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Abstract

Basic science outcomes highly contribute to new drug discovery. In drug discovery,
managerial studies have highlighted the importance of university-industry relationship
and absorptive capacity. Nevertheless, productivity of drug discovery has rather declined
despite the marked increase of biomedical information and technological advancement.

To explore appropriate relationship between academia and pharmaceutical companies,
I examined the contribution of academia to drug discovery by analyzing drug discovery
projects involving university-industry (U-I) collaboration and academic drug discovery,
and the types of scientific knowledge and technologies that were transferred to firms
through U-I collaborations in Japanese pharmaceutical industry.

The results suggest that the firms with limited research capability have leveraged U-1
collaboration and academic drug discovery, and produced new drugs in relatively niche
therapeutic fields. Unlike the west, biotechnology was not dominant among transferred
technologies. Time series of transfer was different depending on the type of technologies.

Many drug candidates were transferred from academia to firms, academic researchers’
creation of drug candidates by academic drug discovery is questionable because applied
research phase of drug discovery requires different research capability and
intentionality from those of basic research. The empirical analysis of Japanese academic
drug discovery projects revealed that academic drug discovery has been facilitated
mainly by government and did not match industrial needs, and implied that applied
research capability of academic researchers is lower than that of industrial researchers
based on the comparison of clinical development success rate between academic drug
discovery and university-industry collaboration projects.

On the other hand, some drug projects with advanced modality were efficiently out-
licensed to industry and developed in the ecosystem of government, biotechs and
incumbent companies, implying that academic drug discovery should undertake cutting-
edge high risk projects under government and industry support.

Based on the findings, I argued suitable research alliance management based on the type
of technology and characteristics of drug discovery projects, and appropriate university-

industry relationship throughout the process of drug discovery.
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1—1. BEE#REAMEOEH

AAFFEDIANN L, BRIE 22 Y = o 2SR T D RIBE AT Y BT, Z O 7258
NADRA N EeT AT IT EREEREORMRMEZEIIRE c BET L L TH D, WK
(BT 2 MR FOEBEN K EWBIERTE & T A = 28 | LRSS (5 - /N B 2003) .
BREEDT A = ZRMDEAENE, EE~DOF—~1 (Mansfield 1991, 1998) %A =
YA Y =Y (RrFCS I S D Sl L0 #0) (Narin and Olivastro 1992, McMillan
etal. 2000) ZFAEIZH L ONTE 2N, WITNOMIES R « /3 APERZ i b AR 72
YA = ARPERETH D LNLE DT TN D, BEREZEITIST 2 EHEMIFIER 2 FE/ 2y
Hr L7 Henderson (1994), Gambardella (1995). Toole (2012) o ®OHf%Ed . AIEKICIH
V2 TR O B EMEZ R L TN D, AR AR 12 BloHEF1 S i 36 27
SRS OWE (2016) TH ., EMEWHIESHERAIH OB ERER & 22> T D Z & &4F
L TWa, #EoT, AIFEDIIE~ R AL MEBET 5 ETIE, RO FE 5HNWF
ThHLHLT AT IT LEEEEEL OEUREEOH Y FITERT LI ENEE LIRS,

P A = AR KR L LT~ RV A MR TIE, ZTRETEIL T AT IT &
OBRFRME] & TR~ | ICEAZ Y o FERTh o7z, [T AT IT L
DORARME] (TR L Cld, BT IRI X IS R FPFEARMI R TIT o 2720, A = 2
WFZEBASE CTIIEZEITR B O & 22 B E AR HTHNFE LTOT T IT &
BB AR O EDNEE L 0D, O, FEFHEN FEREED D Lo
TZ7- (Rosenberg and Nelson 1994, Meyer-Krahmer and Schmoch 1998, Mowery et
al. 2004 72 &), ZTOH T, RHPER M OMEREIC B L CEFESEO BEMENER S
TW5% (Murmann 2003, Odagiri2009), RFEEFR TIIRFLEEEDOT =D LRFEODE
DO TEFEYFHHEGRD R Y BT —27 N1 TEH Y (Owen-Smith and Powell 2004)
KREFWTERE D> HARESOREBA OBIRS AN HE &R 2 R LTV D LS
T &7z (Zucker and Durby 2001, Thursby and Thursby 2011) , Cockburn and Henderson

(1998) TBIEAFHE & RPFZEH OF iR L OIERRZ DT L, T AT I 7 & DFEDD
& (connectedness) 73 TUHRAZEDFHAIH DOAPEVEICEE LR TW 5,

—J7. TEAERFZE~DBRfE S| 2B L Tk, B¥ENA ORI 21T O 2 L IT L VAT D
JLREMF T A BRAE L CWI T BEEINE £ D . £V D absorptive capacity (Cohen and
Levinthal 1990) OEZMED#: 0 R LIEH S VT & 72, AIED X 5 7ot 1 = o A BUBFSE R %8
Tk, EER oM AZ BRI T 2720, O F Tirhit T b st O NE %
BEMEENFEICT Ly T L, ELKEFELTWARERHLIND THDH, FEE, A=
AT FESETIIAZEI TR IEIC &K E 2 L (Rosenberg 1990) . absorptive capacity % & &
CTx 7= (Cassiman et al. 2002), BKPERE TIX, BEOELBENFIE~DOEE IXFFHTFHIBEICIE
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(22 (Gambardella 1992, Czarnitzki and Thorwarth 2012) . absorptive capacity 73
BIBEDAFEMEICB W CTHERBER THDH Z LRI TE72 (Cockburn and Henderson
1998, Fabrizio 2009).

TiX, AEEIZIB VT, BFEITRTE & FEmaIEEE U BRI~ T 7 v A2, K&
WEMFFEF T 2 90 L COME O EEAEMF TR R R ~ O B 2 PR D AU, E 72T TH3EMF LB
RO E O LD DIZAH D 702 WHEF TREFE BT D2 < &b 1970 R IV IH%
WZATOINTETEY (K 2003), iIEFEA—T 2 « 4 /) _X—va VOHELH OGN TND

(Getz and Kaitin 2012, Schuhmacher et al. 2013), F7-, #EEFEIIR7E EE 20% %
M2 AHEWFZEBRNE 2 1T-> THE Y . FOSEHREIIFE 2 BIND—%&%il-> T 5 (AR
K TR, 2016), TNICHELL T ARHINDHEEITHAD b L ITEITNTH
% (AARUET W= 2016),

TATITHANCE ZMTTH, A = 2 TH HRFIZEBNT, ZOWFEDOIRE 72513
T ORFHERCHAN X, Z OBHETBEBNTHEIN LT, XM AT 7/ nd—AF I v 7R
e DFEEE T, AIBEEERI O 2 TR 5 A BRI RE O AR (RS - DO IS BRI N L
U — MbawmER, EEEM A Z it 2 720 Ok 2 228 b K& <k L7z

(Varmus 2010, Munos 2016), U b B0 63 FrkilE 3L AR I T £ 50 I
WThHY, WELEOREDEYTZY TEZX L EHMEAHNRTLLAKTLTND

(Munos 2009, Scannell et al. 2012), BEFHEIZ L 5 ERK =— XD FTOREFKGEN—F
NDERREZBETREEREIH D HODO Munos2009), 415 DFFEL, PEFHEERLE
R TEA~DANNTE L T, RO~ R T A 2 MIFZEO R RET Tk, AIEO@LIZIIA
TR NI ZEEERT D,

& ZCARMEIE, A = ABURGERRRE TH L AKIZIB N T, T AT I T HABRICR T
LCEHREZ K VFEICH O NT L, ENEBEE 2 TRIFEAEMED M RIZ LB pE &5
O 72 BRI Z TR T 2 Z 2 B L Lo, AIBEOMEL L 72 2 LA LS ERE L,
AEZEDFEMRA T PE O SR 7E 2 320 L CE IS b B 63, AIFEO IR NUGE L
TWRWERBEZELD & ABRICEIT 2 L FOEEEDOH ) OB % & D057 Z
LiX, BEROBWT a—FLExbhb,

1—2. AMEDFHRELDEE
W DR 2 IR R AN, A TONITHW-AIEE Y e 2D EFRL . 6 3= THON

RBRE LT AT ITREDER 2T, B, AR THWZAIEREEHFEICOW T
BRICEL LT,
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1—2—1. BIEOMEITOER

FIEORAI 2 BE3 AR RO I B, BIFEOIER & 720 5 DAL FRoR AT = A
DEBZENSRESNDE ZETH D, ZOEBMRIZITICT T ITICE > UThh b
2, 2 ORFSCHFEITAIER 2 BRI L2 b O TR < FHOATSRESCAIR A =X
LD ZBIR LI D THDHZ LMWFAETHS (Cockburn and Henderson1996) , 1
ST, WORAT v 7& LT, RAIEMEE XD RN SN E QAR A
= AL E OREREL FEHITHME PRESIEMELZR L) 52 LIBRZNRBG 5 &k
SNDLOEAIBEENE L CRNTETZ 812725 (RIZRICI T 5 EEEIFe BB

AR NERITN D & RICEDIEMZREITE 5 Y — Mua® (oot &)
% BEENYE O F5#<° high throughput screening 7> 515 L, MEA#HEZ#E VKL T b
I 5T & D EEEMEEWICE TRk LT <, U — MEAMO RS & it o B
T "EREEVWIISHO T2 =R L TUTON DR TH 2720, AlFEICE
DI AR TE B ALE ST H D (Stokes 1997), A EHIICEKERTL M, Kip@hne, 24
PED i L STz LI S 2 EEF AL S G TE 5 & BIRBIREIEIZAD . #l
HilCE O AL FIEH - CIERRHER (E CoRMEMERERSE) | BRHER (B Mo&
B LTS, ZaMEa2fi L W <EE) MTbhd, MIROERMETIL, H< ETEY
(BT DR, LAk, EKYEE LR TE V), EREMEAMPFERICE MM
B INTHEIOR T 2 EMIC A 5 Z S L, — 5T, ERARBHSE BRI I
BB X 0 ZHOE 0D R, — BERRRERIZEA 7 E R LA I D DR A
ANAECTESE. b0 —ERERNCR - TRIO EREMILAW 2 AIH - SR UE S 72 <
TIEWT 2, o), BIFRISHIIIEERME TlhaW OFEHEIEE, yEiie, Zathott:
B &2 ARERBR Y IE L PRI 2MFFE6E )25, BIEMIZEE [ZIXBR &N D Z L1272 %, 3R
SN EEEM LAY, BRRBE Ce MRS SN DIBE T, iR o3, 74
P, EPENERFERRICE R TRENDDN, BEIN TN Z &I D, ERRBRERED
T—IREPY R OFEEZZT, EELE L TKRRENDS & Efiand, U LEofIET
T AEK 1-1 OR[N R LT,

AWFFENE R Z M TDOIE, BIFEITE, TR0 BABKSH SN D 2K FR0NA T =
A DBTEIIE Y . EREMEAEMORGEZ I — LT H7mEATHDL, ZO—HDOS
BEZOHFTT AT I T OMFEMRMIER S 5550 2 X 1-1 AN RHITTR L TW
Do

FT. EERNOEBEESCA D =X LEZPLNCT L2 L2 EHNICITON D EFEY
FOIEMETEN G FHOAKRE T (BAF%) LAEHEND 5 WIDREBAB 2> 7T LR
AT 2 A DMANBTZHIND (—FEOKRM), 29 LIZEFAEYTFINIED O LI
FRIZHESRORTEE ORI CTIXZ DR E 720 | WO THEE TH S (Cockburn and Henderson
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1996), L7=3-> T, AIEIENZRIET D Y —A L7258 LWEKRA 1 =X L0051 D%
RS, EREFESREBEICRERBERZ R L T LIS & WVWR D,

Mz T AL E WA & S bt ABSHFRERE T T 17 I 7% L
BRx B iER & T (Warne 2005), U — NMEA 2 HUfSG L7z Y foi bl e T F
HER 25l L7202 720D AMZN T v A 150, K0 TARK. PSS A AR,
OYERUZ D 2 Hilr, il fe T{E A Oy BRE-CH L MR, a2~
DEHEE, & W mEBERANNIC, FIZT BT T TITOIL D HFIEN D OFHTm R ANE A
Ind (Lo ZFBORA), £, AIEEFREO T —1Th 5 EEBEMLEWDOESE T
THTITMRENER L, RIEAEICHRREREENSEHT 500 HD (B =
FBHOFRH), ZHUIT AT ITRABREMIND S, 7T H 7 7 ABKIEFETRHE T b
SNTETEBY, THTIT EREORTNOEEI A EBLET D L Cd THIBRZRY M
ThdHIEHD, 1—2— 2 TEOEHRLZBN, HIETHELWIITZ1TH,
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1—2—2. FHATITEIELE?

AT TIX, THT TR L ERILRFEIC L 2RO EFZNEL T DD, £F
AN BT 27 7 I TRIFE & EEFILFEFRIC L 2RO ER LML 5, 1 —2—
VIZAIBROIIZE 7 vt A 2 Go#k L7223, AISRICIX IR ST B & R AR 3 b 5, Z D
FERRERRE L ISR BERE O F X CTE T I 7 I THGEE O A3 FEh L CEERERML A Y% Al
WU T 0y =7 &7 7 IT7RIBE, B SIS AR Z & e iR & T
T X THRGEE L AREMGEE D IEEE CTHEM LRI T 0 Y = N B EELFREIC &
HABE, LERLTWD, Thbb, TAHTITABKTIET BT I THFRT — A0 Ml Lk
F O iR SE B s 2 HOIMC I 9~ 5 23, FEFILFMISEIC K D AIE CIIMFRERE &7 7 2
T L REMET — AOMENE G T 5, B, THTITABKTH- TH, EREMLAY
WEE SN2 e TRERT 2 BRB R, BENERT 5, T2 5, Ko T
YINELTEREE T e Y 2 s NI, EFRFERICL AREETLE T AT I TABETH, W
ORI BB IEENS EZ T CEM LT e =27 FTHDH, 2F 0, TITHREN
R A~OEEMEEZ RO TV R LTHEANLEL TS, )2k
Thd IR, 1 — 2 — 1R B0 FREM CEEEMEA O Mkl 238,
RARNE, FEYTREOMEE Z TRIT 5 2 EIZIERARH Y | H< E TR L~V TORLA
T B D ERR B R~ DO BE M 2 T 2 T 28, BRRBAR IS IIHF B X 0 28D
BENVLE T2, BENO—EOFMEZ T =7 AT ITABE e =7 N 7Y
YIENTWD, EnWHZETHD,

PEde, AIFRIZ D723 2 FMERFFRIZ TN T B 7 7 T oL, AISEIES AT BB X33
[MZAT > CT& 7= (Cockburn and Henderson 1996), —Ji. —#DO 7T H5 X TR 1LAIEK
DI ARFTEER Sy % & i 7R O 2B B b o CEBBEREM S ORI 21T > T& -
(Stevens et al. 2011), Bl 2 IXFmDFEDOHAI E LT EH & TV % tamibarotene @ 77— A
TliE, HREBEON T VR — I XD D A T = X L8 L vitamin A B IRTEME
b 2 & &2 R E L GEERFSE) . iV T MZiEE M FIEE7 vitamin A 558K
IR - KIS - ZAeVEOVWE Gl LA DA RER L 0 BS L ORAFER),
PREAFE 1T (WFFEECBEICIZSE L Tvewy) BRI Z RS, Elis® T 5,

DX A RN SIS E TT R TCOTa v AET HT I THRENE
fiti U CEREMI LS ORI ZAT S 7 7 I T AR, ITHEERIL L T b (Frye et al.
2011, Tralau-Stewart et al. 2014), D5 & LT, MMM RKD b D EfE -
& O HIN B FEBH S O m s, A LIS O 7> & BB R B4 03 E BRI AL L
BRI Z CT AT ITRET DAY — A~OHFEREE - Z EnxFohTn
% (Slusher et al. 2013, HJF S 2014, Everett 2015), F23ETH 2000 HHEAE D 5 [H
ERFCT AT I TAEMEEDEN X BNIEN->TE Y (BB 2008, {LE 2014). 2015 4EiZ
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RN S VT2 B ARERFERH RS (AMED) & R X DRI O SEZ IR LT D 1,
YA ZTURFFEBESE TR, EREAFFE S BRI IS TR S D 72D SRR D i
HIRENFETHL T AT I 7 BISHBFER S £ THY THITREHEOENEE LD T
TN, E N TeEBEX RS, FEEE T T I TABETIE, mWEENE D ATER L
THAR L OBSESCHAN SN L TR U277 —<IZR VD 5 Z &0, K
FNOZFEIDOEmWHEMML TS L TR DD Z 082 Y v F& LTHbDbR
TW5 (Wyatt 2009, EB 5 2012, Huryn 2013, Kirkegaard and Valentin 2014),

—J. 3= 11T~ D L DI, HEAEWFIE & IS HWFSE TldZ OB W 7EE O & mtE D e
%, AIEETIE, fERD 5 BRI HLNTIT - T & T b A Wi Lo ah 22 TSR B RERT
fili & Vo 72 BIERS AFSEE o 1, ZREEFSE & 13k oD B 2 H BE P & R AR A B 7
Do DI, 7T HT I TRAFENEOEWEEEMLEY L TR TE 20 TR EOF S
&H7% (Fryeetal. 2011, Huryn 2013, Shamas-Din and Schimmer 2015), #¢Z, BCKT
XKD BB IS & AR AT e/ LV O IR IC £ TRIT 21 o F 2 _X— & —he
ERFPENCTFT v =201 T DT —=ARZ0N, BWBETIEL ) Wo e F ¥ =03+
PESTELT, THT ITIZEDABEMFRORER & EEOENAARTT 17 I 7 AIEN
RS 2 NIRRT & B 2 H D3,

THTITRIBEE  REHRTF ¥ — %I LTZAIRIZ OV T, AR TONLE S % B fk
WCEFRL TR MERDHA D, KETIEZ, REFEAZ— T vy T afid LICAEENF v
— M, HFOREIESL O A L TR Y | RERXTF v —ORBBEICB T 2 &EITRE N

(Kneller 2010), —J7, HARTITE < BEKMAFEIC L5 ARTAIZER L TH 727 (Kneller
2003) ., 1990 HAEL DAL AR T v —03 8 LAAYD (Lynskey 2006) . HAEIZH 5 &
T DM & FEMNT DREER U F v —3, ESEET 30 HRREMFEL TV D4, b H A
Aoy BIEEAR U T ¢ — 3003 U R TITENDS, KETIEEES AR L AR F ¢
—DRIBAVBKFFEAZ— T v 7 THY (Kneller 2010), 7 H7 I THFEH DIT 5 Al
e BETT 5 LT BN F v —D&ENTER TE 220,

AR T, 7 A7 I TWRE D, TR T 5 RFEPAMIF B I B W CE M LS9
R LIEGEET W T ITABELE LTERLTCND, LT AT Y =7 MRE
AR C G R RT O FEELFE TRIFEAN V F v — 25 SR NI GE X, 77 I T RIS
ELTHTU L RLTWRY, —FH, THTITABETH > Th, ERERMOYAIRZICE
DT Z B E L TRFITRIEENR T v =N S, £ DR F v — B3I TE KA

1 http!//www.amed.go.jp/en/program/1ist/01/01/001.html
2 KIFGEINEY BT B34 XU Fp— Lk, B CEREGEA LS ORI 2 i3
L7 ak s NIRRTy — a2 fET

3

http://www.meti.go.jp/policy/mono_info_service/mono/bio/Bioventure/bioventurehoukok
usyo.pdf
4 http!//www.meti.go.jp/committee/kenkyukai/bio_venture/pdf/001_07_00.pdf
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IbEm IV EH SN THERBENED b TWAEANDHY . 5 LT 25 I 7 A
LTV FENTWD, T7abb, EREMEEHORIBICED £ TONEERZ . Al
AT X — OB UNIT BT ITHHRENT BT I T8 & L CEMLIZGA
D ARIE CERT DT HTITAIKE N ZLICARD AL T HTFITAIEKTH-ThH,
BRI LS OBHIE DA F v —ThHHEEE GO, ThT 2 7T AIKEkE
FEME AW OREIRBF IR F ¥ =B NAET 2003 H Y . ZOERSLAEDEIC DN TX
3—6 TRELLBERT D, —F, ERILFEHIEIC LD AI3IE, AFZETIXT HT 2 7S
S BEAF D SRR 2E RIS U T v — L BFJEEC RS TIERIFIE L. 2 DR T b 2 1 Fl5 A
& % LR e OB E N BRI 21T o 7o B & Lz, AFRICB T AT BT 3
TR & F DM DTEREDAIFEIZ SWT, X 1-2 I AR L=,
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1—3. AARHIIYBELHRE

AEFIEDINE, VA = ZABFTERRE TH D AIHRICBN T, THT ITRREZLTE -
HA G L, EEFOMUREREELEZRT 2L Tho, M1 1IRLEEBY,
AT ITSLRENTIE, ISADIZE, BRIRBIEOBIENH Y | ZOFKBEEZBWT, TH 7 I 7 hF
FEHR OB A HEACBAN AEH ST\ D, SFREMEICISIT 27 7 I 7RO E#RD
WEEWEIL, ZNENRRD1TTTH D, AISKIZI T 2 B EE S Tl ARy 704
HEME OE @2 L BARBIZROIFH (Z OBAEITAEERA =X AL RKIRME OIER 72 &)
ZIBRT DT HT I T ORMFILEEZE (Stokes 1997) 7238 72 &R AGRO B RS & W
EBEZBIND, BRI 208 AFFEERE Clx, ERBEM LA ZER L2 0 L 7= 0 &
DIZDOEAMA RO N DT, FICEBEMOBRIEZAIT O 77 I THIFROEBRNE S 2
S5, BEBIFEEME T, 1 — 2 ThR_7=XL 912, 77 2 T N EREML A O
AlETOT rt A% HE TITWV, ERRBIFEERE ) b RS (LG MBI SN D 7 —
AW D, ZOWEIX, AR 2T L ISR E B B1T 9 7 AT X TR O
ZERRN, EOFHKBARICHIM L CWDHZ LiCRd, 2ok Hic, —HICAEBRIZBIT LT
AT ITDOHEBRE S > Th, BN OHMEET, 7T ITIC L D83 E T, T
T T LR EOBBEORMIIEA TH Y, THT I TR LD TR & Bt
HL Z DR ERDIEOWEIT AT T 4 IZE T,

ZOZ &I RAEBRIZBIT AT AT ITOREKEWHLNIT H BT, AEEED B b T
MET, THTITERENED LD REHELZ T L, EARY A T ORVPEIESCHEMT N T
AT ITPHAEEORABRIZEIC b 726 SNk, BRENICHL ST D 2 EoEEN %
TRT 5, 2 — 21TFE L IR0, BEFEFZRIL, ABEICTE A S =T B 7 I TR OE
(72 b DENA T A N LTmiiEC, BN RBIR X LR ENR S THT I T HKROF
LA HN A BRI ORI T LRI CTh D, AP T, EIREmILS
VORI E S 12 EZ LR L OT BT I T AR T v Y = 7 N OfF#%E ATREZRBR » 24k
IELTHEL, AT 0V =7 NORMELOT BT I 7 PRSI U2 B2k & 5
W2 WG HT T2 2 & T THT I THFRBAIBRIZR T L TEIZETRO 2R & IFg
W2 DR BEfELE B2,

RISED BB FE TR O B AL D BV AHFSCHINOMEN R 2 5 Th A 5 Z L%, ST
FE IR OENEZET D2 L OREM I RBET 5, 3 — LIZFEL IR D 28, — %
(2, FERERFSE &S HARSRIXE OME L FSRE OBEHEICEN R DD Z LR LN TE
(Stokes 1997, Dorf2001), Z D Z &, T T I TABRICB W CEE RS LR A
Y. Tl b, EMEMIILAIT O 7 AT I TEEN. B L O RN HAEEKSE RV E L
Sh. e L CHEEN R 2 E b IS E THE TfT o CEREMLEH ORI
HEARLTWD I LR, ZOREMPBRESNDIRELEZEZONLINOTH D, —FH
T, YA = ABIFSERRFE DA T D AIFETIE, ZEREFRE DS BIBEDIFIR L 72> TV BB
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b BRI A ER LT T I 7TRE SRS E TH O FENT S 2 LTRSS O
RN END ENHIEZT KLY, BT AT o V27 FONESCHEIZL - T
HiEmIIRR D000 LRV, £ 2 CAMIETIR, 7 h 7 I TABRICERZ H T, AR
WFFEBCRE &S I FEB SISk O DL DMFTERE ) DiE W &, ENEBEE X 2T W T I 7 &4
HEOEFE LWEEEIZOWTHOMT LT, AT, 747 I 7TRHBBEH REFREM LS OEE
WA ey =7 MR B, TORDERZEZLE L (B3 F), MREky L
TIRRD & FE2EOGHNE, BAEICBWTT AT I THHFEE N EEORRRICRE L
ORI =3D—3T7 7 I TAFETAIR SN EEREMEEM Th o122 L3y,
ZORPD G AT, FAE ORI 27 AT 7 L IO BT R BRI A B
295 ETEELEZOND,

AWFFEIT FEFRIN 72 LR AT TV D, FEFHEEE~ RV A M 2 0eATIRIEIEZ ),
T E CTOM%Z L E 2 — L7z Perkmann & (2013) ORFIC LD &, T hT I THF5EE
D PEFHPE~ DG B 2 5- 2 5 RF121E, AR F & AR 7230 5, 8 ARIIR -+
E LTI, FrE T A IC DB CTH H Z & (Stephan et al. 2007) . ()&
ZEDWFEIENE (Calderini et al. 2007) RCPEFHFMNFZEDORER (Bruneel et al. 2010) 23%
WZ & THT R THGEE & LCO seniority 23FWV 2 & (Allen et al. 2007) %, AFFEH D
PEFIHE~DO GICTIEICEET 5 L SN TWnW5D, £1o, B TEWVBREZIO =T 1T
ITRFISHFE T O EBARE N ERHEINTEY | #@E OISR DR
SHLEHEARKFTHS (Baba et al. 2009, Zucker and Darby, 2001), ##AIR+ L LT
IZ. technology transfer office (TTO) ®O{FfE (Lockett and Wright, 2005) . KFDHF5E L
~L D & (DiGregorio and Shane 2003) | Bk D RS LA IE~DFEF D F & (Owen-Smith
and Powell 2001) AEFHEEE~OBE G IEICHET 5 L ST 5,

o, EREFRNITEO SIS T 52 5RFIC oW THHFE S T 5, LFEVFIEZAT
5 i O IR EERE (Martin and Moodysson, 2011) . #f52F— 2 D4 X (Wuchty et al.
2007) . M OINHEREE~D A — 7> £ (Fontana et al. 2006, Bruneel et al. 2010), HX
0% Bl (Petruzzelli, 2011) 723, L[FEIFIED value IZET H K1 & L TR S
nTW5,

2O X, FATRIR, <MLL E LUREA LD TH b | Ak & E
ANDOFEORETHDLT 0T 27 LV DHHED 720, OB & ORIz
TRIBETIL, vy =7 ML~V TONHNEE L 125, FEENFZERZE Tl FAI3E T v Y
=7 MZOWTD AEDF — LR S VTR T 225, FillEIEGL O Bl v )
T—)LETWZLE 7 r Y =7 Mo T 72 < (Bioscience Innovation and Growth
Team 2004), ZHFEMSNHAFETm Y =7 OS> BEDIRVEI T r Y =7 MR E¥ED
MEICRELSFEGTIHINLTH D, TRUTH 00T, EiRo &30 BRI STk EE
PFZEE DA INZEB L TNDHDONREL, Tryxy b X=X TORNTIEIA+4T
bDHENWZD, AROABKIZE T 2 EFEE 2R Ul dftd b R L-VUL % Ooks 2009)
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R, TRV MUV OIRETH - THREALFEFZIY B CTha U7z a7 i@
UOMFIE L 720 (FF 2002), 22 C, ARFAETIE, T3 rY =7 R L, KD
MEMICNE LT —# 2 7ayc 7 NORESCHABREZMIT 52T, 777
DRFE~OERSCT T T EREOWY) R EE A2 ER LT,

IHICRAWET =2 2 AARDAIR 7Y 27 MIRELZZ &b, AZEORBTH 5,
BERAZIZCD ETHNNAADTIL, HIckoTHraln A /) RX—=v gy« VAT LADE
WRRENEFbITWD (% 2000), FRKETIE, SEIRL OB, D% <
MRFPEAL = T v T THLINNAFTR Ty =L o TERAREINTEBY, 77T
DR R A AR O DX F v —DAERER DN L T % (Powell et al. 1996,
Kneller 2010), —J7. AATIE, 2000 LR, 2 F v —1000 +EFHEIZ IR > TN A
VI —OBARIIE A b OO, kO L D IZHEAIH THRREZID H R T — ¥
I EB> TR (a—FRLb—h T4 L7 ar 2011), TDO—F T, BARTIIANIHF
B OBENIAARIANT NS < | REEEDIERRTFE A FES L CE BN S 5 2 & (14
2000), AAORERNIT WEEHEICHE - T, BRI U CRPEORRRGHRCHH
ZIn< S L C& -2 L (Kato and Odagiri 2012) A& CRBY ., KEE TR ST
VatheA ) R_R—=vay s VAT AEHFLTCE T, Z0O), AIERICR D EFEE S G
FTLHRECH, EHICLDENEBETH2HENRH Y | BCKITE N E Y TR THROMEREE 2
DEEFARIZETUIDHZ LT L, T7206, BARZR D TIEORIEBE L@y 72 pE
BRI R~ R U AV N EBRT D ENEETH L, THICHLED LT, AAOR
WERTITONTERAEE Y v ¥ =7 N2 E BTN U7 SRR ZEI3HD T,

1—4. KIFEOER

MR LIS D0, RO BRIE, A = AR CTH 2 AIEKICRB W T, T4
T TDNABRICR T L CEEHIRZFEMICIH S L, AIERAEME O BIC LB pE L
DY) BRI R TS Z 8 Th D, EEFEO THEY) e BIFRME & X, e DR
FWRgE 2 R CEREM LGRS, BRI 5 —#HOAHE T 1t 2280\ T,
FELENENENE DR ORI E & Z ETHYET2008EE Ly, Al Y=
7 MR O FEIROME b E A7 LT, ZOERAZRDLZLTHDH, 1 — 3 THR
TCRREIZOWT, TSRO v v 78 BE LT LT, U TR ICT e —F L7,

FPFHE2ETIE, THT ITDAEKICE L TEHBRZ I SN 572012,
T AT T HE RIS R E R 5 L 7o AR S (FEFILRIREIC K D AR L O
AT ITABE) BREL, ZTOREEHLMNC L, 1— 312l 7= 8512, AlKET =
Tl FOKETORNEZETH DB EATHIETIIARZE L TWDH T2, lbER 30 4-H
T BT ITIRENEEEKFRMETCER LABE e =7 NBXOT 7 I 7T
TuY s FOBEREMEBINCUUE L, ZORM (a7 MEOFSRIIZEL, BI%E A
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TV L RER, BEEFILFMIGT A i Lo ORE, b L2 BRI 058 B & R R
W) ot Lic, 1— 372y, AEKITIEICL 2 BWEBETLHILERNHHT-
B, AAROBIGERLIZB W TNERIENIES U X7 BT I 7 HFFeHBE 23 B AR B %6 2 bt
LIz BRI LA ESE2Y T ey s MERZIE L, Boh-fEns, H
ARKTTHTITVABKICRE L TEREEBRE . AIBRICRBWTT A7 I 7034 9 RE&ENC
DNTELELT,

Fio, FIWETIL, EFEFFRICLLAEB LT T ITAEELZBE LT, 7H7 3
T BRI SN R R & B oA ofT L, BRD & FRR. AIERICR W CE
BRTa Vel PV TOGHTE L, BARDBIFERICE N ALY Tl 7 — 2 IEETT -
7o Fiz. AEBRICHW DN D REEER E BiifnE, R E BT 52 & & ARICIES
FEL AR BRI, - HIORHWGND Z & h, BEFFE CIEl S— LI TN EH]
HIDOMEFER 72T — XIS T EAT o T, FONTRERNG ., 77 I 7 A
DAL U T X Rk & EIC W T, BEORMAE A S L, Bk
BAfio 2 A NG CTEE L 20 & H R EBEFREICOWNTER LT,

FIETIE, AAROT WT ITABRICERZ Y TR 21T o7, ARDT BT
TRAER T Y27 NOT—XEZET D L 2009 FEEN S EGEICE ORI 2 T\ T
. FTEBEOT AT I TRIFHEO R G2 LR AN LA LT Lz, E. B, %%
NENOME DB T 24T, HEEORRMEZ Z AN Uiz, I, 85K 35 4o
BAROT AT ITABET v V=7 N ERROICT —ZINE L, EFRERZIC L DA13E L
W2 2 & T 7T I T RIBEO RIS IFIEE B ORFFEIERCE 2 DWW T L7z, N
Z7C, 2009 FELUET 117 X TR CAIR S EEERML A O O B, BEEHICKRI L
TWAEBWICOWTERI S 21T, TAHT I 7TAIBKICHE LA 7 e U= 7 b DR
ZHOLNT LT, TRODORERNG, AIFSHIEERRSIC T 27 7 I 7t &A%
WRFEDr— )T 4 DFENE | ENEBE X T2WHF O ZEEDH Y HFE2ELEL
oo Flo, AT Y 2/ FOWEITIG UL FORD R HEEED H Y J7OE & i
U, TATITRBER BT~ & Htkzam L.

