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ICRHTH D, RENTI/VBEHREFELV., RENT I/ BEBHROF &
LTIUTOEDAEITFONDS : BMIINDT7I/BIBFEERT7I/BTH
BZBEICIE. Phe, Trp, Ty rECOEK, BRINDZTI/JEHIE
KETIJBETHDZBEICIE, Leu, | le, Val BTOEHR, BHfX
N7 /BIBETI/BTHZHEEICIE. Gln, As nBEITOER.
BRINZT7I/BIMEEETI/BTHBEBEICIE. Lys, Arg, H
i SEATOE®, BRINDITI/BIBETI/BTHZHEICIE. As
p. Gl uBEITOER, BRINZT7I/ B FOFIILEEZFEDTI
BTHDZBAEICKK., Ser. Th rEATOER,

FELWARBOBROZEFDHIE LT, BAUES: 1 IIRTT7I /B
BIONKHENS6 7TEBOS) >, 133FBBOTYY, 219%EB
DIRATAY, 26 THEBDVRATAY, BLUP289FHOOM L VILH
T 2T7I/BEREN. ChotRAUHZIN. ChHLDOREKET7I/BTHD
N HBEWIINLERENTI/VBRBRINDTI/BTHZT7 I /B
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[0028]

[0029]

NEEUCBRI/ETONS, FFELLE. COLDBEEFEBROTI /B
AL, BLIES : 1 ISR 7 I /BESICH LTS 0%BE, BIZIE5 8
%LAE., 60%LAE. 70%LAE., 80%LAE., 90%LAE., 9 2%LAE,
94%LUE, 96%ULFEAIFIBWULDOR—MEETZ, TDLIREF
FLWARPOBROZEAFADOH & LT, BBIES : 1ICRT T I/ ERES
DODNKIFRANS6 7THEBDT Y)Y, 133FBBDITYY, 219FBBD
YATAY, 26 TEBBDVATA Y, $LU289FBBEOOA Y VICHIR
TEVI/BEENENENT )Y, TV VERLBT IV VAT
V. VRATA Y, LA THY, BIES  1ITRT T I/ BES
I LT58%UE. 60%UE. 70%BE, 80%BE, 9 0%LLE,
92%LhE, 94%LUE, 96%ULFEAIFIOBWULOR—MEETSZT
I /BENEECERIVETONDD,. COLDBBRIBEINDEDT
FaWn, BROZEKROT7 I /BEHNFO IWIET57I/BEE] IOV
TlE. NRKEDOBALMUNES LI CETOEFEDOT X /BES., JvE1—%
—ICLPBETFRHREEER L TRDOIFDIENTES,
AFEBOBROZERFIE., RABRXRODEDTH>TH L. HIALERLRTF
TEMNFEEZAVTAIMICEEINAZEDTH>TH LW, ARAOER
OEEZEFIEVWTNOENICEHRERTZ2EDTH>TH LW, ARFAOBROE
ERfIF, BFELAEME., JYFEULRERBEAXTH D, AFRBAOER
DEEEIE. HZIEMicrocystis/E. Aphanizomenon/E. Dolichospermum/E 73
EDERICHETZHDTH>THLL,
ARPBOBROEZEARDHIELT, Agc FOREAYTHBUHCCO
183PTHLUPCCO443PTHREIFLNDA. ThLHICREI WA
W, UHCCO183PTO7 X /EERHNZEIES: 6IC. TNhedI—F
2 ECTOERERINARIES: 7ICRd, PCCI9443PTODT7 X
BENARINES : 9. ThE1— KT 2EGETOEERIEZEIES :
10I"9, UHCCO183PTOD7X /ERES (BEFIES : 6) &, A
gc FO7X/BEY (BBHEFS: 1) ICRNLTE9. 86%DRA—4%2H
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[0030]

[0031]

[0032]

[0033]

