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[0005]

[0006]

[0007]

[0008]

[0009]

CITHRE2009—-1615095n% (FeFrxm4) BLULEEHER
BB 1 IE, XV I 1 BAS—FUNRENEERS L CEZOREBERL
FIERAEBT2EEFARLTVWEY, EROIAS—F Y RTF REEWIC
BWT, BEBICBITZPEREILEIBTEOREER. HD2WVIIHREDEITFMH
ERERT LR INETHLOATWAWL, ZOHIAS—FTURTFRE
B, BLUVINICEFNZAS—FTVAHKOT7 I/ BELURTF RED
BIDHREEFRE LT, BRICBIT2REFLEETEDRENFER. H
DZWIREDETFHIERZRRT 2RI/ HEED LN T WS,

FEEEBICEA. AEBIX, BRICBIT2EEZILEETEDRE. HBHW
EREDETFHOVABL EHEVWTNADIEREETST7I /B RTFR
ZE2UVEFER. BLUVha2e8UHMERERHIIIEEENET 3,
AR EBRT BIODFE

AFEPEESIE. I —FVRTF REEBYMNET 2 REEEE % RE
$E5HT, A URTFREEMICEENDIMEDT I /. BL U
EDRTF REFILEWT, BRICBIIZ2EREFTLEBTEDREER. H250
SREOETFHERDOD R EEVWThDNEETEZIEEAMMR L. AR
WCEE L2, ARBRBIK. EFENICEUTOESEY TH S,

AFEBICHDIEERIE. Hyp, Pro—Hyp, Hyp—Gly., GI
y—Pro, Leu—Hyp, Phe—Hyp, Pro—Ala, Pro—
Gly, Pro—Pro, Glu—Hyp,. GIly—Pro—Hyp. Al
a—-Hyp—-Gly, Glu—Hyp—Gly, Pro—Ala—-GIly#&
LUICSer—Hyp—GI| yhoRBBEELYZBINZTULEOTI/VEE
ERTF R, 5 LKEENLDE, HEIWEETNLDILZEEBHEEERT
oy

FERT7I/VBEIVLERTFRIE. O5—FVAXRTHDIENTFFEL
LYo

FEEFFIL. ERTI/BEBELIELEERTFROVWTILZEDLLLLES
BUIS— T URTFNREMTHDZ ENFFE L,
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[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

FEAS—HTURTF REEWIZ. TOEEFHHSFEN 100D allt
000D alATTHBZENTFELL,

EEEEFFIZ. EIFEMEOMARBEEER THD Z ENFE L,
LEEBERIL. BRICBITZ2EEZLIIEEDRER. HBWIEHREETT
FREFITHD ZEDTFE L,

AFEBICHRIMBMAIE. LEEBEHEST,
FEADORR

AFERICEINIE, BRICBITZ2REZLIIBTEDRE. HDWITREDE
TFHDOLRLLEBVWTNDODEREZETZT7I/B. RTFREEZSUE
EH., BLUVINZ2CHRERERHTIT LI ENTES,
B D E A ER A
[T 722D LARZHEREARESZ AV M—IVEDOER 1 1 HEBROANT
LAY D ADEREB=~THEAKRNBEETDH S,
[E2]P ro—Hy pZS8UT IRV LRZHHENESEZ B 1 HOER
1 1BBOAT LAY ADEEBEZ AT HARAEETH 5,
FAEERT HHDOIEE

LR, AFEBICHRIEMBREICOVWT, ISICEMICHBET %, JIT.
ABMEICSEWT TA~B] EWOEADREIE, SEDOLRTR (F74bh
S5ALUEBRT) #8KL. AICBWTEMNOREEI R, BIZBWTDH
BANEHINTWEIEE., ADEMEBOEMEERALUTHS, RBHEE
IKHEWT TBEF ILHT2 TEE] OFREICIE. EBEZBCHEREXT
BE] OBRKOAELY, FLWEBEZEP L, TORREZRIEAER
T IRE] OBER. BIUTEBEZRITIKLKT2EAZRT [BREOETT
f51 OEKAWTNEZENZ2EDET 3,

[EEH]

AFEBICHRZEEFIE. Hyp, Pro—Hyp, Hyp—Gly., G|
y—Pro, Leu—Hyp, Phe—Hyp, Pro—Ala, Pro—
Gly, Pro—Pro, Glu—Hyp,. GIly—Pro—Hyp. Al
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[0017]

[0018]

a—Hyp—Gly, Glu—Hyp—Gly, Pro—Ala—-GIl y#
LUPICSer—Hyp—G |l yhoR2BLYRENDT1LUEDTI/BEE
ZRARTFR HLLIEENSDIRE. HE2WVIEENSDOBFBEHEEZEET
%, D& BFHEREADBERIE. EARMBOMBIEBEEERZE
L. B> TEHRBICBITSIREILIZBEDRENFRR. H2WVIIHREDETT
FAYER DDA EHWT D EETEIENTES,

GRERICBITDREZILIIBEDRE. HI2WIIHREOETTFHOER%Z
ETIMEDT I /B, FLIEFAEDRTF R, £ LLEENLDIE. H5
WEE N S DL R IEERE]

ERpesYEEAIE. Hyp, Pro—Hyp. Hyp—=Gly., G|
vy—Pro, Leu—Hyp. Phe—Hyp. Pro—Ala, Pro—
Gly, Pro—Pro, Glu—Hyp,. GIly—Pro—Hyp. Al
a—Hyp—Gly, Glu—Hyp—Gly, Pro—Ala—-GIl y#
LUPICSer—Hyp—G |l yhoR2BLYRENDT1LUEDTI/BEE
ZRARTFR HLLIEENSDIRE. HE2WVIEENSDOBFBEHEEZEET
%, RBMEICEWT 73 /B X, BIRORENEWVWRY ., 3 XFRE
DS TRIND, THIC [7I /B 1. BIROREHNAWRY, LETY
I/BERKRT D, RPEMEZICSVT IRTFR] & £&xld TP ro—
Hypl THhiE, NRisfirs7o)y, erkoxF> 7o) YolREICCK
ImAIAEIF TR LERTF R (DRFFR) 286%L. [Glu—Hyp
—Gly] THNE, NRBRINSTLSIVEE EROoxFo Oy, 7
)2 OIRICCRImBIANEIT TEI LAERTF K (MJRTFR) 28K
%, 2DZ&WE. TPro—Hypl &P TGlu—Hyp—-GIly] Rl
ADIRTFRELTMNIRTF ROEHICOWTHRKTH 2,

BEAIE. Hyp. Pro—Hyp,. Hyp—=-Gly., Gly—Pro,
Pro—Ala, Pro—Gly, Pro—Pro, GIly—Pro—Hy
p. Ala—Hyp—-Gly, Glu—Hyp—-GI y&LQ5s5tIcCPro—A
la—G | yhoR2BEELIYBEND T ULEDTI VBB, FLIERTF R,
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[0019]

[0020]

[0021]

HELLIFENLDE, HH5WVWEETNOLDIEZBHEEZSETEIENFEL
We BEFIEZ, Pro—HypEhidHyp—G Il yodiiEstninns
DRTF R, HLIEZDER. HDIWVEZTDILZEMEEEET DI &ML
UIFE LW, ILICEERIE. Hyp&EP rotDHlGEE2SET 5.
HEIWIHYy p&G | yEDHEREZSETIRBHRTH-o-THLL, Ihb
DizE. BEEFIZ. BHUEMBEOMEBREREFREZLYERZICRTIED
TZ %,

FET7IVBBLUCRTFRO ME] &, EARLERET7I /BELER
7F ROEEIE. MR, ) VEBIELSOEEEIE. X9V LK VEBIE.
RYEVRIIVKRVEBIE, ONIBBIE, Da0BELREOEHERE. FhYD
LB, AYUDLIE. ALYV OLEREOEBERE NIFLT7VEZY
LIEGEDABBREELREE LTEHRINS,

