v
ERETS J, v
& AR ﬁ;ﬁﬁ?j gl Sz
b |G Vi _
HGAPD (ERHEER) ] PRI T
MR ETOT 2 —H— # irH ] HE @i ) T~ LERIRT Bl IR
{ERER miRNAT —H— DVEREARIT miRNAT— 1~ G REE FUBCRE T A R

2-C6-2. FXRZEhAHR

BE. ZTOD Y FMIDOWTIK, AMED OREFHHEZEERICT, FTRO &L S ITERFFEITHN

onn
-+=

T3,
<zE&>
K4 AR, & (GREZEE)
SH B | ARAXZEMNEHMER FMARERIEE ER FEZKE PO
ik & IHAXE REHKRPS-PO
(ZER) | #iAK fE | BAEERHREO2— BEABE LR #F— KRKXE 285

BOETILKZFKR?PR £aERPHRR HEHR

BEEXRE FHEHERRIR LYY — &R

KBRKE BEHIER

73




<FHMfER (AMED BERFHMEHREEMN S5IH) >
[FE Al 5]
BT D

[G¥fli= 2 > b]

BEARIED O niRNA OFBRAOMRITIZE LT, ENB AT 2 — &l & L7 iFZeR Je (] 53
EUNCHEE S, KEEAR T o 27 b2 E LD BT LR TE S, PEEE RS —HMEE
T 5T T D PCR (Polymerase Chain Reaction) A~ZE¢D 3D-Gene® Z ¥ L7~ miRNA (microRNA)
BIE#ST McREARE L2 A7 A2EH L, DT »s o mHEicks
miRNA {l7E O E AT 2 "THEIC L7z,

APEREHT A TFA L. 50,000 Z#8 2 5 MR EIZ W THEEN niRNA BBLF — % 25 L. 7t
R LRI RE V) 7 SET A R A LT,

D AEBIZOWTIE, 9 2700 fE¥H O miRNA 226 & HE0 A L B2 miRNA ZHhH L 13 DA
FHRIRTRE A~ — D —ZBE LT, £/, TAYNA < —{D 3 FEOFRKFHE DR FEAE
FHIZEAZHREA~——28RE L. Zhbid, BBSA»SETHAAE THRIBETAZ LM T
x5, HRTOEREREROBEH~— I —Ths. &b, HEEAROOONIFEEDRERE L
miRNA FREMEORBEEZFEMB L2 Z L, AR E a3 — MIEEZERBT LR E, ZnoO2lE~—7h
—DORBFEEIToTWVAZ LM TE 5, A7 RV =7 MIBWTHAZORE~—h— L AlER
- %y MZBT 2852 5 B L Z LIdm < T 5, —F, BIREN7- niRNA 2~
— B — OFFRRILDS AT S D H 0 EBRE ORI L I EZEHNICET 2 B8P L ETH S,
ZWFAGRIZITRFRRRPEE TH LS Z &b, 5H%O niRNA DX =X LARITPEHfFS D,
Fi, BHEOARIZE EE ST, miRNA ZEEM L LREEFESERAMICEAB S TWE Z D
IR EORBIZITONARETHSI.

ST, B¥E L2~ —H — ol X a2k — MIEIZL ARMEEZ S < & &L I, niRNA 1215
Bl a7 PR ERESR, REER, REXFIERMESE L) LM niRNA BRI L 5K

2 B 3 DO AGE RS - BFEIC X D38 if Es s,

6. ERXMR

miRNA Z W =DNA QBRI IL. MK 1 EATITASEREMLE. BRE - HEEFOERETT
SNHERAMTHEHAMICIHICEZRGVWLDTHLS. AENRFA. PAOUEHRIFELETITR
pmEiEanE, SoICERBRFNERTTDHLDELSH, 2030 FIZlF, HATHRIIAALD
SN D ABITRAEDOH 1. THBICETEMI S LETFRIATNS, S5l IREKRE - B O
EEmSE, 2025 FICEHALATHEEDNI/BETHRRI D EVSI FALH L. RIEKAAZH
DERATISHREL, BRATI6E L (#1760 8A) ZBASMELEHSATLSL0D, L
ROTFAZERINE., TOREFSERECHARLTVCEDEEFEZ NS,

L=oT, ATOD ) MIBEH TIEAMZ LA TLEA, SEEEFICLYBRZFAL
-ZME - PHERFORRKEIEDE, BABEICEFTHPAICHT HEFERDERICKECE
MIdELbIT. SERRZEFILHE LEENERRDA. RRTOIHFRTGEOL 7 E2EFITH
ERRRAFN, FRMIZIK, HEEXMHOELDHRPNLEFINLEZFTZOND,

74



D. MWEFIAICK 2 FEHHIBIZEBRAFE

1. HEFERFE (Joozo ) BE

TOUh b e | BRI & D EHMEIE R R
ARBZLE
T | EHs 1 EEAREELE -V —F (B2E20031)
L OBEE
ORE - EHEN (P26 47 F 22 BEERT)
OEBHEHRMRILNE (THK 26457 8 22 BIRE - ERSEIELER
RS ST, PR 29F2H 17 B—HEE)
O\ AHEE 2019 (SFI5T4E 6 § 11 BRIERE)
OMAA / R— 3 BB 2019 (SFITE 6 A 21 BEERE)
Y ]

Jadzy rOEM - BIE

DFENEDOFRTERIERHNORENRLUGHE LG >THY . BIEEME L THEEXIIRE
BNV BEDRRERICHFEIEELOTLS. ERONFENED, BIRI—7Ty bEGdE 0N
DEMN. BAMRLGEDREMEOAG 5T, EEM@EICEDENSTHFEL, BHERARET
Ho1f=, SEIDOMERMER. 2 NIELITTHELS, BROEVAVENET S HEH] 12EE
L. RIEEMZEOT ELLIC, BWFRDFMREZERT S LT, NMTEELOHERRE
AIREICZT %o

BHRMICE, BIRFEMIZRY 558 V0 EE (REEN) ZREL. AIEEMNLLTOE
BEMAYT L0, [BHEORERFENORY - RELl. TEHERMNORBE CEERNT. THEE
FIDSLE |, THEHEENICHT SIS FAER] XU TRESn-RBERNORIRESEMAA L0
S-MRAFARBRERB ZRTE. TNoZHARMITHSE L. BIRENERO-OORMERRAEZE
T3C&ITLY, RESKRDD, BEZENE LERIRZHET D-OORMEBZHEIT D,

FEEE (B5H) (Ef . BB

B KTEE HRISEEEE | & TR | EEEmIA

. . S0 EE Eﬁﬁ%ﬁ%‘
TR EE | SM2EE TR 30 N EEHHRAH

(F%E) S

KnE

P B aE

HOBFY #4288 | H2OFY $A4738 | H3OFY BT FRITE PRE
(H28-30FY) (H28-30FY)

812 805 1, 046 2,663 2,675

75




1. BEXT7O MDA

EX77 MALER

[REREMORFEBRREDIAEE]
BRLEHEEI—7 Y FRUBERTROABEE. CHERRB~OFRAEHL 5 NICHEEBEITEE
DEHDOZ MR

IR BREE (RRE)

FXERBR (PR 28 ) ETE : — B —

HfE FEm e (AL 30 ) FTE : 2 EHE 1 CGRERD

BT REHER (SM2EEFE) | FE: —

BEEEKREE (FH 7 FE) EHiE ;125

AT7OT 1) bTR. MBHMEOREERNOBRE - R, [HEEENORECEERT . [HEHE
HDELE ], THEEZENICHT SIS FER] KU RESHREEMORIEERMAHA] Lo
EFHEREZERT S LICEY., BIEENERRO-ODORMERRAEZRBL T, KEICEHET S
W —7 v FORIEYC., BEBEDRIHERZTo>TND, HESIBESI—T Y FRUK
FRIE. BERMCEREFTEAZBHEDEI -7y FE LTRSS IS, BERTEEDRRER
URRABFTFCAASN I THEIEOREXZRICEAEM T HLDEZA 0N, ThOMAGRET
Vb ALERELTLS,