LTW%, PCCO9443PTO7X/EES (BHNES:9) . Agc
FO7 3 /BB (FRHIES: 1) IKHLT58. 54%DA—MABELT
Wa,

AFEBOBRELMOFEEAVTESLIENTEDS, izl PCR%
AWTAgcFEGEFZI/O—=VTJ L. BEENISY—ILFA4F5—2av L
CBEANVS—EEFHRICEAL,. BEMREEEETLIEICEST. A
gcFERTHLW, ARFAOBROEEL LAMOFEERAVWTEDI &N
TE2, flIZE. AgcFOREQVH LLIEA—VvRas%a2s0—=7L
RERGES—ICTA T av L, BERNIS—EBEEMBEICEAL, B
THIREZEEITZIEICE>T, Agc FOERKZRTHLW, AgcF
REQJTORMENZSEICL GEGFEZEM L. IheBEMIICEAL
. BEMREAEETSEICLYAGc FREOVTER/TE LY, HURRE
MRAEEXRBREDAMD A REBWVWTAgc FAI—RTZELGFOEE
RIAHREL. NEEGFABEIMBICEAL, BEMREEESET &
JYAGgcFOEEKRER/TEHELWV, LEERPILREEBHLGEDLENSE
BREICLYRKPOBROEEFEBFTELL,

HDEWNIARAOBROEERKIE, VN IBEEBHRLTWAWT I /B
. D—FTI/E BHINATI/VBAEESEATLTE LW,

AFEROBROZERFE, BHIES : 1IRT7I/BENZSOARRENA
DEZED3I0%ULE, FELLIES50%E, LFUFFELIET7 0%ME,
IHICHFELLIEBOBUE, |REFFELLIEIORULED T L ZILEERFH
SEEEBT D,

BIES : 1ILRT 7 /EBEIONRENAS 1 6 THEBHDT I /BEE
DERFIVERETHZITI/BENZ2SOER. HH5WIEIES : 11
YT I/ BRIONKENS1 6 7TBBO7I /JEBEEICHNTETI/
BEENEAFIOVERETHZT7 I /BEIZECEBREZAVEEEIC. R
TFRABOTPIVFZVEREFLETIF_VERERE, H50VET7ILF=
VERETILFVEBEOER L ZIILENMREI NS,
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[0034]

[0035]

[0036]

[0037]

BIES : 1ILRT 7 /EBEIONRENAS 1 6 THEBHDT I /BEE
BERFIVUADOTIVBERETHZ 7 I/ BEI2STER. H20IE
BESIES - 11T 7 I /BEEFIONKEIS 16 TEBEDT7 I /JBEEIC
WHT2TI/BBEENECIFIVUANDOT IV BRETHD T I/ BET
EEUVBREAVWEBSIC. RTIFRROTIVFUREFLRET7ILFZV
HEBRAEBREOEZA L DA IFEIIN, B/ TLZIENMEESN S, b
AFOVEUADT I /BEREE LTI TSI VREMIRINBE D, il
BRE I A,

TUZNEEBEREAMOTEICTUET 22N TES, flAE 7
WEXZVBREEZSURTFRBLIVT L ZINEELECEEME ST RIGHRIC
AFPEOBERERML T, BABRES SCBMBEAHLZYOSL ZILER
TFROERESR. ARBOBZRO T L ZLEGEHEEOEEZEE LTEHLW
o TLZIMERTF ROEMDOHERS LTEKEDREIE. NMR, MS,
HPLC, LC—MSEDRAFMODFES LUVANOFEZAVWTITO>ZEN
TZ %,

AFEBRIE. £ 1 DOEKRICEWT, TeRERS :

(a) BHIES : 1073 /BEHN%EI— R 2BER,

(b) BHES: 107X /BEEFICT LTS 8BULOR—M%2EFT
573 /BEE5 % 1— N9 21EEET.

(c) BHES : 1IIRTFI/BENCSVWTT QAW LEHE. #FZ
LLIETRWLEEDT X /BERENSRK, B, AZLEMINIINET
I /BN % d— N9 28R, Fiid

(d) EBBHIES : 1IIRTF7I/BENZI— R 2BEBIICH LT
MENIEERINCA N Iy NRFETTNAT) 54 X H1ERE
ol
EEURBERET 3
T7I/BBENOR—MICOWTIRLETHBALELEBY THDE, RE, BHR
 BAFTEENNING T I /VBEEOHICOWTH ETHIALAESY T

~
Py
~
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[0038]

[0039]

[0040]

[0041]

[0042]

HB5

AR Ty MREHREEEZBICANTHY . BIZETREELZETS
ns:

0. 25M Na,HPO,, pH7. 2, 7% SDS, 1mM EDTA,
1 XTFUNLMNBREEORERPTEEN60~68TC, FHELIE65
T, IHICHFFLKILC8CORHETTI 6~24FENA TN I XTIt
. X5C20mM Na,HPO,, pH7. 2, 1% SDS, TmM EDT
AESURERTTEENG60~68T, IFEL<IE65C, I5IIFFL
KIF6 8CHDRMEHTTI 5 oBEDKEE%E 20117 D &K ; H DV,

25%HRIVLTIR, JYBLWEETIEEO%KRILLTIR, 4XSS
C WRItFMNIDL/ VT VEESFN)DL), EOmM HEPES pH7

O, 1TOXTUNINBEKR, 20ug,/ mIEMEGFTIEFDNAZET/N
ATNVFAE=>aViERP, 42CT—RILNATYSME—2a V%
To7%. 1XSSC, 0. 1% SDSESLEEBRTTI 7TCTICHEWVWT,
FYUBLWEMHEELTIZEO0, 5XSSC, 0. 1% SDSAESTEERTT
A2CICBWVWT. IHICHELVWEREELTIEO0. 2XSSC, 0. 1%
SDSA#SURBERTTOE 5 CICBVWTHREETH M4,

ARy MRFEHIRLEFICREINGWVWI EIEWD T THRL,

REPHEICHWT, HBBIE, BBHMIN/DNA, EDNAICHEHENARDN
A, BLIUTINSDODNAICHEBHNARRNAZIEL D %,

AEFEEICSWT, BEEIIE. BNOF7 I/ BESN%Z1— N7 2iEER
NE=TET S,

AEBIZ. 51 DOERICBWT,

(e) EEIES : 2ICnTBERI. L&

(f) EEHES : 2R TIEELIICH L THBNQIEREEIICR M) >
IV MNRFBTTNA TS A XY BIEEBLS
Z2URBERMT 2,

LECIRERT (e) (X, BBIBES : 1 TRINBZ 7 I /BEIAO—FRT
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Z1BERH (a) O—FITHZ, LEEREET (f) & BIES: 11K

73 /BENEI— N 18ERINICHE L THEBNABEERINICR M) v

IV M REUHETTNATY S XTZEERT (d) O—FITH S,
[0043] R MNUVI U NRFESITHEBICOWTITILTERBALEZEBY THS

[0044]  LEERBBIGUERICATOAEICL>TR/ZIENTES, ARBFOEBESR
H1—RT2EBETELEZEOREQSS LIEA—VOVE0—=VT
THEIE>TLEREZEERTELIWV, 70—V TOFERIFHERICN
MTHD, LERBOREQDZEMIFICREINLQWVA, FF L ITHE
CSYFFLKRERETH S, LEERBOIRE QS ERFOHE LTIE M
icrocystisE. Aphanizomenon/@. DolichospermumE DEESENZE (S S 5 A,
INSICREINGENY, HDEWEEEHEE ATERICE > THTE LU,

[0045] AFEHBIE. 51 DOBBKICEWVWT, LEZKEBICLYI—RINZERT
Ho>T. RTFRROTFIF_UVREFLRTILFZVERERE, H5W
BRT7IVFZUELRTNFUEBREICT L N E LGB T 5BREEHT
oy

[0046] AFBIK. £ 1 DORBRICEVWT, LERBESORII—ERHET S
o NYH—E LTRHREENI Y —DFE LV, BRAGFERENI S —DNRHT
HY., BEEBRLTEAWVWSRIENTES, AEBHEDDNADNRY S —~0DH
HIRAPBFEH R TH 5,

[0047]  LEERERIIARPBOBRZI—RNITEIEDTHD, Tk, LEBRIVH—IF
UIBBESOEDTHD, DAL, LERBELIGEERIY—EBWVT
 BRFIFNFERICLYEARBOBREZMET D ENTED,

[0048] L7=A'>T. AFHIE. £ 1 D20BKRICEVWT, RTIFRFOTILF=
VEEFERETIILFZVEBRKERE. HEIVWRTILFZUFLEETILFZ Y
EREICT LV IV EEGR T IBROMES LR ERHBT D, ZFERETRL
72

(a) LE&BILLENIS—ZHBICEAT ZIRE.
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(b) IT# (a) THELSNLMBEZEETZIR. 8LV