FABETIE, F2HELESEONRE L LO T, RAMNR#EREITo T2, 9. A%
DN Z FRER U, HiEmme it 2 ~7-, wICE2mLHEIETHONZEREH
LIz TEEL, AFENR LIPS E, EENEE. BERNEEEZR X, 0k
T, AR THR O ZHRE LT, EEEMEEWAIL & BRI 7 vt X280 5
THTIT, AR, BEOBEUEEOH Y HFEETNvE L TRLI,

FICR L7 e R oL, TITRAKE LThigrR LT,
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F28 RIEMRIIEHTSTHATITOEMR

2—1. RBIEICERASNDIHZHAE - BRIFOBEVWFELTOTHTET

T AT T OB FHERLEAMT D BFEM B BT 2T e T ke A ) N—T g VTR
SREMERZLTEEZZLITL<ALN TS (Gambardella 1995, Henderson and
Cockburn 2001), ¥ = ARPEFE DR T, REEKIIM O EORESE L0 & FTRUEL ~ 0D Hff
MEOEBPRKEZWNEFT LTS (Mansfield 1998, Cohen et al. 2002, Toole 2012),
1T, AHIWFFERERE T SR RRERHIR O L, BEKER IC B W T e ¥
Fe A/ N=va NIEERER LR D,

T HT T DI RILR LRFR e E DA —T v« F v XV TESTE )8, R
EEEIRENFROT BT I THIRA~DT 7 2 A ZE0T A5 ik T 5 (Lee 2000),
Flo, EFHEZB U CE RO T VT I TS OMPEHELEMN T I TEIND

(Zucker etal. 2002), Zi b DML, AEKIZIWTREFEHE IR < FHl S, BEEZR
% #= 57- L CZ7 (Henderson and Cockburn 1998, Owen-Smith and Powell 2004,
Thursby and Thursby 2011),

BRI BT D EFHEEOBEEMIC L b b T, REEEENRE S W o fI3E T
0Vl FCHEFZE#EZIEHAL CTEX 2o T, MEN» OB RN s Ta -
EEEVRTZ, ERIZBIF DA =T A ) R—va i, EEREE, T4 T AT
T N = TER A RTEREN SO N— = LB IN TN DD, EDOFR TRFER
RSB ITEHE e & L Tl b m< il S TR Y | EFEEEO BRI IMENE L g LT
LTS UhHED 2009), L2AAL7eAb, THETRAAKICKT 27 47 I T HIZEE R
WFFEIC B G- L7 BI3E (PEFAILFEAFIEIC K 2RI T I 7 X T RIBEDOARFEEAN) 12OV T,
REMZREHZIY EF GaLle®mETH 2 600 (fi 2002), vy =7 b L1 TH
FEHNC T — & Z AT U T 13 DR DR D HETH 2,

BN FEBAFE 3R D TRl Py (B MRV AR TH O | RS 7Ty =7 M3
EOEKE L Z DR Lo TVEED, 7R Y27 PV TORHIBNEETH S,
7o RIFEIZIRT % e © b BRI LS ORI 2 D 2 W R BT AT S b
D125 53, WO T— VBN ERGEMEEW 2 AT 2 L Th oLk, EHRE
LA ORI EST-AIFE T v =7 b0 S bEFHEEZEH L2 70y =7 MIER
Z T, RIS Mg 72T — 2 b2 ORHERE I HMCT 5 Z &Ik, AERICBIT ST
AT IT EREOBRMEZIRD ETEENOD LV LD,

AARORIERIED T 7 I TG 2 U TEREEIZE D5 W o B OFR FHERCH AT
% BURAZEDEAG L T E72INS W T BATHIED & 2 & OO M3 147 LITF 2720,
A PRFHY - AAAEFHIBERE 2 B B 20T T 2 ERF O MR, AIZRIZ 1T 2 ARIMFFE O E R
DOEDTHD (Cockburn and Henderson 1996, Zycher et al. 2010), JIx T, 1970 4
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RFZAENGHB LIRD T AT 7 /) a o—0H| (Bl Fr/rn—=v7 Jarvirr
N AR, PURERRICE T 28070 &) 2 BUERZENERT 20127 7 I T HFFEREIE
B —AToh -7 (Faulkner and Senker 1995, Henderson et al. 1999),

B SE BRI 13 W IR AR SEBH 3 T v . WFIE ORI BLFE D> O ERIRBRFE £ T
72 % B ThR 2 IR BRSO HIR S ELE ShD (ARG, o FAEWDS. B, A
FALTH~T 4 VA NEMTA T T ) —, WEEYT., B rRE#SY,. N7 v 7T
A v HEYBSERAN, EYBRERIM /2 L) (Warne 2005), L2vL. Z4LH Ok x 22R
AT D OB, ERRNEDLS bWT AT I TR AW L CREAEIC L s S0
DITENTIEARR, Thbb, AIFEITIEH S Dk~ 725k & Bl 2 s iEricktg & LT,
E DHFRACEMT 3 PEFLLFIFIERT A7 I T A & U CARIMFZEREEE 2 & IR 22 1T 12
L EINT-DH, MR EN S R EH LT D2 ERRDBND,

F 7o, HEK - BARRBERIZ I 1T 2 PEFEEE O E| 2 SR 2 5121, RO T — 275
VETH D, R b, ARO XA AT 7 v D—HIORMENE Z o 7= 0lFEIC
70-80 R TH V. T 9 LIlEBINITMIEN —EES L CREL L TLE 2T, 20%iX
BADVGEMENTNDI0, X VITFEOENMIZH 2 M T AUX E 72 82 2 5o s o8 A
(ZPEFEIEDR TR L CW D AR+ D B, AIBRICTEH S A 8EB AL L R
DY HEWFHIZ L > TRENSKLE L T2 RERINOMEE L L THITENS T
bb, ZICHELLT, MERTFORMICIES T, ABKICK T DEFEEES (CXL>ThH
T VAT 7 — SRR RN D # A 7 R ARSI T LTE R I Th D,

TAHTITHRABEICG 2O Lok & HIF A2 B2 2RI, 2 bz b ok
WCHEHTDOMERD D, o8 b, 7T I 7 OWFSERRITSE EDGATR LHEDOE Tk
SINDH7=, open channel CTATREETH DK, #TH T 7 & A A[RE/RIGFHD A & JEL5
U CREBRFICAEN L TW D TIE, ¥ L L THRFNERFETERVNLLTHDL, LN
o C, BRI EFIFEMEST DT I T ERE LD n— X L E U T, 71237
Uy RAAL AR S TORWEGRCEMTOE 2 | it L0 B MERZRETAF
TOLZENEELRD,

FTo, CRTFRIIHR IN DRI SN ARSI T < MR I O BEEEOEEE D
FoTLELNRWIFBRENCE DWW HGER S . FETHOAFHRLI DT TITENE WD A
DD ARFEOMERFRICB T 2R L2095, L Lad b, kil U7z JeATar%EI,
Tk BT SO R A L LT 4T L openchannel & EZFILFEIAFZEIC K 5 closed channel
Ze X LT Zpuy, PSR 73 SRR SE ORFFEBRFE D3 ) sk D T2 012 E D K 5 1TiE M
SNTE ek LD ESEHE, B29 521X, openchannel Tid7Ze< | FEFLFEIELCT
BT TRIFEEDOEZEZE A L9 closed channel Z3# UC k7 2 A7 7 — S = a0 i

5 KETO [PEFEEE] X, THT 7 ERENKREEIC L > CEREMLEY %Al
L=l e, 77 I 7RI CRIB SN 7= R 3ER LAY & BRARBRZS [T CEFENEA L
T-HlOmEEZxGE LT\ 5D,
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WCEAEY TR TH L, Lo LR s, EFRFEASCT BT I TR r Y«
7 N E IR - T LT Z2 D L9 BRAFZEIX RS 7= B 720,

MATCEEZBAE LT, HICLBWEZBET LI ENUETHDL, KESLKMN TS,
JE I | TR ZE D BT EEMF BB I I R & 72 H kA L T & 72 (Stevens et al. 2011, Tralau-
Stewart et al. 2014), — 5T, —#HO7T B 7 I THEFIL, B O OWFEREZ RIS
R RFPFAL — 8T v THFESL L, FROKETIE, £ 9 LR/ hOASS F7 v 7 RERT
AT IT OFRLEZRAFESHTHE DT 2 DICEE 2 &EZ L TE 2 LG SN Tn5

(Powell et al. 1996, Kneller 2010), L2>L72n36H, HRTIEZ 9 LIEAX— R T v 7D
INAFT v 7 ARFEDI3ITHERE L T2y (Shiomura et al. 2011, 2—HRLb—h -7 1 L
7 va v 2011), 29 LIZBREE P T, AAROREEAZET, OB AFICIE - T, EFILRFEF
TR ER—2H LA v 7 4 — < VR TOHMNBILZ 8 U T RFEORZH RO
7% I < J845 L C & 7= (Kato and Odagiri 2012).,

ARSI & 2 AMME I3 BN T8 TH Y (Odagiri 2001) , [EIPNREEAEZEAS 8
FIAFZERE B & T 2 R RO B ITELHO BB 2 ST 520 Tho 12

(Motohashi 2007), 7> T, HARDRIERENAFRIZMLE 28T LB FHRR-CET & 1E15
TOHEERTF v xE U CREFEEELIEAIEH L TE 2 LT8Ry, LLRRD,
THT I T AR L CE ' ROIENEIC L > TRR D720 fEBENT T
TN DS L CE RSN OFEIC[E & OFEDVLCRHEA H - THAREE TIE AR,
FNEOBEERICBWT, THT I THRD EARARRSCHEM R AIRICIEH Sh &k
NEMBT=OIZIE, BARIFHE LT — X ICESS OB EETH 5,

U EORMBEERICES S, AETIE, FDEORIREREIZ I VTl E 30 FMICPEFHHE
ZIEM LU CEMINTAFE T v Y =7 FOREE | EFRRNEICL 28K T ey =7
RT AT I TRIBEORZEE ALl U TR SN B2 Hak-C B i O NE & FERERIC
HOMNZT D22 ARE L, BRI, AARIZBWT, BE30FERTT AT I TN
EIGEAH LA ORIICEERMR L-A3 T e =7 FERRERIRY 2FIEL, K71
Yl M EERLUTAESLEAN SNCERLORHEUERE L, ZhIZXk->T, AARDH
AN TN L T ETZAIED T O OFEFLEEDOR M EZ 7 ¥ =7 b LUV TH LML,
RS ENT DT I TR Z RO TETZDNEELE LT,

F7o, BIBEE M) CREEM IR SN T I 7 I 7 HSR OB FHEERSC BT O FkE % 1 i
BT —ZUEE - 3HT L7z, ZHUC K- T EAEOREKERICS W TT A7 7 BRI
REELTCETEENRZBEMRO B2 LNE L, AR TT AT I TR RET &%
B R OB, « B OFEIZ IS Uiz bl 72 o & oL B8 LTz,

AENER LY TLHOE, H ETEFLEFANEICLIDAE e =7 NEROT 7 2
TRBEB G ORFEEANEZB U TCT AT I T bR SRR - BT
HDHID, TOFBTOEMBIRICIRE SNERm CTHDH I LITHENLETHD, £,
MR LT/ D08, REOMBNTIIT 17 7 L ¥R EREMLA Y & LEMFZE AR L
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feavel e THT I THREDAIR U2 RS & R ENS BB TEA
LIz —2 (T HFITAER) Z2xtgl LTWAH T, EREG LAY OAIICEBERN S
RIS T HABEAD 7 — Z TR TE TV, L LAR L, BEKSZE ORISR 5
FNZIEBAFE T 5 7o o D EEBERMLAEDOAINEZ BfE T O TH Y . REOMNT CHIFEDFE
FoE Al U CEERERA LA ORIBUCTE AT 2720 E AR RSN T h T T
DB EICRL I N CE 2, BEOHE T EDTRENME LN D EB X5,

2—2. XEKLE a—

REWRY A = 2RPEFETH D IEIHE (R - /NHYD, 2003) ([ZRBWTIER, T7HTITO
HREIEDARZEDA ) N—T 3 VITRE e kEl 2 K729 (Toole2012 %), ZD72h, AR
DRIV T EEEIE IR T RV IERIATOh TE 72 (K, 2003), AARDR
FEAZEITMIMEZEIT L U C AR~ DIRFED @ h > 72 (Kneller 2003) 73, IrEIEA—
T oA ) RXR—=a ShEEREID 5o 5 (Motohashi 2007), WA T2 ARIFERE T, AFSE
BB W Tl B EE /N — M3V A = RO R A AT RSN FEREES C
boLEZLNDH, ERR, EEGPEETIIRFEFANEENEEEE & L Trbm <M S
NTRY, EAEEOREMIMER L L THREL TS (NEY), 2009), Ll
ARG, ZAIVE THAROEFHELEC L DAIFEICOWTIE, ¥ L-Loifst (OofE, 2009)
. REWREHIZ D BT T oy (i, 2002) 13H 560D, Ty =7 kL~Ub
CEFEHNC T — & IR L - S 3R O LRV HETH D,

RAIFEIZ I T D AHIFFED T HITHOWTIE, 1980 DA AT 7 7 v U—Hiffic > T
FEL <& %, Faulkner and Senker (1995) (%, UK ~X—2X D7 o — S LHEEE
DA HE 22— 1980 FEAICHIERASEE )Y public sector research & EH#E L7-& b
TR, A AT 7 s no—Hif (V=) FDNA, TP =T
7.7 a—F BRI E) TholoZ L EBRRTWD, KETIE, #ET/r—=
VT ROMIIE Z R AN . BURERL - BSOS AT 7 ) v U —HEARIE 1970 R K Y B
FEENFET. AIEROSEC B AGHEIZIAE > T o7 (Henderson et al. 1999), AT,
1980 AfRIC Y = B2 b DNA Bl CrnWEE 2 21 7= 2 # — i 9es 0 7 R IC B 3
WEZEE D IRIE S TIRITIFTET 2 2 & T, AF —WIEEDOREBRIN N7 A7 7 —3hiz
(Zucker and Darby 2001), /XA #4727 / 0 ¥ —HAIEEHE 22 A RF OAIRLC A &
. TOWRETT 7 I THIFRE L 2N OB ORFEA~DIS I EE R LB 24 - 7 (Fl 2
I¥ interleukin-2 (Hamuro2010), GCS-F (Tamura 2001, Nagata 2003)), Motohashi
(2003) X, AARORIBIEIENAA AT 7 ) v P —DMROT- DI AR & O BIf%
A RO EHELTWD, —FH T, 1980 FRICR LT L VIEHFEETORIC, 77
T DE Do T BB 0N SR E ORISR A S on T, XY R
B2 AR R BRI LZHENKETH D,
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R D BN ENTERERA D =X L0 T OF RS, AT R
72 LTZABE~OEBRE LT T4 M ENTE o, FEEFER O EFFTEN S, T HT
THRETEE DS FE R LT AR - AL A D = R AR, N— 3 VICEBERHRE
LTCEZ ENRHEZN TS (Henderson 1994, Gambardella 1995, Cockburn and Henderson
1996, Hara2003), XV rFEOHRE b RIBEORI R 2 3FF LT\ % (Tralau-Stewart et al. 2008,
Silber 2010), Z 9 L7=B2REITRRCLFR R EDA =T « Fr xZi@ L THERST
5, FEE TA TV A = A TITAREDO A — A X analytical” TH 0 | FITFHa
RFFFE Vo T ERIMNIERH END, EDOoHTbH % (Moodysson et al. 2008), L7>L,
LR TFRITFETHET 7B AARETH Y | BFNOBENHIE, 2O LA =T - Frx
NES LTEIERESTZ T TIEIAR+0Th D, EREL 1980 HRDONA AT 7 7 v O—Hili T
DOFEHEIZIN T, R L AW O A V2 T 7 v a > D— b & LT, %
REWVo LA =T F ol | EFRFEINIFEEZE A=A TOa 27 O
FREY . X 0EOERCHE BRI M, vy ST A ToOa 27 b
NEHMH TH-7 (Faulkner and Senker, 1995), HADAIFEHFITH, HFEFILEE L
AL =R E IO REMNIEEET~ORERHMOBIIENEE L ST\ D (Zucker and
Darby 2001), AHIRFFEND 72 b SNDEERA T = X LR FOIFROBEEM 2 LT
BRI, FEBICES SN ARSI N A — T - F v R B LTy, PEFILFISE
FIZRDEENR U Z 7 NEN LI Z R L THITL TRV, ZiLh DXy % &HH
BV BT, KOBREOFHANTET 5 LB oD EFERFESCT 17 I T AEOA:
A 2N LI BRSO HI OB SN T, T — B A LI REBLETH D,

Thbb, NAFT 7 ) a Ui & A RERERISMNI G, A RBR R BAT A3
NN DABRIZ B 726 SN E DT 20ERH LD Th D, etk n, FEFE
BRI 1T WSRO TR JEBESE Th v . BFFE DRI 2 & BRIR B £ TO 7 5 B <
B RIS BN LB E S H B TH D (Warne 2005), AIERIZBW L, B4
[Zhlz o> THEPEIRE, X VT 1. U — NMEEWIRERERR % 7000 B COEAMEH BTN
TETW% (Munos, 2009), F£7-, 7H7 I TIXEEERMLAED ORIV T H RS
RHEOFHIEFAFIEE LR L TBY | EFELRPETT 7 I 7 AEHEEOT) & 23
b2 (LE 2014), KETIEZ < ORFPOAMFFEHEREC, SRS b (3N ICAISEI A
D7 1 AN ETE S drug discovery center 235%IT HNTEY . T hT I THIZEEN
R LA ORI L EIRL T 5 (Frye et al. 2011), fE- T, AMIBFZEHERE 23 Al
IR U7 B2 EANICBE LTk, BHE Rk, ARICIE A S 2 SV EIR . 3R L
BWNCEDLE T, MR PR RD BN,

FIZLDEVMNCERTLIEEETH D, AIRIAKRIND A A 0EIX, AKkOT
vate A4 I R—=v gy s VAT AOEWVRREN, KETIE, BUF»OEREOMEE
DINNA AP T B, ARFEREN S — XOFRICEAL TE 725 212, X TF ¥
—EVURAPIEI T, XU F v —REEI LA FEATOEEBEA TS (k.
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2010), —F. BATEHEMIOS HEENEEL TA / RXR—va vzl ZEnEL,
INHOTFFERERE & EER OV v 7 1IN A Ch o729 2 G, 2013), ITHEE T/A
FRF =N E - T -o7- (Linskey, 2006), 7t~ T, KETO@HEEZZDE
FHRIZYTIDLDIFBERTHY . BAROIZER ORI OERIZONTEHA
ETET LI EBMETH D, HYILIE, AARORIESENTT o 7 EFEFFEC/
WZOWCHEGRIICIRA 21T > T\ 5 (Odagiri 2001, Odagiri et al. 2002, Ijichi and
Odagiri 2006), ZHL 5 DRFZEIEH H WD D ¥ A 7 OILFERFFE « SMERHEEEE S5 L LT D
D, BFFEAT — VIR D B2 8~ NI TAMFEEBI T H 0 | SLERFSE - S EETE
ZAT O RROBEHITHIFICH D Z EIVREN TS, Motohashi (2007, 2009) 1%, K%
R OO ARFFEFER & BT 2 — 2072 BT 5 SE SR O FNak O 4G & FTBLEA OEA D
OTHHZ EERLTVD, OO TIET AT I 7 bt S = HiToNEIC
DOWTREN SN TE LT, K0 BARRITH 2GR & Bl OFEE 2 5 A L 725EM 22 e & 2
ROBND,

ZD X YT, AWRFESAIERICIRME L T & RS HEA I v TiE, &t
HHO0, X0 R 7 - BN, RO, X0 B O R CATE R E Y TR
DUETHD, £l2, =T « Fr L0 LBRFNCEEL E 2 b5 EFIL R
T BT T ABRERACA YOI U TR R A Y TR gE, [ R0
WEEBLTARICZ = DA LR LLETHA I,

2—3. BERHERAPEICKZRETIOC Y FETHATITRIETODS Y FOEH. RU
B0 FEBELTTHTITHLLEICEBIN-RZNE - BITORIESH

2—3—1. A&

FABRARZ HIZE KT 572012, 1980 42005 2012 £ F T, AARDOREKIE R CANIHF
ZEASBE N B - U 7= B A S0 BR % 0O S5 & MERE IR U7, AWIFSTAREE & 4263 IR A
RaAT> CERBEMELAMZAIR LI-FEB L 7 h T I T FRRBI A Bl C IR LS
YIORIBLE TITV, ERRBAF B RS D IR SN FHI O S 2 kR L L,

FHIOY T x, THBOHIEK] 7—2X—2 (DB) (77 /7 A4h) ZHWTIE
L7z, ADBIL, 1970 FEENL DT LAY U—RA =a—A ZEFGIIERN G, B
Beps (RIERR A 7 — ¥ L TN LB OBGRBARE A 7 — ) ICHEA R EHEBFRIL AW OTEH 4 1
FEMICIUE L TV 5, HHRIXEREFER LA Z LI I TE Y | KFB AoV
TAISRIIZE 2 F20E L7 B6E (B3 7 17 2 7THER4) . BRRBIR 21T 72T> T\ 5
BB (REFE 1T 7 I 7THEBIA) . BRI (i, Wik, fkge, k2l %A 1X
ZORFEAT =), KGEE, ERBT. PFEBRIE DM & B R a3 - SUIRE O
DABEN TS, A DB OERE2 2572, 2000 4 1 A5 2011 4 12 H £ T2
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SEATBOE NEIE S RS A (PMDA) (1TRFE S NV B3R Oz AR — L— 6
MOTRTIUELADB TR LTCEZ A, 2D 96.7% 5K DB IZIER S LTV,

BAFEH L & 22 S TALEIT OV T ORI R LR L5720, A DB (RS LTV D ki
b L<UEBTF I & R o T b EWMIEHEZ T X THRE L, ZOFT Lt Shizb&moEE
ZRRELIEE 25 168% Th o7, TOMEIE, UKL BARIZEIT 5 BB LAY DRI
BAFEBLPE T it e LTS LT\ D 18%IZ3TV T,

U E B A DBIXEN CTEKRBAREMToi, Bl OB IEIZ 72 > - EHBRARBIL G
DFR E TR T\ D Ll LT,

AHFZETIL, KRFS L <UTWFFEFT & W O A RIS W T AHIBFFERERE 2 7 0 7 X 7R Fehk
BAE L ThitH L7z, ADB % TR%] & L<IE TWH%ERT) OF —TU— RTHEL, B>y hL
7o EFEBAFAA IOV TRIZBEMFE 24T - 7o H8BI & WFFEBRSE OFEMI 2 DB Hr ot 6 F
= v 7 L, ERRICRFE IO R A B b - T =R G 2k L=, 2
Do b, NWEOREES S L IXA RO AR S EEIRBIFE 21T > T\ o ba Wz +
NTHH L7z, Bido L B0, AERZRY B Fva Tl A /=T ar « VAT AT
EHIZEOBENDRH 5720, AARORIBEEREIZE S LY TR TR, BARDI AT LD
BaL % 5 LB b NEREERESENAMI KB Z R E LT, —J7,
A AR ORISR PEF LRI &2 T3 28 F & L CIIEN O XBIBFFERERS 23 K 70 T b
D—77, WS DNHIIFEREBI D r — 2 b 5728 (Motohashi 2007) . P& RIS/ 33 g4t
DNHIMFIERERE & PEFILRAF A L L 727 m P =27 M TS E D T8,

T—2ORY ZIELEE/NNREET D7D, New Current 56 (' —~H A = AV ¥ —F L
ft) o TS G (CHESSTATIRE AL CREIRBRAZE T 0 = KPR AL B D 1F #h & WFEBIFE D
FEMAFAT LTV D) 25— (1990 4 10 H 1 A31T) K0 7T~ shTn
L EFEGEMEEY D O HEEENE N LRIFEMIIEICT 17 I 7 OGN R S b & &

TBHH O##E ] DB THi%E L7z, New Current 5% THIT SN TWT TBHHOHHE] DB UL
kTR TALEN — DT E LD, ZD0lbEMb T —% > Mz T
I EAT ST,

INEE L 7= FH DTz T, PubMed® & Web of Science (the citation database
provided by Thomson Reuters) # EFEMILEM4 TR L CREE S Dim 2L LTz,
AT, THAOHHE] DB ISERHONALEER S, ¥ =7 FMi ERRT DFmE 4~
THAE L7, IEE L2 EE, BIgsREL (B, Frik, fikge) Z&izofEiL., fikd LI

6 http//www.info.pmda.go.jp/approvalSrch/PharmacySrchlnit &
http!//www.pmda.go.jp/review-services/drug-reviews/review-information/p-
drugs/0010.html

7 http!//www.jpma.or.jp/opir/news/news-29.pdf

8 [BHH O#H#] DB Otk iE. MBI ONIIMFZEREEI CThH > TH BAFERLEN INTE
. TR7 & LIX T%ERT) OF—U— R CTR®KEINb,

9 http://www.ncbi.nlm.nih.gov/pubmed/
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keI LATERIR . Phasel-2, Phase3 @ EDBFETHIIES L < 1Tk L TW D 2MTHIS A L T2,

I L72im D o b EIRBEAIE ORI SV CRER L7 m I DWW T, 2 DFEH
DFtRZTF =y 7 L, FHIZT AT I7 LRENREWM G N E END5E6 % EFILFEZE
R DRI, T AT ITMREDOHBNEENLGEET T I TRIBEICIE LT, WFERZE
T (Efidik) LTV A EHEFICOWT, BFERFEICEEE LehEL YA R T v 7L,
EREEPEREHERFERE DT b LT, £To, 4 DL EOFEFIEE L7 ¥EE Y X
NV By i

EHICE S ZFFINZHONT, B ERSOFREFTEER OFEENGE BT %2 IMS health KO
Monthly X 7 A (Elsevier) Tii& L., V' — 75t L@mzFRE, w7, £z, EliEHE
o D1 PR B A HOFEIBAINC A L, Bili& TR OF3E ) DB L 0 fSEMREN A 1T 72F
ZEBHFE D BRI S B EE S OFN /A0 2R U C ik U7z, Bkl 14 B o155
) (FEILE) IT0EV 1 5 FEIC /Y LTt v,

WE L@ G, &7 07 NOWIRNE L Bboe7 7 I TR EHE OFM &
LMFENF LR L, &7 W7 ITHREDENENORIFE T 0= 7 N TEAREEHM
TN AR T A s T e Y 2 MCEBRL B2 RE L,

Bl 21X, f PR & ZZE bRk L [R CAIEL L 72 argatroban OFTHILIE, #7 K O [ A
TN EAR I » TR EEEK FTH D bar BV Difigez LTBY . =2 (k& HKFET
frrErO@E 2z 5WEEZRR L, HukEEH & LT argatroban Z RWZELTW5,
ZO%E. MAE LD e o v RMIEEEE A 1 = X LB 2 EM TR T Y
7 MUEH SN Z &2 57280, 2l S 472 DI scientifi information T ¥ | M/ FHIL
basic physiological and biochemical mechanisms T 5 & L7z,

MOFE LT, 4l BT & sz (2FF) 23 3L[F CTHIEE L 72 benidipine hydrochloride
T, BN Ve Fre' ) vk Cart i omilbewe 6l L. 4B RBZO
FEHFHI 21T 9 2 & TR R MEAR TR & H e 2 n T A 278 Car 5Pk s H
WE LTz, ZO%E. A TERKIMEEWETHTT 272D OAWFHT v iETTrY =

MIEBRLIZZ & &b, &= DI technologies for drug discovery &
development T&H ¥ . #l43%HIL biological asaay THh 5 & L7z,

FE72. DB RO IEH D b A EEREM b AP AR S N F e e L, PEEdic k2
TuYxl b (THTITRFE AN RN SN B A ETy) &R - Bl o
FFORERIN G 404 LTz,

BB T AT ITIPDEESOEMBIRICE LTI, FRFb O L SOREME L 2D 9 %
B RR LUV THIW B D RIBEEATI @ E R ORI R L 72 % Z Ldd gy, — 5 CTEHE
BRI LA I L SN TV DA DZE X DD, AARORBZEFIZ T 2 X
MU ENSIRNA T =< N RBEB LD 0T 2 ERHEINTE Y (H & FEHE,
2002) , ABFIE TIFFHARIRIZTE O THRLY,
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2—3—2. #E
2—3—2—1. INES 7

1980 E7 5 2012 - E TT, HARORIEZER CrEFILFEMRIC L D813 L 7 7 I 7 Al
KT X D HERA TR 7 1 v = 7 MEE 118 lRE Sz, B S EEEM LA H O
95 20 fENE BT L. 70 EIXEEIRBHFS & T CRIFE UL & 722 0 | 28 (B XA AR L CRE R BR %S
FThotm (F2-1),

EIHEME SR EFE T e Y 7 NORRIIEBREZ Ty L2 T 7 %K 2-1
IR LT, 7Yy MG LIRENA Y — T v 73 R 30 K30, 763 A 100
A TERR) O —RAF3 T THRR L, FERFITHMBIC R D & ERLRFEIC X D
AR 1980 AR R HIHFE T, 1990 AR TITEDN Y . £ D% 2000 FAHTHITHO
B2 72500, 2000 FERBTITHMER E 2> T D, —J5, 1990 FEREL 0, ESE
HEEDREMOHNFEL AL — T v T RENEDL T —ANELND LI ITRoT,
27V y NEEFRFEFRICEDABRE T T I TAIE (REEHS IN=H O H)
WML, TORRIMBEZIK 2-2 (TR LT, THT 2 TABKIC X D EREEA WX
1980 4Ef B kIR I C 2RI iR L S T,

£ 2-1 1980 D 2012 FE TICHARORIKER CITONEZLFRFRICL HAIXK L
7 HT R TRIZIC X B H B RS

Development status Sample #
(stage at withdrawal or ongoing)
Launch 20
Withdrawn 70
Pre-clinical 43
Phase 1 6
Phase 2 15
Phase 3 6
Ongoing 28
Pre-clinical 17
Phase 1 1
Phase 2
Phase 3 1
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Time trend of U-I collaboration in drug discovery in Japan
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FEN, PEFIEIEE Z TER L CE MmN H L 2 LRI,

£ 2-2 EFEFRPRICEIDIAE S0P =s N EERH L -LEORHK

A) RHAEFEARZE LR EOERE

1 ZEFERA 1245
= FEEE 3 30
A 28

B) pEFILFEMITEEGFIE DL (400l E) 43¢

EEER DL M | EEEEE L
UN2ES 5
P b — 4
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g} Bt 4
EEIRES A
ElGES S 4

2—3—2—3. EFHEAFRICLII[EIIVOTITITAIERCELHEN- FHERK
i D K

PEFALEBIZEIC X DRI R O 7 I T RIBECAR I Sz EHERLOEANE— 7 58
EmONMI AR 2-3 1R LTe, 20 EFESO H B 15 EFK AT E— 2 58 EEas 100 (& AT
Thole, Kb E—Z R EEBPKZNo72HDTH benidipine (FH 4 2 =—/L) @ 346 (&
M (1999 %) THY ., WbwWwA5EEE Ny 7 10I2T7 7 A 5 & 5 3 RABER LT —>
bEENTWRoT-,

PEFALFEBIZEIC K DRI R O 7 X T RIBECAB I vz EERM. & BAEAISET
A ST EERICOW T, i A% R 2 RN R L & D5 & X
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2-3 1R Lo, PEFILFRFEIC K 2R3 L OT U7 I 7R CAAB M E vl BliEEMS T
EMEEE 2 i b 26 < . IRV TR IR R &I - IR RH 28 % 0o 1o, BALAIZECTA A
H STz EESRG TIURGYE, fRERAS. MRCROIEICZ < | PEFILRIFIZEIC X D AR X
O7 A7 ITRIBETHESH Sz EHEES &IEmIEV A R bz,

® 2-3 EFHERPFRCLIDAAEROCT VT ITRAIENOAELH EN EHERGOEN
v — 7 EMBE LRmOITH

v — 7 FEDOERTE B ESE SR
<100 f&H 15

100 - 200 (&M 3

200 - 300 &M 1

300 - 400 &M 1

>400 & H 0
—PEFILENFSEIC K B AR S aANS- [P
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B 2-3 EFERMRICE DAEROCTHT ITAIKE BHAIERN S ZLENELZHEN
e ETESRG OB (45 B OIBHRIIIT K523 15 FEHEE)

2—3—2—4. EFHXFAFRICLIRERCTITITAERZBACTCTITIThble
2T SN =R & Hiff o8

T AT IT D HARFEITIRAE S U B & HINIEER 2-4 [ L TR LTS
BNk

T AT T AR S I BE R Tl b 20> 72 DI, ‘basic physiological and
biochemical mechanisms’ Td& ¥V . %\ T ‘knowledge of chemical synthesis’ & ‘new
pharmacological activity of existing substrate’ Cdh -7z,

TATITPOAEEICERMEINTZHEIIX, ‘drug candidates’, ‘lead compounds’,
‘technologies for drug discovery and development’® 3 DIZ K& < g7z, ‘drug
candidates’ & ‘lead compounds’ XK LA S > &% < KW Thiologics’ & LT
‘gene therapy’7Z > 72, ‘Small molecule’ |X ‘synthesized small molecule’ & ‘natural
substrate’ # & 4 . ‘drug candidates’ & ‘lead compounds’ ® W T AIT I VT |
‘synthesized small molecule’ 7% ‘natural substrate’ L U % 7> - 7=, °Biologics’ 1%
‘protein/peptide’ & ‘antibody’ |2/ %H S 417z, ‘protein/peptide’ IE ‘drug candidates’ &
‘lead compounds’ D[] 57 THEE S LTV =23, ‘antibody’ (% ‘lead compounds’ & L CD A
iz X LTz, ‘Technologies for drug discovery and development’ (% ‘biological assay’.
‘biotechnology’. ‘drug delivery system’, ‘computer drug design’ (257 FH S 4172, £ DH T,
‘biological assay DEMIZ LR THR D Lo T,
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K 2-4 EFERPFRCIDAEROT VT I TAIZELZE U TERS S B2 & 8
DR

Type of information/technologies Number

Scientific information 48

Basic physiological and biochemical mechanisms 36
Knowledge of chemical synthesis 8
New pharmacological activity for existing substrates 4

Technology 98
Drug candidates * 38
Small molecule 27

Synthesized small molecule 14
Natural substrate 13
Biologics 7
Protein/peptide 7
Antibody 0
Gene therapy 4

Lead compounds 24

Small molecule 15
Synthesized small molecule 9
Natural substrate 6

Biologics 7
Protein/peptide 4
Antibody 3

Gene therapy 2

Technologies for drug discovery & development 36
Biological assay 21
Biotechnology 7

Molecular cloning technology 3

Protein manufacturing technology

Antibody technology 1
Drug delivery system 7

Computer drug design 1

¥ : Drug candidates (37 77 X 7 AIFEH KALAEW Z 5T, LA ORI & Bl L pE
PARRFEIC L DA Y v Y2/ FEBE L TR SN DO TH S,
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2 —3—2—5. B L ENFORMEDRERF 2T

ARIECTIFRFFZRGE - EIN 3T 7 X7 I AR S N KRR 2 ot LT, & RS
k- B Rt ST e =27 PR 1 OB AEGE. T a Y 27 MZBWTIEREBER
(EEMBRIRINIZHEEFRICRE 127 ey M5, &0 o0 FTRRAIOK (X 2-4~
2-7) AR L7z, RIEORHITEFREMEEM DA INTZETES TV DD, EERIZ
ZORFHEE « BHINDPBIINTELITETF TN H L LB 0N Z LITEES N,
BEFHEE

B2 aER O RO R RFIEK 2-4 (278 L7-, ‘Basic physiological and biochemical
mechanisms’ (X, A& L7ZRFHIBRICE > Ta s A X2 o MTRENE Z > Tz,

‘ Knowledge of chemical synthesis’ & ‘new pharmacological activity for existing
substrates’l% 1990 % L 0 BN FITTRELAE Z > Tz,
el - ERBEA L EY

2-5 (2 L= X 912, ‘synthesized small molecule’ DEHHGEMI{LAEW A, A L 7=
BRI > Ta s A X v MRS TV 2, ‘natural substrate’ OEIEBEMI{LAWIX
1990 FAHME X 0 LI IZRs 2 2L ST 0 . 2000 FR LRSI TFRHED M HE D5 72,

‘biologics” [EHApEALEW ORRMEIE 1991 4F L 0 LIFTAE/Z 572, ‘Gene therapy’ D&
LB I 1990 AR LR ISR T T T,

£t - V— NMeAEY

‘small molecule’ & ‘biologics’ @ U — FLEWIT 1990 FFHE L 0 ANIC FIZRE ST
W7z, ‘Gene therapy @ VU — NEAWIE 2000 ISR STz (K 2-6),

Bt : AR D 72 8 O it

2-7TITR L= B D ., ‘biological assay’ 1L 30 M Ta L A ¥ > Mk Tz,
WiZ, ‘biotechnology’ 7l DML, 1980 HAfCDHEH & AR EF L Tz, ‘drug
delivery system’ Fifffid 1980 A HE & 1990 EAHIEEIC FITHRHEL S TEH D | 2000 44X
BN R 572, ‘computer drug design’ D HATIE 2000 £l —FilFR 2 Bo 7,
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Time trend : type of lead compound
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Time trend : type of technologies for drug discovery & development
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2—3—3. #HERDELD

PEFIRFRIC L DABRE T T I TAIBE T e U 7 MiE, 1980 AU IIC i BTG
FHIATONTEBY, 7H7 IT7 ORBES~OFEEKITIEDZETIED7e < &b 40 Fa < B HAT
BILTW=Z LN gmode, 7AT I T REG LTERBRO FHE 2 F R 4 b & | EY
H[EIRFSEIC L 2RI IE 1980 IR % <. 1990 FARUTITHEAD LTz, Lo,
A=A ) _R—= 3 COEENEE LEAD ST 2000 LR THEMICEE L, —F T
2000 FERHFBNLITELER TH -T2, 20K 30 FOHEBEZ AL &, BAOREKMN T
2000 FERFEN DA —T A ) _N— 3 O EZ T TOMBE#E 2T SE TN D &
W) S (Motohashi 2007) ST BT, D7 &b EREMILAEHORINZ HIEL
AT 0 Y 27 MBW TR, #< &b 1980 40 B RRA 38 I35\ PE 2L [RIAF R
T AT TR RAEAE Y OBAEED TN Z Lo T,

X 2-2 2R T LR80T AT I TAIBKIT 1980 £ DITHhIV TV 2, X0 ITEORHK &
LTI, 21T L72EB0 | 1990 FREN L0 A% — N7 v FRZEN e 408 U
TRBEBEFE ATV, EREM LM AR L TODHIH TE Tz,