7D917Fm#3¢ﬁmtE%Eﬁﬁ%%iﬁmrﬁ5#&>EFE@*&K&ELTD%#
®¥ 2 FREE, AERERVZHERELE. YVICHEXERELEE~OBHEZREH LB
%Fﬁl%%iﬁ&)é%mf&‘) ST EEFTIZ A2 1¢0)$IJFH’EE1‘E<‘: LT3, ChETOERE
LTI, FRIOFEEXRFATEREBEI2HTHSECH, AEREFEIBMECEAT 2EFAU~D
54t>x§&¥ﬂﬁ1#f&é%@@~%@&bﬁ#(Omf MERFRNFEMHEL. BH
[CTHFREDNEDNTNEIRRETH S,

2. HEFARABRUVSBETO Ty b
(1) AEFARANE
AXT7OC Y FTIE, BFIREARLEZLUTOS DOMEE (FREXER) (CHMEL. FhFh
FEHEMICHES L-EFMNERIERMEROREZT o 1=,
- ARMAKIEE (1] BHEOBEHEMNZREL. RIIT 5-OOETMRAR
- IRFAXKIEEH[2] HEHENEZERZICHBERTT 5 -0D0HIHR
- IRFAKIEE[3] HEHEMEZRET S-HOEMER
- ARBKIEE 4] BEENITHT SEIRD FIER D 1=H D iThE R
- IEFAHRIEH[S5] R IN-HEHEHEZENDORIEER DR

EROFINREF, UTDERY,
BE. REARUBIE., SWEREBRRICELIEREMAREELL TS,

Ee ok MERAERKRE

BEAEDORMOEA & BiEGELESES ZEMN LIRS FE

@ | R - BIAD-HDZAMFEEBIT X T LDEE iﬁﬁﬁi%
(AEFHKIER [1] RU [2] L)
ERET 5S4 2TATA—LELVERD FIEABMEREEZD
® | QIEADE IERE X
AR ER

(FARFAFEER [3] . [4] RV [5] Z##EH)

A | BESIFICEIERREIRAFEEN L-RE - BERBERLER | RREHKZ
EORFE (MREARER [5] [2ERF) 2R R

76



Erexim;Z& BERRRA I OT NS T7EERMICLERENHE | NATIERR
RREEEBE-—FEEZORRE MIRFEXRER [2] 12K HEHR S
WEBEDIEZFREICT DRI VNNV EORBEFILFEEMEE | KIRKRFEXRER
DRESTEMORRE (MRFEFRER [3] ITERKR) R’RE BRE
HAMNDOIMEERAEROREICA T -EFHRREEET/ /0— | FEREXER
FIILRUAERE M OEL (MRFAREE [4] RV [6] 2K | IE BA
RHEDEEICEOLSIMT S A4 R7UoFANRF—  ETILEYE _
" o e HALZMRRRT
EifE L -#ESHIRMI DRI ERE R DA (MIREARER [2] . [3] -
S :“:m L,a)rb\
&RV [5] IZE&R)
BEE - SREMRELYF UBRICL S GAG B £ U 0-GlcNAe |
e 47 i ke b i . RRERKREFERER
B xRN S L-RIRRREMOMIL (AEMAFKEB[(11RU[4] WA —%
[CEA®)
HBEWEREECEDC CE-LIF-MS MEREIT X TLORK | BILEHER
(EFFKIER [2] ICER) N B’z
REOHESRERHZEME LEHRET 0 J O (ARMAK | BILEMER
IHEE [1] RV [4] I2E&) KiE RE
EREZME T3 LILE TRAIL ZBRERNE LEH-EEEEBE | KRKZEXRZER
DOFFE (AEFEHRER [5] ITERKR) & X
NVR &EHERIZOMEICE HMEHD SRTHEEST (T IV ADKR | BHETILRFEKER
HIEHIEDRR (MRMEEE [2] 12K IR R

FEO BELFEOHMOMEA LFECEIEEGHZED LENSFIEER - REO-ODO2 AN
PEEBIT O AT LDEE

HMBRRACGFEETIIVNVEDSZEHEEEZE L. TOEETHIEOKEICE>TEIET S,
RERDEBMAFEMN I VNV ETHL, REMBRSEENGEEZ L DI VNV BEEH-LEIEE
METDHE, TOREMBBERIBEICALT S0, CnNFTRMERZICK VYRR RS TRHR%E
LTEESFH. BURBIEEZNEAGY, BEMBLEL > TV SRIEEZNOWEFRETE S LHE
ENd, COLSEHEAND, BX, PEGEOHENETHHEEMREZT DL L-HEHEHAZE IO
IO NI EN - TETWEA, HEENERICEALGEROBNERE TSy b7 +r—L41t
L. EFELEHIEEL, RZETE, HEENDOIER. BRILICET 53 L VVEHZMIERBER TS
v kI —L%F 3 EURNICEEL, 7O0P) FATEBMISERAL. &YZOHEEEMNREY
FIRMIBETTSIY RN IA—LENMEFIHET S EEBHET S,

NETOHRIZT, BYMEHEEH S OHELT LR, BEEEBEBITEMICOVLTIE, #HE
BHORARERICDELEZZ ONDZERRTALTLTHESIATEY ., BELShDIHEMBLA
IWEBRRLARILEFEZR VT LEALEDHSNT NS, R, FETRTOERBEMIZOVLTE
EZCFENEATND, EFHOEE. BRUSICHITAFERT - REBEENVEENLF
T ED SN, T FKEDVIIL— FREANSDREBERHEETILIFRNERESIN, 55 1 DIEXHR
BEER/ R MeEht=, BEDFTIE. LIFUTLAICKZLERBITICEY., 22 HFTHRIEZ
BZ. 1 PFCTHREBENEEZTELARDOONT-, BESTICKIRBERITTIL, 15 2 FTHEFTH
EEEsh, 5564 BEIIWEFRIRE LTHERTF KRAARSHh, RE. RIAEEMRRBRORY 1) —
—VJIZERESNT=,

REQ ZBRLET S/ 270TH—LESUVHRS FERBWBSR L DRIE~ADIEH
FRETIE, EEME L TRIDBEHFNZRET -ODORKMBEAE. FiEs FERD-HDRK

77



MR, RV, RN FOERL L TOERMOTHZER TSI EEZBME LT AEZED D,
FINLDERRKMZHAGHE. BEENHBIRS FREDI-OD TS Y b T+ —LEEBET S,

CNETOHRICT, WRTF FERTIE, 0-BET7 I/ BEPOICERT SR EHL. HEH
BERR M BERE L, -REHEMZARE L-KBREZRREL-ET I/ BRZAVE
BOEHRE. 8LV DREBH T TRENEEETORISOREANED N, ERXTF FERK
DEREICKEZDOITHIRAFEZEZREL =, BEFEMEZEET SIRMAOMBFTICONTIE. Ty bOME
BHBER/ vITINIIVAONA, AEERTF FEMBTHRER LENNES U/ B & &R0
[CRZEL, AMHEESRAV)—Z VTS HRMOMARICE Y. -RREZSOENISHT i
RGN FEIREE B o TE =, BIRBEROBRAICE VTR, BFEORAERICE T LHEMERDRERE
FRARTIRICE o TRALR, FLBEEMNRBRABERB SN IBEOBEORENEFICL -
TUNL—=TIL, FITLRAT 1« THANADBEREIT, BREKFREERICH L THEDMADIEL
WEEMEHR L, BRKREERZAVBFICEY ERVEPREBICES T A2EMBHEOEZEEZRE
L. REEPREOREEEOREMNCHENICIY ., BBZEHLLM L .

RE A BESFICLSERREZBRHEZN L=k - BRERFEREORAR

DCIR F2xOA F CBLIFURBARD—DOT, MENMIEHEZBBEZES, MEERCH
HED S T F IURERSIZH D, DCIREEFICIKES) Vv F LR EBCRBEHRBICEEL - SNP A
HESKTEY . RELOBEEATFERIN, £2T. COEBFERBSELIVRAZEMERL
ECH, BECREKREBZREY S, BRELVTEL. BENBEMT S ADho7z, ThIE
DCIR MK Ol EHAMEZIHT 5= THSHZ b orf=, EFf=. YA A NA2 &
FEENSHEESFTHA A EZREL. DCIR DMFFLIINA2 RIBIC K - THREIShTWAS &%
T~Lfze CTO&KSIZ DOIR FRER, BERBRTEZELGREZELLTEY., BERERELT L
WE—KRE, BEREEBELEDBRIFNEGYRTLSZENTSNIz, AHETIE DOIR ZFM&
LIBEEZRRET 571012, NA2 (269 550K+ DCIR 120 2k EHETHE LB, UH
VEERE. HHVEI A Y FRESFOEBHICLSRE. EREEEDERERAS.