LFRT7IV/VBELUCRTF RO MEZEMME] & BREMTHDZT I
JBERENET IEHOERENMBEHINEEYWERKT 5, LFE
fhilk, &2 e ROF>7O) Y OKEE., NXK (73 /KR RO7I
JBOT7I/EBLUVCK (ANVKRFVILKIR) BIOT7I /JBBOAILKRFY
WEICNLTETTZIENTES, LEEBMOEFNFES L UZDONE
K. MERHOT I /BELUVRTF REFRE L b2 IBRMHE
AXIN2, COLDREEEMMCL>T. LET7I/VBBLUORTF RO
ZIEMMAIE. BRSSP TRBMELI R LT 2R, HOBMKD & DHE
AUEHNEETIMRBREEETTEIENTE S,

FEZEGlu—Hyp—GIlyD R )RFFRIIHL, EROF> 70O
DB ITBKBEOEZEEHE LT, O—TEFILEREZTIIENT
X5, COO0O—TFHEFILEIE. =& ZIEKBEA F /I3 FEKBE A THEAKEE
BEERIEREICE>TETTEZIENTES, VI VILBITEZHIL
REVIEDEZEEHE LT, TRATIE. PR EREZTIIENTE
%, FBBIZRFIVEIE., EBRTFREXY J—ILICEEB LK. ThICR
BIBIEKRAREBRT DI EICEL>TERFTTZIENTES, LEBTIR
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[0022]

[0023]

[0024]

[0025]

fbld. EERTFRICANKRIA I RREEFERAIEZZ&EICE>TETT
B5IENTED,

ISIIRTF RROEROT I/ EDOILFEBMHE LT, AFILEETHZ
ENTED, RTF NROEROKBEDLZEME LT, Y VBLESLIT
WMEBEODLRLEEVWTNOEITD ZENTE S,

FETIVBBLUCRTFRIE, A5 VEHETHIIENFELVL,
COBE. BEELTOAS =4SV, EZEE K £ B ¥F30
BREIKRRINZIENOR. RE. B, HE. BALE. HDHVWEREDSE.
B, SR &I L CTRERR DBRAS & 7o S BRK LR, HHMEA S ARITT
BIEILLYBRBIENTES, ILICLEERTFRORERBELT, €5 F
VERAWBHBIEETEDS, E5F V. EROLDICLTEHEELIS—F V%
BIKHMH R EDRRARDAETUIERT HEICLYBZENTES, O
S=TUBITESTFUIFE. TROBDEZRERBE LTHWSIEHTE S,

FE7IV/VBBSLUORTFRE, LBAZ—FUBLPESFyOEAE
iEwFhh—AHICH L, T RBET7OF7—EsL0IFVETOF7—
EO2FULEZHAEGHOETINKPBRTEIEILEI>TR/ZIIENTE S,
ERB7I/BBLUORTF NE, LRBOMKSEICE >THOIS U
TFREEBIEETZAS—FTFURTFREAMELTELNSDD. 20D
A5 =4S URTF REEMER. BLVThEORBE LR % AKA
ICRDBERIE LTHAWS I ENTE S, TRDEEERIE. LB7I /B
FEIGLEERTFROVWTNIAEZLREESCAST T URTF REEY
THDIEBTELW, ILIC, LRSI URTFNEEMEILHICH
HWIp&ICkY, EBRLETIV/VEB., FLEERTFROVWThDNEZETE
B EBMETE2IENTES, LET7I/VBBLIURTFRIZ. 25—
FUHRTHZIHE, BRT2A5—TFVELRESF V% 2BETERL
BY2HEEAWVWDREICLYBREMIFELL,

ILIICERIS—TURTFNREEMIZ. TOEEFHSFEN100D
allE8000DallFTHAIEATFE LY, LEAS—FTURTFRE



WO 2021/015040 7 PCT/JP2020/027260

[0026]

[0027]

EMOEEFHADLFER., LYPFELIE100Dallt6000DallTF
THY., ILHICTFELLIEF100DallE4000Dall FTHB, LEET
ST URTFREEYOEETHFFEN LR L LHEERTH 56, B
EFIT. BIHEMBEOMEEBREER %= LYBEZEICRL, > TEBICBITS

RESIVEEOREFER. 25 CIKREOETFHERODP AL EENVT
ML Y+DICBRIENTES, LEEEEFHLPFEN8000Dax%

HBA25%E. BRI, LR LAMRDPIR+DEQRDZBNDH D,
ERBAS—TURTFREEYOEEFTHANFER. UTORERGDT
THAXHRI/OY IS5 T74— (SEC) 292 &ICLYKRDBC
ENTED,

e EEREIOTNTIST4— (HPLC) (RY-—HASHE)
7L :TSKge | (BHFEE) G2000SWy

NS LEE 40T
HSLHYAX:7. 8mml. D. X30cm, H5um

BEER : ASEE% 7NN (0. TEER M) JIAOHEREZET
)

FE : 1. OmL/min

EAE:10ul

BME :UV214nm

DFEY—H—:UTO5EEER

Cytochrom C Mw: 12000
Aprotinin Mw: 6500
Bacitracin Mw: 1450

Gly—-Gly—-Tyr—Arg Mw:451
Gly—-Gly—Gly Mw: 189,

BHEMICIE. ¥0. 2g0LEREIZT—FTURTFNREEYESTENEN
100m | OFBAKICHML, HBIHRLAEE. 0. 2umT7 4L —52BWVT
PBETBIEICELY,. EEFHPFELANET M (FAEY) ZHRAT
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[0028]

[0029]

[0030]

%, COWMAENME LR LY A BRI O M TS T4 —ICHRT B &I
&Y, LIS URTFNREEMOEEFHPFELRDD I ENTE
%,

(BEFDRETTE]
BERICEFINDILETI/VBILRBRTF RIE, ERAMOHEICE
SHIENTES, LEZWEFERB7I/E (Hyp) 3. TROT7I/VB%
BATZIEICKYBRIENTES, LETFIV/EIE. 25—V ELR
ESFVEMKPBTD2AEERBVNDIEICIYEBERZIEETES,
FERTFFR (Pro—Hyp. Hyp—-Gly, Gly—Pro. Le
u—Hyp. Phe—Hyp,. Pro—Ala, Pro—Gly, Pro—
Pro. Glu—Hyp. Gly—Pro—Hyp. Ala—Hyp—G||
y. Glu—Hyp—-Gly, Pro—Ala—-Gly&sktrSer—Hy
p—Gly) & RERAMOBEEILIZERORTF REHREE HDWIE
A=V FERBESFUVENMKPBET B2 AEERVWEZEICLYENREN
/BB ENTED, LERTF NG, DEMEOBEINSEBTZT I/ HE
AWEIEZEEHAE. HEIVWEEBRRTZIAS—FUELRBESTF V% 2B
THRULETIHEEAVDIIEICLYBETDIIENFELYL, IHICE
RRTFRI, A5V FERRESF U2 2BRETERNVIET 255K
ZT. 1 REREELBL 2RBROAMCLYBRWIET 2HE. 1 RERD
SV 2RBRICLDBRVEZERICITO AETZAVS I EICLYEHET S
CEBARETH D, LT BERICEEFNZIRTFROFHS TG u—H
yp—Glyl CEBL. CheRET5HE2FTEBRICEEINDIRTFR
DEEHEDHIRE LTERAT %,

<fbFEERTTE>

EERTFRIF, —BHBRTF REREERAVWTEDLENTES, &
DRTF RERZEE LT, BREERES LCREEBENANTH S, B
MEBGEICIE., FmociEEBoccEEM b TWS, LERTF NI,
FmocEBLUTBocEOWTNDAEZERAWVWTHR/EZIENTES, R
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[0031]

[0032]

[0033]

[0034]