PESF LRI A AT o 7o AR E K OPEFLIL T B 7 I T AR CAER N SNz B3SO
FRE R D & RERZERT I ZERA R O RIS /N & W AR |2 PE - 3L [ A 4T
ZIGH L C, MGmIIZay/ MR R ES L A AR L CE e 2 Lo T, 3B,
PESRIL[RIRFIEIC X D AEBECT B 7 L TABRIC X D ESR G & AAAIRE SR & Tl N —1
LRI EV R R ST,

BB Ui, 4B - B2 A D= X NCBET 28N T h T R T h A
IR S NI ORIy & B T, AT, ARG RICEET 2 amk<e. BEmME O #
FHUSKELE I B9 2 ik b o mIc izt S Qv e, BfficBE LTIk, aFE Y — e 7 v
AED RS TV, AT, 707 2 TABRESREREM LAV — MEaw
DI B AR FESEBEI A E 2 72 LTz, FRIC 1990 LI, U — MMeA®o
BT Lz b oo EFRERMLEMOBIRIZa U A% v MR bz, BT TT A
TITDOHEMNNA TA FEINTETNA AT 7 7 v U—HiNE, 5BlOEIENSE Tl
MAEENEG LI HNT DO 2B RIF 0 TSN o 72, EWFENT v A B0, JEERAZEN
G LB O TR b 2 < | eV THRMEEHIN, T L TA 477 7 n o—HiFCTh
Sleg NAFT 7 7 v U—HORMT 1980 A RAIEH & PARIZET L TR Y, —@ttEoA
X N ThoT,

B RAN AT B . BRI & B O MIT o DI 28 Z — 3B D T L Ny
STz, BB AL A D= RN EWENT v AR, iR 30 AERIICIE S TT
AT ITHREEREICa AL v MR SN TE 72, KxHZ, S AT 7 v o—Hif
MWL, AR TIRREANIL. F A 1980 R & 19990 4ERIfL. 2000 R
HBEWVIRLNTRENCEFINCT BT I T b REAORMBITHOIL TV,
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2—3—4. EER

2—3—4—1. EFEREHRICLZAE S a7 N THTFITAE S 2P v
ST

BN EOEFLEHEICL DA E T T I TAEKO T 1Y = 7 b 2 imER 30 £ - TH
REZRBR Y 21 & N U o#r U 7= MREAIREATIZ AR 3 1 T L b b, Zhic L - T,
AAROABRICEBIT AT 1T I 7 LEEOBBRMIEICONT, LT 4 SOFHEDH 5 5m AN
BJoniztBzxons,

BB E U CABRICRIT 2 ESEEL A —T A ) R— 3 COBIEIZEE > T 2000
FERBEINOIERIL LI L OWMERH DA, £ 9 TEAe<, #ES &b 1980 070 & EEHY
IITONTETFERTHDH, EWVWHZETHD, Kneller (2003) 1F, BEpZE~DA U H
Ba—2%Fbe L nb, AAROREEEDOHRIIL, BRI THAERE
(autarkic) TH D EHE Lz, T7hbb, 7THT I 7% L OWEIC X HHFFERIR %1
(272 BRRFZERT CORENBFZEICRTE LIZAIRRS 20 Ll _72, 2 ORF%EIE, 2000 4
RUFAE TORAARORIEBEORE L L TON SN b DN, T 0% OB M % RS2
SOH—_A ZFULIZFHA L2 Motohashi (2007) O#E Tk, BADREEEZET 2000 4
RAICASTT T I 75 L OINREEZFERAIZIT) L) 122> TV, HEIER»OLA
—T A ) R=T g UKL LTINS, R TW D, T, AT e Y e s hR—
A TT T ITHZEE DRFE~DOED Y i~ A0 513, AADREZERIZ T
LT BT 2T ORAER~OEBNITD < £ 1980 E Db a2 Z L MR LBRTEY Ik
LT 2000 FERMNEA—T A ) =2 g COWEIRICE > THEIML T 7=biF ldina
LHERLTND, ZOFRRDENTL, BEEREADA o F B a—0— o1 & PN T TH
el AT ey N s FN— A TR T — 2 I T LI ARFSE &
TERIRIENC LD b DO LR IND, BRE~DA U H B a—h—_ o OAE | BIEH
DA T AMPINDIEEN DD, Thbb, 2000 FRAPENOA—T A /) RXR—v 3 D
HMENRIRIBEEID L 912721 (Chesbrough 2003) , HIKFEE T ¢, pE Pl DA
WHENA—T A ) _R=2 3 VOATELEEND L 91272572729 (Getz & Kaitin 2012,
Judd 2013 72 &), BIEENELETHEA—T A ) _—v g U EHEE L TV D & ORRR A2 F
H, ENHRA U E E 2= OFFRICKME SN IO TIE WD, EN I BETH D,
THICK LT, 7uay = b UL TR T — & ZIUE LT AFREO FiETIE, L0 E
B EEEZFA ST 5 2 ENHEREERBbNR D, AARDREKER CEZEEN < M
DRI FEM ST E 72, & OFERIT, BHER T 25 FLL LB L CEEROFK L
LELBEL WD, BELL, FAZ 2B THD L W) AIEKOFHEN S, 7T HT I THF
ZED RO L FIHIFREEE R ICEIDRTHLHMED Z L TH Y, FEREEN L = —
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PFMZERSNTEE LD LRI,

FREOERDOBE N, BEEREOREE~Y XAV N EBETDH ETRERENEAE
tel=h, D TEECTHD, 77205, Kneller (2003) <° Motohashi (2007) DiEHIz i
S L, BAORERMIT . k) b EEMEN R S C & 72 ERERE A 2000 4£{GICA-
THILLTRY ., =T A ) _X—2 a3 UHEEIZ X > TAIBRAEREM % & 5 7 M m
STWD, EWIFaiI72 D, L L, ABFZEORIRIT, EERIITEFESE B RITH <25
FREEICITONTEY, =T A ) _— g UHEED ISR AEPEVER O HT 72 72 BRI 12 7
HEEFBIICKNWZ EERET L, LA, EFHEICERALZ Y TH R 61X, RUFFEIEK
LTWBD L%, TAHTIT EREORBRBIERCEESHEELESBHORmNDDIZZE X TN
N, EWVSTEEENEE LD, KR, T r— hoY—_ A Lo e mEE DAL T
AWPNY H HHETIERL, AT a7 FOFEERIRY OSBGRE L\ D R &
BBUEDOENWFIEEZH WD Z & T, BARDORIEERIZBIT L7 17 I 7 ORIFE~DOEEIZ
ONT, BB E TR D FEZP O L, BEREERIRDNE T T I 7 & OBMRIEIZS
WCHT- R ZMG LIS TEERS D LEZOND,

FHMEO H 5 AOE R BIE, EFEHEERUHIN TV T A7 I T AR OV T, BAR
TIFES & 1980 FMN B FEM SN TE Y | BoZ D iddbn L EEBAEwORIRIZT
AT ITHRENERL CEI2Z L ThD, T2, 7T ITABKIIAARTIIE S 6
AUAZ U NMIALGNTEERTHD Z N, KRN ONERole, ZHET, KET
T AT I T NEEFEOBARICHML CEX 72 0RBFEITH 72 DD (Stevens et al.
2011), 7 A7 I THISE L FEFILFENIZEIC K D AIFEA RIS 0] LTc i Tidde<. 7T
I THREDEREMEAME CALOFETRIRT LT AT ITAEEN, ZhETLEOR
BEFENE ST X 720 & BRI R Lo 1306 & 3 60 THEID BR D AF1E L 72\ AIFZR IR,
ZOFEREEYD TSN L2721 T, 7TA7 7 AIBEHKEREM LS D OB,
1980 AEX2 5 A AR TIXHIRIZ o7 Z & bR LTn, ZORERIZ, B3 E CONMREE
Rt L7c, 7T ITABRKIEFER S ETHERK N TS 72 (LB 2014), Z D%
REAENLT, BROT DT ITAEE T 0 Y =7 FOFEISHT 21T H Z &, AlRICRBIT 5
PELFORRRT AT I 7RO A A #ER T S LT THEHELZEX bNENLTH
Do THTITRABKIZEAT AH D00 & BT, H3ETITI,

FHMED MR OE =GB X, EFILFEEZIEH L T E ORI OFER D
O, BARTIEBAEIOWIE r — BT 1 ZHEVH LRWREN, ERILFEFELZIEH LT
r—RE VT4 EHRELLY ELTCEEEARH -T2 L THD, EFERPFEDS L IX
TATITRENS AR INEERLOREEZRTH, RFRIECENFHITI LT r v
I NSRS — RO L 13RI D 58 RIS R/ N S W=y FERGE ORI T T
ITIHEMRLCELZ ENHEZ D, THE T, BARORIEBIEN NIRRT & s 2 &
ROBNT TERHHAN - ik O Th o Z ERHEIN TV ol 2009), pEE
BRI T 2 REOREZFRA TR TR Y72 53, HlESO B0 BEiiomibe
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DH, =3V T ORI DONT - miEim ST 2o 7z, AIRIZI T 5 WIEES) D
EFM: (Cockburn and Henderson 1998, Fabrizio 2009) #%[E3 5 & . HLICHIZE i
T HRRERT D RENERICEEE BITH T2 L O LAY SLo0, AFERITEN
ERETLHHDOTHY, AARORIEZEF T, & LA BIIART 25008 D 7 — e

U7 4 #REET2 B CEFEENTA SN CE B L5, BARITILREEOHE
FTREOFERREE EL T 54 /) _X—2a VETANRRY > TEY ($hEE 2000), K4
E O FRIFFFT N THAT 2 BE A @ o7z & vbivd (R 2003), RIKER T
b KRR ET A ATFRICKAE L. BAAFERE I3 2 L WIREER /N O 3R 373
ZTORBELCT T ITEIEHLTEZOTIR ARV EHIE S,

BHRMED & 2 Fn LOFM S BIE, e REEFEICOWT, BHERIFRE T B 7 I 7035
LABETIEINMB R > TN & Th D, Thbb, AROEIERZEIT, BEOr— B
VT 4 &5k T 5 LY &, BAETROL ARV TE 2RWEROAIKIZEE 7 15 2 72
STEHBHN A TEND, WICEZIE, 7THT 7%, BEREENMT L2 0B E (kN
URTBREW, TIGHENMERN e E) TREHITFICS WE A T OEES O CAIBRICERL L
TELLEZ2 D, KETHE, 7H 7 IT7RAREEOBED DEERFERTIC WD IEE
REDOABKIZEBAL CTEX -2 LR EN TS (Stevens et al. 2011), —J7, THEDK
ENZHBT 27 7 I 7 RIFEE. FrBLE T ORI EBOFIE B HIRPZ W O FRE
PEIIIZILIZIED Z & bR ENTWD (Fryeetal. 2011), HARIZEBIT BREIBEOHREGIZZ
F TN S T2 R TR LN R EEDETELET 5 L RERFHIFICWER
DHEKNZT BT ITHEETLH N, BEMOT T VT I 7 ORE~OHERO—>THh
HEBEZOND, ZOZLIX, FRCT AT ITREBEOHEENR K HILTWDRESIZEBWT, 7
AT ITHPRBE TR T REERHEZBLETH ECHIRENVAR E WX 57255,

2—3—4—2. THTIThHhoALEIREINTZRZHER - BRORH

AARORIEKIER C, AIEROFEFEHEIZ L > CTT BT 2 7 BRI LB 2 o8
17 2 MERERIZ R E LT3R5 OBFFERE R Bk, LUF 3 SSOFHRMED S 2 5 A & iz,

F—lZ, BOKOFRE TAMMMROEMD MM I N TE AL T 7 7 v —Hif
(Faulkner and Senker 1995, Henderson et al. 1999) (X, HA T #ED I pE 2 4 i@
CCT BT T 0 b aEEORABFRICIRMI S TW T, £ OHIIM OB I TR X}
BN A7 < RIBEIMREN & L TR B Z < RBIESNTWEDITEMFHT v EAIETH Y |
F WL ETIR A AT 7 7 a O —HI L RO FHITRENR RN Th D,
FTbb, BCKIZH L THARTIFABKICBIT 2 A0 EOERE LTS AT 7/ ay—
AT R I v bTide <, e LAEWENT v 2 A IESOHEYEERIFN £ 0 > 7, BART
HREEPENASA FT 7 ) a P —HIFOERODIZT H T ITEER L TCEZ L i3#H
HINTWDA GLhF 2009), —FH T, A AT 7w o—Hiliz 534 FEELD
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MR TH LPUREIL T, AARBHEITIHCKIIRESHERZZ LT <o TEY , AT
SUTEEEMETLO LR — FTIE, ZFOERD—2L LTT AT IT LEEOERERENE
FHNTND, NS FEEBIZBNDTHARPHCKIZHEEZ I LIZBEHIZ oW T, 2
R EBETOMENHA )N, BEEGEICLDT T ITNDONNAETT I /ay—
HART OGN AR s T2 mlRetEn & 57 Ly, EAIREIR, K p¥EIC L > T, Y
THEALYT PRI X0 RN OBRIC, 7T HT X7 L OEEEIIEERE LY
HOTEY, ZORNEEFARBOBRS N ORTICERT A AEERH L, LbEXLND
7259,

A, NA AT 7 a O—HoRT 1980 ERRTHIC BRI Z > TR Y . K
DEEEHTIE 1990 RIS BN, — 7 CEMFNT v A IEITHHA L7250 30 AR
STarAzZ s MUgiksn T, £, EREMEEH L LTI FIRR 2000 4
AT I — WAV IR LD T - Tuve, —J5, SBATHHE TRBIBFEO B BRAS R STV AT
1)« AR A B = X LSBT 2 kL, 30 FFICE-> Ta v A ¥ v Mgt & Tz,
TR DR RIT. BHEEMERRLEAN ORI X o> TARIBFERL B O RIEE A~ DB HEH F 72 5
RIWNE = TR S TWAZ LZRLTEY, LW TH D, 2 E T, AlERKICZHEN
TT AT I7 HEREEAZEICHREE U CE 2Rk - BficB LT, BIEORERYIOE W &5
C7o ST DR 0 M, AR R, Bk - S oIS U T, REEAETT T
T EOHEDOIEE T RTIMLERDHD Z EEEKRL TND, MEMEOEBRIZE VT,
YRVAVUNEORBE G 25 HMATHY, ZOZ EITREITHLIBELET 5,

AT, JATIRREDSNA T A R L CXTAEBEN) - LB A D =X NZMA T, S
R D FEERC . BEENE OB A RO HEE S . FABICEITD RN DODT BT I T 1o
ABRICIRE S TV e, HEIFIC DWW TS, AIERITTEH S 2 B2 <2 <, U — Kk
BYREEBA LS, K. EARAL BIEFIRR O REX Y T 4 TREESNT
Wiz, 2O XD, BATIE, AT TR 5T & RMRRER-CHAN LM b L BB A
FFE DR AR BN A ARIBFIED DRI EIC T2 b SN TE I EBRHA LN E o T,

K24 TR LTI BV ZOHPHIL, BRI & BT & 72 2 RIFIEH ORERFZAED S
D AEFN) LR A T = X LOHE D, QBSOS & 7225 U — Muah %
Db ORCEEFME OFHUER O m%. U — MG E EEREM LAY £ Tt L Tn<
7o O DHEBEE RO A, FobAF 7R T &4 O EERMEE & 5§ 2 DICHW S
LEMFTHT vEAE T yEA Y= AREARFOREICHW NS FT 7 ) m T — 5
fir, S BhREZ Kb 9 5 72 DI HW D YRS, & L TSRS COREM CTh 5=
EEMLEMZOLDICETED, Thbb, AIEROEMBENTE OIS A, Ry &
72 B EFRGEAEEE T, ZERZB PR E BN, 7T IThoESLEBTZHENT
Xz ki B,

10 https!//www.mizuhobank.co.jp/corporate/bizinfo/industry/sangyou/pdf/mif_156.pdf
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UL, BARORSEFEF TIX, 16k HRCKDOFF] A2 OIS HE 40T & 7o AR RE IS
(Henderson 1994, Gambardella 1995, Cockburn and Henderson 1996, Hara 2003)
RNA AT 7 v —Hi (Faulkner and Senker 1995, Henderson et al. 1999) (2[R &
T K VIRIROARIFFERIR DY, AREORIFMEITEN SN T2 L2 B®RT 2, 3720
B BIFEDO BT IEIZE- T, 7 H T 7 ORI & SO R RIER T, BARDR

AR L > TRIEMIEOBF NN ET LEHERT 7 7 =L D EZEZbND,

2—3—4—3. Bl  BIFOBREICS CRETAT I T LLEOBUREEDOH Y F

AHFFE DFERIL, BRERRH AT ORI L o T, RN ARIBFIEHERE & DD S 7 —
VEMBWGITERETHDH I EERBL TV D, BRI A D = X LA
T e AEE, THT I THRICE o TRk T v 7T — b, AR S D 2 A
TOREAGRSRHEMNT TH D EWx D, —FH, A AT u - SN, B
TR 7 X 2RI HBL L CTREL, HOREORICAIKICHICH IS L Hic7k
ST Z A TOHEATENR D,

AIE DX A 7 ORVERFRSCBEAN OBRIL, 7 H7 7 & BRI OERERN 72 BER % 7
DONPFRTH A 9, EBEN - E(LEHA T = XL LAY T v A 351E, BATIEKR
FOREFERMHRFEOMIEE TEITHEIA - BAFE SN D, KREURR KFDEFEOH R FH
X, 2 < ORBREWSOHIE Y 4 — /L REDAR—LTEY | EHEOHIEE SRR Yy T —
7B LTS, LIS > T, BARORERAET F 570 K20 R ZERCHE R & RN
INOERERIRT T AT v A B I, BN - AL A T = X DB T v e A 1k
aUAH L NS T AEIEE D DN RBWE T a kb H, WL oo E N R
EIIT AT ITE D LILARENREHEZIT > TR Y (7 AT 7 ARMIK L 5 KT 0 AR 7
nYxZ b (Kojima2011) <°, HERBEK L IHERFICL D VY —F v ¥ — DI [FERR
37 (Shionogi Homepage) 72 EMNBINIZZET Hivd,

— 75 RIEEICTE F S 40 2 e it ORI, WO R T AT I T DT A — I A LT ZA
L) — I EENEETH A D, BEABN A ST 572 DI12E, RS 3G L0 i I fh
HEV BT 7B ATHMEND D, F DO\ AT ET 2 et L 0 EREICFHE L,
FVAE—T ¢ =G L TS MERH D, T A ATREICT D ITiE, BT OB
EEIRIES Ay F L, —BoDHEMPABKICELRZ )72 L ol L EIZZDOHEMET
HHT AT ITHREICEFRL T 7 BA L THINZES L W ZEREETHD, AR
DESERFEN Z O K 5 IR BN ER 2 HRTW 2008 9 MTEMR H D, Bl 21X iPS
HIRREAR X B AR A Y P FALOHEMTH Y ANEEDOEA LIRS SN TNDHITH 0D
59, iPS MMICRE¢ D EEFEME LY W R —, T~ — T AA REETHE L CRTER
TdH D (Barfootetal. 2013), 5, FAEERIZIBVTHARITELIITHFZEN TR, Z D
BRI R IME & bR CTHEA TV (Watatani et al. 2013) .
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EDRFHED E DGR DRI SL O S Bl 2 B I 2 X PRI EE L Wiz o
emerging technology % % A & U —|ZHEGT 5720121, AEBFH - AL FIA T =X LD
MRS FIT v A EOFEN B TIRE L X O @fiENe T 74 7 v A XA HE
Thod, LA, BN —ATEMETHLT AT I THREEZRIE L, T OMIEREIZT +
— N ALTZHEERIT O RETh D, BERNERERE LT, fF% < OREBEMBENRA Lis
HTNDIFGE T RO TFE (RAAR-SKH 2013, BEH 2013) 320 H Livwv, AL,
B EMRENT =— X2 T 4 v 2D TIRR L, THUIEERTDMEET BT I T
FHENT MR — AT HRROEFILRFERR T 0 7T L ThD, 9 LIeFEICEL- T,
A2 BRTHINERET 27 AT IT7HRE LR LS FEETE, REREFEHEEIC X
LEANEREEBESED LN TEDLIEA D, ZOHE . BEIEEFEMNT, MBS & et
WICHONWTHIREIC Y 4 v 2 TS5 Z ENEE L 25, TOOI2iE, AIFKICTER S
D ATREMED 8 2 SelEEAITIC DOV T, 2 O 2 7 IR T 2 Bl MmO SRR /) 23 B 3E
BRI RO OND, ZORDOHLKE LT, HEREER NET 2 HINE %
BB ENICHRIT D Z EN RIS,

FROBLEEZKIEDIZONK 2-8 ThbH, HIZRLE 2 DO Y — 0%, KR
ENARITFFHERE D O BT ELOFRHEAGRSCHEN 2 85T 2 & WV ) BIRTAEMREV DR H 5
DU T2V, #EE FET 57 BRANREEMICH 2 (1 0% —2) H, SR
EMZH D0 (2 D% —2) RS, ANIFRHEBENIINT R H 2856, T OKEND
% < OWFFEE ORCRZ R TR L, REMNCIRAET 2 2 L3RR E 2 D, HRURFN,
T D2 72 0 — XA LFE L, REMNTREGE RIS A 1215 C & 2 D 2 M4
L CW A BAERZERENOER OV — R e L R FT LT ) "= a3 i
BT DIz A—T oA 7 X—=2a VIS ZFTHIH LT D62 2 8 & BCh . REWZ
NHIRFFERERAIE. BIBED L L e D 7 A T 7RI ZEEICAE L THE Y, FRICNAT EZENT
WFFEIE 2 EIECIRR T 500 L, ESMKRMICHE Ly — X2 #7501
WLIZY RO A RRAZA N NWZ D, Elo, RIRRFPIZITRIED N v THREN L  (EEE
%, iPS MR IIAR R 1PS MIfaFsiaT (CIRA) IZEELTWD, 2L, ZhEh
DB TR K > THRAD H DRGNS 5700, REOHELERIZE DY
THEU R A2 L 7 A4 7 o 2R aflie 2 L T, =— XA > T2%Ey — X & 2RI
BHTEDLA) Yy b o HDHEAI, —H. 2D — 3, AP ES T~ & B2
B A 4m T 2D, RENFERMOBEALZK Y I\ E X T LR LR
5, FikL7=E B0, ZOE, BEMN ISR O R 2 58 U CEAT & 5l & 1fE
IZFE L CWL BB RD B D03, Motz H 4257 17 I T IRH & fuf IR
L CHMZESE L TWIZIE.ZHELNE LT R A NAXANLTHAH, 2D X,

11 https!//plaza.umin.ac.jp/tri-u-tokyo/ja/mapping/index.html
12 https://oi.tohoku.ac.jp/
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BRSO HEINOFEEEICADbY T, BARDEFHEDOEZME WG TV & ERT 747
VAR YA R, BERNEIIRO END EEbR S,

2—3—5. AVT)r— a3V ERREDRR

ARIFGEN B IX, BAEIZBWNTT BT I 713407 < L b 1980 0 HAkERIICAIRRICE
BR L. JEATHFZE Tl 6 00 T & 7B FRIER-CEIN LM & | IRIRVVARIBFZE D BRI EZED
AREMFEICIER SN TE 2 &3 ho o, FATHIE TE b TE 72 X 9 72 2000 FRDH
AIERNOF =T A ) X=Ta U ~Oisfii b Wolo G T, AT vy = 7 b OHERER
IHTEAT S T AR TIEEMT b T, AIERICHB T 2 EFEEEIIHARTH < B EFEH
RBGLE LTRLNTWE, 2OZ EiE, =T A ) _— g UHEEIT TR E O B A PE
PR EOBEIE LT 63, EFEEOEON ER EORERT LARE L OFRBRE 52 5,

T AT T DRIFE~OEBRIL, AIFEERERE OJUR & 72 5 4B PR - AL PR A T = X A
DFNFED O | BFIEDORLFEW) T 2 EIGEH LA F THREDOREFEIZ BV THR B, AIZEN
ZED LIRND FHRET, THT 27 OFRMEMGH & Hil OB 7235 X A A ORISR 3 2
Lo TR OBSNCEE THDHZ 0, HOT-D TR SN, BATIE, BFLICH
VRIS R EAE A B S R WRENEFILRIECT 77 X 7 RIBEOBE A A U TR
HMERFNFR-SCHANT Z IR L TR Y . NI & 13X B D 7 4 — I A DRI % pE S 2R o
TEMmRbolz, 2O &%, BRENBRTTHET 2HEMCAIZE A 7T A v osifk- Bk
FEOHKED b, T LARERH LRWVFTOEIITC, 00 220 HIR A WIRBIEIRO A3 5
YT L2 e, ABRICBT LT DT I T OERERO —2>THY 5B THT I TN
ABRIC R I REZE L 720D 2 50 TIERWD, EOTRBE 2D, ZORIE, TATIT
RIBED T EAT S TR DOFER & LB T 572, IRETHIZFEL S BLET D,

AT DG O N T EHRRME & U CiE, BHEameeHiif o fEIC G U T, R ZEITT
NTIT EOHEEY R AL NEMENIGITHRE LW ANET b, ABEN - £k
AT =X BREMFENT v AEDO X DI, THT I T 0Lk EEORIZRIZ I
ST E I - HAfF & B DFFERIC —BMEICEA T REFE LY 7 4 HATOHT
AN E TlX, LT 74TV ADOBELERDONDI~R T A N EOERNERS &
Bz b, AIEICIE, KELOAWITFEHEE & OafER > B 2d R m N cl v,
AT RS L OBBREEAN RO BN L 5, —F, BETIE, BT e
B D058 B OEEELE X A L) —ITHATH ZERRETHY, ZDHAE, TR
FTIT AT MO  WEERB S OFR(E N E IR~ RV A N EOER E IR D125 5,

ARBEOWIEDRAD—21%, EEEMELEDORAIRIZE TEL R T2 (H DWW IXEMMN
bEaE AL Lghot) FEEREE T 0D = 7 MZOW TR ETWhwWAnzZ & Th
%, B FEO [T O —F2M 7 BrIL, BIR RER R {LE e ST 52 L Th
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L2, EFREHIEED ORIRE B S I WEEFEE N T 74 7V ARKO K-

K78y G 5 E13E 2T W, L LR B, ARIFFETH /8= Tuauy, SRR
ILEYORIBUCE ST aY =7 NEBUTT T 70 bERICBRS - A SR E
HFRSOHMNGFET 5 Z EITEHEICELS LERH Y | SBREE~DT U7 — oA 2

—ENLHLNZL TN Z EBRRETEASH,

Mz T, BAROEMBZSBF T, KEBBETHEHIMAREDO NL—=0 T DL LTY
BEERREZ R L TERL I LIFZBRENLETH S (Kato and Odagiri, 2012), Z iU,
AR 27 7 2 TR ORE & L Tid, BRICBEE SN2 BRmaemil & v
STHNEIPH 2T T, KV RHEAHE T OLELH A,

TATITRELLAFRICBIT AT v U T OHEENZONTHABEH KTV RN
ZEL, AMFREORRTH D, K 2-1 TRLEL T, 1990 FRFEDD | PEFEILFEFSE
IZEDAIEEST BT R TABROBREOZ T E LTAZ — b7 v 7 RENBEFRT S FFIN
ARTHALATWNS, LOLARBL, AFFEOMEIT, 2010 FRELOT—F 2 F AT
BOLT, LVIIFEOBARORILERREZ /T LS L TV, I, TAETH A
ZTHNT DA AR T =L, K 29 HERE T 30 T WA Ty — 08 B
EREZLTWDHB, RXUF vy —DEZO0TiE, i 30 L EICEI R 284 L7
AIFFROFERN, Bl Z @%@%V/h%%m¢é FT L b SRV ATREMER B D |
CORIIHEEEET D,

13 http://www.meti.go.jp/committee/kenkyukai/bio_venture/pdf/001_07_00.pdf
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B3F THTITREEOHH -HEDORERE, BIERCARAEDEN, TPy
b DEFIEIC & D EEFOEY) G ERAE-

3—1. 4>kOFH 3y

B2ET, T AT IT BABKICEM L T B 2Elee BT O N & 434t L7223 BIZEAT
FEDOMAEL & 72 DRGSR DA 72 B3, EFEEMEEW E WO -REMEDO D ET T
ITHAIEL ., BFEICEH U TRIRBEB P ITONTE T A7 I 7T RBEOHIN AT
DT W gphoTz, Perkmann & (2013) OEFRICNED & AIE ORVFEHERSCHANIE T H
7T 2T DOPEELMFIEN S 72 53 scientific output, #%#E O FEEBEMLE WL commercial
output Ef7ZE SiF 5115, Commercial output 73 scientific output & $72 2 ik,
commercial output OFA ., iz B LIS AMTEOEY £ TT H 7 2 TEE BN EhE
HTETHD, ZOZ X, THhHT ITWREDEANT commercial output 23{EZED A
JR—=2 g IRIETIREZZ D ECHELZET L, RERL ISR 7T IT
WFFEF DY N M9 2 LA ZE & 1T 2 OMWE & BEMMENRRR L Z ENIRSEbRTWDH 7
LbTh o,

FEEILIX A RBG OO 7 v T 4 T R DR TH 5 —F . ISR
WHRER ANy 7 E CHGEMOME 2% L LIADMETH Y, WMEOHEEITRRD

(Stokes 1997, Dorf2001), AIFEIZIWT S, AEIER 2 87E 3 2 BFE i3, EROGE
A F = A LEBRT D IEFAEN T OFEFEFFR ORI E S DIt LT, 5l &< AL
FARFFEER PRSI, JE L 7RISR OBERE 2 W UNZ 9 5 7o 01T, 385 - W EhE - 22k
DINTGA—=ZEREELZNRD Y — MEAEWEREL, b MIEGARRARy 72 /T 5
EEBEMEWETR LTV ZERAME RS, DD, THEOHITROMEERRD i
HIFRF DREINTENR B D Z LIRS IR b,

F 7o, EREE LSRR TIIIEE OB MRS B D, FEHEFIEE 1T B0 H 2%
RRBHZ LT, ZNERXARETALOF VD F I T 4 2n- T 2 TR ala=7—
MO DOFRREE 15728, something new Z¥(F37T 5 Z LITHWE T X— 9 VA FFOMN,
JEHBFEE 1L, WFZEORFR TR & L TH R ANy 7 MG H WS MFEE ke
6T FLWFRRRZH L THIZHER L LD LW D~ A » R &K 20788 M
PEaFF>Z L1272 % (FfE 1994, Stokes 1997).

AKX, & MIEET 2 ERAERERE T 8 HILL Lo EHRBEM L EW R T IL L R D &
WERER AT 2B Th v 14, BRRBREBE CREER R o0 5 & IR R -
THIDERGEHL AW &2 B ONE S IX7R LW, BRIRBEIICHED 5 EEEML S 0
+ el s L COMEZAT 20 ISHIMFFRB M T RARD 21T o TIEEIZ = HE

14 http://www.Jpma.or.jp/opir/news/news-29.pdf
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b2 RN L7 < TIR BV, FRZ, FRIRBAFELME TOHIEPRH D 80-90%133E4), %
2, EPERE OV TH Y (Prentis et al. 1988, Kola and Landis 2004) . 24151
i FARIFZE B C R SRR L S S RE O & L CRIBOD RO LN HEHRTHDH, LN
ST, ARICRIT BISAFZEERSIE, 70y 27 PORGICKE < B 5 EE AT B S
THO., WHEHEMMED B 5 KIS FE T 27 87 I TR NS E T
B & EM L7581, BEOmRmOWEREM LA E AT D00, L) sid, o7 fiEE
MULETHD,

—H T, TATITAROERAELH 13T TH S, TBETIX, TET HT I TAIEED
HEENRS LN TEY (LE 2014), Z 2O 0OHECHEBANHHITTTH S, HA
TT AT ITRIBEPHEE SN DICE S TofEAFEMCHE L, TOHMEERLI Z&1X,. T
TITRABEO YA RS ECEETH D, Tl AEBENY A = AR TH H UL E,
TR & 2 DR RHFRIX T DT I THRORE RN L EIC LT b ENDT7-H, FBREL
72 NRRJEDRRGEE S ARG £ THEME L7228, 7 HF 2 THIEDOREENAIFKA ) _—
T a BN LT VO TRV, EWINIGLEIN DA S, FEEEL KE TIERFEI A
2= T TN OFEFHFEHE LA L TEY (Kneller 2010), /3 42 F ¢ —)%
BoTWRWHARTIHE, B EH 198 0FERNLTHT I THIBKIC X » CERERMLE
WMET T I TIREDO TR T 2 AP TONTELLZ LN, F2EOHIENGH L
I ALY

UEXEY 7 HTITRBER G726 TREIIMA DD, ED Vol A TORIFET 0y =
7 NIST AT ITAFIZS SO LVOD, BEET AT ITABKE & EEL TR
DN, EWVSTRICOWTERNRER LT HIENEETHA D,

ARETIX, THT ITHBROHEREARET 22 L 707 I 7RIBEICK T DAI13GH
HFFEDEICOWTERNR O ERAADL Z &, THTITAIEK 0 Y =7 FTHREZHN
DELSHEATWEFF AT L CEDEREZRELZ L, O3 2FE LT, THT I TAIKED
ZMMERR, T AT X TR EOASRISHIIE D — e ) T 4 Fa Y7 S ORBEICST
7T BT ITRBEOR A RE M EwmT A2 AN ETH, £33 -2, 3— 3 TAHISK
DI FRERE L 7 7 I TAIBRICOWTOF FAR A L, 3 — 4 TREIZB T HHF
DT VL—LT—J ke, T LT, 7b—LU—ZZh> & Batoitfad, 3—5, 3
—6, 3—7TRENRTS,

3—2. RIRDESAMEERE

2L O SERERTTE 20 D AIEEE R 2 18R L 72 1% . & ORIEFRR) O BERE 2 FREi 3 51 &
NOWE (U — MEaW) Z b MIRGREREREMLEY E TRisbd 2 B2 A1 O
JETARFFEEPS T 5, BIFEDISHMIZEEIE Tlix. U — MEAITER % & e 2 N 2 7203
O IKHNE M, BN RE, LEMEDONT A=Z 2 JE L, WK TR T a7 7 A Ve
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LA OEERSE BHIET ., U — MEAIIBERE MR i b S ofE @ 656 b
BEbbdb L, FE L72WIGATT high throughput screening (X T-O%H) 77—
T4 AT VAEFE (FURDSGE) TEGIND, U — NMEEwHMERLS HEE Thiud Atk
BRI K DBk % Z2FF RS A 0 U CUHUALE AIAITHIITT </ B EHORESH F R~
BRI AHE LT, F OMBEME, 2280 (BEAYE [ « A B = K L~ IR PR 5 JF M DR
W7z ), EYEEOMHE 2R bE MoEETE2MEEH T AL E Ttz
W5, ERERIARILLE EBERE OFBEEBEN DR LDNRIFED E > T & 7258
AbLHLNB, TOHAETH, FHMEAN RV S - BEME & s A 8 U CIEERER LS
W) % BT 2 RIS AR FEE I 2 i 7o & ERIREBRICITED 22, T2 06 U — NMEE
DIHEE I, BRE, 2D T 17 7 A NV BRSO 7208 b IE R E LA £ Chai b3
% BIHIS IRFFE B B R BIRRIC IR AT v T LN R D,

F 7o ARG FEBL M CIIAISEAR I 2 Y MERGE b T o D, Al LB TR o5 Y —
IEEW AT, o T AER RSO A I = R BB +43 70 350 2 R 370> §F4 rIRE /R #iPH % i
R DBMEZR IRV, &V o TR EI) L~ TIT O, BRIRBHFEIZHED 2 ITfET D5
NEZENET 0T 7 A NERTINE D MOHENMTOND, b LLEW O 2 eI E)
RROFREDA A5, b U <UTAIFEER 2 S M E U < WRGE S VT ICERIRBHFS Be i L2 T
& BRARRRER CTHE A4y, RITER SRS HIPHAN, B3RS & U C oY B O ME 3 A6
) (+ 72 P BB DG H AR, RIS E T E 2 %) FORH CTREIRBARITRR T 5 2
L%,