CNETOBHREIZT, DCIR O NA2 v ) 7EAEZRMBOREICHS L., FHERTPTHD. F
t=. DCIR #REDFEE. H 5 WITREMNR ZFHFOHRILERIRSPFTE 5726, DOIR BUNA2 [
XN HMKREREZHA. ChoDRFITHATHE/ V0—F kI O—2 288G, §%&C
NORADHEEEMRITT 5. SHI2. NA2 BfiBRZACRECERBREOBMETILICREL
ECH, EEENEREICED L, REMYA CHAVOEEELETI S ENTI 2z CD
BRIE. NA2 DEMBFINCNOEBEDRRELLTANTHDICEZTLTHEY., HFEHFEIT D
Ll mXERBLI

BREA2Erexim EZLBERRFEIOT LTS 7EESHMICLITER S BRIERESEE—FEEX
DEAF

BEERRAIOT NS5 74 —8BENHET (SFC-MS) & Erexim iZ&ERALT-. BHES VN0 E
THEEBREOSREREEEHEEZRARKT 5. EANICIE () MEZBAMEBY > TILD Erexim
SHTITHHE LB Rl LB E D E# L & BEiE. (2) SFC-MS Z R iz Erexim DI & = 7 BAE
HESEEE/N) T —> 3 UBITEDBE, Q) B L1 SFC-Erexim BEHH Y X T LI & B it
PD-L1 L¥EFEEETO T 74 VI RIRER. 2T 5, D EARHKELEXFETErexinvy 7+
T 7 DHE, HEHEERETA SFC-MS N— KOz 70EFEILZHED. DELEICL ZBEREEES
BiEd, . AERBEMZAVTH-LMEREZNABREIORRICENIEMORITE. RUMER
BEMLRIH IO —XES V) B EHEOTERBREEET 5,

CNETOHREIZT, HEEFESED SFC-MS-Erexim HDATRBRIZDLNT, HHEBIRMEREILEZE
BT 2=0NENREEHEKIESRIVEZRFEL., 5 SEDSHTTHRIE TR S atto mole DEBERE
EHEAMZEER L, CHIIRERMTHAHENLHPLC PTELHER LTI FULEVNVRETHY.
KIBEHRMEFNEFONIZEER D, ERITHIAEZR S Bevacizumab (2N L -HEEOEE 0D
FAIWEEBLIZET A, 126 BHELOEHEBEZREICEELT S LITHYILIz, £z, #BR
TF REHRF & T 5 LC-MS-Erexim DI OVWTHATNEZZ SO RMR R EE O B IREEE D
FEHRDPSA (4-10ng/ml 100y |) LHEEBENDEE T O I 74 ) VT &T 22 A . FHEHE0.3%
DRESEHEDVHRVVEEEBEEZET 67 BENEEEINT, BEDOIHE TIX PSA EE 18,000

78



ng/ml MDIMFES0u | A5 24 BEZRELIEIDONEARTHS-O. KEEIBH TEHRETEEE
DWICHLERTREEEARY I L TS EFHliTE .

FEAIHEHEBEOTEZMEICT 2B VNV EOREBERILEEH LT OSKESTETORS

H—LEEOESMEE FMIBEZEL OB VNV ERFIOERMNEREZBIET . HEHEIFERINK
) 100g ULBFICIFEZ ENAEEICIE > TLVD, £ T, BENEE L TV ERTF FEMLIKIE
FEABICEYRARL, BENAREALTLAWEZATKIBATHREL, EFMIZZFDON XiF, C XK
IHEEEIET DIEREREEFRIT L. AEZELARLTHEIV IS LEBEOESL VNV ENESIC
BERTELAHEDHIULZRET, F-. W—LEEOEMEE FBHEZL OB VNV ERAD
MEEHEEAZHIUITAZLLELT,. BEEMMEEZL BV VNNV EEUDOBELRILL 5 UICHE
HEEBEODNREBIT 2HEEREAT 5,

NETOREICT, HETRANSKXUERTF FICHARAUHIREEZHITEIIENTE, %
KEARNTHERTF FEMHEREZOMERZKIBICABRT S5 ENTER, £z, HBEL
EREXTF FON Kifi, C RiizlkZEM., BRUICWET L LTRIF FRILTEEHETLH L
ZOREICLTz. BE. AUV EHEDLERDER. 74— T 4 T EOEELFEZDREFEIC
EFLTWS, BEnWMEFRATLIEKFRERE (HX) ITkY, RAE., S XRT7+—I)L FEHES Y
INVBEDEENRATEEZLEHLNIC LIz, SRIFERLIZE2 VNV EHFOREEEICK
RAd 55 %ET 5,

BRE A HROONBEERAERORRICHA T - EHNREET / ) 0—F L& ER BT ORI

AARICEWNTEAIE, HRAMOMBERAEZEDRIKICA T -EHFNTnEETE/ 70—FIL
FUAEEIEMT I T 5L L BIT. BERNFOERICET ANMEET/ YV 0—FILRAKERKT S
CLEBRELT D, FLHIC. B/ /O—FIIRAGEROBELORTY TO#MEEZHHEN RE
L. ST/ 7 0—F LK EROREL 70 FO—ILOEILZTL., BAGBEMEET IH
BRMEET/ YV 0—FILRAOERRMEGHILEITS, SonziAkodh s, REMRBZMRETC
KV, REFERICRRTIERALGHEHT/ Y 0—FILRAEAEZE L. RABIDRKBEETIL
FAWTCRNEEE/ VY 0—F I AOKEBEABRIREZZEMICKRIITIZLICKY. TOFRAM
ERIT A, AR, AR OTHEICERT I LEDRATNARR - CARSEOME
FETHY. AMEORRTHEEEENE LE-ERUORAEESROEMEBOEILIZDOLEAS
ZENEFEEIND,

NETORRIZT, BXRBLBEHEE/ V0—FILRKEENA T F—I & 6ET &4 %
L, AI=—— VB ENEETIHRNEERAZEET 5/ (1 T F—OBILIZEII LT,
T, MBEERRZEET E2NATY F—IHhoRERBEFEREL. TOEBRIREETo1=. %
DEGFRINFEREZTIC—RERAZERL., BELOBENLGHEZHRE L, oI, HoHE
DFEFEICHT AN, YTOREMEREBREETILISLIUHEDRBEEETIVIZEWLWT, KE%
AT ONRERETLHIILEZRE Lz, MEHNAEZEORKIZELLARMEOHIEEZLTHE
LEZONS,

BEEASENEOBEICEHLIMNT IAA F7UoXANRF— ETILEHYEERME L - EEHEMDR
EEHDMEHR

AE(L, BEEMNMEERE L-OERNEE APPTI0 IR H RDELFNE L VREBEWRETE
T, 7204 F7oXFNRF—CAADETILIIRELTORYUMZFTFANS &I, CAA RIE
REETILORFELREEICED S, -, GalNACT RIETHREDKELITLY, GalNACT BERDEE
NERICABEEZEREIZ CAA DIFEEZEMT SH. T7445 APPTI0 ) 0 EUFESHMAMICEDH S
GalNACT W HESEIZHI L L TEMIDERILT 5. F1-.GalNACT RIET D R DRZE T £ 470>V, GalNACT
FHEELEZSEOEMEROFTALITS. £hz. FVEERICET) VEIE 7+ —LNELEEND
&, ) URIEE 0-GlcNAC BERiNFRA T D ENFBNT NS 1L DD., BFEIF+9oThd, £
T, OB EOHEBFTZTOINEENEELTVWEF YR EEN L, FUDOHEEBHIZDON
THLRBINEED D,

NETOMREICT, BEELIFRAREL-MERNKE APPTI0 R D R IEEEEICHEVKIEERN
OMEICABMNEBET A&, —HTRABMARETWNS I END, CAA ETILIZHEZ I LEETR

79



Lfzo £EF-TORXTHH sAPPTIOB BEENEZERRETHAIZ LML, ABEEEZRBELHIEN
HXEDERBDODND, FILIYNAI—ETILI IR, GalNACT R¥ETHIR, EFFREABATOIRE
DXRELIEFATHY . KTOD ) METETITHELNEBONDIRIAATH S, GalNAcT / v o &
DUTABEENBELTEHIEEZRHE L1, GalNACT RIEBVHRBRITIERICEEFNDZEMND,