TFROBEHEEKREELT. Glu—Hyp—G Il yT&RINZMNIRTF
ROEKRAZEIF. ROLDITITIIENTES,
FIRMETI/ETBHLALERO. 1TmmEEDORYRAFLYEDF
TIWDOE—XZEHE LTERT 2, MBEFELTIMYTOEIAILRY
12X RERRERT 5, RIS, L7 I /VBEBENCEWTCEK (AILKRFY
IVKIR) BIOTF7 I /VBTHZT)VDOTFTI/EA5Fmocec (fluore
nyl —methoxy—carbonyl) ETR#ETSEEHIC. £
MEERZAWERKRISICEY LBV )Y OhIRF I IILE S LEBEED
FRTIVEEERTFREEIES, IS LRBEEEBETHSET DT
EIC&Y, BET2HEEBFBLIVCTI/VBERELAE. LEERICRTF
REELTWR )Y Y07 I/ EOREEEBRE (BiRE) T3,
HMNT, FmocETF7I/EARELLEROFITOY VEEEL,
Ok ROF>FIOYYOALRFUIIEE, LBV VORRELLT
T/BEELEBEAEFIEAVWD I EICLYRTF RFEIE 2, KR, B
OEETLEEErOF> 7OV O7 X /) EDORRE. FmocETHREL
TIVY I VBOEE ROICIDTIVYIVEEE EEEE ROX> 70
VEERTFREEIEIRINEETIZHI&ICLY. LBEEICG T u—
Hyp—G Il yTERIND MN)RTFREEGKRT 5, REIC. EERTILS 2
VEEOT I/ EORRELTV. ISICLEEENS EEMNIRTFRE L
DI7NAOEBTRELTHYEBICEICEY., EEMNIRTFREEET
%

<AZ— TV FEERIESFUVERBWLEEERE>
ISICAS—FUFELIEESFUE2EBRETRRLETLIEICEY., G
lu—Hyp—G | yTERINDMN)RTFRERET ZHER. ROLD
TOZENTED,
CZTAZ—VERRESF U %2 [2BRETERLIETS] & RO
CEERBEKT D, $aAabE. AF—FVELRRBESFVORTF RiEEEL
BT g 2ERDFOFEICEY 1 RERNIBEZETLLRIC. PI/RTFS

N

(Z
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[0035]

[0036]

—ENEEEBTIER 7I/RTFHY—ENFESITTOVIL MR
TFINTIIRTFH—EEMEHET 28R, FLRTI/IRTFH—
ENEEEETZ2BZESLCTOVILNIRTFIULNTII/IRTFHY—EF
HEETI2BROHEEEICIY 2RBRUBEETITDIIEEWVD, 1.8
FUWEBAEETTZ&ICLY, AS—FURTF NEEYRIBAKREZRT

NTED, ILIC2RBRULBEZEFTTZI&ICELY., LEBAST—FURT
F REEYHBRENS EEG lu—Hyp—G Il y&&E0LI5—-45VURTF

MEEMZER/DIENTED, A7— TV FEEESF U % 2 BRETERN
BEBHEICDODVWT, UTFIHICFEHERT 2,

(1 REERWIE)

1 RBRVIETHWSBRE LT, A5V ERRBESFORTF
RiEEZtIMT 2 2 &P AREREBRTHNIE, FICREINDZRE TIHARL
EROYVRIENBEREBAVDIENTES, BEAMICIE. 255
—€, FA-LTOFT7—E. Y raF7—E BESOFT7—E. 7
WANETOFT7—E, 2907077 —EREEZEIFLIENTE, Th
LOBENLEBIEINZ 1 BEZERTHAVWTE L, 2BULEEZHBLTE LY
o LEBFA—NLTOFT—EE LT, BYHEOFE/NIRS 2, 14
CTEXSAY Ta v, BMEROAT TV ALY T LEREETO

—EREEAWVWRIENTES, ) r7OF7—E&LTE. M) T
U, AT TOUDREERVWSRIENTED, BETOFTT7—EE LT
CRFVYFEN)TOUREERVWDBIENTES, 1 REBRULETH
WBEERE LTI, AEBRICKIEEFNZ2EXE, BERBARRALEICAV
2 EEZERBLEEBE. MREMEMBHXOBREAVWS &<, FhlL
NOBEZREBWD I EMIFELW,

1 RERLBICETIBREE LTE. LEAEIS—FrELIEESF
Y100EEIMIW L LB LAEEREZO. 1 ~5EBEIMET DI ENFEL
W, TREERNEBICHSITZUEBEEIE30~65CE L, WNEREEIX1 09
~T72BEE TR EMNMTFFE LY, LR 1T RBRUEBICLYELNEZ S —
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[0037]

[0038]

FURTF NREYRIBAEOEEFHSFER, IFELEF500~200
OO0Da, £YIFFLLIE500~10000Da, ¥5IFFELLIE50
0~8000DaThd, EEFHFTFEN LROHHICHNIE, HTFEN
BRRTF RB+HDICER L TVWE EWR D, 1 RERLEBORIC, HE
WKL TBREREIEZIENTES, COBEORFREE LTUL &
EZIET0~100CETHIERFELY, AT—FTVURTF KRS
BRADEETHHFEIZ. EMRLASECERWVWSEHEICE>TROB &
NTED,
(2 REERAIE)
2RERWEBTHWSEBRE LT, PI/RTFSY—ENEEEET S
BR 7I/ RIFSY—ENFESLITCTOVILNIRTFINTIIRY
FH—CEEEHETIBR. LR TI /I RTFI-ENEEEET DB
RBLCTOVILMNYRTFINT I/ RTFI—EEREEET 2BHROM
BHERBIFRIENTED, CITHRBHRBICBWT [7I/RTFHF—F
NEEAET 28R S, RTFREONKAN ST I VB EHRIES
BEEHITIRSFY—ETH->T. NKAMS2FBBICTOY VHBWE
EROFS7OVVUADT I VBEAEET 2BEICERT2BEERE WV,
RPHEICSWT ITOVILNIRTFINTII/IRTFS—EEMEET
38R iE. NKAANSIFBEFATOY yH2WEe kOF> 7O T
HBRTFREML, NRKAD3I 7 /VBEEDHEHEHT IR TFSI—E%
WD, 2REBFRWEBTHAVIERS. AEBICKRI2BEFELERE. BERR
AERALICAVS L EEE LGS, MRMEMEYHXOBREB WS
ZERL, ENUADOERERWVWD ZEDEFFT LU,
FI/RTFHI—ENEEEETIBRE LT, LEZETI/RTF
#—+N (EC3. 4. 11, 2. ;T.Yoshimoto et al., Agric. Biol
Chem., 52:217-225(1988)) A &EAZBIFB I &N TE D, Filos Zid.
Aspergil |l usBEED7I/RTFHF—ENEMEET 2HRE
BIF22E&NTED, 7AVINIRTFIONTII/IRTFI—EELER
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$HRIRERELTUL, £&2E7OVINIRTFIUNTIIRTFI—E (
EC3. 4. 14, ;A Banbula et al., J.Biol. Chem., 274:9246-92
52(1999)) MEEZIFD I ENTE D,

[0039] 2 REEFRANIBAEEITIZIEICLY. LERAS—TFURTF REEWRIEK
EICEENTWADNSIERTFRELIS—FURTF REEYMER
NTCEB, BFEMICIE. LRBG Il u—Hyp—Gl yaEa5—45 RS

NMEEMER/D I ENTE S,

[0040] 2 RERWNBICHITIBREE LTI, L&A RIS VYRTFR
BEYWRIRAT O0EENMICH L TR LAEREEZO. O1~5EERET
BZTENMFFELY, 2REBRUIBICHTDINIBEEE3IO0O~65TEL. &
BRFEIE 1 09~7 2B5E & TH 2 & FFE LW, L2 REERANIBICLY
BONZOAS—FURTFRESHMOEETHSFEIR. IFELIE100
~10000Da, YHFFELIE100~8000Da, X5ICFFLL
i$100~4000Da<ThHd, A5—TVRTFNEEYOEETHST
2%, EMULASECZAWVWSHEILLI>TROZIENTE S,