(c) T (b) THELNWLEEEYHI S, RTIFRROTINF_UERE
FLERETIVXZVEBERE., HI2VETILF_VELRTILX =V ERE
KT LDV EEZGB T BRE2T2IRE
=&,

[0049] fIZIX. LERBEERIRNRI Y —ICHAAATHIBICEAL, HREEZIEE
LTELONDIEEDDOARRAOBRZETE LW, FBIZIE PEGHE
CILZMORL—YavHBIWNESA—T 4 VLAV EEONNDSEE R
WT LR FEIE EERI Y —ZHBICEAL. HMEBEZEELTELND
BEUDNOAFRBOBREZETH L,

[0050] EEBAXRICERYZ2MEIGHICREINT., ME. B, RRE. KRR
e EDHMEMME. EYHE. BYME. RERERTH>TELW, 2OF
EICERTHELWERSE LTI, RBEPHERD & OMEYMERLEE
Fonah, TNOHICREI NG,

[0051] H#EREDIBBIIAKDFEICTITIIIENTES, HES LI TEERGDOE
RIFHEENBEBITWVWI D& TH S,

[0052] ARAOCERZBEARNICEETZ2HMREOREIE. BER. I, REVS
AP —FOLMOFERICL > TEFEBR L THEREST. MR 7
O NS5 7 4 —SDORMOFERICE > THEBRI SAKPOBREBZ
ENTED, ARPAOEBRELEANMCEET ZHMBEDBSIE. EBRERE
KB, 7O NS 74 —FORADFERINT I &ICL>T, ARPOE
REFDIENTE S,

[0053] EERDEGFIZEMAEDIEIMNC. WA, BFIZIEHE. FF L < IEMicro
cystisf@. Aphanizomenon/@. DolichospermumE7 & DEZBDE A, SHH
BRI EINIYARRAOBREBSTE LV, BRRER. MRLR. 7
O N5 7 4 —E0ORMOBRBHEFE - AEEZAVWSIENTES,

[0054] AFBRIZ. ILABZRHRICHEWVWT, Fid (i) L (i 1)

(1) PVWFEZVEREFLERITZIVX_VEBEREEZSURTF R, 3
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[0055]

[0056]

[0057]

[0058]

WA T FZUERETILFZVERE (FLZILESERE)

(i i) PLZVEERLLEY (TLZVEHREREK)
WARBOBREZERAIEZ2 L2880, PIVFVUREFLRET7ZILFZY
BRABREDN 7L MBI NERTF R, HE2VETL MBI hETILF
ZUERERTNFZUEBREOEEREERET 5,

PIVFZUREFERTILFZVEBRBEEURTF R, ¥V IEE
ETIFZUERE. TLUDIEEELLEYN. BLUREEYMICEZND S
LZIWEICDWTIEETEHRBALEEBY TH B,

TUVZNBEZBRBLOCT VN EREREEURBRICAEAOER %
AL, BYEBRRGETTIyFaR—2arv§r&I0LY, PLFZURE
EFARETNF_VEBERES L ZMEINAERTF R, HB5WVIETL
SIMEINETNF U E R TIVF U EBRRERSZ I ENTES, 1V
Fan—2avOEGIE, BROFEYE., BEORBEYREMREICKLT
 BEENMBEEREL D D, BELEFEHE LT, BIAEFEE~37C. p
HE6~9ICBWVWT. HRERIGIEZREDBEITOND D, INOHDERMEFIC
REI RV, ARFAOEBRZEFICEELLTHAVWTE LWL,

KE/OT NS 714 —FORMOFEEZAWVWT, PIFVEET LI
TIWF_VEBEREN L ZIMEINAERTF R, H250WETL ZLbS
NETIVFZVELRBTILF = VEBRAERE RIGERIO SRBHE, BT &N
TZ %,

INSDTL ZIEINbEMOERMITAFDOFERICTHET 22 &N
TE3, flzid. aFEKAEI/OYNI574— (HPLC) ZRAVWTRIGK
ENHT R EICLYERET>THELWL, BENHEAVWT, FLZILE
SREN TV ZMMEINEBEDNFEEETDENMERRL TH LW,
NMRZBAWTERMDOBEEZFMIREL TH LW, EXMOHERIZ. 7
LoIMEI N EMOERELRTZ I EICLYTITERFELYL, 7
L ZIME I N EMOERIETRHTH > TE L EZEKICL > THE
bNEEDTH>THELLL, RARDILBEINLEDTH>TH LU,
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[0059]