GalNAcT FHERIZH T 2EMERIIBMTHIEEZAOND, £, 2 VDOHFHR 0 BHEH T INERELE BF
LMz LT,

FEACERE-EHEMREL Y FUBRRICK S GAGHE KU 0-GIcNAc EAT 12 & L -RI3EE
RO

SJY)avz/5)hy (GAG) #HITBERFOTEHA v OEZEREE L THAEL . MRS HUNE
BEMET 5, COMNMNRBEZHEMNT IEROREL IV FUOEERLERC I FILEZEBBTLHI L
[C&Y. SEIFLHREBICAEST LHEEAFEZENDFEHOMNTHILEEELT S, —A. GAG
BEEN LD FTILOTRTHET 2EERFED 0-GlcNAc BHfixSRENMNDEBEMNICKRET S
FEERREL. —EOVITFTIGEFHAONITEI L. FIOBHE /Y BORETELHEHEE
HDEHERAR, BIEARTFLIEEELE5—DNDAEELTIS,

NETOMRIZT,. PNA LY FUDBEEEILN—TE2EBGFIZNICS VA LICREELIZLY
FoS5A4TS5)—Dhh5, GAG HO—DA/NY VEHBEMNICEE TS/ 0—2%F, 0o O
—VDEWICEDE, FYBULRELIFUSATS)—0FER, S5(12Fay FOoA4 F UK
[CHEETAHIWALIFUDNADLHRELYIFUSATS)—4ERL., FHif-I 0O— 2 & EHME
Lize SOANNRY UFEEMHREL Y FoO—DEEEICHEME LIz & E X S BRI AREME DU145
[TERCHEEE LTz, £z, CAG 7 LA ZRUV=EHMN DS [doA & GIcNAC3-0-S03-MZ DHEEITHETH
B DM oT, iz, W DOMDEEN D GAG HEARLEL I FUICE>THREBEIN, GAG
EHENL-BEBBERAFEL TSI ENEZ bNTz, —A. disaccharide-tag ;&2 &% 0-GlcNAc
B2 N BREEICERGHEBER LY Fo-Fo 2R L=, COFEZ RV THEESEMBE 2T
L. Spheroid #A 5 Tube BINGFET HELEREFD 0-GIcNAc B8 E45E L1z, £1=. 0-GlcNAc 18
7S/ BESOERTFFZE/BL. ThICEENGREEFERE L,

REB-1 BERBMEEICE D < CE-LIF-MS HEREHI T X T LD

NAGREDKEBHBICHEET 2MEREMENSHEI VNV EOREBEEETILEZRET S LN
PEHEAIEDE—SHE L THEATHD, LHLKED TOTH—LEITIEIEEMNME C EE—FHEL
LTOXEOHHMMIVLETHY . FLTHEPERTETCHLIUN\VEREEDEILIENY A RE S
NTLES LD L., HEBELTLEZETIHIVNVEZRRETHILENHLL, T2 TESM
e fliE#E (LDIS : large-volume dual preconcentration by isotachophoresis and stacking) %
[ZEB LTz, ZLDIS BiEEICK Y #ESHZ 1000 UL EEHEL. FvESV—FKRKE (CE) I2&
DTHA XN LIz, L—Y—Mmiigsk (LIF) OBEEHH MS) THRETSHI LT, zmol LR)L
DREETHEZTEE - TR ITIVRTLERAETES, ZOCE-LIF-MS DR TFAICKY ., FTHEHE
ERAUNVENOERSE TRBNICBERN TS E CTEMBEHEBEZEEL., TOERLITFY
BETHENICES VNV EERIL - TOTH—LBNT 5 L TRIEEZENERRT S,

NFETOPMRICT, #uL BEOARRETHEMITZ A - BRNE - BAXEH - BFELLEZT
L\, ZD#% LDIS A TiEME L T CE-LIF i Z&fT-o12& 2 A, 100 MIEEEOHMEARBTH-TH
30-40 FBEDHEEE—V EREIT D EICHII LTz, BEBEDA —T > T—42 RX—X TGLYCOBASE.
THRERBEMNSEH LT Glucose Unit fEZRFET AL T, MEBELTHE TSI ENARETH
otz THITKYHEIZ 100 HEREEOHMERHN S BEEBELHET I/ MIUATLEZHATY)
HTEH LTz, Ffz CE-LIF-MS D#TARICHFRICHEEZEEDRAFE ZEITL. LDIS R#E - CE 28 - &%)
BAFTUEDETOEEEFIEMTEZIHOATLEREEL, 930 RIEA/BREREORIL—Ty FTK
BESRHETASVATLERBEL:, SERIHEEYMEI A3 TOTAH—LBW AT LA
FHRIRTHEEHIT, BRRBAZENT L TEMIZERZED TS FETH D,

FEB2RHOEERERHBZEMNE L-HRME7 o/ 0RR
AEBTIE, AHERICETTZ7P R LB TZILX U EFT A HELETFIOIE2THA4 Y -
B L. invitro OMEEBERT vAE VUV I T IR M) —%FAL-HREEED S NIV -

80



BREICKY., BE -4 - BHEEEHET 5, ChIcKYERENOEEREZE 1. #Hifziy =
ANTA—T%MHET D, Son-ET7TOJICKIEEAREZTNRELEHLE THRIIL. EEH
ERYS5BT7FIOJLRBFICERT S, LI TICHERALYVEERERICKIILEZZ7ZI—XD
FHOgERL., fMNAMBEMNSEEMICOBINE 7 VIEHESL DNV BELXEEE, RET 5,
BONTEZMNES VNNV EEMAABEMEFTREL, Y—h—ELTOERMEETET 5.

NET.HET7FOJTERAVEEOBREICIIREALHY . RETEHHEEOEBEN VDG, ST,
COMEEIVTTSH. CNETOMETIE., FICBRFZEALLMBEHIL. CAET
AFEZEDEATELGI S REICKDBEERENAREICHEIFFEZRARELODDOH D, Tz, 6-7IL
FNT7A—REFIENDT7a—ROT7FATH, REED 73V ILEEEOERAER & L TH
BT A ELERELI-, TOEANEBALIE, EHEADXLZHEBAL. FHAAMBEDZEZEH
ABHEFERH LI,

BREB-3ERZMTIOVIETRAIL REAGREEN L LGSR RBIBOMRE
MREEZFETLETAZRAR I 72 )—IZET S TRAIL BRI, EMEICEHENICHBREEE
B H-OFEABEOHFEME LTHEIATWS, LML, +9EAENEAERINTEEKG
BIZES=BlER L HE=REBRERABREL I TS BRICA~NAIT-KELMERE LT,
SHREYPEFTEIEREEENTE-ODDNAAT—H—NENZENBFONATWNS, EMIETHE
HEEDHENLGEIENEBISAZLITLKHMONTEY., COMEBEIZKIZUNVBEOENEILE
ek U7 AR AH - GEABRODR T2 YR TSI TVSD, AERREIELIFIIC.
TFaA VIV HEENEMBEO TRAILIZEESE 7R F—V AANDRZMZEICHET 2 x#BALMEL.,
TRAIL [Tk B EMARSEICHEITH 7V IIEBEOEERZ R LIz, €2 T, RFETIEK, 7aLit
FESHZIRIEL L1z TRAIL SAEDEEERNEZDHIMZBEHET &L BIT, 7JaVIEERALFA
TRAIL ftREEDREREREBIEL TS,

CNETOHRICT, ZAVILLHEHEOTTE a1-4 EEHN SRS S HEHEEEN TRAIL FE
MM EREL TSI EEHLMZ LIz, -, TRAIL BRZMEAESETIILEYDORIEDT-
HDRY )=V TV RTL%EILS EIFT=,

R B-4NWR LR HABZOMEIC K HHEHD 3 XRABESF 1 F 2 I AOKRMFTMEDRRE
MEHERHREZIENE LERIRERT T 5 -OICIXREOERIEROA LS TREFLAILD 3 Rt
BEFBIDEFARTH D, LALLGH L, BEHOIABEIKBRRTHIAFIVvIITELL
TWAEOITENL ZRNET DD FREEBRZ TG, HEHO 3 RABETM1 T IV R EEN
ZRHT ONFOREM - AU EFRICERLTVWA I EA DL, BERLETZAEMNICHET S
CENTENE, BEORHNFISEVRMMELBEMEZTINFERIET S ENARTH S,
AHARFAFEL. RREFERZOMAEZREL THRED 3 RIBEPEEELTLEOTHEN DD
RICETT 5=-ODORMOEILIZREY