S JERRIREE Tl e b A AWEER RN | BEHE S O MR AR R
RN EFHTRFETE R2WIIEH D, L LR B, BRERBAF I8 B 12 b~ THEE
A RIS D T2 BRIRERICHETe B IR 7R BR 0 =3 LB OYEE & R | F&IARBH
FICMZ 5 D570yl FOBEFRRBEFICHED 2 2 & AW FEAIRIIIEETH
V. £ Go/NoGo DFIBrRE N NAIEDFAENOIRICRD L HELNL TS (5
2006) , FrICEHELOLGIL, BRI CARESD R o0 o o6, IR Z BT 512
IHFZEB PSR » TRl D ERRBEA A9 2 S LIE T LMW 2D | BFZEELIE T Rl RE7R IR
Y IR G D b & BIFEEERI DO 2 G HERRGEL X D Z L BT TH 5, EBR, BRARBH
FEELHE T O ILBRH 0 80-90%13 IR, LA, FEHBREOWTANRT L ERESNT
Y (Prentis et al. 1988, Kola and Landis 2004) . AlI%iGHMFIEEREZ 1T 21658 D
I AL RE J10RBISRAR R O 2 4 VE LB O RE T I BIBE DBEF NI K& < BT 5,

PGS

(2=

Xa (o

T
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3—3. MREIL—LT—V

F2 OIS, AERIZBWTC, TH T I THFRE XM & 2 BRSO H i o
BT TAT ITAIHEAE U CTEREMEEMEEREICRIE L TE I LR BN
72572 (commercial output), L2> U722 5 FEAEAFSE & IS IS IEZ2 OMEE & wFstE e
MEID | BEKIZBWTH T T I THSEE DT D BIFRE AR BRE OWF e L ~L I 1T B
fnEshTng (1—2—-228), —J., AIEED X 5 A = 2 RFER % Tl A
BN LR ICE IEHEND Z &0 b, ZOERMNFETH LT AT I TSN
FERERFGE T2 C e OSBRIy b Y T2 2 LT, "B OMEEZED DD O T
RN, E WD BZFERDZ EBHKDLIEA S, EE TERNETIET AT X T AN
HefE S TR0, 223D GFIET DT Th 5,

ZIZTARETIE, BAOTHTITABR e V=7 b axtf s LT, TOFEENRSH %
17952 8I2E-oT, 7HTITRABROE L AL T D, ZDOTOITH I, FnETHE
SN TERTATITARKT BT =7 NOBEOHRBC, 2010 FEEH SHEENR K ST X
Tt & BLRICOWT, AR A 2 TOIZI~72 (3 —4), B, 7 AT I TR n
V= b OISHFZEE M ORFFEEREIZOW T, EEMRFHFEON 24T ->7- (3—5), %
=T, BRI LT T I TRBBEE G A T A 2 L T 7T I T AIBET R
FLEALE T Y =7 bORKMERLNCL, THT I TABROED & k>0 T
Hwm L7z (3—6),

3—4TIX, 7THT ITRBEMEORIGEEIE - B - FENTNOHRENG ST Lz, FE -
B E3HEDOREMN S DN EAT 12D, THTITAROLYHEE THLHEHE (THT
ITRBE TR SN EREAMEE 2 AL THIRBER 21T O DX EIEETH LT
DEBYEH EVZD) ORGEINTH2HEMERDH L0130 H A, YEHLSOBURN
PR FTEMEEE N T T R T AIBROHEHEICHE L TS AR bR TE RN E B XD T
bod, ZOXITHHEMRIITEITH 2 & T, BIEOZFLIZH LTT BT I THFEE MG
R E THYT L5 ENED L) i R CHIES N TE0nE D 2 LR HIK
5EEZEZ0N5, MAT HBEDOT BT ITRFEOBUIRE 70 =7 b LUV THERERNIC
FHINEE LT Lz, HEEORE EBURA B DT, 77 I TAIBEDOZ Y PRI D R &
FIAPEIZ W T EsR L7,

3 =5 7Tl&. 7AH7 I TAIFED IS AUFFEELME DWF TR EE I DWW T EIE R ot 247 -
7o BB 40 FERNCFRDE TITbN =T 17 X 7TAIBKOHER % Al E /2R 2FINE L, &
DIFFEEERCE % PE 5 12 K D RIS S & 8 BT 2 -V CHe L 72, 7o R &
V. T AT ITHEE OIS RO, BIFE T 0 BT LT T I T LA
DY) 72 EN I OWCitgam L7,

3— 6 Tlk, 3 — 4 THEIUUE L= 2009 FLEDOIENE DT 7 I TRAFE T =7 K
DOF T, EFEEHITRD L TN 7 FHEEIY B, ZOREE M Lz, £/, sl
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DRz LB L TV A HUIEFZ 1 FIEY BT, FECRESS Y r U =7 NARZER
WFTBHZ LT, EFKEATWDITITITAI T =7 FOFHBIZHOWTEEL S B
L7,

3—4. HHPEITETETHTITRIREEDER TR

3—4—1. AEARZE

(1) SCEkERA

BARTY 7 I 7RABEAHEE ST E R OW T, STRAEIC K 2 0T 21T - 72,
PubMed % “academic drug discovery”® % —7 — R C, CiNii % [7HF 2 7| KO TR
DMF—T— FTHEE L7z, £ 45 ., 65 MOFR LA FE Iz (2016 /-7 A 29 H
i), ZOF 110 9 _XTEFiA, BARATOT BT 7 AIERHEEORIEN RS Tz
A SCE RN U7, 728, —ERSUER T, 1EkD BISFRIZAT O T 2 AISRILHETJE R (A
FAESCEAFACE DO LMEROFRA) COT AT IT EREOFEFEESZT T IT
AR LBV E X Tilsim LT 2720, AR JERERFZE s & E Kb S oAl £ To4
B a7 T I T BMTORIBEEEAE T AT I TAIBRE LTELL G U TV D& Rl L,
R ZIT o7, HEEOREIL. B, 7. EETNUENOE Y AT OV TR LTt Z21T-
7o BEROSCHRE FEATSAE R, B & FO LY M5 O ARG 2 FE IG5 U 72 SO ENZE L 6
TO, BFELIENORY (A% LT LT SCRkS 1 FEETE 2720, Zivb %5y
W, ETEORVMAONTIE, EHEMAR—LAX—U R0 T[EEA ) X—a v
=ik GE5 R OFFEE M ORHEE R 20T Z 72, EEOEY #IAZ DUV TE, CiNil
DRI ORESNTZ 66 DI B, EFE 13 MUNTHRERFERL TWDLA—T A

R— g OV i C7zim I modrichn 2 7=,

(2) BROT AT ITRIET ey =7 ho7—2 Ik

AARDT T ITHAZET e Y27 FOFHRIZHABOHET =4 =2 (77 /I v 7 4h)
EHWUTo72, K7 —#~X—2 (DB) 1%, BARBMEIC A - T2 EIEBEMI LG O I A IX
#HLTWD, EEEMLEY T LICEOMERRERPEIEINTE Y, 1970 FENH 0
TLAY Y =R Za—A ZFEROHmIUER» OEREIEE LT\ 5, DBITIEBIRILAY
4. AR (BEEIETT T I T7HEA) . BRRBRFEZITo TV OB (BEEIETT
AT ITREBEA) . BRI (B, ik, R, UEDESEO S GITE DB AT — ),
SR, BT, BFZEBRTE OFEM & Bl PR R R - SUIREDHRB A SN TWD, K
DB (X PMDA TGRS 7=3EHI DK 97%DBINE AT 5 Z &, DB WO ERERILAEY
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DL EHIZESTZHODOEIEN 1T% TH Y IR 5156 NREENE~DT 7 — b
B LI EREM LM OERBBEB TO LR (18%) LiTW\WZ &b, BB
[CHEATES & D EEGEHIE A OEREHEREL TN D LR TX 2,

AKDB % TR%)] & LT %8R OF—U— FTHREL, b v b LEERBERLEAY
[ZDWCHIBEBIIE 21T - 7-4%R8 L F5EB s O3 A DB HOf#EbF = v 7 L, FERIZ
R F T XA N BT B o T B L O 2 RIL LTz, 205 b WK D
S L <X H RO ARSI M ERIRBH 21T > TV A& aE T~ THllt L 7=,

FH L7AAEAIET AT I TAKICE 2 b0 b EFRERME TORKIC LS b0 E2E
LEXOND, 2T, i LT X TOIAEMITOWT, ORI O 72D ORISR
DWW LR STl E Vb o (U U Lims0) % DB Fodt#E & PubMed i
KEPORIEL, TV T INRmXOEETRNT AT IT7 DB ToHCEMET DT IT
AERHRILE E LCRE LT,

TATITAET v Y =7 MIUORSRINGHT T, FE L7 A7 I 7 AIEEBSRILE Y
DRNHAFZWFFERRFE OFEIC & 2 BRI BAAESCT L A Y U — 2 | BhESE 383 - Uk
DIFHRD HHEE L, AIHAED 1979 005 2014 FF TOIMEWT — Z Z i vz,

T AT TABROHARH T, FELET 7 2 7 AIEKBE LAY D 5 LAIHAEN
2009-2014 - TH H{LEWNCONWT, ZOREKRBAFRIL, BARAEE, BHEEBFR, T4
T4 VERER O %7 DB X0 I LAESF L=, DB HOBRFEEMICAITEIR & [F C
TAFITREHENTVD L DIFEEEH SN THARWEHE L,

3—4—2. THTSTRAREEDRRIZET 3 XMAE

(1) BOHY A

LB (2014) Tk D & BUFIE, EEERICHRAILE A NI L Ao D, MOk TIRAN
BT 2 FEDR] (RIS —XORR & EELFEO 7 1t 2128615 D) OfIE L%
FIINANA AR TF =B HSTWVENHEARTER T XY —RNAREL TS, B EM
HO [BEDOL] DD FERR Lz, ZORR, RENBHERICNBERERA / X— =
VEREBOTRMMHEIR LD TSR AR RE S (LB 2014), FEBEE,
2011 4 6 A 16 B Tl 5 2 BIEF A / ~—ra ekl 100, PRIV RERS
AV RE 216 D 10 ~— P BT, AIEEIERIHE RO Rl bR E TD FEDR] 2T W7 2
T2 K DA TIN UBHSE B COREA~E T AT AR S 4L, TR SHEE ) %
RN L CZDOETNVEAET DREN SN TND,

ZHICK LT, 2O EEF (12X, [TFEEOLR] OFSIE, REICE>TEHEVICTH Y

15 http://www.Jpma.or.jp/opir/news/news-29.pdf

16 http://www.kantei.go.jp/jp/singi/iryou/dai2/siryoul.pdf
17 http://www.kantei.go.jp/jp/singi/iryou/dai2/gijiyoushi.pdf
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AT WRENOT, TH, ABLED T, HE L TEFICHRNY —F—2 v 7O & FEfi s
NHZEEZHHFLTND ) LRRENTEY, £O%D [ 3FEIERA /) X—a VS O
HEEEE COLARBRICEFO I AV MRV TW D, BHERTE b 2 OREENZ T,
HESEBUMIE TERA 2 N— 3 > b MEGHE IZBWTENT 77 I THIBES — X6
OHFI R AR & RS & LT, BIESER Y N U — 2 ARSI L C SR A B MR
L7z (HES 2014), ZO%y NT—27OHFLEHSTZONA U F 2 _X— X —FiE % FF>
B ARG ONMAIBE B TH 2ABEXBEEECTH Y | FERM e =7 e LTA
—D Yy R TRFPORBEEZEFEEHOA—/WIRITLZ L2 L (& 2013),

T AT T AIERE BT DEORY AL H D, SCRHE A 2009 AT AREZERY
—ADEWY AT MEEERE LI D% T T, 2011 FITR AN AL > — RN &
70 7T AHME DI, KRFO IR & B OB B £ CTRIT D161 Lt 7t 4 #E
HLTWD (EFH 2015), 72,2013 IR E S 72 [ A ABIEIE—JAPAN is BACK-
(ZBEE S DR O T TR, RS L ONE R BN BRI OB 72 2 DREEE ) A
Ylebilt, EO—2ThDH FEREMAIHILE 72y =27 b THUEHNO academic
research organization (ARO) #EREDHELE L iffb 2R Sz OKEF 2016), K7 rv =7 b
1% 2015 4F 4 A5 B Fak S v7c AAREERFIER F S (AMED) ©~7'm o= 27 fD—DITfL
BT LTS A 2016), ZHuc kv, SESpFEA I & U 72 BIBRHEE(RS] 013>
\Z ARO % Hig & Ui - R AIBEHEE R A E T D OKEF 2016),

(2) FOHY KA

B RF T, KETT T T HEAL TR F ¥ =Dt ofIHIc K &
SHERL TV D DI AR TIIRFIHOFEBMIEEMITIER DN b, RFICE
(T D RIFERF TR IR ORI B0 | KRPICARR LW BRI GMm o7 4 77 1
—Th DL OBHEMNOANRKBENENT A7 7 V) —OMHEL 2008 FIiTo7 (B
2008. /M5 2013),

HOHZ, TPEFER & A AIESS L, PR 2 A I ~E T 2 ) & OFEAT
RIS LH720, 2010 FICAFBREREIN R 70 77 LEBZ L TWD, ZO7m s T
I CIIERAF N Ok & 7o ISR AR 2 A B0 s S . BISRERI IR E 2> O B Bl b A
MO E TT X CTOFEBEMIE Y 0+ 2 2 HFNTTHET 286280 CGEH L T D
(i@ 2013),

JEHRHERFIT, i~ L0 E#ENZRERE 15 =0ffid) & L 2004 FORKFEEANMI
[V} C 2000 4EEE ) & PESEPE IR 2 H0l Liho 7o, £ O —BR TR IEBi Al SRR 20 722
B F =R LT, BREBY—5 Y N OMR L RS F & i b OF S b
BRI (THTITRBEOERE —B) 217> TWbH, ZO—FTHERB¥EL D~y F
Y777y RICK DEFIFEMMRCTORIBEBHELE L . RPN T ¥ — O HIEFITHE
D57 EEBOR Y A EIT- TS (BE - 57 2015),
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—H. T HTITREE R LBETAEEMRATT> TWDAIRF L H D, 4T BRITAIEE
BLERFIER 2 (B 0 BER L FRFZRIC X A2 KB LT D (R 2014), AU RZIL R
L OMA T R EHE L CASIENORE & RGEE EEFEER TITO, (bEWA27 ) —=
T RBARGEM L A~ D IREALAFFEI IR I T I A P TR EBE N CEBL TS (R
21t 2014),

(3) FEDHLY KA

finda (2013) 2L B &, BEEMET, U=V v 7 ORI, FEARSO RS, B
HBEOEBELD 3 SO LHRAIEEMETLTEY, L0 EL OaIEy — X278 244
FMERE E > T D (FdE 2013), TOFEOOE S E L THEREEATHERILSE TV D,
AR RISE AR N E D 2 BERHEE O R TEREIT, T H T I T & MO & 5 AL R
FEATH HLRIEER) L. BT A T T7OMRT —~ 2T BT ITIHET D TAFER)
Th D, Bt (2013) IZL D&, FEAINOREES A L2 2 & iPS Mg/ o A EH e
SRR O NRTZ XA LT IR > TNDZED 2 Snh, BEREERT HT 3
TEERT A =70 A ) _X"=2a VEERLSETEBY, 2o LA —7 A ) "=
2 TAIEE RO FEREFEEE CREAICIT DI TS (BKoE 2013), 2K - SKH (2013)
RBEME (2013) (X, THT I T O[T A T T EEES YR — b - BBYL LS s i
BRI~ BT 2 2 & 2V, RS EDSHHLAIRIE O N Y 7 — v a U E xS L
L7 PE NG E AT > CODBIEFEN LTV D (A - 3 2013, fEH 2013),

3—4—3. R

3—4—3—1. THhHT5ITAEKHEEDRKE

TCERFREOFER LV | BOBRLAC DN TIE, REEBHEORH 6 —B LT, HHER
BEIE D (D) (RIFEAERIEE 2> b EIRER O (LR £ ToHEsy) 2R iz 53
E 228 TT A7 I T AR EHEE T DRI N R SN TE 22 EnnhoTz,

FORHEIAZ DN T, —EBORFRNHINFZEEBIIL, FITHFFERR R Dt ~DEIT & W
Iffifn A ]I HAYT 2000 FREENSHERICT AT ITAEAHEL TEoZ &0
Binole, —HTT HT I T ORBBEEBROREILT 17 I TRHIFEIZ T CTlxzz < AFRERS T
DFEFILFEF R OHERESS K FIEAR T v —F LR kxR CH S T bR
o Tz,

— 5, BRSO B HIBR B O ZALIC X B HTERAI R O T & AR (b~ D%t
JIEDT=D, THATIT EOEEERDTNDHOD, ZTORMNBUT EROBIET A4 777 —
~ M E T, B COEFILFEFIECAIEE T A 77 « o — A DRGE & HLIEEE A1 T
STWDHZENRHALMNE ST,
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3—4—3—2. THTFITAIE v =2 FDOBRSHT

(1) THFITAB T 0= 7 NEOBEZRISHT
BAEOTHFITARET 0D 27 NENED L S RMERHEB 2> TV B0 E T2
DMK 31 ThHDH, THTITAET oY =7 M, 1980 R0 5 3 [ H7=Y 10 f#
LT OA— 2T 2008 - F THR LTV 523, 2009 FLIFEZAEIZEIN L7-, BREROLN
BRBIHEL Y 2-3 FEEBNIHENH D20, 2012— 14 F-OT — X ZOWNTIX TR TEHH
PETETORWATEEMED S 0/ N ORI B 553, TR EZE LSV T 2009 4 LIKEE
MEOT 7 I T RIFEIC &5 EEEMESWAIE A RIEICHEM L TH 2[R H D Z &5
SYIND,

HTI7AIEHEORRIESVRDERES

& q§’¢9‘49 éf ¢9 ;P o 6” é’ @’:& -&
G I I I @ qp éb R

B 3-1 MBEDT W7 I 7 A REREMEEVEORIHEZ L OE(L

(2) EFEOT AT ITRABET 1Y =7 FOBUR

BONEOT 7 T AIEBNERAL Lz 2009 FELUEICT 7T 2 TAIK TALH SN E
EREA DN T, Z ORZEGHPIRDL, BB R, 8 AR B, T4V 7 11220
T LTS R ZFR 3-1 [T T2,

31 &0, 200914 2T A7 I TABKCAEAN SN ERERLEDIL 4 B H -7
B, FOH)HLEEEHENTALEMITHEIORE R -T2 2 b d, EEHENT
WV BTALE D 5 B E o 21 EITBAFE K T L TRV . F X CHIERIK B Tk
I TWe, BRHLAEMO 5 HAEFEEH STV 16 f#iX, 1 {EA3ER 38R T
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Phasel Z#EE L CEY ., HED 15 HITAMRKER TH 7=, 20 15 HD H BEAHFE
BBRZYE L T D OB N 2H 2 NEIAHTER, P ILEH O T~ THRIEER TH IR
ENTWDZ EHEZ D L ERITFEIRRZ ERT 2EMA RO L33 212 <
ERLTWDOINEOD S TN EORE N EHEIE NS (5EFE DB Iz H it s T
WAIEEHN L DIMFEIELTD),

— ., EEERICKS LIALEY T O 5 B 6 [EIXATERERE, 11873 Phase2 ThH -
Too PREEBEIE, EEEHSNTHRWEEW T 37 T 26 B TH -7z, —J7, 4
EGHINIALAEWTIEIMDEER 2 25V | i, fiBkes. % - KIE, R, BYYEN 1
DT o, Thbb, EEMNBHEEL LIALAWII 2Tl Y. 2D HH 1 HOHN
FEE IR LTz,

BRI TEN INTALEMOEX ) 7 4 TR HIRRE o7, XV 7 213, 2%
BHINTALE W TITRA/AT T R 28, B F1RER 3|, K52 2, Juikixo
HCThoTe, TDL, REEHINALEY TR 5B 5 X, Ko +hike oz
RUER YN T D EROETL VT 4 TERWVWLDE -7, BRI, S¥EHShTwn
RN 3TALEMD 56 35 XIS T CTh o7, BERGHILAWEE & B SN (L& Wt
D CTHREBIEILDO N Z X FMRETHE LIz ZAFEEN GO
(p=0.0014), F7=. EERGHICAWIEL BN INTACEWREORI TESX U T 1 D431
X HRMRETH LIS ZAFEENMF O (p=0.000016),
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# 3-1 2009—14 7 HT I TAIFKIZ XV AIH SN EREGHILEHDOR/FE

B TR
TATIT (RFEAREH) B3
AL 37 7
BRI B R
BRIk 21 0
ATERIR CHIE 21 0
Phase 1 DAfECHIIE 0 0
B & 16 7
BHE BB - RiTHRER 15 6
B EXB - Phase 1 1 0
BHFEEE © Phase 2 0 1
P R
I 26[11] 1[1]
B 2 1[1] 1[1]
R 2[0] olo]
X 3[1] olo]
g - RIE 1[1] 1[1]
iR o[o] 1[1]
JRRYLE 4[2] 1[1]
EeRR s o[o] 2[2]
EXVT 4
Ko+ 35[15] 2[2]
EAINEN 1[1] o[o]
BEMNT TR 1[0] 2[2]
AR T IER olo] 3[3]
(1139 LR T DA
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3—4—4. HFRODFELD

T AT T RBEHEEORKED TN S . BBEOT BT I T ABRITE O — 4 —
vy 7 CHEE X CE TR AN TR T & Ao T, BURFIE, AIER O E S KT~ D%t
& LT, 2010 4ERIENS T A7 I TRABEAREMAYICHEE L T& 72, ZhlE, & LR
EHINATROF v —PARE LT DENPEOBRZEA T, Ao T X%
R LD LW RIBICESWTE Y, 77 I THBRHEED 72 0 O IR
fiins 2 2 5—6 FFEFEMAYICHED L TE TV D,

—J. THT I TRABEOEITERTH D KT, KEEMEUBEASR T Z B RO B
HEINTHRY FORERO—2L LTCT AT ITRABEZHEEL TWDZ Ennholz, L
MU, RFPIFEFLILFEF TR FIEN T v — IR EFR A RIPER TORBERR IR L T
ETBY., TATITAKIIEDO—DITEE R0,

WEANTARF IO SN DA —T A ) _R= g VEHEEL TWDR, ZOX50T
AR IEHERF IR0y COBEFLILRF ST A T T RETH Y, TAT I THBEOE AN E <A
7T A CFRFEANCTE ] LT D ERIIAF R TORAED DITMR T oz,

T T T AIBEOBUR AT S I1E, FAE T 2009 FELBEICT AT ITAIK T e Y 27 b
VAN S EREAI LG 44 A 37 23, EEEHIARWE RS U 3E
EHONDRIUCH D Z L3 hoTe, EEREHIEEDITIZE A EMES LT TH
D RESER TN KIS o7, bbb, 2ROBENERATIT DREOHEEL, 4~
ENEERRARRBR AT DD THLEYNR T 1T I TABRTE b T aIic bbb
59, ENHITFARERFEGEHITHE RO TR o7z, — ., B0 DS, fibIEO
EOITHBBEODRINLEETIIFENTICS N EBZ ONAEBEIRCTRENT VT
ST ABROYMAZ K> TWAHHE N H -T2, BX VT 4 I2OWTIT, EIRFIAER SN
FRIFIZSOVFLWEZ Y T 4 TT AT ITRABEEER L W AR H - 7=,

3—4—5. EE

KRETT AT I TARHEEORIEEL N LD, 3 — 1ICEELEZEBY ., THT I TH
ENISHAFRE CH L EMT 5 Z LITHT 2SN Z WV, HEERK LTV D DT,
RAUGLIPOBEBNSLIITTHY, ThERLIZEN, 7T ITABKOZY L2 U5 E
THEHEEZEZ -T2 THD, ZNET, BAOT AT I TABKMNTEHHEES LTS Z &%
WS4 2T H - 720 (B 2014) . T OHEEDRAEIC OV TEIEICOH L, @7
WX T2, Fo, RFEOERE LT, HEDOKREEZE., . E3HEORANLEN
ENIW LT RBZRT b d, 747 I 7T AKIL, FEERICHIZE A2 FEhi 3 5 DI RFFEOMSE
FC, Al Sz EEREM LG A B A L CHRBRE T 5 DI1IE E A LD A RS T
Hb, iz, EOBRIZE > THEES N TE W R/MARE W, LR > T, ZEMTH DB
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., ERETHHF, EOEHEOZIEETHDLED 3ENAT —I RV L—THV, 3FH
FNENDO RN OHEEDRSREEZ D Z & T, LR AREIZ 2Tt 25,

SHTORER, 7 HT I T7ABRIL, EOBORFHE L | RKFPOH-DIBETL~OEGA N TR K F
AN—Llpo THEINTEY, FEMO=—X RS TIIRELS VW ERHL N E 72
ST, FEEE. EWNEEKEZEIBER A T T A D 25%RIEEIIT LV EE L THDHOD
(Okuyama and Osada 2014), [EPNKFRIEEZE 19 fHOFHAE TIL 2015 4 1 HRFATH
AT T A N TOVDLEBE O 5> HENKRY: - HFZEEEN M TR L 726 0
XU 7 FUUAMELS REeEmtE L Z — KK 2015), RERAZIEREM OGN L LT
ENT BT T &5 ERA TR, T [E o R EE 3 0 37 AF 72 7 7 23 [ BRI T
L. TATITD b EREME AT Z & CHBEmMLAINEZ/H S 2 BT BT 3
TAIERHEEDOIE OO E S TH 72 (LE 2014, RS 2014), L LR S, FEEEICHE
IRBAZE & 0 5 TSR FNT T 77 I 7RISRV IR 2 FE TV DTN ES . T AT T
ARITBOF S 338 U CORIEERAICHEE ST D & 28580, N2 T, 2 CTAIZEHFSE
(2o 72 B2 AT L TR W RFPARIMTFERERE Y . RS BEEICE 2 D 72 O DHLY A
DOEDE LTT AT ITABEZHEMEL TWD, INAT, 747 7 0NEH T 5 EHLF
ZEBR%E FH OB SIS HONE S TR 0 18, AISEBIENFIE A FMAIC I 925 Z & T,
T T A TRERTV, Lot FHIFLEZ OND, AREDIENSA T T4 L EFE
SHIEWIETOREEEZERT 7 I TAFKICRE R FERNF, B0V —F—y
T ERFOEEMRBOMADOOESE LTHED LN TWD T AT I TAIFEN, ¥ TO
BRI BRFE (it 2 5 BB R E SRl &2 0 AR D O, BEE RS2 25720, i)
THIROERNAIFEOREE S 1%, RO ERE TH LRI EN RS L BEL TV
HIEPTTHY, FOERENDLD=—ZD/NS WL, 7 AT I T ABRHEE O 34 P21 EER
FERfFTenszs9,

FEEE ARWIZECIIT 27 BT I T RIBEOBURIT OREFRIT, Z OISR EED S
DERSTNDZEERLTND, bHAA, FEITHRBHINIZEERE D b ERBED B E TIZ
10— 15 FRRED DD 728, 2010 FRiE D HHEE S A T=T 7 I 7 BISED AR % B

RCHEm T 2 OIXRE RN 2w H 5, L L, AHFSE THliA L7z 2009 LD T 17
7@%7my:&%@ﬁ%%ﬁék Hip EHBFEE T, THT I TR TAERH SR
TEFEEMEEDD OB, FITES FALEMC OV TEZ BDEEE N AR RWE EHIE
HLUIFH L TWD Z L0 D, B FEEMIT, AAROEEEMREN Z N E TEL
AR EZ FEIT CELFRG L L FEORNEEX Y T4 Th O, REEBENFHFRE AT T
A ¥ DIEFICH R E R LA N HIUE AT I T TH D RBEIR IOV T,
% < OREREANE AR E L TCWDBTT I T I TAENZHI T TV DI LD
FTUAFE A EEATFERONTNRY, ZOZEnbE, BEKMAEICHEADET N— g

18 https!//www.kantei.go.jp/jp/singi/kenkouiryou/souyaku/dail 3/sankou2.pdf
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B S AL R C SN T 0T I TREEREE ORI h v eI SN D, T
AT ITREEDAEMSEITIZED X ) REMERANLELR DM, EO WV otfl#Tny =
J M THNET AT ITABEIZE L TV D007 E, KVEERERNOT 7 I T RIS
OHBETHAMEEZBRGF L TV ZEREE L Bbivs,

2009 FELAREHEIN U727 71 7 I T RIBEHCRILE Y OB AL TV WLl & LT,
UTORREMENE Z 5N D, 5k (2006) (2 &5 & RSRA YA E SR AW D BH 56 BEb
~OBATZ I DB EET D EAaERNIT bAoA At Bk, 22t & I
BtEl ThDH (FE 2006), 7 AT I TRHIBETRERLEHOEY DL  TTHEER OISy
TEIHTHSTZN, WIET v Ay h=—ARKEL S L ORENENITH KB Z1T-

TWATEIRTH D720, TGN EAOHEZERIZZR > TWND &1EEB 21T <1,

— 5 ACEWOFEINERZ MR L CE, RS FEEDOSE ) — MEAWITEk~ 72k

EffiZ e L Cabika G L. 2 OB, Zatk, EYIhiezlE Lan b EEEAM LS
Wb UGl LR %ﬁ#émA%iTmLMﬂﬁbnéo;®mA%WLm&WiE$
DR & BN MBI EI CTH D E 5D TEHEY (Lombardino and Lowe 2004) .
R E R T OMEBENGRELTOI0HTH D, —HT T ITAKICE Téké%ﬁ
WAL DML L~ 13 % < OFEMZE N LIREN R I TWS (Frye 2011, Tralau-Stewart
etal. 2014, HJE 5 2014, Everett 2015, Shamas-Din and Schimmer 2015, fgtHE 2013,
Fkot 2013, Janero2016), ZDOHEH E LT, 7HT I THEEF I LA W EcE{LAFIE Of%
Bz Lz & (Fryeetal. 2011, Everett 2015, /NS 2013) KOO H 5 HEFH O
NERN—FHR BT D EBFROE MM & R AEER 70 7 7 A VEHT HLH
W& Tl L EBRFSICHE D 2 IS AR O BRI BIYE E 222 & (Everett 2015,
KEF 2016, fiidH 2013) MEfish b, LEEEx 5L, 7HT ITABECAIR S
Te EIREA LB OPEE R EFEDRD DA% LT+ L TR N & B3 OFHE
FRDO—2E o> TWDHEEERDH D, ZORITONTIX, 3— 5 TRELL T 5,

3—4—6. AT —I 3V ERHEDER

FREOT 7 ITRIFEL, AEROEEHESIORT EAAL TN F ¥y —DREE NS
AARDOIRIZ R LT2WE ORI &, FEOEERITC 2RO 72070 B EREGRAIZ X -
T, OEFHEERR LTV e, —J7, Al S EIEREMIL A A8 A U CREIRBRFE 217 2
ZBHETHDLREEL, THT ITABKII N E CRERIFZTFE RO, THTIT
AR SRALA D OBZEEH ITHEA TR o 72, EEOIIFEO/NSWT 5 I 7RI, BUR
FiE L F0H EEHLA THEE ST TV SRR, Bl R TR = — XTH - T E A

19 http://www.jpma.or.jp/about/jpma info/pdf/industry vision2025.pdf
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IEEH ORI EBRL TORWEREIZ, BETNETHY ., 7T ITAIFEOH Y 5
BUR O G PRI HE N LE L Bbh b,

T HT I TRIBENIERIE LIZDIX 2009 EZANLTH Y, TOMEEIEL <f@md 512k
FLERMZET 5, ZORRLZHME LI LT, AN OB ONTEELZRD L 7T
LT OMEAEDN L TREOBIE A T T A4 BB DEOEOERBEM LG Y &% X <
BT DI, 7T I THREPEREMCED ORI E TEOLFEMT 27 17 I T Al
BT, BRI T EIFFTVENEA S, Ry FEHRMS L EEEIC oW T, TAT R
T RABEH ARG DB EEICEH IR TR WEIRBE CTH Y | BEEMENZ S FHITHE
Z VT ROTEEEC T, BIBEMFIERR S ANy 22 T T X T WREE DS E AL S R Y
7o TH, REOHB=—XUSZ N BERMEME LA T Z LITEHLWEE X
bivd,

AADT 17 I TRABROAZITOWTIE, BUEE TITEFEL G2 D I RS FRIFE 72
DT DEFEMWENUET DRt b H 5, ENFAESE Ry N —2 &L, T AT I Tk
ZeH DRIFEME 2 R IR NDOT oA e AT v 7 CXET R EZEL TETWD
(HES 2014, &F 2013), KAHMEEM T A 7 7 U — O %3 U TR F-RIZERFZE
Dr—_e V7T 4 &R EXELWMAEI T TS UG 2013), BRRKTIEIT HT 2
7 H#BANIZ high throughput screening <° medicinal chemistry 72 & Oy 7-AlI A FEHEEE
% F¥7-H 7= drug discovery center DX ENHEA TEY (Fryeetal. 2011, Tralau-Stewart
et al. 2014), D [E T & AISEMFFERRER 2 18 A 7 RUSEEMFI08 S A FEMAIC T 17 X 71T
HZAND 7 E L ClRBkOBRERILZ KAUXT BT I TRBEO LT v 72 & b
o,

FIEOAHFERIMET U, MR E NG T 21 T AREDHFEFIE A 7T A %Ak
AN T D7D T BT IT7 ORIFE~O—JEOFEBIIMNAD FAETH L, LrLian
O, PERMBEN L CH - CE 2RISR 27 17 I 73495 2 & TER
HI 72 BT BHFE ISR DOV TN D 2303, ARFFERE R 2~ D IRBERI R e T, PE L F BT D
— e VT & LB L, YRR O IS E S A S D T & DNAISRAE pE
DO FICEHEEZZ N5, [EIL, EEFRAEDRIETREREN L +0ICBE LBORLEIC
RS HETWS 2RI END1EA 9, E=—A LY bBUFFE THE I TE72M
I OFRNENE DT 7 I TRIFES, EFEEHOT— VA2 ENRTE 5 BEREREMGE
WM a2 < BB DIIE, SHBEA RETORENRRD GND LEZOND,

AIFRORHRE LT, BN AIETH < £ TEORS FEENKE SOV T IZE
FORRTHY . MOEBFEIRSLESY VT 4 2 EOTT HT I 7 RIBERERIC AL FTHE
A E ORGSR N b, Bl 2IE, RFE0 T —# THREICE NI TV
T AT T REBEEREREMEEY T EO S LEETIREN 3 A2 EHTnD, BIETIR
D LD HERIS B DD I WNHHLE X U 7 ¢ ORISR AN ST T ITIC L
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LB DOERBNIMATHY , TAT ITAERORMAHHTE 520 Th o, £72, &
HILEMD 5B 2 [EITADEBZEXIRE LIAbEWTh o7, jiax 707 I TRIBKICIEA
%ﬁp&%gb_<mA4)x7@7~7%mﬁﬁ®mémﬁ$f®a%ﬂ%ﬁénfﬁ
» (Stevens et al. 2011, Wyatt 2009) FRETH 7 7 I TRBRITEEOFRE TII N
—LIZ WABEZ#H S Z & THEAIHIC T & J%%tboé%®k%ﬁéhéo;®
ﬁmomfm\3—6fﬁb<%ﬁ¢éo

3—5. BIRICAMRIZETETATITDREN

3—5—1. X#LEa—

T T I T RBEDBERRLRFTICOWTIL, FERE R ZEIDEIEN, =% 28— AR
=FNIELARINTWD, BERE LT, 7H7 I THBETIHMLAY R Lo - 2
A FEWERE ORI AN AR+ T ARZEOBFE L ~UZE T D EEBEA G DRk #E L
WZ EDRLL OXLTHEfMINLTWD, 77 ITABKIR, v MWz BEmtEw
F Tl LT DAL FO NN ARE L TEY (Kozikowski et al. 2006, Frye et al. 2011) .
{CEMRHEIR B I N T a—T DL~V TIEE > T3 EfEfi STV % (Shamas-Din
and Schimmer 2015), F£7-, 3H ZoME EYERROFHOA R+ 2 & biaf ST
V5 (Tralau-Stewart et al. 2014, Shamas-Din and Schimmer 2015), 7 77 I 7 #F9EE
FABEIZ KD ON Db D2+ L CELT, 77 ITABKIIEEICLE >TETA T
TRV =N YLIZIHE W E b E EivDd (Frye et al. 2011, figda 2013),

29 LIRS AR GEER 53 D r— e U 7 ORREOEHM E LT, THT I THRED
BISEIRBR DA DR STV 5, PhD 0K A R 7 IZIZAIERIFFE D823 Z L < (Frearson
andWyatt 2010) BARFH 22D 143 CTldZzvy (Everett 2015), AARENTS, 7Hh7

TIZB W TR FE L~ L ORIFEIF SRR E S QI ZITZ D AMPBARZE LTS ()
5 2013),

H ) —ODEH L LTSN TWADOIE, FiHEOH2MAOAFRE RN EN L
TOT T IT EFHENMAREIR ARy 7 OILE WS 2 BiE T 2 & OWFEEmMEDE
TH 5 (Frearson and Wyatt 2010, FgteE 2013, /K% 2016), Z OEMMEDENNL, T
AT ITHREFAFE T 0V 7 MZBWTREL EIZRBWT — X2 E0 0 Y P Caiic
HDE O ELTHUV X703 HY (Elliner and Gribbon 2016), {HAF—/LZHfET 7 77 2
T DA 5372 7 AV T 4 RO EM A E S WD H DA L BIGLTe s, 13T ¥
LU Thsd (Everett 2015),

ISHRRGER Sy D — " U T 4 LANIIE&E E LTHET N TWDL DX, TATITOT
— 2 OFBIEPME AFENECKRIT 28 Kot 2013, Janero2016) . 777 X 7 AT mH
(= & D HERIHEPR 39V R (BKOT 2013, HRLS 2014) ALEW T A 77 U —3HoEii s
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TWWnWZ & (K% 2008, Ellinger and Gribbon2016) TH 5, — . 77 I TAIFED
EAre LCid, fEPEE LI VWEY A7 Ty 7 hRHBEORO IR 2 BR T
5 Z & (Wyatt 2009, E# 5 2012, Kirkgaard and Valentin 2014) . KN O S FEIE O 5
VBRI 2 sEI AR T I TE & 5 2 & (Wyatt 2009, Huryn 2013, Kirkgaard and
Valentin 2014) 2z o5 T\ 5,

LRIV E 22— LN, sl 0050 K 910, BAREECK T L TR
NTWAFRIHTHD, LNLERL, KETITHERERRD N AR F ¥ —|Z L DA
WA T, TOELDRFHAZ =T v T THDLHZ ERHEIN TS0 (Kneller
2010) . KEDOT BT I THREIZLDAFER ED X S ek RE AL TOWDLOMNE, AARLE
IR mEARNSL EEXLND,

BlZIX, AZ 74— RRFNR 2006 FNbER L TCEET T ITAFE 2 =7 b
(SPARK) @ 10 M O3 d#sE shTnsd (Kimetal. 2017), £ k5 &, SPARK
TBE 10 FEMEmINZAB T T o =7 D 62%43, HERBAFREMEICHEA TS, 51X D
FERAE R EMEATREY, TOERE L TR LTSN T =00, AIEKT Ro3A F—
BLEORy MU= DRI Th D, 7 RS P, BEEESNS R F ¥ —72 8T
SHEEROAFLEZ X A= T, HHT0 V=7 T v 77— MREICHE LTS 21T
e —HT, BRBARICEATAR e Y27 OO L, BFORIEEE~DT A AT
U MIESILIEb DI T4 T Y27 b SEICTET, Z<IER S — T v SEEITET
STz (Kimetal. 2017), 37205, KETIX, RFPFHAIFES L F v —OIEFRE /2R
DL T AT ITRFEORKFEFEOHAZRIEL TS LR D,

3—5—2. X

,_E-ID“:I

3—5—1IXbEa—LLoil, THTITARKIIENTHRBBEESNTVDL RO
&N, SSHBFZEE DWFFE L~ T %, FFEIRREBIC L > TYU — MEA Y OFEBIE M,
AN, KYERBOMEZ M ESE, EERARBL 0T a7y A Ve AT 5bE M E Al
L T\ i fbAF4t 3. medicinal chemist @ EFORBCE N LB 3B CTh D

(Lombardino and Lowe 2004) .