[0041] 2 REEFEWIBIE, E5SBLAEG Il u—Hyp—G Il yDNYRTFRELER
§TEHIEEELBZENELTENING, COEHLEEIAS—HFURTFR
BREMRIBRARICEZNERTF RABFITINKSBINTLEDRVELDIC
. 2RERVBICHITIEBERE. WEBRE. WERESLUPp HEZHEAET S
EMFELWV, CHICLYAS—HFIURTFREEYME LR L ZEETH
DFEOHBERNETEIENTFE LWV, 2 RBRUEBDRIC. BREZKES
TIURENHD, COBEOKRITEEE LT £&2E70~100TCE
TEHZENMFFELWL, I5ICT1 20CTHMULOBRENIEATH 2 &HF
FLW, £, TNIC200CULEORENI TEBERIEIEZ & TH
TH 5,

[0042] 2 REEFRIMIETIE. LTI/ RTIFY—ENFBUEEETZER. 7OV
WRYRTFOUNTIIRTFI—EEEEBT IBEROMIC. Ba2EMH
HHETIEBREZAVDIENTE, NDOERSLEMZET BRZ 2B
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[0043]

[0044]

[0045]

EHBTZEETED, CTNICLYBIERMEZDELBRET 2T & A HTHE
E1RB, TOBEICBVWTHWSIERE L TG, REERZI5 -5V 0
., 1 RERVBICAVWIEBROBEAICISCTEERIRTZ2ZE/MFELV
o FMLAZEARZEMELTIE, £EAETOVSY—EEME. kOF> TS
O —EEEREOIRTFI—EERERTDEIENTES, ThITL
YBIEMMERBDIRTF RREEDBBRET D ENTE D,

ISICTI/RTIFHY—ENESEIE. BERNICNRIHRAUOT I /8% 1D
FOWRBIHZEFLETHD, DO 1 RBRLBICL>TELSNEZIS—
FURTF REEYRIBEICO FENSMBO TRKEVWRTF RBAEENZHE
. 2REBRNBETI/IRTFI—ENEMEBETIBEOHATETLEE
X, TOWEKENIE LRI T S, COLDBRBEICNIET SH. 2
REFRWIBTIE, &2 3700 Y OhIKRFIIEREMKSET 255
(7o sd—tEEH) 28723 TY RRTIFSY—ETHz7O) LAY IR
TFH—EEAWVWDIENTEDS, ThICLY 2 RBRVUEBENRNICTD
ZENTED,

A5S-S5V FELRESF U %2 2 BETEBRWIET 2 75T 1 REBRL
BICL>THBHNDTEDKREBRTF REERTEIENTES, DR
TFRIF, E2IE X, —Gly—X,—Glu—Hyp—-Gly]l] (X8&
VX, 7Hy p) TRINDT7I /BRI EETDHIENTES, wm< 2RE
FWEBTIE, LB [X,—Gly—X,—Glu—Hyp—Gly] TKRXIh3
RIFRICTII/IRTFY—ENEEEE T 2BRNMEAB L. NKHO X, H
WEET B EICEY [Gly—X,—Glu—Hyp—Gly] TRIN37
2/ BEINEETEIRTFRIEONS, RIC. LB [Gly—X,—G I u
—Hyp—Gly] TRINBIRTFRIL, PTI/RTFHY—-ENELEES
TEOERNS2EERAL. JYIVBLIUXpERTZEICEY,. [Glu
—Hyp—GIly] TRINZRTFRKAELND,

(A=Y RTF REEBYOFEE)

ERULAE2BETORBRRUIBEETTSZIEICEIY. Glu—Hyp—G
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[0046]

[0047]

[0048]

| yZB80AS— S URTFREEYERETHIEHNTES, L85 —
FURTFREEMICIE, Glu—Hyp—GIl yTRINBZNIRTFR
DADRTF REETNTWVWSED, BEBEICHUTHERTZIESFELY
o COFEDBEAEE LTUE, ERAMDFEERVWD I ENTE, k&
ZIERAER, A BRI OT RIS T4 — A F 0BT NTST

WHIOYNIS 74— PFI4ZTAVAINT ST 14— EDE
BRAIOAT NI ST 4 —REXZBVWBIENTES,

BEMICIE., 75 URTFRRREVELUTOREICLIYBRTSZ &
BTER, $RLELEEIS—FURTFREEYWOH29. /1 0mL%EA
FURMAS L (FEAEERE : ThI/NRN—)L (B4EFE) DEAE—6
50). RY—HARKHE) KABHLELER. BEKTBREINZETRAR
R 2—LED%Z0BINT 5, RWT, BE1RS NRY) 2—LES% LA A
VERBMASTLERFEDAF URBMBER T NI L (exid@mRag: Th
=)L (BEFEE) SP—650] . RY—HKARME) ICA&H LA,
ARBKTAEINDIE 2R, RRY 2 —LBEDEEINT 2,

RIS, B2RA RRY) a—LBESETIVERDS L (& dEmaEE: T
77Ty IALH-201 ., GEANLRTT - v RAUVKARHE) L&
Wl., S0EE%AY/—ILKBRTBEET S &EICEY, Glu—Hyp
—G Il yDOM)RTFRBEZFNZEHZOUINT %, REIC. OBEDICH
LTCHEAS L (FE2idERE: TuBondasphere 5uCl
8 B300ANTLI. v4—49—I{H) 2RELLREREI/OT NS
74— (HPLC) ZAW 0. 1TBEE% M) 7N FAOHEEEL32E
E%NUTOT7E M= M) NKBBROERREARTOET DI &ICLY. G
lu—Hyp—G Il yz2SHETRHEDLIENTES,

(EZLEMREOMIBIERER. BEICSITI2EEILIIBTEDORER.
B EEIT T BEF)

ARBICHRIEERIE. EABEMIEOMAEIERERI THD I &ENIFEL
W, BEFIX. L H>ICHyp. Pro—Hyp. Hyp—-Gly. G
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[0049]

[0050]

[0051]

|y—Pro, Leu—Hyp, Phe—Hyp,. Pro—Ala, Pro
—Gly, Pro—Pro, Glu—Hyp. Gly—Pro—Hyp., A
la—Hyp—Gly, Glu—Hyp—Gly, Pro—Ala—Gly
BHOPICSe r—Hyp—G | yhoa2BLYBEINhS T ULEOT7I /B
 FRERTFR ELEENRLDIE. HE2VEENLDEREESEES
BL. o TEAFMREOMARBBREEFERZRTIIENTES, ZhICL
YUBERIL, BBRICBITZ2REZLIEEEDOREER. HEIWIIREETT
FEEERD VR EBVWT D ERTEIENTES, LD > TEERIL.
EX RO IBIERER & L CEAEMBOMBEEIE A (BEI 2 AR
WCERT 2 ENTE D,

BERIL., LETIV/E FEERTFR 5 LLEThLDE. HB0
EENSDLR2BMEESETIIEND, BEILBIIREFILEEED
REF., HDWIRBETFHFTHDIEHBTFELL, BEFIZ. LD
LD ICEH MR OMARIBIEREER BT 5. BBILBITZ2REFL
FEEDRER E L TEHEMBEEZIEEI TSI &ICLY,. REBEOREIL
EEEE(EETIAHBICAVDIENTES, ISICEEFIL. BEEICHT
LIREETFHAIE L CEABMBEZIBEIE2 2 &ICLY. EXEMRED
BPICE > TRHRETIREOCETZMHALGICFHTZ2ENTRHWS 2 &
£ TED,