NFETOHRICT, CRETHFVIaL—2arTRIZEDE LI o=, ERICHEEAHRZ
TYHEH, RBREEZATHAIRHEEIREL. BEONFUIaL—2avn-oniE 700
—ILERBBESTHENTE, Ff-. BEOIKBEF A FIVRERHIT S EILY., LYF
VITHT OBEMEPRREREA LT 5L 5B FREETT CLICRYL. BHMEEDHI I ZRIAE
EL. AUV ENHERZR LS B -RERERRILOBEHZRT CEMNTER,

Ffo. ATOD ) TR, CMETERSNFH-LEEFENORIEZRMBHD 1= OHAER
REBMELT, THIOFEICZRABZTL., UTORIES—X 6 FBEE S SITHRIRL-, B
FEOHRZEZRETHLITKY, TOVz ) FEROERRIEZBIEL, SoICHRRAREEMES
TS (HIRRFAREE [6] & LTERE),

ek MARFARARE
WENRZRIES 7y T OIRAERBERRE T | IBREXZE
B WEREDFEHR =FH A

ROV IVERRHMBEER LT OBMRELEODN - | AHEXF

81



AROBMERAR ik 505
TORURBHELZOTFTAYICKS COPD AEMRIC | KIREBREAAEY 22—
E9 5% A0 EZ
# L LESHBIZE OIRRY - HEGT (29 S IAER DR ARNBINAE 22—
i FFRER

TEIZUREUREBEETICALEHORA NO T s —AE | RRHAEREFER V2 —
RDORAFE BA #
[gSFIER VO EDMREEDEE. MR L, DAICEIT | REXZ

BEIZAI D FEIL #E E8

(2) FE79 Ty b

FEXT7I Ty MER

XL OMEEI—7 Y b FOBTE (FEHEESIF)

EIEBRE (RRE)

EXRIRR (FRK 28 ) ETE : - EhE -
HrfE EE R (F Ak 30 F ) ETE - 10 =& 11 GER)

T RN (RF2EEPE) | 51 - 25

ooy brREE Y., ZROBRMELLIBEHEOBERNETTOTNDIE S, FRIVEFE
RTNEDRFICEITHBINTT L AHZBITBRICEDIIEATF FEHFITHAEA TS,
BROETITEERFEAZ, 700 MR TEALEDIHRERFLEEA, TPV b
DEFTHBEREMOMEICEYBIORAE—FFAALTEHILEHEL. REMNICIE 2 EDS
FITBFRBERT I H5TEIE LTS,

<BIEERE>

—_— HwXD B | BHED | SAtUR | EREE~ | JORSA
o WEIRESK | (HEZESD) | Rt | HE5% NES FDERL
47 - 5 - - - -

ATODY FORERISONT, HRALGERRMFICET SR 47 . FSFOAR 65 #TH
9 dLEbIc. BMNNDRHS HEHBELE. 6. A7O0Y ) MIKYBONIHEEL—F
v FOEKRHGIERE., RIS —XEERLGEADYAHS D, HEFHBEIZKY LRI S L
AEYITEENEDL S, FEFHEREID#H LG TS,

(BRI, HEFICLIRRAX—E)
1. A standardized method for lectin microarray-based tissue glycome mapping. Zou X*, Yoshida
Mx, Nagai-Okatani Cx, Iwaki J, Matsuda A, Tan B, Hagiwara K, Sato T, Itakura Y, Noro E, Kaji
H, Toyoda M, Zhang Y, Narimatsu H, Kuno A. Scientific Reports 7:43560, 2017

2. Assessment of tumor characteristics based on glycoform analysis of membrane-tethered MUC1.
Matsuda A, Higashi M, Nakagawa T, Yokoyama S, Kuno A, Yonezawa S, Narimatsu H. Lab Invest.
97(9) :1103-1113, 2017

3. Identification of poly-N-acetyllactosamine-carrying glycoproteins from HL-60 human
promyelocytic leukemia cells using a site—specific glycome analysis method, Glyco—-RIDGE.

82



Togayachi A, Tomioka A, Fujita M, Sukegawa M, Noro E, Takakura D, Miyazaki M, Shikanai T,
Narimatsu H, Kaji H. J Am Soc Mass Spectrom 29 (6) :1138-1152, 2018

4. Shimokawa M, Ohta Y, Nishikori S, Matano M, Takano A, Fujii M, Date S, Sugimoto S, Kanai
T, Sato T. Visualization and targeting of LGR5(+) human colon cancer stem cells. Nature
545(7653) :187-192, 2017

5. Sugimoto S, Ohta Y, Fujii M, Matano M, Shimokawa M, Nanki K, Date S, Nishikori S, Nakazato
Y, Nakamura T, Kanai T, Sato T. Reconstruction of the Human Colon Epithelium In Vivo. Cell
Stem Cell. 22(2):171-176, 2018

6. Seino T, Kawasaki S, Shimokawa M, Tamagawa H, Toshimitsu K, Fujii M, Ohta Y, Matano M,
Nanki K, Kawasaki K, Takahashi S, Sugimoto S, Iwasaki E, Takagi J, Itoi T, Kitago M, Kitagawa
Y, Kanai T, Sato T. Human Pancreatic Tumor Organoids Reveal Loss of Stem Cell Niche Factor
Dependence during Disease Progression. Cell Stem Cell. 22(3) :454-467, 2018

7. A Practical Guide to Using Glycomics Databases, GlycoGene Database (GGDB) on the Semantic
Web. REAA, #8AKFH, KTI70—JEF BARFE HHHAR LEE BAaANR BEEE
THEE, ARBEE, H24GETE, Springer, 2016

8. NS 74 VEEBERTAV:-LEMERY 54 02— L#EHT. LEEE BEATH AHRH REL
FRER B&E (NS4 o aEERTTE S5 FREMN Up To Datel (CUEE), 35(7), 628-634,
2017

9. EHRMEBEZORFNICRET 5-ODHEMEMHORIR, #HARZEX, LFIXE 2017
10. BEUNVBEDEER HAFER, SAEE, 2018

11. Yamada S, Itai S, Nakamura T, Chang YW, Harada H, Suzuki H, Kaneko MK, Kato Y. Establ ishment
of H2Mab-119, an Anti—Human Epidermal Growth Factor Receptor 2 Monoclonal Antibody, Against
Pancreatic Cancer. Monoclon. Antib. Immunodiagn. Immunother., 36(6):287-290, 2017

12. Chang YW, Yamada S, Kaneko MK, Kato Y. Epitope Mapping of Monoclonal Antibody PMab-38
Against Dog Podoplanin. Monoclon. Antib. Immunodiagn. Immunother., 36(6):291-295, 2017

13. Itai S, Yamada S, Kaneko MK, Harada H, Kagawa Y, Konnai S, Kato Y. Expression of cat
podoplanin in feline squamous cell carcinomas. Monoclon. Antib. Immunodiagn. Immunother.
36 (6) :243-250

14. [tai S, Yamada S, Kaneko MK, Chang YW, Harada, H, Kato Y. Establishment of EMab-134, a
sensitive and specific anti-epidermal growth factor receptor monoclonal antibody for
detecting squamous cell carcinoma cells of the oral cavity. Monoclon. Antib. Immunodiagn
Immunother., 36(6):272-281, 2017

15. Itai S, Fujii Y, Nakamura T, Chang YW, Yanaka M, Saidoh N, Handa S, Suzuki H, Harada H,
Yamada S, Kaneko MK, Kato Y. Establishment of CMab-43, a Sensitive and Specific Anti-CD133
Monoclonal Antibody, for Immunohistochemistry. Monoclon. Antib. Immunodiagn. Immunother.