[0060]

[0061]

[0062]

[0063]

AFERIZ. ISQRBZERICBVWT, PIFUEREF LRI TILF=VER
FEREZSEURTF R, HE2VETILXFZVELETILXF ZVEBEEST
CEWMZ4TS) —ICARBOBREZFAIEL L2880, TILF=URK
EFARETNF_VEBERES L ZMEINAERTF R, HB5WVIETL
MBI NETLFZV EFRE TV ZVERGESTILEMS 1 T3 —
DHEFEERHET 5,

PIVFZVREFERTIVFZVEBRBBREZEUORTF R, HDIVRT
WEZVERLRTINF_VEBRFREECEEWS 1 T35 —ik. REO—EF
WKPNFZUFLETINFZVEBRERWTANMOAEICLYEL &
TED, TOLIBAMOFEELTUE, AVEFNYTIL—ATY vy bE
BiE. RTFRTPULAE E—XFTARTVAE, 727—IF4 AT LM%
BMENBIFOLNBEH. ThLICREINRL,

FROTINFZVEREFLEETIVF_VEBREREN L ZLEIh AR
TFR BEIVE TN EINAETLFZVELRTILX =V REEDOR
EHE. BROCIENZA TS —DOEERERISVWT, RIFRETSL
“WESEHRELTHWSREBEIER. BIRRTF RAITFE LW,

RIFRIZBWT, 7OV VERENTIVF - VEREFLRTILF = VK
BRECHZELTVWSRZENMFELY., 7O VERENZOALRFIILE
ENLTTNFUEREFLETIVFVEBREAEREDOT7 I/ BEIEET
ZEICE&Y, OV VEENATIFZVUREFAERETILX ZVEBEREIC
BEEL TWB 2 ETFE LY, LREOTFIVFVREFLET7ILF U8R
BERENTLZIEINERTF R H2VWRETL oI ETILEF =Y
FRRETLXF_VEEEOEERE. ALCIIEEMS1 T3 —DRER
FEILBWT, HELWARTFRIZ, BIRRTFRTH->T, TOHRTLED
BRACTTO) VERENTNFUBREF LR TV F VU RBEZRE ICHE
LTWBRTFRTH 3,

FROTINFZVEREFLEETIVF_VEBREREN L ZLEIh AR
TFR BEIVE TN EINAETLFZVELRTILX =V REEDOR
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[0064]

[0065]

[0066]

BHE ROWIIEENS 1 T3 —DHEEFERIIEWT, EXFL L
ERIEEZ L BEWEER, BIES : 1ITRTT7 I /BEFONKEm,S
16 7THBEDT7I/VBBREN L AF IV VERETHL T I /BRI ASOEE
 HEWEEINES : 1ICRTTI/BESIONKENS16 7THEBEDT I
JBBREICRISTE2T7I/BRENERAFIUVRETHZI 7 I /BERIES
CEBREAWVWDZENTFELL,
FROTINFZVEREFLEETIVF_VEBREREN L ZLEIh AR
TFR BEIVE TN EINAETLFZVELRTILX =V REEDOR
BHE ROWIIEENMS 1 T3 —DHEEFERIIEWT, £/ FLoivle
ERIEEZ L BEWEER, BIES : 1ITRTT7 I /BEFONKEm,S
16 7THBDT7I/BERENSLRAF O VUADTI /BEETHZTI /B
BA = SUER. H25WIENES : 1ICT 7 I /EEEHDONRIHENS 1
6 7TEBOT7 I /BEEIININTZ2T7I/BERENEAFIVUADT X
BEETHDZT7I/BRNEZTCEREAWVWDIIENMFELWVL, EXFIY
LADT I /BBHREE L TR TSI VEENMIRINDA. CThIZRESH
B, FlAE, Agc FAREOZUHCCO183PTICHITREIES
TR 73 /BEIONKENIS 16 TEHOT I /VBERICHIET 27
T /BEREIF. BIES: 6ICRT T I/ BEIONKENI L4 9FBDY
WY I VBBRETHD, FBIAIE Agc FREOJVPCC9443PT
TICBIFBERHNES : 1ICRT 7 I /BEHONKRENIST1 6 7THEBHDF7 I
JEEBREICHINT 27 X JEEEEE. BHES : QIKRT P I/ BESDON
RNighod OBBDVIY I VEBEETH S,
PIVFZVREFERTIVFZVEBRBBREZEUORTF R, HDIVRT
WEZVERLRTINF_VEBRFREECEEWS M1 75 ) —ICKFBOER
EERIE ARG, PILF_UBREFAETILF_VEGEREN L =
WEINERTF R, HEIVWET LM EINETIVF U ERETILF S
VEREDEEREICE L TRRAEFRICELLEDTH > TLL,
"ToONEEMZA TS —%2R 0 )—=v7F32&ICLY,. BHUIZH
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U7 LZIERTF REY LT 2 VBREE®RER, BT 2EN