BEAIZ. BOMICELGIERONICBADOHETHEETZENTES
o TOWREE LTI, BOMICKRET 2BE. & X IE8H., BRF. 7
tILEL BMFL RE, RBHA, A ERHAREOREETEIENTE S,
IHICLERULAEFBROEER %, MBRIDEETZIEHTES, BEEFIR
EEZAFERLAETI /B T/ BOMAEDLE. FEERTFROD
BLEBVWTNHZEEZETH, INLHRBETRRICRNINS D, FOF%
SILLZERNTRETH D,

BEFIZ. FROMICKETZ2HE. REAEHE, 7)—L, O—2 3
VIREDHRH. BEFIREDHBEETEIENTES, ILICHEKICERE
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[0052]

[0053]

[0054]

BYADT-ODERELIEBHFNETEIEHTE S,

BEFORESEIR. WREOFE. M5, KE BRIME. BEHFE ¥

E5iEkm. HEIOBELEICEL>TERS, LEBEFZRORS T 21556,
BE5Eld., FEAERATBHAZY O, 0001~2500mg "k gTh
B22EDHFFLL, 0. 0001 ~500mg/ kgThdIerLYFsE
LW, BEFIE. ZOFRENEZEHTFTHDBE. 15H4<Y 0. 00
1~80EBE%TEERNRENDIAIE L, LEZIEHMFITHB1HE.
. O01~100EBE%TEFRFNZIENIMFNETEIENTES, L5
BEEIF. FRONICKET2HE. TOMOBREROHRICL>THETS
BEREILBVWT, BOKESOHBEDHREEEZSEICL TEERDS I EN
TES, BEFIZ. 1B1~EOICHITTRETEIENTE, HDWET
~EBEICTO®RETSZIEHTES,

BEFIZ. ARBAODRICELEZRIFTILVEET, tOoBEIXD. &
HEPEOHFEREEZBEEEIRDIIENTES, OB PELT, 41X
Vo, O—b—8. FTBELIVPINSOFESE. < VaFLH000HMEY
BN BEXANF (BR) BLUREBE. REMQREOEZBOER, O—
YLE)— IFFTETFHSOHEY. THA—DS50HMEY. VTT7IN
SOMEMEEEREITDIENTES, IHICEERRFICHFLT BERICH
WBEF FHFRINZBHRE LT, &AL #E&F oy 7, 735E7
Tb, E5F v, VILEY b RSHAV M RUEZLEDY FY) (B
Al (BLME. 2 afE A—YRI9—F. YVBEHYDL VILEY N TV
DV) L BRE (RFTIVUVBRITRYOL ANY. RYUTFLYT) D
—b. ¥ UA) . BREER (NLaraTFyFy) SLCEBEE (59 ILE
BrhUDL) BREZBEIFBIENTES,

(&)

AFBPBICHRDIBEFIL. ERDLHICHYp, Pro—Hyp. Hyp—
Gly, Gly—Pro, Leu—Hyp. Phe—Hyp. Pro—Al

a. Pro—-Gly, Pro—Pro, Glu—Hyp. Gl y—Pro-—
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[0055]

[0056]

[0057]

[0058]

Hyp. Ala—Hyp—-Gly, Glu—Hyp—Gly, Pro—AI
a—GlyRbWcSer—Hyp—GI| yhohRzELYEBEIND 1 UL
DT I/BFELIIRTFR, ELLEENLDE, HH2VIEETNLDLEEE
A EE2EBT 5, BEFIIR. LRLAETIV/B, FLEERTFRORMORE
M e L CEARMBEOMEIEREFRZB L. B> TEHEBICBISIRER
IEBEDREER. HEIVWEREBETFHERO R EEVWT D ES
THIENTED, ETNEERRRIE, BERICBTIREITLIZIBEDR
ER. H2WEREETFHRAOLET I /BFELERTF R FLREZO
B/, E LR ZDLZEBMETHDEWVWA D,

[BR & dn ]

AREBICHRIRBRIE. LEBEHESE, LEAEETERICZENS
EMFFELWLEREORTF R, LBRDEBYBETRRICRINI NS /20
 BOBSICEZERDATETH D, LD >T. AERIZ. LEEEEHZ
SUMBRE LTREILEMAHIBRE TEIRT S ENTES, IHICE
ERICHR2ARERIE. BFERRBER FLEBEMRTIEBEMELTAVDS
lEHTED, MRMICSFNZIBERAORELLTE, 0. 001~10
OBEE%THD I ENTFELL,
el

BT, EfeflaZE i TARREZ L YFRICEHRBT SN, AERIIINSIC
REINDHDTIFAEL,

[EhEf 1 MREMZNSER (in vitroHR ]

(B8 D)

<FI/W RTFRELTAS—FYRTF FRAWOER>

E2LFEMRIC T B MR (R & T T B3 E L, b T B
1~2ICRTT7I/B. 7I/BOMEE., YRTFR, MNIRTFREL
CAZ—FURTFRREWE, ERULAEFERICIYEEL, FRFBRRT
A—H—DOAFTBIEICLYERLL,

CITRIFPICRIND I/, 7I/BOBEEEBLUORTF R,
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[0059]

[0060]

TI/)BE—XFTRLEIIBREEHEWVD, X1/, PO IF. oYy
—bEROFSFOY VTRINBIRTFR (@AREL: 1G-3025],
BACHEM#&) TthY., 0OG] I, EROF>TOYY—-FYIUT
REINBIURTSFRK (ERE: [G-2365] ., BACHEM#&®E) TH
%3, TGPOJ & JV>yrv—=—7n)r—kkrkox>r7O)rcRIhdtb
DRTPF R (BRAESHE—TITAFIv/RVE) THD, b TPOJ 1E. N
Kmlns 7Oy >y, erROF> 70 Y OIEICCERmRIANMIT TES L&
RTIFREEBEKRT S, 2D &EE. [POJ UHDRTF ROZBHICDOWT
LEETH D,

ISICKRTA, TAOG] &, 7S=Zv—bRaoxy7aoyv—-syvv
TRIND NIRTFR (BRARHE—TZAFI v VE) THY., TEO
Gl id., 9 IvB-brkOox> oY y—-JYSrTcRIND NIRRT
Fr (KA E—TAFIv/VE) THD, SOG] & UV —E
FOox> 7Ol y—J) v TRINB M) RTFRK (A E—Ta4F
Ty NRVE) THY., TGP JVPr-=T7O) v TRINDZIRTF
N (&R&: TG—3015], BACHEM##) TH3, TLOJ IE.
O4>Y—kROF> 7O Y TRINDZIRTF RN (KX E—TA4F
Ty nRVE) ThHY., TFOL W 7z 753=v—kRox>7Ooyy
TRINDZIRTF R (BRARRE—TAFIv/VE) THY., TEO]
& JIYIVB-EROF>FOY VY TRINDZIRTF R (BRARHE
—IAFTv/IVE) THD,

[PAL I, 7OV Y —TS5ZVTRINZIRTFR (BRX&tE—x
AFTvRVE) THY., TPAGIIF. Ay —-T753=v—-J)o T
RINDMN)RTFF R (BAEEE—TAFIv/VE) THB, PG
. oYY =T ) UTRINBZIRTFR (KA E—TAF I v/
VE) THD, PPl k. 7OUy—70Y Y TRINDZIRTFR (F
ARHE—TIAFIVvIVE) THD, 0] @ erOF>TO)Y (B
@& : T080—-01642], BLE74ILLMAMERASHE) THY
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[0061]

[0062]

[0063]

TGl YUYy (ERE: T073-00732) ., EL71/LALF
SHEHASHE) THY., TP R, 7oy (BaE: 1161-04
602, BX7 4 NVLFMAMEGRAZHRE) THY., TP+0 & L&
ZalrveeraFe ol veolEaeETHY. TO0+Gl &, EEER
Qx> 7Ol ved ) EDlEETH S,