36 (5) : 231-235, 2017

16. Itai S, Kaneko MK, Fujii Y, Yamada S, Nakamura T, Yanaka M, Saidoh N, Handa S, Chang YW,
Suzuki H, Harada H, Kato Y. Development of EMab-51, a Sensitive and Specific Anti-EGFR

83



Monoclonal Antibody in Western Blot and Immunohistochemistry. Monoclon. Antib. Immunodiagn
Immunother., 36(5): 214-219, 2017

17. Itai S, Yamada S, Kaneko MK, Harada H, Kato Y. Immunohistochemical Analysis
Using Anti—-Podocalyxin Monoclonal Antibody PcMab—47 Demonstrates Podocalyxin Expression in
Oral Squamous Cel | Carcinoma Cells. Monoclon. Antib. Immunodiagn. Immunother., 36 (5): 220-223,
2017

18. Yamada S, Itai S, Nakamura T, Yanaka M, Saidoh N, Chang YW, Handa S, Harada H, Kagawa
Y, Ichii 0, Konnai S, Kaneko MK, Kato Y. PMab-52: Specific and Sensitive Monoclonal Antibody

against Cat Podoplanin for Immunohistochemistry. Monoclon. Antib. Immunodiagn. Immunother.
36 (5) : 224-230, 2017

19. Itai S, Fujii Y, Kaneko MK, Yamada S, Nakamura T, Yanaka M, Saidoh N, Chang YW, Handa
S, Takahashi M, Suzuki H, Harada H, Kato Y. H2Mab-77 is a sensitive and specific anti-HER2
monoclonal antibody against breast cancer. Monoclon. Antib. Immunodiagn. Immunother., 36(4):
143-148, 2017

20. Kaneko MK, Kunita A, Yamada S, Nakamura T, Yanaka M, Saidoh N, Chang YW, Handa S, Ogasawara
S, Ohishi T, Abe S, Itai S, Harada H, Kawada M, Nishioka Y, Fukayama M, Kato Y. Anti—Podocalyxin
Antibody chPcMab— 47 Exerts Antitumor Activity in Mouse Xenograft Models of Colorectal
Adenocarcinomas. Monoclon. Antib. Immunodiagn. Immunother., 36(4):157-162, 2017

21. Kaneko MK, Nakamura T, Kunita A, Fukayama M, Abe S, Nishioka Y, Yamada S, Yanaka M, Saidoh
N, Yoshida K, Fujii VY, Ogasawara S, Kato Y. ChLpMab—23: Cancer—specific Human-Mouse Chimeric
Anti-podoplanin Antibody Exhibits Antitumor Activity via Antibody-Dependent Cellular
Cytotoxicity. Monoclon. Antib. Immunodiagn. Immunother., 36(3):104-112., 2017

22. Yamada S, Honma R, Kaneko MK, Nakamura T, Yanaka M, Saidoh N, Takagi M, Konnai S, Kato
Y. Characterization of Anti—bovine Podoplanin Monoclonal Antibody PMab—44. Monoclon. Antib
Immunodiagn. Immunother., 36(3):129-134, 2017

23. Ogasawara S, Kaneko MK, Yamada S, Honma R, Nakamura T, Saidoh N, Yanaka M, Yoshida K
Fujii Y, Kato Y. PcMab-47: Novel Anti-human Podocalyxin Monoclonal Antibody for
Immunohistochemistry. Monoclon. Antib. Immunodiagn. Immunother., 36(2): 50-56, 2017

24. Yamada S, Ogasawara S, Kaneko MK, Kato Y. LpMab—-23: A Cancer-Specific Monoclonal Antibody
against Human Podoplanin. Monoclon. Antib. Immunodiagn. Immunother., 36(2): 72-76, 2017

25. Yamada S, Kaneko MK, Nakamura T, Ichii 0, Konnai S, Kato Y. Development of mPMab-1, a
Mouse-Rat Chimeric Antibody against Mouse Podoplanin. Monoclon. Antib. Immunodiagn
Immunother., 36(2): 77-79, 2017

26. Kaneko MK, Yamada S, Nakamura T, Abe S, Nishioka Y, Kunita A, Fukayama M, Fujii Y, Ogasawara
S, Kato Y. Antitumor activity of chLpMab-2, a human-mouse chimeric cancer—specific antihuman

podoplanin antibody, viaantibody-dependent cel lular cytotoxicity. Cancer Med., 6(4): 768-777,
2017

27. Kato Y, Kunita A, Fukayama M, Abe S, Nishioka Y, Uchida H, Tahara H, Yamada S, Yanaka
M, Nakamura T, Saidoh N, Yoshida K, Fujii Y, Honma R, Takagi M, Ogasawara S, Murata T, Kaneko
MK. Anti-Glycopeptide Mouse Monoclonal Antibody LpMab—-21 Exerts Antitumor Activity Against

84



Human Podoplanin via Antibody-Dependent Cellular Cytotoxicity and Complement-Dependent
Cytotoxicity. Monoclon. Antib. Immunodiagn. Immunother., 36(1): 20-24, 2017

28. Kaneko MK, Abe S, Ogasawara S, Fujii Y, Yamada S, Murata T, Uchida H, Tahara H, Nishioka
Y, Kato Y. Chimeric Anti—human Podoplanin Antibody NZ-12 of Lambda Light Chain Exerts Higher
Antibody-dependent Cel lular Cytotoxicity and Comp|ement-dependent Cytotoxicity Compared with
NZ-8 of Kappa Light Chain. Monoclon. Antib. Immunodiagn. Immunother., 36(1): 25-29, 2017

29. LML DA (2018) FILYiNA T —JR & #EtH TERRR1EE ]
30. EMLDAR2018) ¥SA4aHA4TRA—FKIT v T FILYNAI—IK

31. LML DA (2018) RBEEDHF LD FALMERNREEDZH Y—H—~ [ERKILZFE]
47, 47-50

32. LMLDA, RRERE. AOEZ (2017) BEEFENE LETILYNAI—ROBHREREIZE
(FTHEE=R, AT - @ [EREREF) 35 1440-1446

33. LML DA (2016) RERERFF D RADMEICERS LERBNEDCHLSF E #-& T4
KDOFEZFE] 67. p378-379

34. Niwa A, Ii Y, Shindo A, Matsuo K, Ishikawa H, Taniguchi A, Takase S, Maeda M, Sakuma H,
Akatsu Y, Hashizume Y, Tomimoto H. Comparative analysis of cortical microinfarcts and

microbleeds using 3.0-tesla postmortem magnetic resonance images and histopathology. J
Alzheimers Dis. 2017;59(3) :951-959

35. Matsuo K, Shindo A, Niwa A, Tabei K, Akatsu H, Hashizume Y, Akiyama H, Ayaki T, Maki T,
Sawamoto N, Takahashi R, Oikawa S, Tomimoto H. Complement activation in capillary cerebral
amyloid angiopathy Dement Geriatr Cogn Disord. 2017;44 (5-6) :343-353.

36. ERK, EAFMN. MmMEMBMESMKT S04 il A% 120 (2) : 257-261, 2017

37. Takayuki Kawai, Nobutoshi Ota, Akiko Imasato, Yoko Shirasaki, Koji Otsuka, Yo Tanaka,
“Profiling of N-linked Glycans from 100 Cel |s by Capil lary Electrophoresis with Large-volume

Dual Preconcentration by Isotachophoresis and Stacking” Journal of Chromatography A, 2018,
1565, 138-144

38. Fumihiko Kitagawa, Saeko Kinami, Yuuki Takegawa, Isoshi Nukatsuka, Kenji Sueyoshi,
Takayuki Kawai, Koji Otsuka, “On-line coupling of sample preconcentration by LVSEP with gel
electrophoretic separation on T-channel chips” Electrophoresis, 2017, 38, 380-386

39. Amit V. Patel, Takayuki Kawai, Liping Wang, Stanislav S. Rubakhin, Jonathan V. Sweedler,
“Chiral Measurement of Aspartate and Glutamate in Single Neurons by Large-Volume Sample
Stacking Capillary Electrophoresis” Analytical Chemistry, 2017, 89, 12375-12382

40. Fumihiko Kitagawa, Tatsuya Ishiguro, Misaki Tateyama, Isoshi Nukatsuka, Kenji Sueyoshi,
Takayuki Kawai, Koji Otsuka, “Combination of large-volume sample stacking with an
electroosmotic flow pump with field—amplified sample injection on cross—channel chips”
Electrophoresis, 2017, 38, 2075-2080.