TE 3,
[0067] AFBK. £ 1 2OBEICHVT, & (1)
(151

(1)
[, RIEKFRZFLIETLZILETHY. RLUFKFRFLEEITLZIET
H>]
THRINDIEEMERET 2,

[0068] R BLURDBPEBICKRTHZDRA (1) DEEMETILFLIVFZRC
THd (EEHSR) . PILX¥PISIRCIE. EREDO1ETHDMicrocy
stis aeruginosa NIE-88/ L BB, REINALEHEDTHY . AFEBOERD
BB LTHERLY 2LEMTHD, DIEEW%EMicrocystis aeruginosa
NIE-88A B8 TH LK. HIWEAMOERE (EEEMKE. BRAEKER
E) ILEUBTELL,

[0069] R,. R, OWIFNMN—ARTLZILETHZRA (1) ODLEEMEIE/ TL
ZIEAETH D, RiBELUVRLDBEBICTLVLZIETHZR (1) DIEEW
BEXTLZIVEETH S,

[0070] CHhS5DE/ TLZMERBIVPERTL ZIVERKIE, R BLUR D E
HICKBRTHZA () TRINDIEEMIARPOBREZERIEDI 2L
IKEYBTHLL, HEIVERFOERZE (LEEKZE BREKZERE)
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[0071]

[0072]

[0073]

[0074]

[0075]

LYRTTHELL,

N (1) TRINZEEMEISOFICERE. BE. ERINEZEHEDTH
oy
AFERK, O 1 20EKRICEWNWT, X (I 1)
[{k6]

RN

$—NHR,
HN\~K o
7&—( <f>

crn)

[RAA. RIFKFFLEETLZIETHY., RUIKFFAEE TV ZIET
H>]

TRINZIEEMERET S

RiBLUVRMDPEHIIKETHZRK (| 1) DILEMIEAFBAOBRROE
BELTERALD %,

Ri. ROWTINA—ADNTLZNETHZR (1 1) OIeEmiEE/ 7
LZWEETH S, Ri1BLUVRLDPEHICTLZLETHSZRK (1 1) Db
BMIEIER L Z LR TH B,

NSDE/ TLZMEERBIVTERTL ZILEEIE, R BLUR D E
HEICKRTHZDHX (| 1) THRINBIEEMCARPBOBRZERAIESZ
EIEYBTHELL, HHIVELAMOERE LRERE. BRAKERE
) ILEYBTH LWL,
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[0076]
[0077]

[0078]

[0079]

[0080]

[0081]

% (1 1) CRINBEAMESEF LA AESNLEDTHD,
AEBIZ, 5 1 208BICBNT. R (11 1)
[167]
RN.__NHR,
HN.

(L)
[RAA. RIEKFBFLEETLVZIETHY., RLUEKFFAEETLZIET
H>]
TRINBIEEMERET 2,

RI1BLIUVRLDBEEICKRTHZR (1 | 1) OIEEYEIAKBOBERD
HEEELTERALD %,

Ri. ROWTINA—ADNTLZNETHZR (1 | 1) OILEWIEE/
TLZWEETH D, R 1 BLURDPEBICTLZUVETHZR (11 1)
DILEWMIERTL ZIEARTH B,

NSDE/ TLZMEERBIVTERTL ZILEEIE, R BLUR D E
EICKFBRTHZDN (1 1 1) TRINZIEEMARPBOBREZERIES
TEILEYBTELL, HIVIEAHMOERZE (BEERE. BRARER
E) ILEUBTELL,

X (L) TRINZEEMISEFLICEK. AEINZEDTHS
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[0082]