ILIC, R2HFICKRINZ AT —FURTF REEMA (ERE: ITY
PE-SJ. FHESFUHAHR EETHLPTFE (Mw) #9750
Da) l&. BT Z2EHETEITLAELC—MS /MSIZLZEERITICHEL
T, UTOMEKZEEZATWE,

Pro—Hyp:8ppm. Hyp—Gly:7389ppm,. Gl y—P

ro—Hyp:8ppm., Ala—Hyp—-Gly:199ppm, Gl u
—Hyp—Gly :9ppm, Ser—Hyp—-Gly:176ppm. G
ly—Pro:1159ppm, Pro—Ala—-Gly:2229ppm
AR 111 77ppm,

R2HFICRINDZAS T URTFREEAYB (BREg: [A5RTPU

1. FRESFUMHRARHR, EEFHSFE (Mw) :#630Da) &
. BRTIRETEITLELC—MS /MSICLZEEMTICHVT, AT
DK% & A TW,
Pro—Hyp:8ppm. Hyp—Gly:3447ppm, G|l y—P
ro—Hyp:36ppm, Ala—Hyp—Gly:436ppm, GI
u—Hyp—Gly:49ppm, Ser—Hyp—Gly:120ppm.,
Gly—-Pro:2379ppm, Pro—Ala—-Gly:2645pp
m. 85t: 9074 ppm,

LC—-MS /MSILLDEERTIE. ROFHTRIT L,
HPLC%E: TACQUITY UPLC H—-Class Biol,
Waters

Corporation)

Hh>5L: [Hypersil GOLD PFP 2, 1TX150mm, 5
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[0064]

um (Thermo Fisher Scientific. | nc&l)

ASLEE:40C (V=773 h)

BEE: (A) 0. 2%FBBLUV2mMMEREE 7 >V EZU LEBKAR
(B) 1T00%Xx%./—I)

(/2T hNRE)

Time () R&E (L 2) BEHE (A) OEER

1=>v )b 200 98
3. 560 200 98
3. 51 400 5
7. 00 400 5
7. 10 200 98
17. 00 200 98

HAE:O0. 5ul,

MS, /" MSEE: [ Xevo TQ—XS]. Waters Corpo
rat i ontt&l

A1 Fvibix: Positive ESI

Capilary (kV) 1

Desolvation temperature (C) :500

Source temperature (C) :150

MR M :

RTF R (BBS) precursor ion (m/z) product ion (m/z)
Gly—Pro (GP) 173 116
Hyp—Gly (OG) 189 86
Pro—Hyp (PO) 229 132
Ala—Hyp—Gly (AOG) 260 189
Glu—Hyp—Gly (EOG) 318 225
Gly—Pro—Hyp (GPO) 286 155

Ser—Hyp—Gly (SOG) 276 189
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[0065]

[0066]

[0067]

Pro—Ala—Gly (PAG) 244 141,

<EIHFRMIEDLER>

T, E NERFEABEMEHFDPC—C (A5 I HAEHH) %
AF L. ROWTLEEABEMRELAMBEEERI6 V)L SL—h (Co rn
ing#E) OV TIICO. 2X 1048 /disheEhzdLdICERBLE
o ILICLEEEIABMEOAFHICNE L TWelRREFEZEOCEREM (
BmEZ: [Follicle Dermal Papilla Cell
Basal Medium]., A5\ MFAHEARHS) 2. F7ILICH
L200uLdo#iadT2&EEIC. BV TIIARTLEEABEMEE 2 455
B. 37 CTmEELk.

RIC, EEREBABMELSY 7OV 7T Y MGl & &R LK.
ZF0 IO LEEREME, ERULARRAFESTQWEIOEREEM (
BmEZ: [Follicle Dermal Papilla Cell
Basal Medium|, ASNMAHARHE) 200 u L ICEH
L. L&Y, EBEENERNT 2 &IC& > THRBENMEET 20
EhELIET 27O DFEAIEMIE A #ERE L /-,

(HERIETEEBR)

FaRD & D ICEBINZEBAEMBICH L. LEODEZABTHZT7I /BB
. PI/BOMEE. RTIFRELVAS—FTURTFRESYERT ~2
KNI RICBEERZLDICHNT & EHIC. BV LA T LEEREAEM
B4 7 285@. 37CTEELE, TITERDEL D ICEFIN/ZEAEM
RZZCVTILO—2IIN L, BEKZ20uLimmL., OB EMES
FRIC7 285, 37 CTHET S EICLYRBRRE (3> bOo—)L)
HHEE L, TOR, BRKILEEZEBEZRN LAY o )LHOEAEME
KL, ZNEFNZa— b3y REICLYEFELTWSHIEEE (£
B) Ao Lk, 22T ITZa— b3 Ly NED & BESEES
NTWBEDIIHPARKREN150ug,/ mMLEAZELDICZa—MIW
Ly RERML, 2098E&ELA%K. PBS () VEBELESIEK) THF
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[0068]

[0069]

U, ISICLEEY T HRAHERE LTI EERESESC508E%T
H)—=IBER200ulLiRmmML, EHTSD, TO%, Za—rJILy F%E
EULEEIVINDERSA0ONnmICBITIRAEELEAET S &ICLY., £
BBV TIIHOEMERERNET 2HEEWVND,

I 5T, BEKERMLUAZD oI ROEIEME (FREARE) O£
BICH T BEEBN RN L 27 IO EZFEMRO £ % MiEigiEse
(%) ELTRDBZEICLY, BEBNET 2 EXARMB O IBIEIRE
ER%ZEHE L /2. S 5ICLEMREBESR (%) ZHREH0ETE I &ICLY.,
BERHIET 5B EMREOMEEEREFROEEMZTML L. 0B
B, MEHLEELTY 7 b0 I 7 (ARE: [T/ (V
er2. 1) ], KAt BERY—EXE] #FW. Smirnov—
Grubbs (EAlKE) 2X£TL. »OEREKE (PfE) &L7TO0. 05
HLEWMEICREL, ZD%. Student’ s t—test (t#
E) #ETTRHIEICLYHBITR & & L, BRERIBLVER2ICR
T, R1~2f, T++] BMIIhAEBICSWT, EABEMBIROMAZIENE
REFRICERUDH D EFII N, T+ MIIhAENTIE, HEE
JER (%) N1 00%&BAT,
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[5=1]
Table. 1
TEBERIE ZEE R Sl A——
RTFE (RERE) ¥ EE=100 HRE
PO 0.05mM 126 = 8 0.011 ++
0.5mM 127 = 3 0.002 ++
5mM 129 = 6 0.004 ++
0G 0.05mM 124 = 4 0.005 +4
0.5mM 121 = 1 0.004 ++
5mM 117 = 5 0.022 ++
GPO 0.05mM 126 = 3 0.003 ++
0.5mM 125 = 4 0.003 ++
5mM 120 = 4 0.009 ++
AOG 0.05mM 127 = 5 0.003 ++
0.5mM 126 = 2 0.002 ++
5mM 119 = 2 0.006 ++
EOG 0.05mM 126 = 0 0.018 ++
0.5mM 131 = 1 0.001 ++
5mM 121 = 8 0.024 ++
SOG 0.05mM 113 = 0 0.120 +
0.5mM 116 = 3 0.015 ++
5mM 109 = 2 0.084 +
GP 0.05mM 105 = 4 0.174 +
0.5mM 109 = 2 0.005 ++
5mM 114 = 2 0.001 ++
LO 0.05mM 104 = 6 0.285 +
0.5mM 105 = 2 0.049 +
5mM 104 = 5 0.279 +
FO 0.05mM 104 = 4 0.186 +
0.5mM 106 = 2 0.028 +
5mM 104 = 1 0.036 ++
EO 0.05mM 102 = 6 0.720 +
0.5mM 109 = 4 0.070 +
PA 0.05mM 105 = 2 0.079 +
0.5mM 111 = 1 0.002 +
5mM 107 = 5 0.094 +
PAG 0.05mM 110 = 4 0.040 +
0.5mM 113 = 1 0.010 ++
5mM 115 = 4 0.010 ++
PG 0.05mM 120 = 5 0.005 ++
0.5mM 120 = 1 0.001 ++
5mM 120 = 5 0.004 ++
PP 0.05mM 116 = 3 0.004 ++
0.5mM 113 = 6 0.024 ++
5mM 109 = 2 0.019 ++
(0] 0.05mM 114 = 1 0.002 ++
0.5mM 114 = 3 0.006 ++
5mM 110 = 5 0.045 ++
P+0O 0.05mM 116 = 3 0.003 ++
0.5mM 120 = 5 0.005 ++
5mM 113 = 2 0.005 ++
0+G 0.05mM 110 = 4 0.029 ++
0.5mM 110 = 3 0.020 ++
5mM 107 = 2 0.038 ++