41. An Alkynyl-Fucose Halts Hepatoma Cell Migration and Invasion by Inhibiting

85



GDP-Fucose-Synthesizing Enzyme FX, TSTA3. Kizuka Y, Nakano M, Yamaguchi Y, Nakajima K, Oka
R, Sato K, Ren CT, Hsu TL, Wong CH, Taniguchi N. Cell chemical biology, 24(12) 1467-1478. 5,
2017

42. Suzuki T., Kajino M., Yanaka S., Zhu T., Yagi H., Satoh T., Yamaguchi T., Kato K.
Conformational analysis of a high-mannose-type oligosaccharide displaying glucosyl

determinant recognized by molecular chaperones using NMR-validated molecular dynamics
simulation. ChemBioChem. 18, 396-410 (2017)

43. Kato T., Kako N., Kikuta K., Miyazaki T., Kondo S., Yagi H., Kato K., Park E.Y. N-Glycan
modification of a recombinant protein via coexpression of human glycosyltransferases in
silkworm pupae. Sci. Rep., 7, Article number: 42257 (2017)

44. Yamaguchi Y., Yagi H., Kato K. Stable isotope labeling of glycoproteins for NMR study.
NMR in Glycoscience and Glycotechnology (K. Kato and T. Peters ed.), RSC Publishing (Cambridge),
194-207 (2017)

45. Kato, K., Yagi, H. and Yamaguchi, T. NMR characterization of the dynamic conformations
of oligosaccharides, Modern Magnetic Resonance, 2nd Edition (G.A.Webb ed.) Springer
International Publishing, 1-18 (2018)

46. IUORE, EEHRLB, XKEM NERE— SFHAFRHEENREAZRAWN-HEEOER
EEZERSIEZE J. Comput. Chem. Jpn., 17, 1-7 (2018)

41. RARRM, MER— BHIE MR ELHERZEHEAGOEBEOBNIVRA -3 U
#r &E4e%, 90, 198-202 (2018)

3. HHEARET S EDREN

F1EL. 3. HEEIERT I LEOLEY] DREZSEINIL,

BIC, A702 ) MCBLTR, ChETORKEEZDORNSFORERICEVNTIEEZ VY
BICERANATONTERECAHA EERDE VNI ED 0L EITHEEHZFEOEZ VNV ELEDN
THEY., TOREFZBHRECEATHDEEDIC, EERDRKEPREICIELC T, SIBICRBRLTE
ETHENMONTIND, TN, BEZAEFN LT HARENIMRTI YRS TIVE
L0, BEHEZLKDIRMHEN—FILBNBEVNI D, FRESCENEMTAREHICHEHEZRIZER
BMETHIEFHELLNEESNTULV =, —A. BPBERFINFEFTOREAESTEORRLELT, LY
FUT LA R CEES TR, HEE2 U\ EAREM. BEEET -2 ~—X, BEEETF/ v
D70 RRIAZMGE, HRLANILOEBRHAERMARESNA TS, £ T, ChFETOHEE
MEICLYE RN EHEL. BIERRICETIERBREMELTESLITSILIZLY., AR
DRXREXDHENEZELFTEDLDEZZONT=, TDX D EEMEAREICE, ChETOHREHE
MEEZY—FLTELTATITOEN REYUTILERE L THAFRELGERRRESEODSEAT
AIRTHY. BECEENEMTERTELLDOTRAL, ZTOH. EROTHTIT7EFOMR
FHEL-EXEMEXRERICET IRMARETHILVSBRNL. ENERT IVLELSHD.

4. BETIMILERIZEDETOO—FKIy T

THRIZRLEESY., 7AD Y F3ERFETIZ, BHMEDHEEERH T S8, HEEOEBERR
WHMT., BHELRIERTF FOAMRBIM. RUEZEMICHT A EREMICOE., ERMGEI
EZZET L. BREEPHANOEMEAZT oz, TLT. EFHICTREREMEHAEHLED
CEICEkY, BIERMNOHBINIBERYVITILEFRAL., REBENLBEZSEDOER. 4—4
v FDOEIE. RUBESBITEZED. ERNIC 25 BOREENOBERITEZBIET Rl Lz, £
f=. 7Oz F3ERLR., HEHEMEKRRIZEDLDAIA N XLOBFZERL, &§2—X0DE|

86



EEZEODRIIZTS52LT. ARG —XEHFREL., 7O MDLERZBIETARFE LT
5, £z, 7Rz M1 FHICSEHERTHMMEEZEMEL. 702y FRBIINSGET
L8, RUTOC Y MIBHRIZBEONEMEHIZDONT, BULERBICEBHE, 52, KEE
TIIAUEPEEZS2CEETEHA—HF—T+—SLEHREL., 7O 1Y FTHERITSh-HEHEEND
RARERRFICSOVWTHREZTIELEBIC, A— =T —SLEBLEADEL—XANDEHZRIE
AT-BRZET o=,

SEDEBERF - BRI
BEEEN |< | -
BEEAN—2Z (T  @oREIoFaLkS =
E5 R 108C 2527 S P §
W EhHATOERAERDYHR—F a
s 8
%j EEBHTEE - V7 FOReS | _ﬁ
2 - = y —
_ﬁA < B FERT A D[ BHERBEAD T — PRy D38 >
= N—R |& e [
fitr & % [ ETHCORRFROIE—F >
b2k - BRACLOBT S/ BMANREHEERE |
BFEIEE3
BN TaRK | REE~TTF FAREEMR| | BEf0IS v a7y T >
SR | ETHTOEHERD Y R— F @ >
8
[(ZERANRHES Y
ARBEL  Eaanan ]
R A% O |8
ey [(Xov—=crdpmme | | | >|
| SHHTCORFERDYR— >
. SR (T > —ARIOVES = =y
BERERN . 10~ 15BOEKEICE LT 72 —A ROV HiefT - & FEiRimiRsd
BEERHL ARG - IR (PDX - LA/ 1 B%) Ot
4 4 +
P : I - FEREARAT. HEESERAT (TL U —AILAED
v v : z
| PR ROOMESSIE DR - Bl CH92~3/ ) Sk - 258 RIRE
%3 - DBEEERST T
: FoUPHVIDEDEE (TI926E/5)
: v : \
Eﬁﬁﬁﬁ : BEEOREOU R ME (R ~25E/H)  \
=X S ¥ H A
LIERE PSSR OB RSN (F195~100F/4)
| RO S BEHER(GPC255) 7) DS
¥ @ N FEEEIRE025
| VRSO0 M AR DRRTE SR A R SR | B2y R OERk
5 2 i
RIEBMPEOENDTO | | 1
BAZIEA 5] S | BN RDRR
S BAOBNOIS1T Lo ESTUCRMR OISR
! PSSR A DRI ETE DR
IR EERARIEAZRNE ¥ v v
HBIGPCHFHT SRR RHSNEEBIENRHICT T B

A SRR & Bl B DR
E2-D-1. EET7IMHLERKICESETOA—FIT YT

87



5. MERBDOERE - TR T A2 MEFIE

THRIZRLIEZEBY., REZEONBHTEZRLEEEXRL DD, BHEHICOVWTHLEERDREVERK
FPEZHBORTFFREZMEFRAEETEEEL L. TOTICHERREOBEEHZEZREL 6 DDERIZH T
(JEB 6 (X, ZRLAEDFRE) . TNENICSPLZEBLL BT . ARV -7 LEMBLI-, F1=.
RIEEMOEEZREET HRL, BH 1~2 [2DOVWTIFABHK., IEH 3~6 [CDWTIEFEFAK
FT—RV)—4F—¢L, ARSIV DT I MHLEREBCEBL-O VY-V 7 LEEFITH
fzo TLT, HEMPEFZFFZRELTHAI—H—T+—SLEHREL. ChFETiH I BEEEFHET
5ILI2KY. BO—XDEHFZBITEWVWTEHMIZERZT o1z, BHE. SEDEICIE, WE
REZMEIRTORTRT 22N EBET S LT, ABLY—XEHICEREEL, 512, O
DY=I T LERIZEBITAHMMO—T s r—42 & LT, HBEHEGRICHMMETIOT2—Y—0
TOEZEKEL., 7O 1Y FMIEET IHMIHIZDONT, MHEELICB T3 ETRMATRVALH
RE GEXETRED, HAIWVIEFHF LT NED, &) OHMMEEL — MEEZFZRELT, 2VY
— 7 LEKRTHRMNGEEEZT >