[0083]

[0084]

[0085]

[0086]
[0087]

AFBREIZ, £ 1 D208BKICBEWVWT, & (V)
[1£8]

(V)

[RAA. RIFKFFLEETLZIETHY., RUIKFFAEE TV ZIET
H>]

TRINBIEEMERET 2,

RiBLUVRMDPEHIIKETHZRK (| V) DILEMIEAFBAOBRROE
BELTERALD %,

Ri. R:OWTINA—ADNTLZNETHZR (I V) OIEMEE/ 7
LZWEETH S, R BLUVRDPEHICTLZLETHSZRK (1 V) Db
BMIEIER L Z LR TH B,

NSDE/ TLZMEERBIVTERTL ZILEEIE, R BLUR D E
HEICKRTHZDHX (V) THRINBIEEMIARBOBRZERAIESZ
EIEYBTHELL, HHIVELAMOERE LRERE. BRAKERE
) ICEYRTTH &L,

X (V) TREINDEEVRISEHLICEHR. BEINLEDTH S,

PURICERAIAZ S L TARBP A X SISl D EAEMICEREY 20, EhE
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[0088]

[0089]

BUSAFBOEE % RET 2 D TR,
Ee I

(1) B2

THHELVP'SCNMRRRY MLk, JEOL ECA 500 ("HNM
ROBEIX500MHz) ., JEOL ECX 400 P ("HNMRO®DIZ
&1Z400MHz) ., JEOL ECS 400 ("HNMR®D#E&IZ400
MHz) . #/ldBuruka AVANCE Neo ("HNMROE&IX
500MHz) THIELE, {EE> 7 M, REMEE (DMSO—-d 6, 1
H d 2. 50, 13C d 39. 5) ELTOREAREL—/IIHT
%28 (ppm) TKRYT, ESI —MSZRIKLIEZ. Thermo Sci
entific ExactiveBEaHfstEAIEISHIMADZU L
CMS—202090HH EFTRHE LE, RAERFXIJASCO P—-103
OMENEITRIE LA, BEKREKI/IOTKNTIST74— (HPLC) &, LC—
20ADAYFYIVIY MRY THEALERHPLCYRTLAERAWVWTE
BEL/7=s LC—MS=EiZamaZon SL—NPC (Bruker D
altonics) ZAVWTCERLE, ARG FT OIS AVT—2 3
Vid. ANYDLHZEFERBLURIEET. OVICTamaZon SL-—N
PCH#BWTEHEL~, GenElute™ Plasmid Minip
rep Kit (Sigma) ZFRALTTSRI RiHET >,

(2) Microcystis aeruginosa NIES-88iEE. DNAHH. BLUVH/
Ly—9Tvovy

Microcystis aeruginosa NIES-88% EILffi3CRAF A AE M BIEMITAL S
B/-, Microcystis aeruginosa NIES-88ix., BG— 1 1£#thrh, @K LAH
5 (749 —%=@LEZES. O. 3L/ %H). 25CT, 250uE m
2s 1OEIAT, 12L :12DHA4 7LICTHEELL, 4~ 5 BBEER
. A EET7O—ELDE (10000 rpm) ICTEDE, £T. AUtk
EHBERAVWT, RELEMBEEZBEERTZIEICIYES)FDNAZKEL
T2 JRWT, HIFEMARECTABNRYyIJ7— (3% CTAB, 1. 4M
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[0090]

NaCl, 0. 2% B—X*XIVAFhTH/—), 20mM EDTA, 1
OOmM Tris pHS8, RNase A) [IB#EL. 50CT304%
AvFar—-30 0k, ZO%, 750uloso0rRibLazRmML, B
OMNMIBIEBEL, 15000 r pmiICTESNBEERDDE L, BONAELE
Z, 200pulLoav7Oon/) — Ve ANEDFa—TIwo<YEHL
oo BERIRY CLEBEDNA) NHIBLARER. MBEDNAZEDTY /LY
— VIV RIER L,

(3) Microcystis aeruginosa NIES-88AM 5D F7ILFL I SIRA (1)
. B (2) B&UC (3) DR
[{E9]

FILESISIRA (1) : Ry=R,=YAFLT7IIL
FILFSISIRB (2) : Ry =UYAFLTYI, R,=H
FILF¥YUSIRC (3) : R,=R,=H

(PIVFEYISI REAFKPELICLD2HA)