Flo, —EREREI(L SN~ A VA N ALEWE TR & e T L, RIS
HIROA T = XL DEBPEZRRES DATFRIE, e Bt ~—2 U s LTHa7k
LAUUZE L TV D0, RERREEIT T 2B ILE MO N L e 7 v 7 7 A v &tk
U CERUEFEEDN E D v, Lo TS LT, AIEERFZE B L G TR D i
BEMENRRO HILDH, LTadd> T, AIERBROZ LWT 7 I 7T I3 e a s L
TRIFEIS BFZEE 70 O FRERE ISR T 5D TH D,

— 7. RAFRIFESIRFZE 2 i U C & 72 SR SEMF TR (T3, (LS Wi (b CRIIBEARE ) %
YPERRGEDRRER S /) UNTPREBE SN TWDITT TH D, LEB->T, b LT T I THIEK
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DAFIEHAFR L SAUNAH5TH D5, BEOHFIET — DPIEHFEE &Y E 7=
LT —~TIEZDOL_IAREEIND & THREND, T7hbb, EFEEIC L DA
FTIX. T BT I TABEL VISR OFFEZRE N R 7D E B2 N5, a8 b,
THTIT EREOHRECRROENEEZ D L, EFEEICL DA TIIT T 2 T HF
FeT — DI ICE I T D EERE L. MR T — A0 A I - 5 'k
ZLTOWDERERE VNS TH D,

T D CHERRI G A PR EEAIR L T RE DT, RO AR L kTS L T AT
T ORIFIEF I COBMPEN~ A7 SN TLEHI O TH D, AIFKEN L 25 4E
K FR0A N =R LERET D IERIEH S TT AT ITPABRICKRESEBERRLTE 22
CIFRSABIN TV D, RFED BARIRE TIX, AIBEEER ORIROMET & v o 7o R85y
HAREMIEE NS 720, AFAIERE 7 7 I TR TR D L SIZER B
DATREMEDN B B, PESLILRMIGRIC X 2R E 7 AT I TABRZ R L2 A, mia s b7 0
TITRHEICSINL TV DT, RIS ~D T 07 I 7 OEMIFE ~ A7
BN, LAY LA SRAE ) G MERRRE & ) o T2 IS FRFZEEE Sy T ORZESW O R 5
RO LENHRD EEZDND, PLENDG | IROMGERHE Y S,

R - (I 7 v 202381 DS AT SR 20 OWFFEIERR L 13, PEFIERINITEIC L DRI DIT H
B TATITREEL V&,

AWFZETIEL, TBENCIR T 27 7 I TRIFE L EEFILFEIIEIC X D AIFE O & A Rg e
PR O SEGRERERICIEE L, ERMGROMGEEZ R ATz, 7o, 7 —F DR L0 —HFEpITL
DFIE R 72Dy o 723, BEFILEMFZEIC K 2 B3 CIS AWF i oy 2 S8 ii L 7= F 9 =R 7
AT T DARFENW S A FREZR IR Y [FE - B L. EOOMRERS T A7 I 7 OISR
By DWFFREERE DB LTI & 1=,
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3—5—3. ¥ T

3—5—3—1. S—¥Y—2X

TNEOT BT T ABRKOPERIEFRMZEIC L DA OHEFNIL, THBEOHE] 5F—x X
—2Z (DB) (77 /3724 ZHWCIME L GEMIZE 2 EE2BMH),

F—X OB ZE L ER/RET 275, New Current 36 (L —<HA =L 2P ¥ —F
AAE) O THFIEBITENTH)  CHEREREAT IR CBRERE o o0 B SEPHSEAL S DR & WFIE R
DFEMERRTLTND) 255 (1990 4 10 H 1 A%1T) L0 +_THER #han<
WD ERBAIL A O 5 HIRNED AT 17 T 0BG R SN LAY
Z [ HOF%E] DB T L7z, New Current 8 THIAT STV T THIH OF3E) DB IC
Wk S TR T AL BN — DI FE LTI, £ofkamb T —2t » MIA
THMrEIT> 12,

3—5—3—2. 7 NVNE

BB A~OT DT ITOBEDVITAREKTENRS D Z &, ENERLEEDE
BB TIOIRT A2 2 << T H 7 I TABENHEE STV D 2 & 03RRI &
Mo TNDZ END, RIFFETIIOHxISRENE OREESHE S L <1 B AROARIFFEH%E
DSERIR BRI 2 F20 L 7= IR FHNI R o 7o, £, VU T AEEATRERIRY < 570, W
VNEERES (2016 424 A) T THIH O3] DB IZUER S LTV 23T EHERA %S
LB ERIBORG L L2,

TH O] DB & K% & L% WgERT] oF —U— RTHKL, bty FLZE
BT B WO W TRIZEIF TR 21T - 7o 8B & BFEBR R OFEMI A T = » 7 L, FERRITKT
F T ARINIFEEBE DRI B b o LEFRFER L EM ZFE LT, 209 H, WEDREES
L <X B RO AR S EERBAFE 21T > TV T, B BBEICHK T (i 721X
FAFE 1) LT ibEWma 3Tl L7z, i L 72 k& >\, Z0RID 7= 0
AISRRFZEIC DWW CRidl L7298 X Tl b ik b o (F U UL 30) 21% DB R oRi &
PubMed #3850 bRIE L7z, fliH LZERBEREEM D 5 B 4 FITH Y OF L Gm AR
TEHSRIR NS T T2 D WS BA L, 70 D 135 BT DUV THFZERE A 50 L 72 Mk STk
RoFEFE, web [FH A FRERIRVINE L, B A OF3E) DB ICFEHE Sz iFd® & &bt Tl
BRIV AFEE T n v A2 /E L, STV =y NMIBE LT 1T 2 TSR

20 Z ORMETRBXGRY > T OVITBRNKE T LTV DEAY T 2000 BIFEE TH - 7-,

20 [ U D i) ElE. YA 7 n Y = 7 b TAERH SN EREM LAY
DONTE DR ALAIR O, (LAY DOMHEZEDIFIENFIZ OV TERANIATE LT-HF5EH
XTHD,
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JBT D AFFEREB O AR b RIERICTRE Lz, 747 2 T AIZEIT 2009 4EEEH 5 E R FEH
SHNABRIZERMEOENT BT I THRENLZHES AL TE TWDLHREERH D | FERIC
2 O7n Y=y MREEEHAZKNTICHIE AFH L TWDLT2H, TN, T A xRS T2
B, 2008 4 FE TOHEH| 100 FlZH > TRERD M ©1T 72, M2 T, EFLFEIFRICL D
FIIZE 66 BIC DT, FERERFICELRE & ISR CB M & JEhl U 7o 9E £ T 07 X 7 A
FFET— BNZE DM ST H, WL T a2 5 A RE7RR Y [FE Lz, ZNE OB
WFFE EARARE H SR 22 7 - T HNIRE & L7z,

2—3— 1IZFL L7z &30 A DB (X 1970 ) b OB 3L T FHI A IR L TH Y |
[E N CREPEBIZE 23T o T B R OBASE RIS 72 o T2 EERBARAL A DFR £ & Flifie Hisk ¢
WD EHEETE D, LA ->T, 1970 4D 5 2016 4F 4 HEE CEWN CREARBI R RS
Ao BB A DIE L BT REROF NG, BIBREICRE LRI EE TS50
 (FVCFARRIDBFEETE Zehoiz 4 BILISL) B U7 O DSARFEO53 81kt 59
TN, EWNWDH Z RIS,

INEE L7 7V OFEMIE Appendix [ZH# L 72,

3—5—4. SEEMHM

3—5—4—1. EEEXK

ARAFFETIEL, RISERFIEEL B T OB W Bt b ORISR 1 26 24 MEARRRIE DA JE 2 A 2 R
THREEE L LT, BREEcomE (Eif) - Kk BEFEFIE) 2z, E5G, K
BB CRAR A IE SN D DI, BEOEIKAE T YV — 25, BV A EOBLA
REZEDEELH D, L LR, MEIRBHFERS T okl 2 F8~ 721 2 o SCER
(Prentis et al. 1988, Kola and Landis 2004) TiZ, " ILEEHD 80—90% 2335, %4
PE, EHBREDO VT RNITIRT D LM STV D, THHOERIE, Wb AISERFIEE
BEIC I\ T LMD 21T > THRR PR BEBS IS Te 2 & ) AR I RE EETH D, 50 F
TH72<, & NTOIS, etk HYEHRE 2 F RS T THIRRGET 5 DIXRA R H
Do LL7203 s, BRI B CIXBRIRBAR Be s CaR%h, 2ot Spmhikic i o ol
MRAEL THRBCAY BIRAEE L CRRB AT 5 2 LIRS, HEERSICE > T
MOEKBRBCEMEZRE UETLER DD, TRD5 BRI~ 2 & ZHDOE M
DA 2 N PR B 6 Be B L HE T RIS . WFSRBERE CRIRBZR PR 0 (LA W iiiifb & AISEAE A 2 4 D
BFEZITV, BRBIRICIZ 2 570y =7 b OREFFERICHED 5 2 & NRhRN 725
HABUIIEECTH Y . £ D Go/NoGo DHIWTHE I RIBEDOBAEN OJFIRIZ/e D L b ED
TS (B 2006),

LLEDE Z T8 ABFFE CIXF LG O —EORRZBE L oo | AR AT
DAFFEERE O L)L % BRIRBAFE BB CORAG TREET 5 FiEa -l Lc, +742bb, ¥
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T & LT IR IEBRRAL G ORRIRBHFE DOk Ry ErfiinBAFE kA (BHRKER) % TB R ¥
) DB T, (@A L LT, ki1, BAFEFIE 1 0 T I —ZHk LT,

3—5—4—2. ALK

FEEKBBIEAWICOWTRE LAY DT A X OFEEOFBEZ N, EEFTENT
AT IT DHDEE ALEWRIL O 7= ORIBEMIIEN 7 717 I 75 E O THEM S iz
EHEESNDDT AT ITARKIC, TAHTI7 EeEOM G2 E0HEALEMaIHO -
D ORIFERFFEH3 PE F 3L [FIAFIE C R fils S A7z & HEE T X 5 72 L FMIGEIC X 5 A1 5y
FH U To, EFEBARALE M ORI T J1 7 X 7 BRI PEF LRI K D RIFE (FF9EZ A )
AL L CHWE, EFRRIRIC L2838 : 1. 7HT ITAIBE . 0 TH I —&HK
b7z,

3—5—4—3. aryhre—AEHK

AWFFE T, WEBEE L L CEEFBEEW OREIKRBAFRE O E 2 VTV 5 23 IR B %S
DA 5B % 5 2 D vIREMED & 2 BIRNIER < FET D, 2 2 Tl B O RE H i
WEEGZDEZEZONDINTA—FEEZREL, UTOLIIZary b —VEREZRE L
7=

F9, BUEAENTEOBRANC L > THIRZHE N0 E 9, O EREE LT, &
BT L MGEOHENH D, Ll figa/hE < THHRED EATUTEREMELN & 5729,
At O IBEM OBE RO HEL G52 5 ThA O, £z, MHHENRE S FEEB D72
Th, ZOHiGE THIEDEERHRBEIDEIMRFIUTENIETEENR E LT AT 1 772
BrRkliFTTdAH, ULEDBZZ TG, REFEBHSGRE, e, AT RZ
UTFToOX5Ic8fifb L Tay ha— 285 & LTRALL,

PRIBREISCTT S . 7 1 7 X 7 I3ARZEDS IS ME D D B F AT T < WIRFEREI T OF)
WITEEZ M- T2 EREM SN TS (Stevens et al. 2011), & 2T, &= 3EBHH
LA DU TRIBIE BRI O T 2 JE A 78 E O3 F T A EB e G RAE L v F
E (LEWRIRAEIZIT 2 X8R B ORI FE SR A T OFEO LA EESFE TR L TR
) U, i i B OFREE & LTV,

WA 7 CAE BT CHIRBATE L CO LB DMFAE L TV D 23S 0 THEAIRBLIZ 22D
AT, BIRBROMEBICHET 5 LZ20N05, 20D, EHEARIAEY ORI ERHZF
CAERBEFO3EH BRI ST et g TBROHEE] DB LV FEE L, B, 20
KF1Z, ROFAT A & RTAEER DT80 | BEIRBIFEME COMEK ICEHEEEZ 5295 &%
Z BB EFITR D IANTE T TITEE N BA LT,

—_
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P R AR BAFE Rl T 3R - PR ERBEIIC K > TREIRBAFE OB EN R 2 2 LM BTV D
72, XSE B ORBT RS () #% CHk (Hay etal. 2014) 2255 H L THW
7=

KBTI HHE T v =7 MIEDLLEIN L ~vh | SRS ORE B8 2 &
ExbiDd, £, A C/ERETE CRITT26EMDREY . TOEREFR e FTEFEH
L EFMoTVDLYE L% ) TEWNGS T, SO IhEI E- T D, £, EFHER
IR L D AIBRIX, BFEICBES L7 17 X TR E DS B ORI E 2 THE L
TV THEM L VITERBE ST 5 TH A D, AT, BERESEA O IR T 71 b Bl
VAUZEEES D, £ O EX VT 4 DEWVIZE > THHEIN L~VUEE D> TL 2137
Thbd, ZNHOEMNG, F—AERETFOLATHOFE, BB LT 1T I 7 HEEORE
B Ofm I, BE LI RO FERR Er IR FEEL NG D, ONT A= &L
ToOL Kbl Ty br— e LTERALL,

SEATEA IR AR C© B S VTV D FBATEAD B 5356 & WIGE TIIR 7#rvEt
GENRRD EEZBND, 2O, EFEFFEY ORIHERHZ R CA/E R O FEHH
Efish Ttz THAOHHE] DB XY [FEE L,

SCH  ARBFETIZ T T X TR DRIFET RIS D o Te I xR & LTS T
D, TAT ITHHEREDPBESEOEICEZETHEBEL W RN T ey =7 FOKRE
(BT B AREME N D D, T DT, AV VIV 2 TR IERBIR(L SO AIHIZ R
T2 KEEE OBE SR EEE . web [HHA ATREZRIR D INEE L, BFSE CTHUL IR B A4 5 72
TATITRE ZRE L, £ OWFEE S EEGEMIE G ORIHAER £ TICAFE LT
¥ % Web of Science £ ¥ [F7E L7z,

WFFEBREE BAT 10 £ JRWFZERIT D& B 3 2 BB ENHE EIT 725G L £ 5
THEWIGA CIEBITR R RICEN I D RN S 5, £ 2 T, EHIHENREEEZEOIH
HET X7 DA 10 R A Tz, [z, =—W A 0 R, H—. HEEE,
ok, B, KIE, /NEFE B 10 #hE L, BAL 10 fEE LIS E A e L TR
7=

Ko TR ALE MRS T EEF S A FEIL TR T m 2 AR R B 720,
BRI BT D ATREMEDR & D, T D128, FEIRFTACE DR T BA )%

M H OFEE) DB LV FE LT,

HIRIFZEBI R 2 T B AMTEREE L, AT 0 V=7 FORGICHEL 9 5, 2 2 TIE4E
RICEDEEEZUTOLIIZary ba— LT,
WEFEREH - BRI E d 7 V) OFTFEARREUTE < P LT % (Munos 2009) 72, Al
AL o THBRIENEEINDL EEXOND, £ 2T, KEEFHBLEMORAIRIE A
T A O3] DB ORFZEREMIEHRSoA U ¥ F L3S D HIMUES 2~ HHER LRE L7, Al
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H1X 1970 FE1%, 80 AL, 90 4EfX., 2000 4 & F LI, D422 L., ¥ -8kl
TEYFRIATIZEEA L=,

2008 H-FE T?D 100 BNIK > TIHEMi L 7250471 TIk, PEFEHECIL R FER S I8 % K
LIDNTA=ZIZONWThay hr— A L LTRALL, 1—-3TLEa—LR
BN, BIETRERT A—21F, ERHEE~OBSICEL QX (7075 2 THgEE 2 iR
T MR . R EOISHFRIERE ] [PEFILFERFEORER), [T T I THgE L LT
® seniority |, [EEOIEBEIZEHREO R S, [T 20F5EHEI D technology transfer
office (TTO) DIFES. HFFEHEBIDIIZE L~ LD & |, THFFEHERE 0 P AL ZE ~ DR
DEE | ThD, ELEFFFERGICEE L Cix [HERFIEE1T 5 Wi O BRI HEE | [T —
LY A X MEEMONEERE~OA—T ] THRY 5 SifiotE] Thd, DD
B, DREOEEIFIERREOR S | (IR CEEYELZ 525 5T & L THREAL
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DO BRI L TEYROATICEA LT,

<PEFEME~ORGITHBEL 9 DK 1>

TS 7 T X TR OFT B SRR OIS IR IR A L, ER T, R A
WO FRN TR D LB, TRFEHERE Lz,

AL EOIS BB, SR bR O EFE TR AT, RO F T A
TEMTRRDEEZ, TAT ITHRENEFE L Ph.D.EZRE Lz, FiEER LT
—AHZWNEB X, MEEITRIZ DFET L E L TRALRL,

ASEILFRIBFZERER © [FE L7 100 Blodizid, WU7T BT 2 7S RES L6
bb, TOYE, ZFOT AT I TWHREIIEEROEFICEFIRARR L TNWD Z Ll s,
KBETaT s NEVRNST 7 I T7RE NG LR E LRt ey = 7 b
Buahoo Lz,

CETE T AT ITMRENET 4 VI B — 7 T ADENERE LT,

WA D L~ 7 7 X T OFTREERATm RS LIET A = =7 Th
D56, RO L~ U@ EHIE LT, Bk Lz,

PAEAL TG . AARTIE, RPN OLARIMFIEEBIIE LA BRD—H & L TR SN
TefRAGEN o D72, T AT X T HIEE DOFTBRHERE DN R 70 E LS D AR RS A 28
Bk L=,

<ILRBFIERREICHE L O DT>
HWER - 7T T HITEE OFTRERE S A ARE NG a2 AL LT,
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F—LHP AR AV T NMLOEFEERE T N L, T —LDY A XL LT,

BEOA—T R FE LT 100 FlORICiE, FUCEENEEG LG S5, 0%
G, FORFETELEOASELFEIEEZRER L TN D Z il | 2B iRsss~o 4
— T VEDRENEHWHRD, 22T (R T e Y 27 FNURNCZE DORZENE D - 7o fI3E
LRI e =7 NOkEAT U N LT,

Bt 2 A 7" G L7 A7 I T IREE OB B, A, b EREREOWT
NTHDHIED, TNEEHL L,

EFR DR A LT BB ONFITR 3-2 I~ T A4 XL,

3—5—4—4. ERSH

BRI R AT 4 v 7 BRI CiTo72, 83— 4 TRLIZERY 7 HT 2 7 AIZKIE 2009
FEE G ERIICFE I NARICERMEDOIENT BT I THRENRZEBS AL TE TS
AREMER BV . EEICE L 07 e Y2y NAREEH AR TICHIE - El LTV 0,
FDNA T A%ERATIE 2008 - F TOHEHF) 100 AL > T=mr b EETHDH, £ T, £
T 2D 100 BHZDOUWT, FEFEECILFEMIER I A 52 9 DIRF &2 5 O T E MR
Brasehn U, IR I EE RIT L 5 DT OBKREIT 572,

WIT, YW L7242 135 fIl K TN 2008 4 E TD 100 Bl OO ST DA HWT, £T L
ELCOBEMMEE ED D720, ISHIFFEEZRE OB & L CHWBRRBAF B T
A ICHE B E 529 5 B2 ONDR TR VAT DN bITo 72, [BURHT D2
Bix, £ 3-3ICFE LD, FIRFCEALIZIAZE R E 2 Toay e — VBRI H ERHE
BIEIES | ZELMEORBEITEN B 25 272,

74



#£ 32 AVWE2ZEBoY<) —

B NE
ki Dummy variable, 1 if the drug candidate produced in the project was approved, O otherwise
AL
PEF AL [FIFSE Dummy variable, 1 if the project was a research collaboration, 0 if the project was academic drug

avbe—AEE (RREEFED
R L 5 DK
P B BRI T s AR

frAvy

5

!

P BRI BA FE i B 3
FATIAH
i SCE

WFIERR ¥ # 1AL 10 1T

K5 HE

2000 AN
1990 FARAIH
1980 FARAIH

discovery

Percentage of drug yield of the targeted disease application in the total drug yield of corresponding
year

Dummy variable, 1 if no other company had conducted research targeting the same mechanism of
action before the project, 0 otherwise

Clinical development success rate of the targeted therapeutic area of the project

Dummy variable, 1 if the project was best-in-class, O if first-in-class

Number of publications that the academic key researcher had published from the same academic
affiliation by the year when the project was conducted

Dummy variable, 1 if the company involved in the project belonged to the top 10 companies of R&D
budget ranking, 0 otherwise

Dummy variable, 1 if the drug candidate was small molecule, 0 if the drug candidate was biologics
Dummy variable, 1 if the year that the project was conducted was between 1999-2005, 0 otherwise
Dummy variable, 1 if the year that the project was conducted was between 1989-1998, 0 otherwise

Dummy variable, 1 if the year that the project was conducted was between 1979-1988, 0 otherwise
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Dummy variable, 1 if the year that the project was conducted was between 1969-1978, 0 otherwise

Dummy variable, 1 if the key academic researcher belonged to a medical or dental faculty, O if he/she
belonged to a basic science faculty

Dummy variable, 1 if the key academic researcher was a medical doctor, O if he/she was a Ph.D.
Number of drug projects that the key academic researcher had experienced before the project
Dummy variable, 1 if the key academic researcher was a professor/director, 0 otherwise

Dummy variable, 1 if the key academic researcher belonged to a Japanese former imperial university
or American Ivy League university, O otherwise

Dummy variable, 1 if the key academic researcher belonged to a non-university research institution, 0

otherwise

Dummy variable, 1 if the key researcher’s academic institution was domestic, 0 otherwise

Number of authors of the original paper

Number of academia-engaged drug projects that the company had experienced before the project
Dummy variable, 1 if the technology field that academia contributed to in the project was biology, 0
otherwise

Dummy variable, 1 if the technology field that academia contributed to in the project was organic
chemistry, 0 otherwise

Dummy variable, 1 if the technology field that academia contributed to in the project was drug delivery

system, O otherwise

76



£ 3-3 [EIFESITO2ER

YT RLIRKE R & [EUF AR A LTz 3 > b a— VR 5RE B R
BRIRBIFE DRI | EEFEEE~ OB 52 | LRNFIERG IR B L
LD HEH WL O DMK DRV e
EAWABEN 2 00 8 | K 3-4 O O % 35
FETD100H o) o) #* 3-6
O % 3-8
LEWABEN 2009 | £ 3-7 O £ 3-8

ELE S EHT-1 3 54

77




3—5—5. #8

3—5—5—1. fCabHEr

# 3-4 12, 2008 4= F TOFEH] 100 FlOSFHIC AW EB OB &E R L, #£ 37
(ZIFUUE L7242 135 Bl DT W =B S ot it &2 /8 Lz, oHric vz 135 filod
95 EHICEEh U722 24 6, BERFIEE oo BIN 111 Bl CTH -T2, THT 2 TAIERD
B 69 5, FEFLILFRBFFEIC X DABROFHIN 66 T - 7=,

3—5—5—2. ulRxF 4 v ZEEFE

# 3-5 1T1%. 2008 4EE TD 100 HHNTHOWT, FRRBARE ORAIC B L 5.2 9 DB L
PEFHHE~DE G B L2 52 ) 58K 23y bu— L Lz P AT 4 v 7 [\IGOH Of
REIR LT, WFGEX A FH TREZILFERFZEIC L DA Th D Z Lid, BIRREEN [ ki)
ThHI L HEREOHBELZRLE (p<0.05), /7. Ao =r MG LET
NT ITWHRENEREFRTHDZ & & FUPEFELETH D 2 &2 BHRERNT Eii)
ThoHrZLAEREDHBAZTRLEZ (p<0.05),

# 3-6 1T1%. 2008 4EE TD 100 HHNTHOWT, FRRBRE ORAIC B L 5.2 9 D5 L
HFERFRRS R BE 52 958 eay ha—L LiEa P AT (v 7 [EIG S OFER %
R UTe, RS A 703 THELILFEIFFCIC L HAI3E) ThD Z &%, BRMEEREN [ Eifi) Th
5L ERERIEDHBEZ R L (p<0.05),

F 3-8 1T1%., UNEE L= 135 Bl oW T, BERBAR DREIC R % 5 2 5 5551
WoTaryhu—ALera AT v 7 BEUGOHT ORERZ R UTc, WFEZ A 7703 [REF IR
eI L 215 THDHZ Lid, BIREREN [ Ll ThoHZ & tARREOMBEEZRLE
(p<0.01), F7=, WFERED 1990 %] THDHZ & & 12000 FENLIEE] THDHZ
ClE, BHERERD T B ThH L EABERAOHBAZ R L (p<0.01), 2D &I,
HAIZ 35V T 1990 FARLAREETA 20k oy 52 38 5 O AGRE AN &2 Tl DBIIC 8 2 (B ARBSE T
K 2013) ZE EEAMTH D, 2008 4£E TO 100 FHZ SOV TREKICAT 72w P AT
o4 v 7RG OFERE R 3-8 AR Uiz, 2FFITIT > 1208 & [FRE, AFZEX A 70
MPEFILFIBFIEIC KD AI3E) ThHDH Z Lk, BRHERN ki) ThdZ & EHERIEDH
Bz Rl (p<0.01),

3—5—5—3. [GHAMREBEEOSIT

PEILFATIEIC K D AIHE 66 B0 5 b IS BB OAFIE I LA R E k72 - 7o
51723 36 Bl (95 ki 6 Bl BAFEHIE 30 B1) H V| 7Y D 30 B SV TISHAFTEEPE D

78



i ¥m£{$ﬁ>7ﬁ?‘7®ﬁf_of_b> TATIT EREMETL T2, BEOHRTE ST
TR L, EEBRP I CEDOT ey = NMEE I T F Lz, ERE 306k
W, WIS BRI T A7 I T L TR Y | ISR T T I T O
HNREGLT=OIX 06, 7AT7TIT LAREMENEE LZOR 1961 (55 ki 4 41, BI%
ik 15 1) . EEOHDEE- L0 11 46] (55 ki 941, BHFEFIk26)) Tho7z,
oG, ISHRICT T I T LAR¥ENFE NG LI EFEEIC X SRR T ElicE
ST=Di% 19 Bl 4 B TRIKRD 21% 7 >7, — 5. JeRHFZEL ;m¥®«7%75>555 L 7= 55T
EHICE SO 11 BilH 9 B TRIRD 82% 72 o7z, THT I TRIFE (T W7 I T HRHEMT
S FARGE S FE ) Tl b 5 1, BAFEHIE 64 1T EICE D] iﬁ T%THO, BEEOH
DS EAT S 1256 77 I 7 BRI RICE G LS8 I TRIBIC B R AL

BREVMERIN S ST, FERITR 3-9ITRLT,
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# 3-4 FLBHEE (2. 2008 FF TD 100 #i)

5 Number Mean Min. Max. S.D.
ki 100 24 0 1 4292
PE 3L AR 100 57 0 1 4976
P R T I LA 100 1.6151 0.36 16.79 1.90317
WA 100 .36 0 1 4824
P R BRI B i Eh 3R 100 10.13 7 18 4.3244
SATEA 100 .32 0 1 .4688
i SCEL 100 75.960 1 690 121.8258
WFFERR 2 BAT 10 # 100 22 0 1 4163
By = 5 100 72 0 1 4513
2000 AN 100 11 0 1 3145
1990 FARAIH 100 .37 0 1 4852
1980 FARAIH 100 47 0 1 5016
1970 FARAIH 100 .05 0 1 2190
F 100 47 0 1 5016
FAL 100 .39 0 1 4902
AL [FIAFFERR BR 100 23 0 3 6172
V=T 100 .60 0 1 4924

JERERE D L~ L 100 .30 0 1 .4606
GEZ|N-v 100 16 0 1 .3685
HhE 100 .88 0 1 .3266
F—LP AR 100 7.18 2 21 3.3254
B¥EOA—T 100 .70 0 3 .8933
Hilix A7 _ AW 100 75 0 1 4352
Hifix A 7 vz 100 21 0 1 .4094
Hifi % A 7 _SLyEhhe 100 .04 0 1 .1969
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K 35 vVRT 4 v 7 ERLST (EFEHE~OBLICEEL I 2EHEEZ v br—/L L. 2008 £ TD 100 # 2 %5)

K Model 1 Model 2 Model 3
B S.E. ExpB B S.E. | ExpB B S.E. | Exp.B

AR5
FEF AL RS 1.64* | .672 5.17 1.53* | .661 | 4.62 1.72* | .690 | 5.56
BRIRBAFE DR IZ R L 5 D3 v b — )V
PR SRR T S AR -.072 207 931 -.043 | .192 | .958 -.059 200 | .943
B 180 .690 1.20 369 | .668 | 1.45 .002 717 | 1.00
P SR SE Ik BH 2 il = .048 .068 1.05 027 | .065 | 1.03 047 068 | 1.05
JeAThn 525 705 1.69 489 | 689 | 1.63 .460 713 | 1.59
A S .002 .002 1.00 002 | .002 | 1.00 .003 .003 | 1.00
WFEBRR 2 BT 10 £ .355 716 1.43 267 | .704 | 1.31 .332 730 | 1.39
1By = -.107 677 .899 -171 | .671 | .843 -.64 682 | .938
2000 AN -3.26 1.81 .038 -2.89 | 1.74 | .056 -3.30 1.80 | .037
1990 FUAIH -1.37 1.27 254 -1.21 | 1.25 | .297 -1.33 1.26 | .265
1980 FfUAIH -.528 1.22 .590 -540 | 1.21 | .583 -512 1.21 | .600
PEFHHEE~DBRI BT D b — VK
T 1.64* | .669 5.14 1.65* | .672 | 5.19
= VA 1.24* | 600 | 3.47
RIS I [FIAFFE AR BR -536 | .581 | .585
=T 344 648 1.41 218 | .642 | 1.24 .391 646 | 1.48
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W D L~ .463 .689 1.59 .338 | .662 1.40 .371 .702 1.45
GESIN=K 586 936 1.80 306 | .899 | 1.36 598 910 | 1.81
Intercept -3.33 1.84 .036 -2.68 | 1.73 | .068 -3.34 1.82 | .036
Nagelkerke .296 .268 .307

-2 log likelihood 88.207 90.489 87.248
*p<0.05
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# 36 BRURT 4y ZEBERST GERMAERETICEEL > 2EKZ2a bue—L Ly
#r. 2008 4EE TD 100 % % %t5)

EH B S.E. Exp.B
IS
JEE A [RIAF S 1.685* 667 5.394
BRIRBRFE DRI L D B 2
b e — L
P R BRI T AR -.009 177 991
WA 567 659 1.762
P R BRI BH S i Eh 3R .006 .064 1.006
JEAT i 247 689 1.280
A SR .002 .002 1.002
WFFERR 2 BAT 10 #1 718 662 2.050
By = .013 698 1.013
2000 AN -2.610 1.723 074
1990 FARAIH -1.209 1.276 299
1980 iﬁéu;ﬂ?& -.737 1.176 479
FEPAN L D D b
= »—/1/25%(
HhE -.767 780 464
F— LA X -.005 .093 .995
DA —T -.212 .343 .809
Hilix A7 _ AW -1.755 1.252 173
Hifix A 7 vz -1.939 1.363 144
Intercept .626 2.104 1.870
Nagelkerke .250
-2 log likelihood 91.935
*p<0.05
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® 37 dHEFE (BRRBAREME TORGICE