A—Y—TJF—5 A
-REFESH
AMED W - BTy — LR R RS
— #Ea -7 L4 ) '
PL:iRT FF i Mt —F1r—4 |
|
) I e I | I — 1 )
(SPL:AS% | (SPL:AR#Z | (SPLARRME) (SPL:LA—X) SPLIAFEE) (SPL:FHMM
A A SESAE A S EARE SIS
HE[1] HE[2] HA[3] HEB[4] I5HE [5] IHE (6]
R O1EH R EmEE msENE WERMIE || RRIhFM || RRSKL
AR, AR b W& B THRIESNT || WEOORE || BER6O
BEET A1-0 BT B1-0 DRI EROEHO || BERBOL || DEEEE
DEMBIR DR T e HOEMBAR || e
F——F— AHK (ELTH) FRU—S—: TR (ERH)
‘ 2HABTH
- — #—Z6iE
ERMDE RRERWERE ERMDE Witn TR HERR
EEXDES
EEERARRULEE L T A AL
WIRH TFRE - RIS FRIT
e AN N J . AN //J \_
BESMETOESE. BHEMBISED S-OHMBBHE R

& 2-D-2. FEFRZEMkiAH

88



BE. ZTOD Y FMZDOWTIE, AMED OREFHHEZEERIC T, FTRO &L S ITHHEFHEITHN
T3,

<£EE>

K4 AR, &E (T = 5r)

Pk E= | B RFAREAE IR FHEMARGIELCEREEZ TAMRE

ik Hh EZRFZEALOKRE £EHIR

B K& | BIXRFEARREMERK? #HoREMER RERE 75 &R

(RER) |$E X |SBl 77 —7HARH MMHEHITRE S0 ERFARK MR

BA BE | RUXRFEABBRIEMKE EFH SLFHEE B

=F RH | BNRFEAKRBRRFZRZR EFRUMER HEEZMHET BE 2R

FREANERIRXKRE MhETFERZMHAER Ak

=ik . . 5
ok NRESE AAERAY TEHE

<FHfFER (AMED FHRFEHEREE N 551H, ARAXEVREBEOR VOO A#188.) >

OEAE DM DEA & FiEGETTEEARH 25N LIEBENS FIER - RIIDT-0H DL HRMEHE
HYRTLOMWE (BB [1] RV [2])

3. #EFHh

AFFEBR AR E DR FE BRSO SRR BN TV D,

HaPRSE & FORS R A IgeE & O/ L 0 | [ERSES) 2a DR OB R B Cl
PRV TNERET L, W DDDIEIIER B 2 BB 5 = L3 TR e, A5 BRR
== Ru B LT BEDFDOA Y V== 72T A L L bz, AEROBLE (B - fiEE0TE
P, BEFEE L OERIHL) MO FERRV AR, 22— =T 3+ —F LEZ N LTIV BENDH 53
TR 2 BG4 5 Z L 2T,

QB¥LET 4 2ATATA— LB S UHIRD FHEREMBAR L ZORIE~ADIGA (BB [3]1. [4]
RU [5])
3. WEFHm

AR BRFSRA DM FEBH R ERCR U TN T D,

[ U3 U 7R T b ek I D BEHORBSE R GHNIN B 72 2 OB TR A IV THAN A DGR
FEAEA DRI TE D H Z E LN LT, T HORERIT, A RO G210
PELEDTHD, FETF FERRICE LTI, 0-TUEEER~<7'F ROGREIR 2L L, HR
(R T REMPIEEORRMEIE T L TR Y., IERICEA TV D, FEREAE 2T S5k
TERUCB LT, iiili3d % & OO FEROMSLIZITE > TRV, 55T, FrZ 0-TEHA A
T HRER R E AR DR ERO FIEROMSL VI TH 5,

89



6. ERXHR

MAEEZKOHERTIEL 2015 F(2#9 8.6 JkAFZAY, 2030 FETIZH 28 KAFTEHUS & PRI
NTWWBHETH, HRAREVSBRTH., AIREMOHEL VS HERNERIA T, £0D
RTIE. 2RV BITMATEBEICER T30 7 MME, EBHARLOATW-RAEER DAL
MZERENICLITRIERNGTLDTH S, EEEERMIE. LI FUOERVEBERTE. B
DEAZETDHHTHY . KTOD ) Mk Y  FERARREICENIRMEBRERAREIT LI,
RAREESO Y —XBIHTHRBERELRT PNV T—C2Gohdb0E@REnd, RIS, Hif-%
BHOREICE Y. 2030 FOEFATZITHE T, RAEEORAERN IOHIHEEFIIL,
8,400 B/ FEDREMRARAFTND,

L=oT, ATOP ) MZF3FEMTH 2T EANMZELONATVSD, JOP ) FTRESE
NFEY—ADN1—HF—T+—JFLREEEFICIYEBEEShNIE, BEICE > TEHERANDL
CHRDEVRARERERGAEFNS L LAY, SRLBUIRKERSETSZICTEVNT, BAED
HELEFEN D T7EEGL. FRMICE, SFZEEILZDHRNLEFSINDEEFEA LN D,

90



	第１章　複数課題プログラムの概要　　　　・・・・・・・・・・・・・・・・・・・・・　１
	Ⅰ．複数課題プログラムの概要
	第２章　複数課題プログラムを構成する研究開発課題（プロジェクト）の概要
	Ａ　国際基準に適合した次世代抗体医薬品等の製造技術開発
	Ⅰ．研究開発課題（プロジェクト）概要 　・・・・・・・・・・・・・・・・・・・・　１１
	１．事業アウトカム ・・・・・・・・・・・・・・・・・・・・・・・・・・・・・　１２
	２．研究開発内容及び事業アウトプット ・・・・・・・・・・・・・・・・・・・・　１２
	３．当省（国）が実施することの必要性 ・・・・・・・・・・・・・・・・・・・・　２６
	４．事業アウトカム達成に至るまでのロードマップ ・・・・・・・・・・・・・・・　２７
	５．研究開発の実施・マネジメント体制等 ・・・・・・・・・・・・・・・・・・・　２７
	６．費用対効果 ・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・　３０
	Ｂ　天然化合物及びＩＴを活用した革新的医薬品創出技術開発
	Ⅰ．研究開発課題（プロジェクト）概要 　・・・・・・・・・・・・・・・・・・・・　３１
	１．事業アウトカム ・・・・・・・・・・・・・・・・・・・・・・・・・・・・・　３２
	２．研究開発内容及び事業アウトプット ・・・・・・・・・・・・・・・・・・・・　３２
	３．当省（国）が実施することの必要性 ・・・・・・・・・・・・・・・・・・・・　５７
	４．事業アウトカム達成に至るまでのロードマップ ・・・・・・・・・・・・・・・　５７
	５．研究開発の実施・マネジメント体制等 ・・・・・・・・・・・・・・・・・・・　５９
	６．費用対効果 ・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・　６１
	Ｃ　体液中マイクロＲＮＡ測定技術基盤開発
	Ⅰ．研究開発課題（プロジェクト）概要 　・・・・・・・・・・・・・・・・・・・・　６２
	１．事業アウトカム ・・・・・・・・・・・・・・・・・・・・・・・・・・・・・　６３
	２．研究開発内容及び事業アウトプット ・・・・・・・・・・・・・・・・・・・・　６３
	３．当省（国）が実施することの必要性 ・・・・・・・・・・・・・・・・・・・・　７１
	４．事業アウトカム達成に至るまでのロードマップ ・・・・・・・・・・・・・・・　７１
	５．研究開発の実施・マネジメント体制等 ・・・・・・・・・・・・・・・・・・・　７２
	６．費用対効果 ・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・　７４
	Ｄ　糖鎖利用による革新的創薬技術開発
	Ⅰ．研究開発課題（プロジェクト）概要 　・・・・・・・・・・・・・・・・・・・・　７５
	１．事業アウトカム ・・・・・・・・・・・・・・・・・・・・・・・・・・・・・　７６
	２．研究開発内容及び事業アウトプット ・・・・・・・・・・・・・・・・・・・・　７７
	３．当省（国）が実施することの必要性 ・・・・・・・・・・・・・・・・・・・・　８６
	４．事業アウトカム達成に至るまでのロードマップ ・・・・・・・・・・・・・・・　８６
	５．研究開発の実施・マネジメント体制等 ・・・・・・・・・・・・・・・・・・・　８８
	６．費用対効果 ・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・　９０