[0070]
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[0071]

[0072]

[5R2]
Table. 2
TI/EEFERIT EEEEEY IR paf:cfad e
RIFR (BRREE) *EB=100 BERS
377U T Fh 0.025% 109 =+ 5 0.080 +
BEMA 0.050% 119 = 4 0.003 ++
0.100% 127 = 3 0.0003 ++
I-FUNTFY 0.025% 109 =+ 3 0.007 ++
BEYIB 0.050% 110 = 2 0.001 ++
0.100% 111 = 3 0.004 ++
(£8)

K1~2icdniE, Hyp, Pro—Hyp. Hyp—-Gly, Gl y-—
Pro. Leu—Hyp, Phe—Hyp, Pro—Ala, Pro—G|
y. Pro—Pro. Glu—Hyp, Gly—Pro—-Hyp, Ala~—
Hyp—Gly, Glu—Hyp—Gly, Pro—Ala—-GIlyAabt
IKSer—Hyp—G Il y»oR3BLYRBRENSIUEDOTI /B Tk
BARTF R, WIhd EXLBMBEOMIEEREEREZET 2 &80
27 INHDT I/, FEERTFRESECIAS T URTF NEEY
tH. EARMEOHMIEEEEFERZBL TWe, IHICP roBLTHY
PDT7I/EBOHEEE. HypBLU'G | yOT7 I /EBEOHEEH. EHE
HREOMISIBREFEREZB L TW, ChICLY LEETI/VBELURY
F R BOICINHEELAS—TFURTF REEMIE. BEFE LT,
BARMICITEIBEMEOMABIERER, BEBICBITI2REZLEIETEDR
EHF, HEIWITRMEETTFHFE LTHEMTHZ I EDNTBRIN,

[EfEFI2 : ATLRAII A ERAVWEREDRB L UEENROERERR

(in vivoRE ]

% S BRMOMHIARE LIEATL AT Y R30E%E, EFERIFWHKR
SHBNOAFTLIEICIYER L, EEBATLATDRICDWT, I
EXRITDHIEROIETDRDEFICHIT, THDLE LELOEREI.
BEAR @ERE: [RAMRRMyJ) | BABEIEMARHER) 25
AT/ —<NBE. TRV LRZHEFREN (BR&: THR—ADfH
1. BAEBEIEMASHR) 2523V M-IV EE, LEYITRVT L



WO 2021/015040 25 PCT/JP2020/027260

[0073]

[0074]

[0075]

[0076]

REFHERICPro—Hyp%a, ZOEBEN0. 3EERERDELDIC
MAREESZE18BE, LRIV LRZERARICERETIS —
FURTFREEMA%Z, TOSBEENSEERERDLDICMARE%
BRB2E, LRBY TRV LARZEHRERICERT RN 5%45 0
S URTFREEWCE. TOSHEEN2. bEEXEADLDICMX
REBZESAEBIFEDNLAD,

RIS URTFNREEWCIE. FTHES FUHARIMIEFREFD
= URTFREEYTH>T. LRLAEFRETEITLELC-MS /M
SICLZEERTICENT, UTOHEKEZATWE,
Pro—Hyp:12772ppm, Hyp—Gly :6353ppm, G
|l y—Pro—Hyp:32010ppm, Ala—Hyp—Gly:45
4ppm, Glu—Hyp—Gly:24ppm, Ser—Hyp—Gly
:239ppm. Gly—Pro:26387ppm, Pro—Ala—G
ly :2183ppm, §51:80422ppm,

FEROBREDAT LAYV A%, RE23£2C, BEEES55£10%
. BEEBY A 7)1 285R, BAEE7 : 00~19 : 00, HHERDRHEDT

BEEAE L., £%1 1886 & LA XOBEBEER L, TITATL
AR, AR 2 BImMEFET D EMEMNRTY., £R4BEREICITES
ILRBZENMBOND, AFRFICEWT, ERBATL AT D XOBESIZES
ThHolo M1, YTXVVLRZHEFRARESZ LAY M—ILEEDER

1 BEOAT LAYV ADEN%ZRT, BM213. Pro—Hyp%Za0~
TR LARZEHFARNESZE1HOER 1 1 BROANTLAITTIZAOD
PR E T,

ZTORR. M1 BLUH2aW LTI ENLBEINSZELDIC. Pro
—Hy pEEURELZERLAANT LAYV AILBWTEEZTRENERI
nr,

ILICMENMBZE 2R THI2ER2BMOANT L ATV X% EBHEREY
HMASHENISAFL, YBATLATIVADEZES 1 0& LABEICBL



WO 2021/015040 26 PCT/JP2020/027260

[0077]

[0078]

[0079]

[0080]

T, BEHOER 1 1 BRBICBITE2ATLAYIVROBEZEEZBRICLYRIE
L7ce #ER%E. RIILRT, RPOFEIZ, EFHICBITFZ6EDAT LAY
I ADBEEEDFHEERT,

[£3]

Table. 3
iz A7
/—YILE
avka—) L
F1H
F 28
LR

~N Wi | O O

(E%]

FEICENIE, Pro—Hyp. I5—45URIFNREWMAB LTS
—FURTF NREYCIE. EXBEMEOMIIBEREEREZEL. T
BEFIE LT, EFEMICITEIRMROMAIBIERESR]. BREICSITIHE
BFLUVEEDREFR. BROTICREETFHAIE LTAMTH S I ENRE
Ihi,

[EHEGIS : DR (EREYMENER: in vitroiE) ]

(B D%H)

<TI/B. RIFIBLTAT—FURTF REEMOERFE>

EIFRMEICH T S HEEEEFR ZfMET 288 & LT mROT7 X
JBTHZTIZY (BRE: TL-T75=v] . BRIEEHARHEHE, B
#07%5:01101-30) ., ZIL¥=—y (@R&: [L-TF7ILF=V
1. BE7AIVLMAMERASHE, HH4DO/ES:015-04613
) TIEETY (BRE: TL—JL93IV] . BL7 1L LMAMEKRR
S8 H40OF/ES:074-00522) L7OVy (BERE: T
L-70Y >l BE74ILMAMEMASHE, HSDOTES: 161
—04602) ##fF L1,

<EIHFEMBOLERF>

R UM ICE T 2<EABRMBEOER>SDEETHIALLIE &



WO 2021/015040 27 PCT/JP2020/027260

[0081]

[0082]

[0083]

[0084]

[0085]

RUHEICEY, EIRMEZERL .