BEERELEX2 5B EZLNBARTFICaL Fa— A BEEK VAT SHT. INE4S 135 )

B BilEx RoME RKRME TEE RERZE 1 2 3 4 5 6 7 8 9 10 n 12
1.k 135 .0 1.0 178 .3837 1
2. LRI 135 0 1.0 .489 5017 282 1
3R R BEI T A A 135  0.36%  16.79%  1.51% 1.693% 025 -.068 1
BRI B S ) 2 135 7.0 18.0 9.87 4.199 .028 .090 .039 1
5.UATINE 135 0 1.0 319 4676 015  -001  -001  -.040 1
6.7 33 135 1.0 690.0 67.7 113.4 100 -.015  -011  .037 .151 1
FeBHss E BT 10 4 135 .0 1.0 185 .3899 127 .220 -009  -.031 .124 041 1
8RS FEHK A 135 0 1.0 770 4222 -069 076  -.022  -012 .109 147 -.102 1
9.2000 4EAIHY 135 0 1.0 333 4732 -288  -157 -150 -.069 -011  -110  -054  .237 1
10.1990 4E AN 135 0 1.0 237 4268 -077 117 -.047 088  -.082  .000 .048 -151  -.394 1
11.1980 4EARA1Hl 135 0 1.0 378 .4866 237 .063 181 -.013  .090 .081 -017  -119 551 -.434 1
12.1970 4EFCAI L 135 0 1.0 .052 2226 241 -.028  .012 007  -016  .055 061 .048 -.165 -130  -.182 1
F 12 FNTITZEEE D Pearson O AHBAFREL 2 Gk
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£ 3-8 vVRT 4 v IEIRLSHT (BKBREME TORGICEHERESZE5295LExD
NAEERFICTaYy ba—ABEER Y AATESHT)

L I L7z 2 H &5t g 2008 4 F TOHEGE K5
(n=135) (n=100)
B SE. ExpB B S.E.  ExpB
IR
JE S IR 1.94%* 649 699  1.90** 654  6.65

oy hr— VB

P R T I U -.011 171 989  -.005 168 .995
P R BRI B i B 3R 014 .063 1.014  .009 .063 1.009
FEATIAE -.006 596 994  -.031 599 969
Al S .002 .002 1.002  .002 .002 1.002
WFFEBA % E EA7 10 #4 566 629  1.761 510 635  1.666
Aoy - 1= F i -.493 623 611 -.518 628 596
2000 AN -4.47*  1.39 012 -3.51 1.45 .030
1990 FARAIH -2.99**  1.10 .050 -2.97%* 1.09 .052
1980 FARAIH -1.64 977 193 -1.63 970 196

Intercept -.508 125  .602  -.400 1.24  .670

Nagelkerke 375 .280

-2 log likelihood 91.2 89.5

** p<0.01
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& 39 ICHATEEMER L BRFREMER

i FAAIRGE 0D S i 3= 1A kL BRI Ro-  EHFaY=s b
Tavxl MK Tavxl MK B oEE*
PEFALRINFSRIC K DA%
THTIT DI 0 0
THTIT AR 4 15 21%
BEDH 9 2 82%
NIE 6 30
T AT T A
THTIT DI 5 64 7%

SO EREERNT BT I T+, REOHR, THTITOHR (THT I T HIED
BE), TLEHICELZ vy =7 MROFEZHKT 5720, Fi3 17 Y =225 T
W Efm7veye7 MoeE7Ta vl MIICB T AFIG 22N Ehia L,
**REFILFERFIEIC K D AIEE 66 B0 5 6. S FBFSED FE FARMIEE T & 720> T2 5l
366 (956 kifi6fFl, BT IL 30 1) &H-o7z,

3—5—6. HERDELD

3 — 5 Tl FEEFRIFERFFEIC X 2AEBRITT B T I TAISE & T DO o K B B e
DR & IEICHBET 5 2 & 2 TR Lis, BRRBIREM COMRMSICEEREL 5 5
EEBEZXDONDRTFITMZ T, EFEE~OBEICEEL Y 2R TEa ha— L LG E
(% 3-5), HFEFIEREICHEL > 5T ar ba— L LEHREA (£36) WIhiilsn
Th, LA TRT BT ITRIFETIE2 S EFRFEFRIC L D83 TH D Z Lid, 0%
DOBRAREEORERN ETHThH D Z L EABRIEOHBEZ R L T,

AKOHTTH TN LIcglEE7mn Y= 7 ME, EPLEMEICL 283 LT T I7T
ABETH. WIS ERBARB I EENG EZTTCE R LT R =r N THD, LN
ST THATITAETH>TH, BENAB~OEEMBELRD-T =) MY
Yo7 LTI &b, ZHUT L BT, BRBAFERE CORIRITEND R o7
VD T LIE, BFSEB R CRENB G LI E OBV, BRI (LA OWE A B e
WBE LG CWIEAREEZRET LD ThD, THT ITABETIXT BT I TR T —
DS HEHRE & O WA BB A TR T 5 23, EF LRSS K D RIS TIImr T
WHT T IT EREFRT—LOWENEET 5, MEOWMESCHEDRENEEZZDH L
PESFILRMFFEIC K A TIZT BT 2 7 DN EICEBIFRICEIR L, BN F— 208
JEHABFZEIZE R L TV D BHERERE N2 LD, RERIZT BT ITAFKICBWCT T
I TSR DS ARG A T D T & CTRFFEERE A K VK< Ae o T D ATREME & [ HEAY

iy
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(CXFFT 5, Fio, B3R UIERERIT, 77— ZOWA L0 —5EF Loviotrxtg L e b
RN DR R T, < ETTHRFERTIEH 203, THT ITAIEEST 7 3
T DG FARRIEER 1T b B G- U 72 EER AR RIS K D AISRIC RT3 UM Ot A
ZEMEL7=7r Yy N TTIERIBIZBREEPEREDEA N H o7, 2D OFERIE, Al
ISR TR W TR EMIET — 2T AT I THRT — L L O IR E N m N &
ZRRETHHDENZ D,

ay hr—VERO DL, BEIRBFROMEICHEL 5 285 Cid, BALE . BIRRERD L
MThHLHZENABERAOHEZR L, FAZRDEELO KRN FEL2PLLTND Z
EEBAHTH-T-, TN D2 o — VERTRERERE BERMEZR LK
RIS | AL & A TR SR I AR T A Lo CHIB 2 R C A ey, AR MBI A b /e h
STz, PEEFHEEE~OBHICHEL 9 2ay hu— VEK T, ThHT I THFREN RS
TR ERFRTHLZ L. T AT ITHEEDOFALN Ph.D. CHERIEFHELETHLHZ
ElE, BIRRERN EHTHEZ & EAEREOHBEAZRL TV,

3—5—7. E®

3—5—7—1. TAHFITAIEDOHRH

TATITRAEDORIFIZONTIE, TRNETZFAN— T E=F DL~ TEES
DiimidoTo, TP LTI, EBEFESCHEIN IO S, & MEE~D Y Fr—2 ) K¥
NOKAREMEOR Yy NTU—F 7 VAITA 7 D~A v RERFET LN TE
(Wyatt 2009, E# 5 2012, Huryn 2013, Kirkegaard and Valentin 2014), —J%. %<
DIAT RS & U CTHRH L CTE 2003, (LG Wi (b o3 L) - 2k - FERE DO FEAT
R & W olo | BIFES RIS DM L~ L Th o 7o, AIFETF ) OARRITITH Y K L%
AR E N (Kozikowski et al. 2006, Frye et al. 2011, Shamas-Din and Schimmer 2015) |
BB OMEIZH T RN A+ ThH D Z & LIS N T& 72 (Tralau-Stewart et al.
2014, Shamas-Din and Schimmer 2015), L7>L. B3 APFFCERE DML L~ L DR S
D, RICBRNTERE BEY . 77 I TRIBEOEEN AT & T1E ERA 2R O DT,
R D = % 23— M OEIGIZEE SO EMER 2 B 720 T RRfT T bhvirinoTo, £h
WZHP 6T, ZHETT AT I TRIFED IS HNFIEEREE 2 SRR IRRGEE L 7o s 1
WCholz, AL, TATITAFEEZ T Y =27 N LU TREFERNZEFINEE L, EF
HFEFERICL D83 v =7 b &L CTE OIS ANFSEERE 2 E &7 FIETHRET L
THOWETHY, ZTNETEMEOERE LTRETERONTE T AT I T AIFEIK
T OGS E FEIERIR L7 RIS RE RN ER N H D & EX D, 3—5 -4 TiTo7
R BMRAT T, RIS AR BRSO FEEERE & BRIRBAFE DR R TRELL TV D720,
IKABROMGIHET L2 OEEa L br— /L LTEY | A CEFEEICEET S
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BB ARERIRY a2 br— L LTWD, 29 Lickaa s M— A EBROFIET T,
—BLT, XA TR T AT ITRAETHD Z LIFABEERN LT ThLr L AER
ADHEZRLTEY | 7T U7 I 7THBEDEFILEMEIC X DRIFEDD3, BTSSR RITEALIS
WETOIM LI TH D Z L1, Mt b BEICEMIT NI EFT 2 D725,

3—4 TRTEESIT, BUFIZ 2009 FENLERICT 7 I 7AEKEZHEL, 20
WALE 2T T, AMED 13 TRIBESHEERIRES) %2 S8, AIFESEER Yy PU—27 2L
TT BT I T RIBEORR A% SR T DRk % TR 21T > T\ 522, Lo L7eh b, ABFEIE,
T AT T REEOIS R L, PEFIEFEMFZEIC K S AKX D A RIS AEKSH
WHFEERPE & CTT A7 I TR BT 2RI, EifiERL 2 AL ETRL TR
ROBFWHELIZDZ RN L ERBLTWD, ITSURNERT 27 25 2 7THgeE O
BIERIFZE DOREER DAL (Frearson and Wyatt 2010, Everett 2015) <°. #HHMEO H 5 M A
DREFICEFEZ BTSRRI E (Frearson and Wyatt 2010, figtH 2013, /KEF
2016) (X, 7 H 7 I T RIBEDIS I O EREICRA DR ELZ KT L TND B X
HREEAHH, TV, [HHIHE] THY ., (LEWRaE oK - 2 - Ry B ERHh
REANIE, BUBRZE DR LT2RE) ERBRICIKFET DIE O BNEE LW LD, A7,
AMED M HeE$ 27 17 I T RIBEDRF O Wit & FREIZT —Z TRLIEZBDTH D |
BURHIBEN D b EROODL D EB R D,

3—5—7—2. THTITHAIEDBHR IR HmE

TATITAERERILT A0 THIVUE, T AT I TSRS RO RIS AR RS &
PV IAL, BIERISARFZEDRE L 2D Z LN EETH A ), FIFAEIE R Y hU—2
ETTHTIT ORISR A K> TE Y | ZERA IR L2V, RIS AR E ©
BVEO BN LB TH Y . T RS AT TRBLICHETE 5 O TIHRW
(Lombardino and Lowe 2004, Everett 2015), A5G HMIE TR v U 7 28 A 724 2E0F
GEHE BB T 7 I TITH 2 A, LB EGELCFAMRE ) A RO 200 FFR) &
Bbns, EE. 3—5— 1L Ea—L7KE SPARK O Ff] (Kimetal. 2017) Ti.,
BETHERRE AT LTFANR— MNENBEIIT AT ITHE e =27 MZaIy b
LW, THT 7 LSRG ER O N REMENZ L < | KERAIFES T v — L HIE
FAL L2 W HARIZEBWT, EEERDO M Z WIS T 7 X7 AIBKICED iATe >, BkEhD—
DDOX—IZDHEZEZBID,

—J7, AR D SPARK O TH | BEFREEMEICT AU AT Y hahie7 ey M
T4 i 8ETHY, 3—4—2— 2 Tik~7= 2009 FLIED BARDT 17 I 7 AIEDIFE
(B7 7 EAEIEEH KD LB L THE I, 202 Lk, AHFETRIE S

22 https://www.amed.go.jp/program/list/06/03/
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NIZT AT ITREET 7Y =7 FOIGHPE L~ L ORISR S 1L, KEICH Y TEES
HREMEN S D Z BT, LU, HAOEWE, SPARK TIE7 77 I TAIKIZ X
5 EHEHCAEMOZ BAZ — T v 7 EEELHO E L CHRBRBICEA TN -2 LT
HY, NAARCTF =BT ATITHE e =7 FOZITIMIZ/>T0bHEEZLN
Do TAUT, AZ— T TRENEEBEA LG Y O BR R AT L TRl o FEAER H
Bt o0, BBFOBELETIII R IPENE >R ey hTHRAEX— T v
ENLTHED TWDAMREMENE X DL, THT I TABROH A EE49 5 LT —&CET
LEEbns,

3—5—8. AT —I 3 ERHEDER

AR PEVED Y ET L AN AR F v =P BLRVEERENOHES L TS8R
EOT7 AT I TAEKTH B0, SRRy Dr —_e ) T 0 2 E&ET 5 L T LA
GEERNXT AT I TR T — 203 ISR IR T — AT S XA T D
PEFALFBFZEIC K DRI ZHEE L7139 NEF L b b, Jox ARG IFZE I3 B
EENFLATo TELMETH Y . BEFEETIMADERSEDZ RN T — =
VISR EERMAERALTCNWD, THT I TIEZOARS Th D HRAIFKEER OERRCEMR 2
T = A LDFEF L N o T2 FEEF I EL U, SRR D D AEEOMIE T — MBS &E 5y
AR BoOEmWEEREMILEM ORI L BWEETRWL I EEbh b,

FIEORAIHFERIMET U, MFERARE NG 2 %, D BHAIFEIZT THROBH /S
AT TA M) DITHELL . THT IT ORFE~OEBRIIVAD F M TH %, BZEDR
FLIUTET D E O WERBEMI LS 2 DR AS T T2OIIE, TATIT7T L4
EDO/FF AT LSRR O ERMEOENE B EE L 9 2 THAO#EY) 72
HEVHER > TV 22O CTEELEEZ HND,

AT N DD DRFAD D 5, — 2k, KETIET 7 I 7 A & EFILFEFEIC X
D RIBEO BT =R OIENZ IS5 O —SE U 7 ¢ OFEW T AR TN D 23,
AL POBH T EHICEIE LT 5 2T —~ B E b2 b EFILFENE TEIZNS <
o TNDEWVW) HEEENRS DR THD, L LIROEHNDZOAFREMEIFEWEE 2T
WD,

BT, ARRIFEOY T TT 7 I 7RI TH - TH KB Be RS 1358 £ o Ffi T
(2008 A= F TOHEBFITITEHFIT) BENTHTEY ., R ITMFTRERE L %< OEH
DD Z L BB R D LARENREME 2R 72T —~ D PEFLRBIEZ A 7R
S TV D AREMEIZE 21T <V,

B AT, BAFEARIIERIT AT 2 RN B 2 EIK D 5 AR OB g 1T R
THRFE LT, REEEROMBEESE (Hay et al. 2014), it (Stevens et al.
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2011). W#EBFI4E (Mahlich and Roediger-Schluga 2006) . 5c4Tdh D 7EfE (Hara 2003) .
e 0T — L ~DEHE (Hara 2003) , B2l 2 =7 1 £ DV > /r— (Baba and Walsh
2010) AEESNTEY ., Zh O OFER EFFEMRIER, HEZ A FIEOKIREAR Y
Mo TS E FRAREEEZ B ETERS 2D, £2TC, AR TEBAFE T 2w =2 b

5 G50 PR FE AR oD BRFS RN SR | TG /BRI D 3R ) THFZEBARs & ) TFIC My
Dy (BHErgE S ) ) [ (e ~ORMFREBE ORI & LCO) OB Ol = =
Y= ELTERALTWD B aia=T el =37 17 I TR
FIITELEEARE R E LTV LD 2FITHESL MLy ha—1wd), $hb
B EFRRFFH ATV DS TRIRBOIT 217> T\ b, Fio, 5t A 7 & EitnTh
Dy b= VB b A BERMEBIIR NIRRT,

LLEND 50 E T EHICEE LT E 2 IR T —~ 2% b2 b EFIFE
TEIING < Ao TV D AEEHIFERVNEB 2 B b,

P TN DBIRANA T A LTI, AFERHIER Y = — XA ETEETIT Re vy 7T
UhLET RV FEGATOVRVWELHETH D, BREMLEWZRINT 50K
P& CHFED Go/NoGo B EIRENHEUNAT LN L0 E 5 B IFEAENICITRET L 2B %
LD, ZORIIARFERORA L L THET L2LERD S,

FEGRZRRA D=2 ZH o T NVNETH D, THHOHIK] DB OB NLT BT IT
e DOBEESZFELTREY, T XTOFr—ABR I TNDENE I DOMEGEIZEV, New
current 360 [HFFEBRZIE R LV HIH L72FHRE 1 FIAAEE L T2 Z &L, fBWiEi
WOIRNZ LB ZFFT D0, BAROREREFR CT HT I THIEE N & ORLEAIZK~RE - §
WL CX 72RO FIETHRGENLETH A I,

TiEmr7et 5 — O ORFL, BEARBHFEEPE O plts TRIZEIS WHIE O e R & RF Al
LTWAETHD, TOZEEORILULS — 5 — 4 — 1T 7= L B0 7203, FESEOME
NHE N TORNLEEMEEMIEL NV TEZETIHTELZNETe Y27 MZE-ThH
S ENRIR D259 L, BIFE T IEOHEHICIE B3R AR EOB SN E 5540
bHZEHLUREEBTRETHD, 2. 2 b — BT FRICEEERIELY DT
7 7 A — T BRI E L L, AIRERIR Y N T A —Z bR AT, W REEAEE T~ T
A EAL D DNERA DR H Y | F7eT7 —F ORI b H D7D, REMRFERTH L Z L1135
ENUE T D, AW DI L AVIZRE R A MEE L T < 720X, A8 1 & X & FH/lNC
PFE L7 0 Yz bR—=ZAOFEFIRFGEEIT, T H T 2 TGS OAISRIG ARFZER D T
D7 —_XE YT AIZONWTEDESIANTE T ZITH) ZEDRETEA S,

FEamDO—LIZ OV T H, BETREENH D, AR TIX 1970 ERNOSHRLE TOT
T T AR OREFILFBFSEIC K 2 ARG 2 — 12 L CTEIFGIT 21T > TV DA%,
B oMERIC L AR TIEIIE L C0E Z &, £27 05 2 7 AIEKIE 2009 )5 [FH
BICHEEE SN TR Y AKAIEICEIPEDEN S 12T DT I THREEL L BEALTE T
HAREENRSH D2 L, R MR REBET DLERD D, ATE IOV TR &2 2
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FE—=L LTS Z L BEZONTILYT T ZFERED 2008 FFE TO HDIZHK > T
HFEROFERPGEHND Z L TEDMBAHRTND B LD, L LN L THE,
TATITREEOHE NG D 2013) RAIFSHER Y FU =22 X548 - X (T
2013, HJE S 2014) 72 &, ISHFZEE S ORe )b 2 ED 28 E R 5, MEDT T
TRENOHONTMRAEZZOEERIE - 5%OT BT I 7 RHIFEISHEH TE 2003
WA,

3—6. GERICEBHINETHTITREBRLEEMDOIT

3—6—1. FHATIZEIFEIZELETOS Y FrOS A4 TORETREAFMEMEL IZAH

3—4L3—5TRTERLEBY, 7HT7 ITHKIIEOBURFE L PO O —
BRELCEICHERMONTE N, 7HTITAKT v =7 ~ OIS B O
BRI, FEEFEEEIC K DABE R D B RITRLS . T T I TRABEDOF MEIC DV TIEEERMA
EINDHERTHoT, —F T, F2ECTRTELLIC, THT ITABKICE > TERH
ENFEELBIFMEL, 3—4 -3 -2 TRLEERBY, 2009 FELIEICT HT I T7THIEKT
A S TEIRBEMAE SO T TH 44 HF 7T EIZEZEGHICRS L TWie, T7b b,
T AT I TRBERRIEAMOFICE | E¥=— XY v T L CTERIRBIRE IR ICET & O
D&Y ATODLOEINENT T I TRABERICBFET DILT Th D, BEFEH N T rY
=7 NOFHEE L VFEICRT T2 LT, EARZATO a7 NRT IT I T A
I LT\ D0 THT I TRBENS BRI T RELFAEIZEAR S DD, Ziim C&
HEEZEZOLND, £ TARETIL, 3—4—3—2@Aﬁ’$mfﬁ¥§m’W%LTmt
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X HLETREGEPKONLET AT ITARETr Y =7 NORENDS, 747 I TR
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F e B e A

20004 | MLUKFEDZ V—T 3 EHEE 7 & LT REIC/Dkk-3 238 7 D
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20144 | HEEK) REIC Bin O3 2 REIC EH S8 238 SGE (Super Gene Expression) Y AT L& L7=-T7F /
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ANBH AR A (JST) (12310 2 EFFFZ LR FE (NexTEP*) IZHIR S - (CFpk 26 426 A 23 Aft), 4

1) http://www.uro.jp/okayama/torikumi/torikumiO1.html
2) http://www.uro.jp/okayama/torikumi/torikumiO1.html
3) https!//www.okayama-u.ac.jp/tp/release/release id199.html http:/mt-gene.com/news/index.html#2011

4) https://www.okayama-u.ac.jp/tp/release/release id199.html http://www.apcgct.org/gene-therapy/research/kyorin ad sge reic.html

2E B FIRWROREEL »

1990 4F : Y DORUR TR T (A D AXIRIE)

1999-2002 4 : BT 1HR TEHEZRBIERABIZHRK S, FHHICA S,

2008 I~ : R LTI2BIn 7 2 —ORFEPES, FOEIR FIEREDORRIRBHIE N EFA,

2012 -~ : BN THI OB TIEFHREL T 23K, 2017 FEIKECTHIOAR (35 H), AARTIHIARMIMEL,
5) https://www.kantei.go.jp/jp/singi/kenkouiryou/genome/advisory board/dai4/siryou4-1.pdf
www.nihs.go.jp/oshirasejoho/symposium/documents/H27 suraido 3.pdf J Y ZE#H KA
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an immunosuppressant, from Isaria sinclairii and then created FTY-720, an ISP-1
derivative with lower toxicity, through structure modification

Drug name Company Academia | Application Research details from reference Reference Original paper Obtained scientific it Obtained material Obtained technology Year of
creation
argatroban Mitsubishi Kasei |Kobe University |arteriosclerosis |In 1970, Dr. Okamoto started antithrombin research in collaboration with Dr. Ryoji Interview with Dr.Shosuke Okamoto (Okamoto S. et al, Biochem biological activity of target 1981
obliterans Kikumoto at Mitsubishi Kasei. After a process of trial and error, they http://www.hit-center. HP(who's- Biophys Res Commun. 1981 protein/physiological substance
argatroban. They completed the basic structure around 1970 and started clinical frials |who).html 101:440-446.
around 1980. In 1990, argatroban was approved for arteriosclerosis obiiterans in
Japan
BCAA-G Ajinomoto Gifu University | hypoalbuminemi |Based on the finding that the administration of branched amino acids to patients with | 1.Interview Form (LIVACTGranules) Okazaki et al, Kiso to Rinsho New pharmacological activity of 1989
a decompensated cirrhosis corrected plasma amino acid imbalances and improved hitp://www.info.pmda. go.jp/golinterview/2/111890_3253003 |(Clinical Report) 1989 23:1843- |existing substance
hypoalbuminemia, Ajinomoto started clinical development of BCAA-G in 1985. Dr. Muto |D2031_2_1F
(Gifu University) was involved in the research and development of BCAA-G. 2.Ajinomoto Group CSR report 2005
benidipine Kyowa Hakko |Nagoya hypertension, | Benidipine was the calcium channel blocker used in the systematic screening of Interview Form (ConielTablets) Shuto K. etal, 9th International biological assay 1984
hydrochloride University angina pectoris |dihydropyridine derivatives at Kyowa Hakko L The hitp: Kksmile. I_in.pdf Congress of Pharmacology 1984
evaluation of this drug advanced upon collaboration with Nagoya University. This 898P
collaboration revealed that the drug showed sustainable hypotensive activity and anti-
angina effects.
beractant Tokyo Tanabe | Akita University |infant respiratory |Dr. Fujiwara (Akita University) conducted lung surfactant research abroad. After Nikkei Medical Oct.29 2010 Fujiwara T. etal, The LANCET __|biological activity of target 1980
distress returning to Japan, he successfully synthesized artificial surfactant that uniformly 1980 315:55-59 protein/physiological substance
syndrome coated the lungs. Tokyo Tanabe then introduced and developed it.
carperitide Suntory Miyazaki Medical |acute heart Carperitide is a recombinant human atrial natriuretic peptide (ANP) containing 28 1.Interview Form (HANP FOR INJECTION) Kangawa K. et al, Nature. 1984 biological activity of target drug candidate (protein) molecular cloning technology 1984
College failure amino acids that was synthesized by the collaborative research efforts of Suntory and | htip:/www.info.pmda.go.jp/gofinterview/3/430574_2179400 (312:152-155 protein/physiological substance
Miyazaki Medical College in 1984. Dr.Kangawa and Dr.Matsuo at Miyazaki Medical D1022_3_HNP_1F
College discovered human ANP and Suntory took in charge of 2 http:/ jtani.u-
evaluation and peptide production/manufacturing. toyama.ac.j furuya.pdf
celmoleukin(recom | Ajinomoto Cancer Institte |cancer [Ajinomoto found that the increased cytotoxic T-cell (CTL) count was as effective as | 1.Interview with Dr.Hamuro, who was in charge of Taniguchi T. et al., Nature 1983 molecular cloning technology 1983
binant) cancer and a CTL-inducing factor in in-house research.  [celmoleukin discovery in Ajinomoto 302 305-310
Ajinomoto then conducted isolation and molecular cloning of the factor in collaboration |2.Cytokine hunting. Kyoto University Press, Kyoto, pp.74-
with the Cancer Institute, resulting in the identification of IL-2(celmoleukin). Anti-tumor (81
effect of IL-2 in combination with lentinan was evaluated in Ajinomoto.
cevimeline 'Snow Brand Milk |Israel Institute for (xerostomia Snow Brand Milk Products and the Israel Institute for Biological Research Interview Form Mochida S. et al., Brain Res. 1988 biological assay 1988
Products Biological researched a ligand based on receptor-binding activity and guinea pig intestinal | (EVOXACCAPSULES)http://202.248.180.17/golinterview/3/ (455 9-17
Research contraction as biological indices and created cevimeline in collaboration. 430574_2399012M1026_3_E11_1F
elcatonin Fuji Yakuhin St Marianna osteoporosis | Elcatonin is nasal eel carcitonin developed by Fuji Yakuhin and St. Marianna University [New Current Kohno T. etal., J.Clin.Lab.Anal drug delivary technology’ 1989
University etc. in collaboration. The drug delivery system developed by Dr. Yanagawa at St. Marianna |Aug.10 1997 1998 12:356-362
University was used. This technology featured better absorption efficiency than those
of previous nasal drugs.
eribu in |Eisai Harvard cancer Dr.Kishi at Harvard University established total synthesis of halichondrin B, the 1.Eisai Haruo Naito 'Halaven'FDAApproval Press Towle M.J. et al, Cancer Res. knowledge of chemical synthesis 2000
University antitumor polyether macrolide from a marine sponge. For the purpose of creatinga | Conference Statement Nov.16 2010 2001 61:1013-1021
new anticancer agent derived from halichondrin B, Eisai Boston laboratories http://www.eisai.co.jp/pdf/ir/mat/material201011161.pdf
conducted synthetic research in collaboration with Dr. Kishi. Through this 2 hitp://www.ssoc].jp/award/2009/picture/kishi.pdf
collaboration, they created eribulin, the derivative that can be industrially synthesized.
Mota: D ichi at Hanard 1L i alen hald tha nact of lant of Eicai
falecalcitriol Sumitomo, Wisconsin bone disease | Sumitomo and Taisho of the Wisconsin Alumni Research Foundation (WARF) | Asu no Shinyaku (Tomorrow's new drug) database Tanaka Y. etal, Arch Biochem | biological activity of target drug candidate (synthesized small 1984
Taisho Alumni Research introduced falecalcitriol. Biophys. 1984 229:348-354.
Foundation
fingolimod Yoshitomi Kyoto University |Multiple sclerosis |In the late 1980s, Yoshitomi started researching a new immunosuppressant in Journal of Industry-Academia-Government Collaboration, Fujita T. et al., J.Antibiotics 1994 Lead small molecule 1994
hydrochloride collaboration with Dr. Fuiita (Kyoto University) and Taito. In 1994, they isolated ISP-1, |June 47:208-215

127



lenograstim(recom |Chugai Tokyo University [neutropenia Triggered by the discovery of the CSF-producing tumor by Dr. Asano (Tokyo 1.Interview with Dr.Asano and Dr.Nomura, who were in Nagata S. et al, Nature 1986 biological activity of target molecular cloning technology 1986
binant) University), Chugai, the Central institute for Experimental Animals, and Dr. Asano. charge of lenograstim discovery 319:415-418 protein/physiological substance
a live research and isolated G-CSF. C . |2.FARUMASHIA (The Pharmaceutical Society of
Chugai and Dr. Nagata (Tokyo University) successfully cloned G-CSF i collaboration. |Japan) 2001 37:19
i i and inetic evaluation of G-CSF was conducted |3.Seitai No Kagaku 1995 46:717-720
P
maxacalcitol(OCT) |Chugai Showa University |psoriasis Triggered by the Dr.Suda's report that the active form of vitamin D showed Clinical Calcium 2002 12(6):32-38 Abe J. etal., Endocrinology 1989 |biological activity of target 1989
differentiation-inducing activity, Dr. Nishii (Chugai) proposed to Dr. Suda (Showa 124:2645-2647 protein/physiological substance
University) that they seek vitamin D derivatives with fewer adverse effects and that
selectively possessed calcium metabolic activity without inducing differentiation. They
conducted the dervatization in collaboration and discovered OCT.
miriplatin Sumitomo National Cancer |cancer Dr. Maeda (National Cancer Center) discovered miliplatin, a lipophilic platinum  [1.Interview Form (MIRIPLA) Maeda M. et al., Jpn.J.Cancer Lead small molecule 1986
Center antitumor agent. the drug, the https://ds- Res. 1986 77:523
form suitable for local administration, and developed a form for portal pharma.jp/product/miripla/pdf/miripla_injveh_interv.pdf
administration. 2.Sumitomo Chemicals Technology reports 2011-1
(May 312011)
nateglinide Ajinomoto Keio University |diabetes |Ajinomoto and Keio University found that phenylalamine derivatives reduced blood Folia Pharmacol. Jpn. 2000 116:171-180 Shinkai H. et al., J.Med.Chem. Lead natural substrate 1989
glucose through collaborative research. 1989 32:1436-1441
pralmorelin Kaken Tulane Adult Growth In 1990, Kaken started collaborative research with Dr. C.Y. Bowers (Tulane Interview Form (GHRPKaken100Inj.) 1.Shimada O. et al, biological activity of target Lead protein/peptide 1992
hydrochloride University, Kobe [Hormone University), who discovered GHRP. In 1992, they created GHRP-1 iin) with | http://www.kaken.co.j i p_200908if.pdf |Int.Sym.Growth Hormone protein/physiological substance
University Deficiency potent GH-secreting activity. Clinical development started in 1995, and the drug was Secretagogues 1994 45
finally launched. 2.Nakagawa T. et al, Life
Science 1996 59:705-712
romurtide Daiichi Osaka University |leukopenia Dr. Kotani and Dr. Shiba of Osaka University identified MDP as a component of fungus|Igaku No Ayumi (Journal of Clinical and Experimental Matsumoto K. et al, Infect.Immun. Lead small molecule 1981
bodies that shows immunopotentiation. Dr. Yamamura of Osaka University and Daiichi [Medicine) 1993 166(7-8):562 1981 32:748-758
screened synthesized MDP acyl derivatives in a mouse colon bacillus model and
selected romurtide.
tamibarotene Toko Tokyo University (acute Dr. Shudo (Tokyo University) created tamibarotene (Am80) in 1983 and found the new | http:/www.tokyo-cci.or. 05_02.htm! Kagechika H et al, drug candidate (synthesized small 1984
ducing activity that reversed cancer cells to normal ones. In 1998, Chem.Pharm.Bull 1984 32:4209 molecule)
leukemia Toko Yakuhin introduced this agent and succeeded in its clinical development.
hugai Osaka University |Autoimmune Chugai found that the inhibition of B-cell activation could be a new therapeutic Interview with Dr. Ohsugi, who was in charge of tocilizumab |Suzuki H et al, Immunol.letter 1991 |biological activity of target Lead antibody 1991
a) disease approach for autoimmune disease and started collaboratiove research with Osaka discovery 0:17-22 protein/physiological substance
University into an IL-6 inhibitor. Chugai optimized an IL-6 inhibitor with absorping new
findings of IL-6 signal transduction obtained at Osaka University and successfully
discovered and developed tocilizumab.
Z-100 Zeria Nippon Medical |radiation Zeria applied for approval of the extract of tubercle bacillus, which was produced by | 1.Interview Form (Ancer S.C.Injection 20ug) Hayashi Y etal, J.Radiat Res. New pharmacological activity of 1990
School, leukopenia Dr. Maruyama at Nippon Medical School in 1956, as an antitumor drug in 1976, but the | http:/www.zeria.co. 1/pe 1990 31:375-388 existing substance
Japan Atomic application was not approved. Zeria then discovered the hematopoietic effect of the  |_200806.pdf
Energy Agency extract and restarted clinical toward an for 2.Chisato - Sorekara No
induced by radiation therapy and obtained approval. Waccine 1986 Bestsellers Publishing
Zzinostatin Kuraray, Kumamoto cancer SMANCS ) is a high-molecul; ight antitumor agent in  |Japanese Journal of Cancer and Chemotherapy 1998 Maeda H. et al., Int.J.Peptide drug candidate (synthesized small 1979
stimalamer Yamanouchi University which a copolymer of styrene maleic acid is bound to neocarzinostatin, a 25:64-69 Protein Res. 1979 14:81-87. molecule)
protein antitumor drug. SMANCS was developed by Dr. Maeda and colleagues
of Kumamoto University.
5-deazafiabine | Snow Brand Mik |Kyoto University |cancer For the purpose of obtaining novel bioreactive compounds showing selective toxicity _|Kyoto University Ph.D. thesis #704 Ikeuchi etal, The knowledge of chemical synthesis 1902
derivative Products against drug-resistant hypoxic tumor cells, Dr. Ikeuchi of Snow Brand Milk Products | http://repository.kulib.kyoto- Pharmaceutical Society of
explored the derivatives of 5-deazaflavin, a redox coenzyme, in tion with Kyoto [u.ac.j it 2433/147940/1/yyakr00704.p |Japan Annual Meeting
University. df Abstracts 1992 112:235
7-thiaprostaglandin | Teijin Nagoya thrombosis Teijin and Nagoya University collaboratively established a synthetic method for Asu no Shinyaku (Tomorrow's new drug) database Tanaka T. etal, knowledge of chemical synthesis 1985
E1 University 7-thi in E1 and basic research. Teijin and Chem.Pharm.Bull.1985 33:2359-
Fujisawa advanced the agent to clinical development, but it was suspended. 2385
(ABT-325 Hayashibara | Hyogo College of |Rheumatoid Dr. Okamura of Hyogo College of Medicine and Dr. Kuribayashi of Hayashibara 1.Asu no Shinyaku (Tomorrow's new drug) database Okamura H. et al, Nature 1995 378 |biological activity of target Lead protein/peptide 1995
Medicine Arthritis discovered IL-18 in collaboration and found various biological characteristics, such as |2.Hayashibara Press Release Nov.16 1998 88-91 protein/physiological substance
interferon-gamma production and antitumor activity. Hayashibara advanced the clinical
development of monoclonal antibody against IL-18 for immune disease.
adenomycin Kaken Tokyo University (infectious Adenomycin is a nucleotide antibiotic that was discovered at Tokyo University. |Asu no Shinyaku (Tomorrow's new drug) database Otake N. et al, J Antibiot 1981 drug candidate (natural substrate) 1981
disease The agent showed antibiotic activity against gram-positive and gram-negative 34:130~131

bacteria. Kaken advanced the drug to clinical development, but the
development was suspended.
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ankinomycin Meiji Seika Institute of cancer | Ankinomycin showed broad antitumor activity but was toxic. Meiji Seika and the Asu no Shinyaku (Tomorrow's new drug) database Ishii H. et al, J Antibiot 1989 42 Lead natural substrate 1989
derivative Microbial Institute of Microbial Chemistry collaboratively created an acyl derivative of 1518-1519
Chemistry ankinomycin
aragusterol A Taisho Tokyo University |cancer Aragusterol A was discovered by Dr. Yamada (Tokyo University of Pharmacy) as_|1.Asu no Shinyaku (Tomorrow’s new drug) database Iguchi K. etal, Tetrahedron Lett drug candidate (natural substrate) 1993
of Pharmacy an antitumor marine steroid from a sponge. 2.Yakugaku Zasshi 2002 122:727-743 1993 34:6277-6280
arugomycin Kirin Tokyo University |cancer rugomycin, an lin antibiotic, was by Kirinand | Asu no Shinyaku (Tomorrow's new drug) database Kawai H. et al, J Antibiot 1983 36 biological assay 1983
Tokyo University. The agent was confirmed to show potent survival effect against 1569-1571
leukemia and solid cancer in animal studies and was reported to inhibit cancer
proliferation. (These biological evaluation was continuously reported by both parties
jointly.
|ASK-8007 Immuno- Hokkaido Rheumatoid Osteopontin is a protein that is involved in autoimmune disease, bone disease, and Astellas Press Release Mar.23 2006 Kon S. et al, 2002 J. Cell. Lead antibody 2002
biological University Arthritis cancer metastasis. Uede (Hokkaido University) and Immuno-Biological Laboratories Biochem, 84:420-432
Laboratories, i made a i antibody in
Astellas (former
Fujisawa)
ATX-S10 Hikari Chemical |Obihiro Age-related Hikari Chemical was a company founded by a joint investment of Hamamatsu New Current Sakata et al, The Journal of biological assay 1993
University of Macular Photonics and Oriental Menthol Industry. ATX-S10 was developed by Dr. June 12004 Japan Society for Laser
Agriculture & Degeneration Sakata at Hikari Chemical and Dr. Nakajima at Obihiro University of Agriculture Surgery and Medicine 1993 31
Veteriny and Veterinary Medicine.
Medicine
Y Kyoto Cerebral Azetirelin (YM-14673) is a derivative from a thyrotropin-releasing hormone (TRH) Asu no Shinyaku (Tomorrow's new drug) database 1.Yamamoto M. et al, Naunyn drug delivary technology 1987
oside Pharmaceutical |Vascular whose central action was selectively potentiated. Yamanouchi and Kyoto 'Schmiedebergs Arch
University Disorder Pharmaceutical University advanced the development of laurylmaltoside (LM)- Pharmacol. 1987 336:561-5.
containing enteric capsule to improve the colon absorption of azefirelin. 2.Takeuchi K. et al,
Jpn.J.Pharmacol.1990 52:225-
clinprost Teijin Teikyo University [arteriosclerosis | Clinprost is a pletelet aggregation inhibitor that possesses vasodilating and [Asu no Shinyaku (Tomorrow's new drug) database Mizuno-Yagyu Y. et al, knowledge of chemical synthesis 1987
obliterans cytoprotective effects and is effective for the treatment of arteriosclerosis obliterans. Biochm.Pharmacol. 1987 36:3809-
TTC-909 is a stabilized clinprost, a PGI2 derivative, that was developed by Teijin in 13
collaboration with Teikyo University.
CNP Suntory Miyazaki Medical |hypertension  |CNP is a substrate that Miyazaki Medical College cloned. CNP increases cGMP, | Asu no Shinyaku (Tomorrow's new drug) database Sudoh t. et al, 1990 biological activity of target drug candidate (protein) 1990
College, suppresses DNA synthesis in the smooth muscle, and inhibits cellular Biochem.Biophys.Res.Commun. | protein/physiological substance
National Cerebral proliferation. 168:863-870
and
Cardiovascular
Institute of cancer Conagenin was discovered by the Institute at Microbial Chemistry. New Current 'Yamashita T. et al, J Antibiot. 1991 drug candidate (natural substrate) 1991
Chemical Microbial Feb. 11995 44:557-559.
Chemistry
curdlan sulfate Ajinomoto Tokyo University [HIV/ Curdlan sulfate was an anti-HIV agent created by Ajinomoto, Tokyo University, 1.Asu no Shinyaku (Tomorrow's new drug) database Nakashima H. et al, Lead small molecule 1987
and Yamaguchi University. Dr. Yoshida and Dr. Uryu at Tokyo University found |2.Seisan Kenkyu 1991 43:335-340 Jpn.J.Can.Res. 1987 78:1164-68
that synthetic sulfated glycan showed potent anti-HIV activity.
CX-108 Nippon Mining | Yokohama City |cancer Prof. Miyazaki at Yokohama City University found CX-108. New Current Miyazaki K. et al, Cancer Res. drug candidate (protein) 1990
University Oct. 10 1991 1990 50:4522-4527
DL-110 Dainippon Ink | Tokyo University, |HIV DL-110, developed by Prof. Uryu at Tokyo University and Prof. Yamamoto at _|New Current Uryu T. et al, Biochem Pharmacol. Lead small molecule biological assay 1992
And Chenicals | Tokyo Medical Tokyo Medical and Dental University, was synthesized as a compound that Oct.1 1994 1992 43:2385-2392
and Dental could interact with the lipid bilayer.
University
DMDC Yoshitomi, Hokkaido cancer Takenuki and colleagues of Hokkaido University reported the synthesis and Japanese Journal of Cancer and Chemotherapy 1993 Takenuki K. etal, J Med Chem. knowledge of chemical synthesis 1988
Yamasa University antitumor activity of DMDC in 1988. 20:19-26 1988 31:1063-1064
E-913 Ono Kumamoto HIV Using a genomics method, Ono discovered the gene of CXCR4 binding protein in Ono Press Release Sep. 12 2000 Maeda K. et al, J.Biol.Chem. 2001 |biological activity of target 2001
University connection with CXCR4 and CCR5 bound by HIV. To extend this research outcome, 276:35194-200 protein/physiological substance

Ono conducted a collaborative research with Dr. Mitsuya of Kumamoto University for
the purpose of seeking a CCR receptor antagonist, which led to the discovery of E-
913.
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EM574 Takeda Kitasato Institute |chronic gastritis | This agent was developed by Takeda and Kitasato Institute for use in chronic Asu no Shinyaku (Tomorrow's new drug) database (Omura S. et al, J Med. Chem. Lead natural substrate 1987
gastritis, but its development was suspended. 1987 30:1941-1943
emivirine Mitsubishi Kasei |Showa University [HIV Tn the early 1990s, Mitsubishi Kasei started exploring anfivirus agents targefing HIV and| 1. MitsubishiKasei R&D Review 1994 8:20-28 Baba M. et al, Animicrovial Agents Lead small molecule biological assay 1994
etc HBV. Among the samples collected from outside, they discovered that HEPT showed  [2.Protein NucleicAcid and Enzyme1995 40:1250-1260 & Chemotherapy 1994 38:688-692
antiretroviral activity. HEPT was an initial anti-HIV compound that Dr . Tanaka and Dr.
Miyasaka at Showa University theoretically synthesized. Then, Mitsubishi Kasei, Dr.
Tanaka, and Dr. Miyasaka collaboratively synthesized the derivatives and obtained
e 4
endothelin-1 Takeda Tsukuba hypertension Takeda and Tsukuba University collaboratively studied 3 ET-1 derivatives. Each of |Asu no Shinyaku (Tomorrow's new drug) database Itoh Y. et al, FEBS lett. 1988 Lead protein/peptide 1988
derivative University the derivatives showed inhibitory activities against the ETA and ETB receptors, 231:440-444
but their development was suspended.
FKK-138 Fujisawa Ch acute KK-138 was developed by Fujisawa and the Chemo-Sero- [Asu no Shinyaku (Tomorrow's new drug) database Saito Y. etal, 1994 Biotechnol. | biological activity of target biological assay 1994
Therapeutic infarction Therapeutic Research Institute. Prog. 10:472-479 protein/physiological substance
Research
Institute
gp91 gene therapy |Takara Indiana chronic gp91 is a gene therapy that reverses by returning Asu no Shinyaku (Tomorrow's new drug) database Dinauer M.C. etal, Lead gene 1991
University granulomatous | stem cells inserted with gp91 using Takara's gene transfer agent (CH-296 : Pro.Nat Aca.Sci. 1991 88:11231-
disease RetroNectin). Takara obtained worldwide rights for developing, manufacturing, and 11235
selling RetroNectin and related technologies from Indiana University.
growth hormone _|Japan Chemical |Kobe University |hypophyseal | This agentis a protein genetically expressed from a mutant growth hormone gene |Asu no Shinyaku (Tomorrow's new drug) database Takahashi Y. et al, New drug candidate (protein) 1996
mutant Research gigantism isolated from a patient. Japan Chemical Research collaborated with Kobe Eng.J.Med. 1996 334:432-436
University.
GW873140 Ono Kumamoto HIV This agent was created by Ono in collaboration with Prof. Mitsuya of Kumamoto New Current Maeda K. et al, J Virol. 2004 biological activity of target biological assay 2004
University efc University. Jan 12005 78:8654-8662 protein/physiological substance
http:/www.caids. kumamoto-
u.ac.jp/kyoten/mitsuya/Mitsuya.htm
human interleukin- [Ajinomoto peni |In 1989, Dr. Ishibashi of Fukushima Medical University found that IL-6 induced | 1.Interview with Dr. Hamuro & Dr.Okano, who were in Ishibashi T. et al, New pharmacological activity of 1989
6(recombinant) Medical a megakaryocytopoiesis in mice in vitro. Ajinomoto introduced this discovery and  [charge of IL-6 discovery Proc.Natl. Acad. Sci. 1989 86:5953- |existing substance
University clinical for th ia but withdrew the drug at  |2.Igaku No Ayumi (Journal of Clinical and Experimental (5957
Ph2. Medicine) 1995 174:703-706
human tissue 'Snow Brand Milk | Weizmann stroke Snow Brand Milk Products established a mass production method for human tissue |Asu no Shinyaku (Tomorrow's new drug) database Tsafriri A 1987 J Steroid Biochem. drug candidate (protein) 1987
plasminogen Products Insitute of plasminogen activator developed by the Weizmann Institute of Science. 27:359-363.
activator(Megmilk Science
Snow Brand)
interferon Kyowa Hakko | Osaka University |cancer Kyowa Hakko established a mass production and purofication method for recombinant | 1.Asu no Shinyaku (Tomorrow's new drug) database 1.Gray P.W. et al, Nature 1982 protein manufacturing technology |1981
gamma(recombina human IFN-y in collaboration with Osaka University. 2.40th Annual Meeting of the Japanese Cancer 295:503-508
nt)(Kyowa Hakko Note: As described in the original paper, identification of IFN-y and the discovery of ~|Association 1982 9:257-263 2.Catalona W.J. et al, Nature
Kirin) antitumor activity of the molecule was already reported by American groups. 1981 291:77-79
interleukin-16 Otsuka University of _|cancer, Otsuka established mass production of a mutant interleukin-1B in which cysteine 71]Asu no Shinyaku (Tomorrow's new drug) database Sheridan J.F. etal, Annal.New protein manufacturing technology |1984
(recombinant) Maryland fungoid mycosis |was substituted into serine. York Aca.Sci. 1984 437:530-534
interleukin- Ono Kyoto University |infectious Interluekin-4 is a glycoprotein containing 116 amino acids that differentiates and | Asu no Shinyaku (Tomorrow's new drug) database Hamaguchi Y. et al, J.Exp.Med. drug candidate (protein) 1987
| 4(recombinant)(On disease, proli ti i B cells. Ono with Kyoto University 1987 165:268-273
o) cancer in this effort.
immunotherapy
K-201 Japan Tobacco |Dokkyo medical |atrial fibrillation |Japan tabacco acquired licence of this agent from Dokkyo Univ. in 1995. This agent [Biochim Biophys Acta. 1997 drug candidate (synthesized small 1995
University activates PKC. Nov 13;1330(1):1-7. molecule)
K-858 Kyowa Hakko  |Kumamoto cancer K-858 is an antitumor compound with mitosis inhibitory activity that was New Current 1.Nakai R. 96thAACR 2005 biological activity of target 2005
University discovered by Kyowa Hakko and Kumamoto University. Jul 10 2009 Abst5910 protein/physiological substance
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kazusamycin A Banyu Kitasato Institute [cancer Kitasato Institute explored bacteria-producing antitumor products. They discovered |Japanese Journal of Cancer and Chemotherapy 1987 Umezawa |. 1984 J Antibiot. drug candidate (natural substrate) 1984
Kazusamycin, a potent antitumor agent whose unsaturated fatty acid was 14:858-864 37:706-711
bound to the 5-lactone ring
KNI-272 Nippon Mining ~ [Kyoto HIV KNI-272 iis a protease necessary for HIV proliferation that was proven to be an aspartic|[FARUMASHIA (The Pharmaceutical Society of Japan) Mimoto T. et al, biological activity of target 1992
Pharmaceutical protease similar to renin. Based on this finding, many researchers in the renin field 1994 30:246-248 Chem.Pharm.Bull. 1992 40:2251- | protein/physiological substance
University started researching on HIV protease inhibitors. Dr. Kiso and colleagues of the Kyoto 2253
Pharmaceutical University also started researching on HIV. Dr. Mimoto of Nippon Knowledge of chemical synthesis
Mining conducted synthetic research at Dr. Kiso's laboratory in collaboration and
KRN8602 Kirin Institute of cancer K'FE’V‘\IEGOZ is a semisynthetic anthracycline antitumor drug that was New Current Umezawa H. et al, J Antibiot 1987 Lead natural substrate 1987
Microbial collaboratively discovered by Kirin and the Institute of Microbial Chemistry. Feb 10 2000 40:1058-1061
Chemistry
lactacystin 'Yamanouchi Kitasato Institute |Alzheimer Lactacystin is a microbial metabolite that was isolated from soil in the Inba District [Asu no Shinyaku (Tomorrow's new drug) database (Omura S. et al, 1991 J Antibiot. drug candidate (natural substrate) 1991
disease of Chiba Prefecture. 44:113-116
lactoquinomycin  |Banyu Tokyo University (cancer A group from Tokyo University discovered lactoquinomycin by screening for J.Antibiot. 1985 38:1327-1332 Tanaka N. et al, J.Antibiot. 1985 drug candidate (natural substrate) 1985
novel antitumor compounds using drug-resistant tumor cells. 38:1327-1332
martefragin A Lead Chemical |Toyama hepatic Lead Chemical collaborated with the Toyama Prefectural Institute to research on _|Asu no Shinyaku (Tomorrows new drug) database Takahashi S. et al, 1998 Chem drug candidate (natural substrate) 1998
martefragin A. Pharm Bull 46: 1527-1529
Institute for
Pharmaceutical
Research
ME2303 Meiji Seika Institute of cancer ME2303 was discovered by Dr. Umezawa of the Institute of Microbial Chemistry [New Current Tsuchida T. et al, 1986 J.Antibiot. drug candidate (natural substrate) 1986
Microbial in 1986. Nov 1 1991 39:731-733
Chemistry
MKT-077 Fuji Film Harvard cancer MKT-077 is a light-sensitive pigment that Fuji Film and Dr. Chen of Harvard |New Current Jul 10 1998 Koya K. etal, Cancer Res.1996 | biological activity of target biological assay 1996
University University from hundreds of of organic that 56:538-543 protein/physiological substance
is selectively incorporated into cancer cells and kills cells.
monoclonal Japan Chemical |University of herpes Japan Chemical Research made several monoclonal antibodies against various Asu no Shinyaku (Tomorrow's new drug) database Koga J. et al, Virology 1986 biological activity of target antibody technology 1986
antibody against |Research Alabama antigens of type | herpes simplex virus in collaboration with the University of 151:385-389 protein/physiological substance
herpes simplex Alabama.
virus |
N-6532 NissinKyorin | Tokyo University |cancer N-6532 is a glucose derivative with long fatty acid chains that induces apoptosis via | Asu no Shinyaku (Tomorrow's new drug) database Shiokawa et al, 61st Annual biological activity of target 2002
of Science caspase 8 activation. Nissin Kyorin and Tokyo University of Science Meeting of the Japanese Cancer |protein/physiological substance
collaboratively discovered this agent. Association 2002 No.3396
NK-3201 Nippon Kayaku |Osaka Medical |cancer NK-3201 is a nonpeptide chimase inhibitor. Nippon Kayaku researched this Asu no Shinyaku (Tomorrow's new drug) database Takai S.et al, Life Sci. 2001 biological assay 2001
College agent in collaboration with Osaka Medical College. http://www.jc-angiology .org/journal/pdf/20034312/749.pdf ~ |69:1725-1732
NK-911 Nippon Kayaku | Tokyo Women's |cancer NK-911 is a micelle body enclosing only the monomer of adriamycin. This agent | 1.Asu no Shinyaku (Tomorrow's new drug) database Yokoyama M. et al, Cancer Res. drug candidate (synthesized small 1990
Medical was created at Tokyo Women's Medical University. Nippon Kayaku obtained a |2.Nippon Kayaku Annual report 2002 1990 50:1693-1700 molecule)
University license for the dominant patent of the agent through the Japan Science and
Technology Agency.
NMSO-3 Nissin Foods Fukushima infectious NMSO-3 was created at Fukushima Medical University. 1.Asu no Shinyaku (Tomorrow's new drug) database Kimura K. et al, Antiviral Res. 2000 drug candidate (synthesized small 2000
Medical disease Note: The original paper describes that the toxicity of MNSO-3 in mice was confirmed ~ 2.Antiviral Res. 2000 47:41-51 47:41-51 molecule)
University by Dr. Terada at Nissin Foods as a personal communication, showing that biological
evaluation of the agent was conducted at Nissin Foods before the original paper was
published
OPC-15161 Otsuka Osaka University |chronic 1.Asu no Shinyaku (Tomorrow's new drug) database advanceings of the Annual knowledge of chemical synthesis 1992

OPC-15161 is a pyranodine derivative that inhibits superoxide production. Otsuka

superoxide inhibitors and isolated this agent from soil-
derived bacteria. Otsuka and Osaka University then collaboratively synthesized
this agent.

2.J.Antibiotic. 1991 44:52-58
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phthalazinol Banyu, Tokyo Medical |atheroscrelosis  |Phthalazinol (EG626) is a compound that a group at Tokyo Medical and Dental [1.Asu no Shinyaku (Tomorrow's new drug) database Ishikawa M.et al, drug candidate (synthesized small 1980
Showa Denko, |and Dental University initially synthesized as a potential anti-atheroscrelotic agent. Banyu [2.Jpn.J.Pharmacol. 1984 34:159-170 Chem.Pharm.Bull. 1980 28:2770- molecule)
Nippon Kayaku | University advanced the agent to clinical development, but the process was suspended in 2778
1984.
RA-700 Tobishi Tokyo University |cancer RA-700 was obtained by Dr. Itokawa of Tokyo University of Pharmacy by New Current Jun 1 1993 Itokawa H. et al Planta Medica drug candidate (synthesized small 1984
of Pharmacy chemical modification. 1984 50:313-316 molecule)
renal growth factor |Calpis Tokyo Women's |Kidney disease | Calpis and Tokyo Women's Medical University collaboratively isolated and purified |Asu no Shinyaku (Tomorrow's new drug) database Nomura K. et al, Endocrinology | biological activity of target biological assay 1988
Medical renal growth factor from sheep and porcine pituitary gland. 1988 123:700-712 protein/physiological substance
University
reveromycin A 'Snow Brand Milk |RIKEN cancer Reveromycin A was collaboratively discovered by Snow Brand Milk Products  {Asu no Shinyaku (Tomorrow's new drug) database (Osada H. et al, 1991 J Antibiot 44: drug candidate (natural substrate) 1991
Products and RIKEN. http://www.chem-station.conVmolecule/archives/2007/11/- (259
reveromycin-1/
rice bran Sapporo Ryukyu cancer Sapporo, Dicel, and Ryukyu University conducted screening using mouse tumor |Yakugaku Zasshi 1985 105:188-193 Ito et al, Yakugaku Zasshi 1985 drug candidate (protein) 1985
saccharide University 180 and found that a hot water extract of rice bran showed potent 105:188-193
activity and named it rice bran saccharide.
sarcosinamide- Meiji Seika Keio University ~|cancer Dr. Suami and colleagues of Keio University conducted exploratory synthetic research |J.Med.Chem.1982 25-829-832 Suami T. et al, J.Med.Chem. 1982 drug candidate (synthesized small 1982
of L-amino acid chloroethylnitrosourea derivatives as an index of antitumor activity in 25-829-832 molecule)
L1210 leukemia mice to obtain a clinically useful antitumor agent. Through this
research, sarcosiamide derivatives were obtained.
sarcotoxin(recombi | Teijin, Tokyo University cancer Sarcotoxin | is a protein that was isolated by Dr. Okada and Dr. Natori at Tokyo [Biochem.J. 1984 222:119-124 (Okada M. & Natori S. Biochem.J. drug candidate (natural substrate) 1983
nant) Wakunaga, University. They found that it showed antibacterial activity by reducing 1983 211:727-734
Yoshitomi membrane potential.
SDK-12B Sanwa Kagaku |Keio University ~|cancer Keio University and Shin-Etsu Chemical found unique antitumor silicon-containing  [Japanese Journal of Cancer and Chemotherapy 1989 Toyoshima et al, Japanese Journal | biological activity of target 1980
organic compounds with low toxicity. SKD-12B is a chemical combination of 16:3243-3250 of Cancer and Cl
such compounds and 5-FU. 1980 7:1942-1951
SDK-47 Shin-Etsu Keio University  cancer Keio University and Sasaki Foundation screened sili taining Japanese Journal of Cancer and Chemotherapy 1982 Toyoshima et al, Japanese Journal |biological activity of target 1982
Chemical for the purpose of seeking novel antitumor chemical structure and discovered ~ |9:225-229 of Cancer and C pi
SKD-47. 1982 9:225-229
SS-554 SSP Tohoku cancer SS-554 is a derivative of code factor (a type of bacterial glycolipid) that was [Asu no Shinyaku (Tomorrow's new drug) database Nishikawa et al, NIPPON KAGAKU drug candidate (synthesized small 1982
Univerisity, synthesized in collaboration with Tohoku Univerisity and Kanazawa University. This KAISHI (The Chemical Society of molecule)
Kanazawa agent is a unique antitumor compound that has direct cytotoxicity and host-mediated Japan) 1982 10:1661-1666
University antitumor activity.
SUN-4757 Suntory Fukuoka vascular For the purpose of seeking a novel cerebral circulation activator, Suntory and Chem.Pharm.Bull. 1990 38:1570-1574 Miyano S. et al, Chem.Pharm.Bull. drug candidate (synthesized small 1990
University dementia Fukuoka University synthesized and evaluated diarylbutylamine/amide based ~ [Asu no Shinyaku (Tomorrow's new drug) database 1990 38:1570-1574 molecule)
on the chemical of antij otic drugs and anti
superoxide Kararay Kumamoto unknown Superoxide dismutase (SOD) is a clinically available enzyme erasing superoxide, but |Free Radical No Rinsho 1987 2:83-91 Ogino T. et al, Int.J. Peptide drug delivary technology 1988
dismutase(recombi University its short half-life limits its efficacy. Kumamoto University investigated the molecular Protein Res. 1988 32:153-159
nant)(Kuraray) design of SOD, which enabled stabilization in the blood and sufficient penetration into
the target organs, and created SMA-SOD, SOD that covalently binds to SMA.
superoxide Toso Institut de Behcets disease |Toso introduced liposomal SOD from the Institut de Biologie Physico-Chimique i |Asu no Shinyaku (Tomorrow's new drug) database Spasic M. etal, 1986 Free Radic drug delivary technology’ 1988
dismutase(Tosoh) Biologie 1985 and conducted its clinical development. Res Commun.1:189-199
Physico-
Chimique
syndyphalin 25 |Dainippon Kyoto Pain Dainippon and Kyoto Pharmaceutical University designed the minimum segment of | Febs Lett. 1981 136:101-104 Kiso Y. etal, Euro.J Pharmacol. _|knowledge of chemical synthesis 1981
Pharmaceutical enkephalin, an opioid antagonist, and synthesized syndyphalin. FEBS Lett. 1982 May 17;141(2):203-6. 1981 71:347-348
University
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TAC-101 Taiho Tokyo University |cancer This agent is a retinoic acid derivative that was synthesized by Dr. Shudo at Tokyo [New Current Dec 10 2001 Shudo et al, Medicinal Chemistry drug candidate (synthesized small 1995
University and shows a differentiation-inducing effect. Taiho developed the Symposium 96-100 molecule)
agent as an orally active angiogenic inhibitor.
TAK-779 Takeda Kagoshima HIV TAK-779is a agent that was created by Takeda and Asu no Shinyaku (Tomorrow's new drug) database Baba M. et al, Proc.Natl. Acad.Sci. [biological activity of target 1999
University Kagoshima University and inhibits the binding of HIV to CCRS5 and its invasion 1999 96:5698-5703 protein/physiological substance
into target cells.
takaokamycin Asahi Kasei Kitasato Institute |infectious Kitasato Institure discovered that takaokamycin was effective against gram- J.Antibiot. 1984 37:700-705 Omura S. et al, J.Antibiot. 1984 drug candidate (natural substrate) 1984
disease positive bacteria by screening for novel antibiotics. 37:700-705
telomestatin Sosei, Tokyo University |cancer a cyclic le-thiazoli and inhibitor, | Asu no Shinyaku (Tomorrow's new drug) database Shin-ya K. etal, J.Am.Chem.Soc. drug candidate (natural substrate) 2001
Taiho was isolated from Streptomyces anulatus . This agent was discovered by Tokyo 2001 123:1262-1263
University.
TNP-470 Takeda Harvard cancer ' TNP-470 is a fumagilin derivative that is secreted by Asperigillus fumigatus . Asu no Shinyaku (Tomorrow's new drug) database Ingber D. et al, Nature 1990 biological activity of target Lead natural substrate 1990
University Takeda and Harvard University applied a microsphere form and created an 348:555-557 protein/physiological substance
anti-tumor agent with fewer side effects.
TOK-8801 Asahi Kasei Okayama Rheumatoid 'TOK-8801 was discovered by Toyo Jyozo, Kumiai Chemical Industry, and New Current Aug 10 1994 Fujiwara M. et al, biological assay 1989
Kumiai Chemical | University Arthritis Okayama University. Jpn.J.Pharmacol. 1989 51:549-
554
rimethylsilylethylthi [Sanwa Kagaku |Keio University |cancer Keio University and Shin-Etsu Chemical conducted screened silicon-containing Japanese Journal of Cancer and Chemotherapy 1981 Toyoshima et al, Japanese Journal | biological activity of target biological assay 1981
oethylamine organic compounds as an index of antitumor activity and discovered unique 8:1130-1136 of Cancer and Cl i i
antitumor one being i i i 1981 8:1130-1136
TRK-851 Toray Hoshi University |coughing TRK-851 is an oral active opioid d receptor antagonist that was designed from [Asu no Shinyaku (Tomorrow's new drug) database Kamei J. et al, Euro.J Pharmacol. biological assay 1993
naltrindole as a lead. Toray and Hoshi University collaboratively discovered its 1993 249:161
antitussive effect that involves the opioid & receptor in collaboration, and Toray then
synthesized it
TT-235 Tokyo Tanabe  |Northwestern |imminent ANTAGIII (TT-235), an oxytocin receptor antagonist, was discovered by Prof. G. lyaku (Medicine and Drug) Journal Vol.34 No.02 Feb. _ |Flouret G. etal, J.Med.Chem. drug candidate (synthesized small 1991
University, abortion Flouret of Northwestern University and Prof. L. Wilson of lllinois University. It 1998 1991 34:2089-2094 molecule)
University of possesses a new mechanism of binding the oxytocin receptor in the uterus and
llinois inhibiting oxytocin binding.
Y-27632 Yoshitomi Kyoto University |asthma, Y-27632 is a cyclohexanecarboxamide derivative created by Yoshitomi and Kyoto  {Asu no Shinyaku (Tomorrow's new drug) database Uehata M. et al, Nature 1997 biological activity of target biological assay 1997
cerebrovascular |University that inhibits smooth muscle contraction. 389:990-994 protein/physiological substance
spasm
anti-fibrotic SIRNA_|Nitto Denko Sapporo medical |Liver fibrosis |SiRNA conjugated with vitamin A targeting gp46 (human HSP47 homolog) [Asu no Shinyaku (Tomorrow's new drug) database Nat Biotechnol 26(4): 431-42, |biological activity of target drug candidate (gene therapy)
therapy university Apr 2008 protein/physiological substance
2008
(ARA-OT aRigen Tokyo tr i [ Derivative of which was isolated from Ascochyta visiae and inhibits [Asu no Shinyaku (Tomorrow's new drug) database Mol Biochem Parasitol 81(2): drug candidate (synthesized small
Pharmaceutical |University s respiration of Trypanosoma. 127, Oct 1996 molecule)
s 1996
bafetinib Nippon Shinyaku [Kyoto University |leukemia Orally-active inhibitor of Bc-Abl, Lyn and Fyn tyrosine kinases. Original paper was. Bioorg Med Chem Lett. 2006 Mar 1;16(5):1421-5 46th Am Soc Hematol, San biological assay
published by Kyoto Univ. & Nippos Shinyaku, but design and chemical synthesis was ~|Blood. 2007 Jan 1;109(1):306-14 Diego:Abs 761, Dec 2004.
published by NipponShinyaku members only (BMCL2006). Biological evaluation was 2004
published only by academia later (Blood, 2007).
beperminogene AnGes MG Osaka University |Peripheral artery |Amges MG acquired intellectual property of HGF gene therapy from Osaka University. |Asu no Shinyaku (Tomorrow's new drug) database ‘Gene Ther. 2000 Mar;7(5):417- |biological activity of target drug candidate (gene therapy)
perplasmid disease protein/physiological substance
2001
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D: University of _|cancer Texas University and DaiichiSankyo conducted research collaboration in lipid [Asu no Shinyaku (Tomorrow's new drug) database Oncogene. 2006 Apr biological activity of target
hydrochloride Texas metabolism. Through the know-how obtained from the collaboration, they created ani- 13;25(16):2304-17 protein/physiological substance
cancer drug targeting PPAR. 2006
hTGF-B1RNAI  |Bonac Mie University, |idiopathic RNA therapy targeting TGF-b1. The non-clinical research was conducted by Bonac, | http://www.tokyo-med.ac. pdf PLoS One. 2012;7(8):e42655.  |biological activity of target biological assay
therapy Tokyo Medical  |pulmonary Mie Univ, Tokyo Med&Den Univ, Cancer inst & Osaka Univ collaboratively. Bonac protein/physiological substance
University, provides original RNAi technology 2012
Cancer Institute,
Osaka University
JPH-203 Tanabe- Kyorin University |stomach cancer |inhibitor against L-type amino acid transporter specifically expressed in cancer cells. | http://www.-pharma. com/corp.htmi (HP of J-Pharma, Cancer Sci. 2010 biological activity of target
Mitsubishi Prof. Endo at Kyorin Univ. studies LAT1 and proposed drug discovery targeting the by Dr.Endo from Kyorin Univ.) Jan;101(1):173-9. Epub 2009  |protein/physiological substance
molecule. Tanabe & Kyorin Univ collaborated through matching fund activity by Oct 8 2008
Gakujyutu-Shinko kai.
LT-0201 LT Tbiopharma NSAID with reduced side effects on stomach ulcer and cardiac infarction. http:// tt.co. 1120618-2. pdf J Med Chem. 2010 Nov drug candidate (synthesized small
University diseases 11;53(21):7879-82. molecule)
2010
LT-0301 LT Thiopharma |[Kumamoto cancer Existing drug. Anti-cancer effect is tested as new mechanism of action. hitp:// tt.co. html (HP of LTT http: ltt.co.jp/news/pdf/20101 [New pharmacological activity of
University 109-083500-186.pdf existing substance
2010
MazF gene Takara bio University of HIV Gene coding MazF mRNA interferase. MazF cleaves HIV mRNA. Takara in-licensed http:/catalog. takara- The 28th Annual Meeting of the Lead gene
therapy Medicine and MRNA Interferase-MazF from University of Medicine and Dentistry, New Jersey. MazF |bio.co.jo/product/basic_info.asp?unitid=U100004909 Molecular Biology Society of
Dentistry, New retrovirus vector for human use was manufactured at Takara under GMP. htp://ir.takara.co.jp/ja/Library_index/Report/IRArchiveDataD |Japan :No.2P-0694, 2005 2005
Jersey DownPar/00/PDI 1_102_1306
pdf
StNariannna Ulcerative colitis |lecitin-conjugated SOD. [Asu no Shinyaku (Tomorrow's new drug) database J Pharmacol Experimental drug delivary technology’
inant) Corporation University School of Therapeutics 262(3): 1214,
medicine
1992 1992
MTG-001 Momotaro-Gene | Okayarma prostate cancer | Gene mutation of REIC, tumor suppressor, is observed in most protate cancer cells. | nitp://www.mt-gene il [Biochem Biophys Res biological activity of target drug candidate (gene therapy)
University This agent codes normal functional REIC. ‘Commun. 2000 Feb protein/physiological substance
5,268(1):20-4 2000
NF-kB decoy AnGes MG Osaka University |atopic dermatitis |Decoy oligonucleotide which binds to and inhibits NF-kB. hitp:// anges-mg. nfk.html Arthritis Rheum 42(12): 2532, drug candidate (gene therapy)
oligonucleotide Dec 1999
1999
peretinoin Kowa, Eisai Gifu University |Recurrence Retinoic acid receptor antagonist which shows hepatocyte differentiation effect and Gann. 1981 Dec;72(6):974-7 drug candidate (synthesized small
restraint of apoptosis-inducing effect. molecule)
hepatoma 1981
RQ-00311610 RaQualia Tokyo University (Overactive voltage-dependent T-type calcum channel inhibitor which was co-created by RaQualla | http://www.raqual plir/1229.html 42nd Ann Meet Int Continense biological assay
Pharma bladder and Tokyo Univ. Soc; Beijing: Abs 135, Oct 2012
2012
SIV-hPEDF DNAVEC Kyushu retinitis. Virus vector containing gene coding PDGF. PDGF inhibits apoptosis and blocks the RinshoHyoka 2009,36,96- The 110th Annual Meeting of the | biological activity of target
Corporation University pigmentosa reduction of eye cells. nifty. W 106.pdf Japanese Oy
Society : No.2-5-6-3, 2006 2006
SJL-01 Synstar Japan | Tohoku leishmaniasis | The lead compound was discovered by Fuji film and Tohoku Univ., and then Prof.Ihara |http://www.hoshi.ac _odf J Med Chem 53(1): 368-73, Jan drug candidate (synthesized small |biological assay
University at Tohoku Univ. moved to Hoshi-Yakka Univ and continued chmical derivatization and 2010 molecule)
created this agent. Biological evaluation was also conducted at Prof. Ihara's labs. 2010
Synster conducts development. This agent shows cytotoxicity against Leishmaria
donvani
STNM-01 Stelic Institute & |Niigata University [Crohn's disease |Nucleotide drug which inhibit the expression of CHST15(GalNAc4S-6ST), which is http:/kaken.nii.ac.jp/d/p/21590807.ja.html Stelic institute press release drug delivary technology
Co. considered to induce fibrosis in Crohn's disease. X i 30.htmi 2008/01/18
2008