(WA BT BR)

B3R U2EEf 1 I8 % (HREiERR) ORBETHALLZIEERALU
BRICKY, EEA (TI/B) AT L EAEMBEOMREEREFRS
JUZDEREMEZTML L, BRERSICRT, WTHORBICEWTE,
EAFEMREOMREEREFREZARICT T EREBOOShAED o 1,

[3R4]
Table. 4
TE/BERIE L) PTEES polic]=a .
NTFR (BRREE) »tEB=100 tRTE
Ala 0.05mM 94 + 1 0.00 -
0.5mM 100 =+ 8 0.96 -
5mM 95 + 1 0.01 -
Arg 0.05mM 93 + 6 0.14 -
0.5mM 98 + 3 0.35 -
5mM 101 =+ 2 0.40 -
Gin 0.05mM 92 + 2 0.01 -
0.5mM 94 + 5 0.12 -
5mM 100 + 4 0.91 -
Pro 0.05mM 91 + 4 0.03 -
0.5mM 93 + 5 0.09 -
5mM 96 + 1 0.02 -
(E)

RAICENIE, 7o, PLFZY, 0835070 VISEAE
MR OMARIBIBEEERARAT 1 TTHY., Hy pREDHEDT I /B8
ICBR > CEARMREOMAIEIEREFRZE T2 ENATRBRI N,

LEDEDICAFKBDOEREDHES L CERAICDOWVWTERIBZITAR > 2D
. PROBREOHES L UCERBAIOEREEEEAEOE S &5 LT
5FELTWS,

SERTINAEEROFBES L CREMET X TORITHRTH > THIR
BREDTIRBAWEEZONDINETHD, AFRFOEHEIE LR LFHAT
EAR TEROERICL > TRIh, BROHHEEHAFEOEKDS L CEHENR
TOITRTOEENEENZ ZENBEHIND,



WO 2021/015040 28 PCT/JP2020/027260

[55KIA1]

[553K1R2]

55 KIR3]

[55K1R4]

[E53KIR5]

[E53KIR6]

[553KIR7]

AR DEIF

Hyp. Pro—Hyp. Hyp—-Gly, Gl y—Pro, Le
u—Hyp. Phe—Hyp,. Pro—Ala, Pro—Gly, P
ro—Pro, Glu—Hyp, Gly—Pro—Hyp, Al a—
Hyp—Gly, Glu—Hyp—Gly, Pro—Ala—Gly
BROEWMICSer—Hyp—GI| yhoRZELYBENZ TULEDT
S/BFELERTFR, HLLEENLDIE. HHIVIEETRLDLEE
Bt e=28Y 5. BFH,

RIEE7 I /S LURIRRTF NG, -5 VHKTHS.
IR 1 ICEEEHDESH.

AIEEBEBFIE. RIEET7 X /BI AR TF RonwThha i
KEBBLIAS—FTURTFREEYWTH D, HBFKIE 1 FIFFEKRIE
2 ICEEHDOBEERL

RIS — 7 U RTFREEMIE. TOEEFHH)FEN100D
allE8000DallTTH 5. HKRIEIICEEBDEEH

RIECEBAIE. BIABRMREOMRBIERER THD. FREI1 NS
R4 OWThb 1 IBICEEHOBEEH,

AIEEE BRI, BREBICBITDEEILIIBEDORER. H2WIIH
EETTHATH S, BRE1DSEKRELSOWT I 1IFICEEHD
BEH.

BERE1HASERBEOOWVWTIAN 1BICEHOBER ST, R

5K

anh

]
ARo



1/1

WO 2021/015040 PCT/JP2020/027260

[E41]
FIG.1

[E42]
FIG.2




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2020/027260

A. CLASSIFICATION OF SUBJECT MATTER

A61P 43/00(2006.01)i; A6lP 17/14(2006.01)1i; A61Q 7/00(2006.01)1i; A23L

33/175(2016.01) 1; A23L 33/18(2016.01)1; AG61K 8/65(2006.01)1; AG1K

38/05(2006.01)1; A61K 38/06(2006.01)1i; A61K 38/39(2006.01)1

FI: A61K38/05; 2231.33/18; A61P17/14; A61K38/06; A61Q7/00; A61P43/00
107; A61K38/39; A23L33/175; A61K8/65

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61P43/00; A61P17/14; A61Q7/00; A231.33/175; A23L33/18; A61K8/65;

A61K38/05; A61K38/06; A61lK38/39

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Published examined utility model applications of Japan
Published unexamined utility model applications of Japan
Registered utility model specifications of Japan
Published registered utility model applications of Japan

1922-199%6
1971-2020
1996-2020
1994-2020

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X JP 2004-307370 A
04.11.2004
examples

(2004-11-04)

X JP 2016-88933 A
(2016-05-23)
particular,

(MINAMI,
clams,

X JP 2005-281277 A
LTD.) 13.10.2005
[0027], examples
example L)

(KYOWA HAKKO KOGYO CO.,
clams,

Yasuhiro)
paragraph
treatment example 3)

(YATZU SUISANKAGAKU INDUSTRY CO.,
(2005-10-13)
(in particular,

LTD.)
(00297,

1-7
paragraph

23.05.201¢6

[0067], examples (in

clams, paragraph

comparative

I:' Further documents are listed in the continuation of Box C.

& See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“B” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than
the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

29 September 2020 (29.09.2020)

Date of mailing of the international search report

13 October 2020 (13.10.2020)

Name and mailing address of the ISA/
Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku,
Tokyo 100-8915, Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2020/027260

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. |:| Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet

L. |:| As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. & No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos. : Invention understood by

selecting “Hyp” of claims 1-7 (invention 1)

Remark on Protest I:' The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:' The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:' No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/JP2020/027260
Patent Documents Publication Patent Family Publication
referred in the Date Date
Report
JP 2004-307370 A 04 Nov. 2004 (Family: none)
JP 2016-88933 A 23 May 2016 (Family: none)
JP 2005-281277 A 13 Oct. 2005 (Family: none)

Form PCT/ISA/210 (patent family annex) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2020/027260

<Continuation of Box No. III>

Claim 1 is an invention in which an invention-specifying feature 1is
expressed as “15 options consisting of amino acids, dipeptides, and
tripeptides.”

(Invention 1) Invention understood by selecting “Hyp” of claims 1-7

Document 1 discloses a hair growth agent containing hydroxyproline, an
N-acylated derivative thereof, or a salt thereof (claims and examples), and
also indicates that the hydroxyproline can be obtained by hydrolyzing
collagen and purifying (paragraph [0029]) and is prepared in a formulation
such as a tablet (paragraph [0052]).

Accordingly, the invention understood by selecting “Hyp” of claims 1-7
lacks novelty in 1light of document 1, and thus does not have a special
technical feature.

(Invention 2) Invention understood by selecting “Pro-Hyp” of claims 1-7

The invention understood by selecting “Pro-Hyp” of claims 1-7 cannot be
considered to have technical features that are identical or correspond to
those o0f claims 1-7 classified as invention 1, and is not substantially
identical or equivalent to any of the claims classified as invention 1.

Therefore, the invention understood by selecting “Pro-Hyp” of claims 1-
7 cannot be classified as invention 1.

In addition, the invention understood by selecting “Pro-Hyp” of claims
1-7 has a technical feature of a “hair growth agent containing Pro-Hyp,” and
thus i1s classified as invention 2, but note that since document 2 discloses a
hair growth agent containing collagen peptides, in particular, oligopeptides
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“GlyPro-Hyp,” “Ala-Hyp-Gly,” “Glu-Hyp-Gly,” “Pro-Ala-Gly,” and ”Ser-Hyp-Gly”
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Therefore, 13 inventions understood by selecting each of the 13 options
of claims 1-7 cannot be classified as any of invention 1 and invention 2.

In addition, 13 inventions understood by selecting each of the options
of c¢laims 1-7 each have a technical feature of a “hair growth agent
containing dipeptides or tripeptides,” and thus are classified as inventions
3-15.

Furthermore, c¢laims 3-4 of the present application is an invention
relating to a hair growth agent containing a collagen peptide mixture, but
note that an oral ingestion hair growth/restoration agent containing collagen
peptides (average molecular weight 1,000-10,000) is well-known (document 3,
claims, paragraph [0027], examples (in particular, comparative example L)),
and thus this feature cannot be considered a special technical feature.
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