134




SyB-0702 SymBio cancer This agent inhibits heme oxygenase and shows anti-tumor effect. http: ccom/news/090818.pdf [Bioconjug Chem 13(5): 1031, activity of target Lead natural substrate drug delivary technology
Pharmaceuticals |Kogyo University Sep 2002 protein/physiological substance
2002
T-5024 Toyama Kobe University, |rheumatoid This agent inhibits AP-1 transcription factor. hittp://www. h I.co. htmi | hittp://www.toyama- biological activity of target computer drug design technology
Chemical Kitasato arthritis chemical.co. protein/physi ical substance
University n.html 2000
D University of cancer a humanized antibody against TRAIL. Nat Med 7(8): 954, Aug 2001 biological activity of target Lead antibody
Alabama protein/physiological substance
2001
UMN-01 UNM pharma Tokyo University |cancer This agent was isolated from Streptomyces versipellis in Tokyo Univ. This agent inhibits |Biosci Biotechnol Biochem 2005 69,867 Tetrahedron Lett 43(39): 6941, drug candidate (natural substrate)
expression of GPR78, which is associated with ER stress. Sep 2002
2002
UMN-03 UNM pharma | Tokushima muscular Recombinant protein which neutralizes myostatin. UMN pharama inlisenced this agent Asu no Shinyaku (created by drug candidate (protein)
University dystrophy from Shikoku TLO in 2006. Tokushima Univ. and transferred
through TLO) 2005
AFX-300 series  [Aphoenix, Inc.  (Kitasato Institute |i Macrorides designed from in A. These derivatives were discovered by http://nenkai.pharm.or.jp/131abst/31P-0410.pdf The 55th Annual Meeing of the drug candidate (synthesized small
diseases reverse targeting method by Aphoenix. Chemical derivatization was conducted in japanese Society of molecule)
Kitasato. These agents enhance differentiation of monocyte into macrophage. Chemotherapy, 2007 2007
KTP-001 Teijin pharma The Chemo- a slipped disk a protein which possesses the same structure with matrix metaroprotease. 'W02010047347 http://www.teijin- protein manufacturing technology
Sero- pharma.co. ‘mation/121029.h
Therapeutic tml 2012
Research
Institute
ToleroVax REGIMMUNE  |RIKEN graft-versus-host | Lyposome containing alpha-galactosylceramide which activates NKT cells. hittp://www.nibio.go jp/Super 010/pdf2 |50th Am Soc Hematol, San biological activity of target
disease 010/ishiiyasuyuki_sum.pdf Francisco: Abs 3500, Dec 2008 |protein/physiological substance
2008
anti-cancer [ACTGen Institute of prostate cancer |a monoclonal antibody against novel protein in prostate cancer cells. Institute of [Asu no Shinyaku (Tomorrow's new drug) database unknown biological assay
monocional Microbial Microbial Chemistry provided prostate cancer cells and ATCgen discovered the novel
antibody Chemistry protein by using the cells and their signal sequence trap method. 2012
NBRI16716A  |Mercian Institute of cancer This agent was isolated from Perisporiopsis melioloides Mer-16716 as anti-tumor New Current 2010 21,30- J Antibiot 63(6): 319, 2010 biological assay
Corporation Microbial agent.
Chemistry 2010
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Appendix 2:#(EH A HTAT—2 (2008 FFETD 100 fl. £ZE#HZEZET)

Compound name B pE| 20 |19 | 198 | 19 | BE| S| | R | BF| RE | K] R P > | | PE 7| 4 53
il 5100 |90 |00 |70 | &|AT| 3C | & | J8| sEk | 4| BB AL Al =| 98| —| 2| 7| | B
HE | E O F | K| BH | BH| TS | T VAR 1K LNl D Z| H|F
7 I AV I AV I AV I A I | | B | R B T A| A A A
AlCLAL | A | Al PR | 4 IFil D | Wk A= 777
RO R " % | k fil W L N I B
A 7t ~ PEESE(AE S
01 2 v JE| | |
O |t ji=
)
adrenochrome 17110 0 0 1 1101 7 01078 |1 (1 |1]0]|1]1 0
monoaminoguanidine %
mesilate
arbekacin sulfate 17110 0 0 1 11034170 (4101 (0|01 ]1]O0
3 %
argatroban 17110 0 1 0 110 (157 0107 |1 |1 (10|10
%
BCAA-G 17110 1 0 0 11 (56121008 |11 |1]0]1]0
%
benidipine 17110 0 1 0 01 |25|7 112.93 1101100 1|1
hydrochloride %
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beractant

18

%

.49

carperitide

44

%

.03

celmoleukin(recombinant

)

16

%

.34

cevimeline

32

18

%

.40

elcatonin

12

%

.37

eribul in

20

%

.96

— DN DN =

falecalcitriol

59

12

%

.63

S

fingolimod
hydrochloride

71

13

%

.35

lenograstim(recombinant

)

20

%

.72

maxacalcitol (OCT)

11

13

%

.91

miriplatin

18

%

.76
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nateglinide

39

12

%

.59

nicorandil

40

%

.53

pralmorelin

hydrochloride

89

12

%

. 36

romurtide

15

%

.59

tamibarotene

10

%

.57

tocilizumab (Actemra)

18

13

%

.21

7Z-100

27

%

.22

zinostatin stimalamer

16

%

. 08

5-deazaflabine

derivative

22

%

. 66

7-thiaprostaglandin El

28

%

. 56

ABT-325

13

%

.59

138




adenomycin

62

17

16.7
9%

ankinomycin derivative

2.12
%

aragusterol A

97

%

arugomycin

91

%

ASK-8007

36

13

%

asterriquinone

%

atriopeptin(Shionogi)

59

%

ATX-S10

18

%

azetirelin/laurylmaltos

ide

15

%

clinprost

%

CNP

17

%
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conagenin

13

%

. 06

curdlan sulfate

30

17

%

.42

CX-108

%

.93

DL-110

83

17

%

. 36

DMDC

%

.81

E-913

57

17

%

.37

EM574

25

18

%

.11

emivirine

13

17

%

.37

S =

endothelin—1 derivative

22

%

.50

—_

FKK-138

%

.42

gp91 gene therapy

%

.54
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growth hormone mutant

12

%

.38

GW873140

10

17

%

.38

human interleukin—

6 (recombinant)

11

%

.11

human superoxide
dismutase (recombinant) (

Ube)

24

%

.99

human tissue
plasminogen
activator (Megmilk Snow

Brand)

56

%

LT

interferon
gamma (recombinant) (Kyow

a Hakko Kirin)

%

.33

interleukin—

18 (recombinant)

%

.57

interleukin—

4 (recombinant) (Ono)

17

%

.74

K-858

12

%

.55
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KAT-681

40

%

.39

kazusamycin A

25

%

.84

KNI-272

79

17

%

. 36

KRN8602

66

%

.03

lactacystin

20

%

.92

lactoquinomycin

30

%

.41

leupeptin

23

18

%

. 66

martefragin A

18

%

.38

ME2303

69

%

.87

MKT-077

13

%

. 86

monoclonal antibody
against herpes simplex

virus 1

12

17

%

.47

142




N-6532

46

%

.19

NK-3201

65

%

. 86

NK-911

56

%

.93

NMS0-3

15

17

%

.67

nocardia

23

%

.50

0PC-15161

11

%

. 36

phthalazinol

20

%

.81

RA-700

68

%

.84

renal growth factor

18

%

.40

reveromycin A

20

%

. 06

rice bran saccharide

%

. 46
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sarcosinamide—CNU 11 |7 3.13
%
sarcotoxin (recombinant) 48 | 7 0.75
%
SDK-12B 31 |7 0.71
%
SDK-47 33 | 7 0. 65
%
SS—-654 16 |7 3.13
6 %
SUN-4757 2319 2.14
%
superoxide 52 | 18 0.81
dismutase (recombinant) ( %
Kuraray)
superoxide 8 13 0.40
dismutase (Tosoh) %
syndyphalin 25 10 | 18 3.61
%
TAC-101 27 | 7 0. 83
0 %
TAK=779 2 17 0.41
%
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takaokamycin 20 | 17 0.63
8 %

telomestatin 29 | 7 0. 86
%

TNP-470 10 | 7 2.93
0 %

TOK-8801 47 | 13 0. 37
%

trimethylsilylethylthio 33| 7 0. 66
ethylamine %

TRK-851 65 | 11 0. 47
%

TT-235 49 | 18 0.54
%

tumor necrosis factor 317 3.74
inducer %

Y-27632 19 | 11 0. 87
3 %
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Appendix :  HEHOMTHT —% (BEARBIBERE CORBICEERELZ 5295 B2 bNAR Iy ha— VERERYIAALT Sy
4> 135 1))

Compound name - | EEE A | 2000 4% | 1990 AR | 1980 AR | 1970 4EAR | AT A A | ARSI BB BHE | DFZERA g | AR | & TE
(dummy) (dummy) el & Al & Al oAl % | (dummy) B JE AR T | # BAL 10 | TS B3
withdraw= | ADD=0, (2000&aft (1990s) (1980s) (1970s) FIC=0, (%) T (dummy)
0,launch= RC=1 er) BIC=1 top10=0, bio=0,
1 top10=1 SM=1

adrenochrome  monoaminoguanidine | 1 1 0 0 0 1 0 1 7 0 0.78% 1

mesilate

arbekacin sulfate 1 1 0 0 0 1 0 343 17 0 4.10% 1

argatroban 1 1 0 0 1 0 0 15 7 0 0.75% 1

BCAA-G 1 1 0 0 1 0 1 56 12 0 0.82% 1

benidipine hydrochloride 1 1 0 0 1 0 1 25 7 1 2.93% 1

beractant 1 0 0 0 1 0 0 4 18 0 0.49% 1

carperitide 1 1 0 0 1 0 0 44 7 0 1.03% 0

celmoleukin(recombinant) 1 1 0 0 1 0 0 16 7 0 3.34% 0

cevimeline 1 1 0 0 1 0 0 32 18 0 0.40% 1

elcatonin 1 1 0 0 1 0 0 8 12 0 0.37% 0

eribu 1 in 1 1 1 0 0 0 1 200 7 1 0.96% 1

falecalcitriol 1 0 0 0 1 0 1 593 12 0 0.63% 1

fingolimod hydrochloride 1 1 0 1 0 0 0 71 13 0 2.35% 1

lenograstim(recombinant) 1 1 0 0 1 0 0 20 7 1 0.72% 0

maxacalcitol(OCT) 1 1 0 0 1 0 1 116 13 1 0.91% 1
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miriplatin 18 7 3.76%
nateglinide 39 12 2.59%
nicorandil 40 7 0.53%
pralmorelin hydrochloride 89 12 0.36%
romurtide 154 7 0.59%
tamibarotene 103 7 3.57%
tocilizumab(Actemra) 180 13 2.21%
Z-100 27 7 1.22%
zinostatin stimalamer 16 7 3.08%
2-methoxy-1,4-naphthoquinone 60 7 1.09%
5-deazaflabine derivative 22 7 1.66%
7-thiaprostaglandin E1 28 7 0.56%
ABT-325 7 13 2.59%
adenomycin 62 17 16.79%
AFX-300 series 20 13 3.32%
AKR1B1 inhibitor 17 12 2.23%
AKR1B10 inhibitor 23 7 1.09%
amyloid-B aggregation/fibril formation 4 9 3.42%
inhibitor(108)

ankinomycin derivative 3 7 2.12%
ANs-DOX 27 7 1.09%
ARA-01 24 17 1.77%
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aragusterol A 97 7 0.56%
arugomycin 91 7 0.75%
ASK-8007 36 13 3. 1%
asterriquinone 8 7 0.56%
atriopeptin(Shionogi) 59 7 1.90%
ATX-S10 2 18 1.85%
aza-resveratrol 8 7 1.09%
azetirelin/laurylmaltoside 15 7 2.02%
bafetinib 4 7 1.13%
BBPI-7 6 7 1.20%
benzo[g]indazole derivative 490 7 1.20%
clinprost 8 7 0.82%
CNP 17 7 3. 1%
conagenin 13 7 1.06%
cortistatin A analog 39 7 1.20%
curdlan sulfate 30 17 0.42%
CX-108 4 7 2.93%
DL-110 83 17 0.36%
DMDC 5 7 3.81%
E-913 57 17 0.37%
E-box binding pyrrole-imidazole 15 7 0.83%
polyamide
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efatutazone hydrochloride 24 7 0.50%
EM574 259 18 1.11%
emivirine 139 17 0.37%
endothelin-1 derivative 22 7 2.50%
FJ-11 38 12 2.23%
FKK-138 7 7 2.42%
GBP-1105 47 7 0.53%
gonytolide A 18 7 1.09%
gp91 gene therapy 1 7 0.54%
growth hormone mutant 9 12 0.38%
GW873140 100 17 0.38%
human interleukin-6(recombinant) 1 7 1.11%
human superoxide 24 7 1.99%
dismutase(recombinant)(Ube)

human tissue plasminogen 56 7 0.77%
activator(Megmilk Snow Brand)

interferon gamma(recombinant)(Kyowa 4 7 3.33%
Hakko Kirin)

interleukin-1B(recombinant) 4 7 3.57%
interleukin-4(recombinant)(Ono) 9 17 3.74%
isoeleutherine 40 7 0.53%
K-201 15 7 1.24%
K-858 125 7 0.55%
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KAT-681 40 7 0.39%
kazusamycin A 25 7 0.84%
KNI-272 79 17 0.36%
KRN8602 660 7 2.03%
lactacystin 207 9 1.92%
lactoquinomycin 30 7 1.41%
leupeptin 230 18 0.66%
LT-0301 39 7 0.83%
martefragin A 2 18 0.38%
ME2303 690 7 1.87%
methyl-3-O-sulfo-a-D- 44 17

glucopyranosiduronic acid

MKT-077 134 7 0.86%
monoclonal antibody against herpes 12 17 0.47%
simplex virus |

MTG-001 80 7 0.96%
N-6532 46 7 1.19%
NBRI-17671al 19 7 0.83%
NK-3201 65 7 0.86%
NK-911 56 7 2.93%
NMSO-3 15 17 0.67%
nocardia 23 7 1.50%
number 10 16 7 1.09%
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OPC-15161 119 7 0.36%
phthalazinol 20 7 0.81%
PVHE-136 6 7 0.83%
PVZB-1942 4 7 0.53%
pyrrole imidazole polyamide 3 17 0.55%
RA-700 68 7 0.84%
renal growth factor 18 7 0.40%
reveromycin A 20 7 1.06%
rice bran saccharide 1 7 3.46%
sarcosinamide-CNU 1 7 3.13%
sarcotoxin(recombinant) 48 7 0.75%
SDK-12B 31 7 0.71%
SDK-47 33 7 0.65%
SIRT2 inhibitor 50 7 1.20%
SJL-01 47 17 0.55%
SS-554 166 7 3.13%
SUN-4757 23 9 2.14%
superoxide 52 18 0.81%
dismutase(recombinant)(Kuraray)

superoxide dismutase(Tosoh) 8 13 0.40%
SyB-0702 143 7 1.19%
syndyphalin 25 10 18 3.61%
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T-5224 0 0 41 13 2.70%
TAC-101 0 0 270 7 0.83%
taepeenin D 0 0 51 7 0.83%
TAK-779 0 1 2 17 0.41%
takaokamycin 0 0 208 17 0.63%
telomestatin 0 0 29 7 0.86%
tigatuzumab 0 0 44 7 0.86%
TNP-470 0 0 100 7 2.93%
TOK-8801 0 0 47 13 0.37%
trimethylsilylethylthioethylamine 0 0 33 7 0.66%
TRK-851 0 1 65 1 0.47%
TT-235 0 0 49 18 0.54%
tumor necrosis factor inducer 0 0 31 7 3.74%
UMN-01 0 0 28 7 1.19%
UMN-03 0 0 13 18 0.4%

Y-27632 0 0 193 1 0.87%

152




Appendix 3:2009-2014 FIZEEEELEMDBIE SN EHESNDITHATITRIETOS Y FOY R+ (£ 44 )

Status Drug name Company ( B A LD &P/ |Academia Application |Research details from reference Original paper Modali Year of
A=Zangz. creation
EHHENL5L F
Withdraw |preclinical |2-methoxy-1,4- FERE FEKE cancer AFE, Wnte T F LBEOTHRESET TH5HTCFB-catennDEEZMEZMET 5V ) 7+ Y Y iiEY 2-methoxy-1.4 isolated from Impatiens balsamina in a screening program for activity to | small
naphthoquinone Impatiens balsaminaBi R DL EMTHH. FRRFAZRERFFRRECSVTRES Al inhibit Wnt signaling. / J Nat Med 65(1): 234-6, Jan 2011 molecule 2011
Withdraw |preclinical |AKR1B1 inhibitor I-{TPR -T2 Diabetic  |#AllE. BLAFAFREIFHRNEAMEHLRAED AL CRESNT-, BLUKFE. AAOBE/K— |Design, synthesis, and biological evaluation of novel (1-thioxo-1,2,3,4-tetrahydro-B-carbolin-9-yacetic  |small
complicatio | FT—E#RL T2, acids as selective inhibitors for AKR1B1. / Bioorg Med Chem 20(1): 356-67, Jan 2012. 2012
n
Withdraw |preclinical |AKR1B10 inhibitor BEEXHXPE EEEBKE |cancer FHIE, BERRKPEDEFABEECLERARBCIYRB SN, Design, synthesis and evaluation of caffeic acid phenethyl ester-Based inhibitors targeting a selectivity  |small
LIS Monash Univ. pocket in the active site of human aldo-keto reductase (AKR) 1B10. / 8th AMECS 11, Tokyo: Abs 1P- | molecule 2011
Monash Univ. TP 117, Now-Dec 2011
Withdraw |preclinical |amyloid-g HWEXF HAEKXE Alzheimer |A#ll3. RAAFRFHRRUEFREICLYREENT:, RBRFIAFOME S — FF—Z2BL TV . |[FLYNAX—mbREZEAL7 S04 FRRilL #EBEE 2557 ) —L~A>J 7 |small
i disease 5 UBEK | FUEERRIEFES 1P-024, 20114108, 8 &, D of amyloid- 2011
A aggregation/fibril formation inhibitor for therapeutic agents of alzheimer's disease. / 8th AMECS 11
formation inhibitor(108) Tokyo: Abs 2P-101, Nov-Dec 2011
Withdraw |preclinical |ANs-DOX BEFHRER BILESHER |cancer [BIEEHER. REXF. LBBEXF S & UKarolinska Institutel= & J FISEAHED Sn T L=, Cl of new potential anticancer drugs designed to overcome glutathione transferase small
WA mediated resistance. / Mol Pharm 8(5): 1698-708, Oct 2011 molecule 2011
El 3 b
pi ol BEREHERE RER@E2EX (cancer FEE. RARRHZAZCSVTRHE SN, RRE, ERAFERHRYT / LEVELEENTo TV S, LARS FO— LD 7S BERIERI0 77 —SBERF (MF) OMEEERZSD/H15E 8 [small
E] AP A TFREERERFHER (No.P3-1, 2011468, B Fujita Y, Islam R, Nishio K, et al. / Aza-| molecule 2011
derivatives of resveratrol are potent macrophage migration inhibitory factor inhibitors. / Invest New Drugs
30(5): 1878-86. Oct 2012
Withdraw |preclinical |BBPI-7 TP ET P cancer BBPI-7I%. DNAtopoisomerase I REATH 2. AAllE, MEERZHTIBERRYT A U UDEL EICHMS | HMBBPIFHEH OBEE bR VA S —H IBEH/HOEA T4 2F LT IR U= [small
mLkS ‘. BBPI (benzo[g][1lbenzopyranold,3-blindol-6(13H)-one) Bik%EHT 5 (¥ HERES : PCTIP2012/50872) . |H T L 1 No2P-59, 20124 118, B molecule 2012
p WEBAE WA KE cancer REBRTFEERATI & DRRMTRDED SN T, Design and synthesis of a novel class of CK2 inhibitors: application of copper-and gold-catalysed small
derivative E#KS Bt T ] cascade reactions for fused nitrogen /Org Biomol Chem 10(25): 4907-15, Jul 2012. 2012
Withdraw |preclinical |cortistatin A analog KERXE KEKE cancer RRAZETRIRENT=. Creation of readily accessible and orally active analogue of cortistatin A / ACS Med Chem Lett 3(8): 673- | small
7. Aug 2012 molecule 2012
Withdraw |preclinical |E-box binding pyrrole- |B# X% BAKXE cancer BAXZLHEVTHREN, BAXESSUFERDPA LV E—FRFHFRARL TV, FERNMAELE— |7/ LBEEBROGIES T 27« 7 AGEOAREN : PR 7 = FSAHAE AL A1 / $48E |small
imidazole polyamide | H &K% B A AF D HFEBR S L U5 A £ REERLTUE, BAMARSRLHESR  Nod2-2, 2010498, B molecule 2010
FRABA LY S —FRT
Withdraw |preclinical |FJ-11 WLXF KX Diabetes |BIWAFAZRELEAFICE YMEAED AT =, SHIP2IB T (<35 < BB R A A BT | BAOEA T4 ST L7 SAR)—V oMo DL |small
LER% LR No.1P-57, 20124118, B3 molecule 2012
Withdraw |preclinical |GBP-1105 3 P EEZT ] cancer RHBRFNE - ERES AT LA (CeMS) BLUBRARFICKYBMEN, FRRNA LS —HRM & [Apyrrole-imidazole polyamide targeting growth factor-beta1 inhibits restenosis and small
HEXAX® MBAY EBITBAR T T, preserves in the injured artery. /Cardiovasc Res 81(4): 797-804, Mar 2009 2009
FEMASAEY S —FRFH
pi A EEFT EEFY] cancer FEERERPAFREEFRHERERLESFICAVTRES i, RILKFETEBAR/A— FF—%#EL [Structures of the dimeric and A-C, isolated from the fungus small
Tz, sp. and their promoting activities of innate immune responses. / Org Lett 13(17): 4624-7, 2011
Sep 2011
pi ine FERE FHEXE cancer FRERPAFRE REHARRICSVTRBE AT, New Wnt/beta-catenin signaling inhibitors isolated from Eleutherine palmifolia. / Chem Asian J 4(4): 540- |small
|7. Apr 2009 molecule 2009
Withdraw |preclinical |methyl-3-O-sulfo-a-D- | ¥ & W32 K58 BRERIKE |virus AR, BEARIAPEEHELPHFCLYRBENT. Sulfated glucuronide derivative as a potential anti-dengue virus agent. / 8th AIMECS 11, Tokyo: Abs 1P- |small
glucopyranosiduronic infection 191, Nov-Dec 2011 3-O-sulfated glucuronide derivative as a potential anti-dengue virus agent molecule 2011
acid Biochem Biophys Res Commun. 2012 Aug 3;424(3):573-8.
Withdraw |preclinical |number 10 I P I P cancer LEXFPREREEEFLEMRHICBVTRES AT, Telomere DSE-FRETZ AU \f=. 7 OA7HEE 42 v/\J BTRF2DGZERERDER | 158 B A |small
ERBENRATRAN MADFRIERFRPHESR  NoWs-4, 2011568, BR molecule 2011
MBATRE
Withdraw |preclinical [PVHE-136 LLLF*2 HERIKE |cancer CELEES RHAERRC VA —CEVRAINERE. BARIAZERAOLRAMRELEEL 1 of a small-molecule inhibitor of the interaction between Survivin and Smac/DIABLO. / small
TW, Biochem Biophys Res Commun 393(2): 253-8, Mar 2010 molecule 2010
Withdraw |preclinical |PVZB-1942 LT VPN WEMRYTKE |cancer A BEARIAFAEREEHRHAERR I CkoTRIE ST, Bis(hetero)aryl derivatives as unique kinesin spindle protein inhibitors. / Bioorg Med Chem Lett 19(4): small
1058-61, Feb 2009 molecule 2000
pi pyrrole imi BE&B XS BMiEXRKTE |virus AFE. BESBAZELURPRZOXARMRICLYRM A, KAZETCEO—LA IS H LAY |[HA D1 )L AEpstein-Barr virus B E DEBNATZ H 5 FIREV & T HATHQOFEAEFZE /5 130E  |small
polyamide B AR P A infection |i¥. BEEZBREELURBAZICLY . BASSVERKHIS MBSz (53 HFE2010-004777) o BAEFRER  No.28SG-pm03, 2010437, LU asuda A, Noguchi K, Sugimoto Y, et al. / DNA molecule 2010
ligand designed to antagonize EBNAT represses Epstein-Barr virus-induced immortalization. / Cancer
Sci 102(12): 2221-30, Dec 2011
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p D FREKE FRKE cancer FREAFAEREFFRRCSEVTRESAS, Rifai Y, Arai MA, Ishibashi M, et al. / Terpenoids and a flavonoid glycoside from Acacia pennata leaves as [small
hedgehog/GLI-mediated inhibitors. / J Nat Prod 73(5): 995-7, May 2010 molecule 2010
Withdraw |preclinical |[TxP7 EYERS AR MERER Alzheimer |TXPTZSSHLAEERERT EEEBE AB2DCKIEN TF FEf A &t F- S BB LI TH 5. & |8th AMECS 11, Abs. 2P-102, 2011Nov-Dec peptide
disease  |HliE. EIERRAKMEREAABIELHT —BICEURH Shiz, 2011
ongoing |preclinical |[AA-100 [T [ITEY infectious |[AA-1001% . bis(bibenzyl)&! K R ¥ T & Briccardin Ck Y BB S h-{t AW T. HIMRSAEIE2ET 5 ($5HHAEF |Sawada H, Okazaki M, Miyachi H, et al. / Riccardin C derivatives as anti-MRSA agents: structure-activity [small
WR A WA diseaes 5 : JP2012-224090) . FIIAY & RRKRFS FRMENPHRF & ZARAFRSTHOATING, BWKFF of a series of / Bioorg Med Chem Lett 22(24): 7444-7, Dec 2012. | molecule 2012
AFDHFMESE (510 R%) FRLTLS.
ongoing |preclinical |AAV9-ADAR2 RETFABETFRH BHAEMX®E (ALS ZH|E, BAERAZES S UERERBLUAFREEZFE L4 —ORRAHRICEYRVESh, @EFHE |Yamashita T, Chai HL, Kwak S, et al. / Rescue of lateral sclerosis phenotypeina mouse | gene
RERMEL A RFRICEYMREATO S, 2014588 . EEFTARAEFRE, BRALSLUVEAERKE L. HEME modelb AAV9-ADAR? delivery to motor neurons. / EMBO Mol Med 5: 1710-9, 2013 therapy 2013
BRESHE BRELERGTARONBRRARETS - & TRARERNEHE L=,
Pyl
ongoing |preclinical |{AAV-mVChR1 997 1 BWILK%) [pigmental |AFE, RARFETRNESnF, 20165281, 7RATIAREEY ) /3. AAOBBRREMEEBS & gene
FRAFSAME g o LI 2 RN LMK S L UBMRILISET 551 £ Y ARNEME LT, therapy 2011
n of the
ongoing |Phasell  |Ad-SGE-REIC RARE SEACER BHILX |cancer 2014%78 . ZHEEIAUAES L URARREEHEL . AAIOHARETS> ERRLI. Watnabe M, Sakaguchi M, Kumon H, et al. / A novel gene expression system strongly enhances the gene
EHUR 3 anticancer effects of a REIC/Dkk-3-encoding adenoviral vector. / Oncol Lett 31(3): 1089-95, Mar 2014.  |therapy 2014
ongoing |preclinical |anti-dengue virus fully |[RAMEMMFAR S |RAREMMEF |Virus 2009% . ARIOBRIE. EERNMEE (JCA &HFERMIRRME (JST) NRIET 5HIRBRIEEX b EPF |Selthapramote C. Sasaki T, kuta K. etal./ Human antibodies to neutralize all dengue virus
humanized antibody ERE YRR kA3 infection |FHHlithH (SATREPS) 704 5 LICRREN, KIRKE. ELEMEREF. 51 ORVAEEHLFBELA |serotypes using from patients at acute phase of the secondary infection. / Biochem Biophys 2012
EREFHSUTE FURPE, FAORRARESNT > TUz, 013FH TR F— - EXRMHLEMEMM [Res Commun 423(4): 867-72, Jul 2012
(NEDO) 7o xy MoERENT:. ERENFHRAIE, ARMOBHEDEEH TS,
ongoing |preclinical |celastramycin A WiX% LEFT Autoimmun [AFIRRILAEREREFFHRHEXZERLENBCSVTCRE SN . BEKFTEMRE/A— b+ —£H L |Kikuchi H, Sekiva M, Oshima Y. et al. / Revised structure and synthesis of a, a potent small
e disease |CL'%. innate immune / Org Lett 11(8): 1693-5, Apr 2009. molecule 2000
ongoing |preclinical |FK-A5 L EF EEF] cancer HARFES L URLEHRFZECSLTRE ST, T RHDAC/PRK 2EAEBAHIE L TOO S 7 J > o (FK28)EREDRE / E16E B AN AR FE |small
FE2 359 FF 2 209 FUAMPEREHRE - No.P12-2, 2012468, L LM Identification of romidepsin (FK228) and its molecule 2012
analogs as HDAC/PI3K dual inhibitors. / 103rd AACR, Chicago: Abs 872, Mar-Apr 2012
ongoing |preclinical |furospinosulin-1 KBRXF EN#FXE cancer KRAZKEREZHRHEADCENBICSVTAEANRE SN, KRKZETEFAHTF AT Hypoxia-selective growth inhibition of cancer cells by 1,a terpene isolated | small
(analogue-f9, analogue-k5, analogue-k13) DFFE/— bF—%ZFEL TS, from an Indonesian marine sponge. /ChemMedChem 5(11): 1919-26, Nov 2010 molecule 2010
ongoing |preclinical |HMMP9AP1 HBRE RBXE cancer RBAFME —MAHE AT LIA (CeMS) HEURARFILHVTAHRS N, FRRAAE > —BHZA | nhibition of MVP-9 and of tumor metastasis by pyrrole-imidazole polyamide. / |small
BAXS EELERARSATO S, ARIE, BAXPICL Y., BAS & CERFHAHBSE HRAES Cancer Sci 101(3): 759-66, Mer 2010 molecule 2010
FRRI AL S —TFRB PCT. 108, “ZABIEBWO2010/103683, 4% & i FJP2010-508268, 4B %2 EP2266583, 4B SUS-
2011-0046070)
ongoing  |preclinical |HMMPONFkB L AKX cancer RBAEME —MRHE AT LA (CeMS) B&URAAXZIAVNTHHS A, FERAMNA > Z —HRA |Acombination ani-melastasis therapy using two P polyamides targeting MVP9 AP-1 binding site and | small
BAXS EELIERRSATLS. NF-KB binding site. / 8698 B A% & £% : No.P-0073, 2010598, KR molecule 2010
FEABAEY S —FRA
ongoing |preclinical [IFNa-MN(TIP) QR AT MK QRAT 4 YK |virus RBEHAE, AXA T BESSUAFRECLYRMREA TN S (BAEFLRFEI1304 R :No.29Clam05, | ¥AH0=— FLER V=4 25— IO O RERTEZRRUFIOMSE  BAZFRBI13045 protein/pep
KIZHE X EEE infection  |[201038, 5#) . No.29CJ-am05, 2010435, 5#8  4-Global T %) tide 2010
ongoing |preclinical [K-811 1S E) WMERFY >~ [ALS KA. BAREF) D EERRFICEYRB SN, Hayakawa Y, Hirata Y, Koike K, et al. / Apoplosis signal-regulating kinase-1 inhibitor as a potent small
drug for the treatment of gastric cancer. /Cancer Sci 103(12): 2181-5, Dec 2012 molecule 2012
ongoing |preclinical |LT-0201 LTTbiopharma Kumamoto inflammator |[NSAID with reduced side effects on stomach ulcer and cardiac infarction. J Med Chem. 2010 Nov 1153(21):7879-82. small
University y diseases molecule 2010
ongoing |preclinical |MEKT-21 BILAS EIEX3 cancer  |AWAZ. WHAE. ARAZ. AUEHATBEUVARDIAEC &2 RARRAED AT D, KEEALERALa~S UL T 2= J0EF Y BEPPARERM/ A A—> v L7 =X & |small
1t-$3-1 KRR K% DORIH/FIEA T4 F LTI L Y URT Y L NoAP-14, 20124118, R molecule 2012
ABRXF ARTTZKE
oy e e st o
ongoing |preclinical |Pl polyamide SAHA HBXFE RRXE cancer RAAENYE —MRKS SR TLIA (CeMS) BLURAFKZILHVTARIN, RBMAPE. BAKXFES & U [Synthesis and properties of a Pl polyamide-SAHA conjugate. / Tetrahedron Letters 50(52): 7288-92, Dec [small
i HA KR FREAACE—FEMELLICHRINTN S, ARIE. BAKFICEY . BAS L VERFHAHEAS 2009 molecule 2000
hf- (HiFRESPCTIP2009/62054, 4B 2W02010/001933, F58F HiFJP2010-519093, 4B SEP2311494,
4 B % 5 US-2011-0160399)
ongoing |preclinical |prothymosin-o-derived |$7 H &% ELTFTS Stroke AF|E. RBAZICEYRVESHT-, 2013%3A70. HFAXHFERBAZEKRREEAEHT HFHMEME WO 2011019023 protein/pep
peptide RS RTF HORERAREE LTOMKISONT, RAFRROEMEBE L1, tide 2013
ongoing |preclinical |ridaifen-F I NEE TN JR/AA A K% [cancer RREHAZCBVTAANS L UBEET 2BERDLEEREN RIS, REAAARFTHEEEERY Hasegawa M, Yasuda Y, Mizukami T, et al. / A novel tamoxifen derivative, ridaifen-F, is a small
WRERAS HREMKS Y=V BThhiz @R, ARINREEhiz. small-molecul inhibitor. / Eur J Med Chem 71: 290-305, Jan 2014 molecule 2014
ongoing |preclinical |[TFEO-Pc-AT1 EHBEIEXYE ZHEI MK |cancer FrS U LRAEJAO0 7 - DEREBAR~NDRER /BOEAAT (T ILTS AL |small
U= RS L No.2P-13, 20124 118, BE molecule 2012
http://www.ach.nitech.ac. 112.html
ongoing |Phase | TM-5509 LEFR LEP] thrombosis PALIS T $if- B EEIEEERIG A SR B(RILAT) BSEBEANATRTHES 2013 small
http:/ rt.med.tohoku.a drug discovery/drug/information/2012/03/pai- molecule 2013
1tm5509pmda.html
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ongoing |preclinical |vitamin K2 analogue THIRKS ZTHAIXKX® [neurodege |[ZHATIEARZLHFRHAZICL YRRHAENEDOL TS, ZHIEXFZEARADKRMES (54> [Synthesis of novel vitamin K2 analogues with modification at the w-terminal position and their biological |small

MEER AL MEEHASE  |nerative |A%) ERLTLS. levaluation as potent steroid and xenobiotic receptor (SXR) agonists. / J Med Chem 54(12): 4269-73, Jun 2011
diseaes 2011

ongoing |preclinical |D2H2-6M(4)OTD HEART A% cancer R0 7 0 A7G-quadruplex BRE 1L S8 5L ETT DA D ER FEE T 5, RABLAF LEGRIREI-HL CAIEE (5168 B AN AR FRIGARERFMIREN0.P2-3,2012/6 small
PoTRE WERT AP hi BRETRPIEARO-EMREEELTVS, 2012
ENETRETER

ongoing |preclinical |GO-Y078 cancer curcumin? 705, NikbE. ph T =VBE, STAT3) VEILBAELERLFE—4 v FABEEC & YED |Anticancer Res 31(11):3719-26, 2011/11 small
KEXY Lk . 2E. EBEEMHT AL SN, REAFTRUESA, HEXZERERZLEVTHRESATY molecule 2011
WX B

ongoing |preclinical |Y2Nv2-6M(4)0TD HERT XS cancer KA S Pitelomestatin D FEIA THAIKBRAF YA FH U— L EXBZHEREB TRE Ly —C MEEMTH S, TR |heterocycles 82(2):1345-57,2011/3 small
HATRS HERT A BT ASTHEAERIHO TR Sh i, RFATKEEFERO I THC LR ERE DL ANOBIRET>THY, O molecule 2011
-G I LTHAMREE LTV S,
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