RiEE R LM (4 ~5BREEEMSOLAS10. 2g) 2REVS
A XL, X% /=)L (200mL x3) ICTHH LK, BiELAEHEYEKX
EHFEE T FIICHEIE., BT FILBE. ISIIXY/—lLEAFH U
DEI 7, KEHEY (533, Omg) BLUFRRIFIILARKEY (5
5. 6mg) OMA%E, KEXY J—IABAHY AT LEHKZHLODS (YM
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[0091]

[0092]

C—Gel. 1503x70Y) KF7T54 Lk X8/ —INAKTSI> 3
V%, C18 (Wakosil—11 5C18 AR, 20x250mm

, UVHHEIER215nm, R&E4. OmL 93) Z2AVWBHPLC (0.

1% TFAZEL40% MeCNICTO—-1249, RWT, 0. 1%
TFA%XE5857% MeCNIZT12-504%) ICTRELT. 1 (23

Omg). 2 (2. 9mg) BLVT3 (2. 6mg) ==FEk,

TPLFLOSIRA (1) @ BEHRKYME, [«1D® -53.8 (¢ 0.26, MeOH)
; HRESI(+)MS m/z 1058.7128 [M + H]+; calcd. for CsHgN;,05 + 1058.7125
TPILFLISIRB (2) @ HEHRKME, [«1D® -49.9 (¢ 0.20, MeOH)
HRESI(+)MS m/z 990.6495 [M + H]+; calcd. for CyHgN;05 + 990. 6499,
TPLFLI9SIRC (3) : EBEHRKME, [«1D® -49.3 (¢ 0.19, MeOH)
HRESI(+)MS m/z 922.5873 [M + H]+; calcd. for C,HuN,,05 + 922, 5873.
(4) 75 RX ROHEE
BMEtLAETSA4<—:
AgcF-F : cgcggatcccatatgttgaaaagcaacaaaaag (EEHES : 3)
AgcF-R : ccggaattcctagagcagataatatagattgagattc (E25&ES : 4)
AWT, KOD One (BEmE) PCR Master Mix (
TOYOBO) Ic&YMicrocystis aeruginosa NIES-88D 4/ LD N AN S
AFEROBEHR (AgcF&EWD) ZO0—RTBDNATSTAY MZBIEL
1o

AgcF%ZO—R$¥BDNATSIAXAVKNE, BamHIBLUVEcCoR
| #EHWTCpPUC 1903 Fo/O—=vFH 4 MIEALT, AgcF—
pUC1 9%, BINEEEBLLE. AgcFOA VY- ISTAVE
ZpCold—1 1MDONde | BLEUTEcoR I ZAICZAH5—2a3a v LT
. AgcF—pCold—1I | &%,

(5) ##A A gcFOREA
Y ROVHIRTSTSAIRpGro7%5K8933E. coli BL21WICAgc F—
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[0093]

pCold— 1 1%Z8AL/k, 50pug,/ MLOAFTAUBELT3I0u
g/ mMLOI/AOZL7 =0 VEE8ETH2xYTHEMIII V) a0=
—Z=#EL, 37TCT—MRIBIEStE/, 50ug,/ MLOAFTAIUBL
P30ug,/ mMLOYOSAL7z=20—LELP4dmg,/ mLOL-F7SE
J—2%5E2HT2200mLM2 x Y THEMIC, —BEEYMD1%EFEL.
RWT, 37CTIRMEEELE, BREIREO. 1TmMO I PTGZRMY
5ZEICEYAGCc FEGTFORRZFEL. Milg2 16 CT—RIFEELL
o mONEE (3500xg. 109) ICLYMIEEED. BERREI A
Y- L, 22028 (17000xg, 104) ICLYEARZREL
=%, B VNRIEEEC TSV vavE, BBy I 7— (20mM
Tris—HCI pH8. 0, 1T50mM NaCl, 20mM 14X
=) TEEILLENT = NTAPI74=2F4—HhH5L (Merck

Millipore) ITHLE, HENY T 7—ICTHSLEEKSEL, 50
OmMA T HFY =N EEUHRSENYy I 7—TCAH%ETo%, HoL&EAMI
con Ultra 0. 5mL74/%— (Merck Millipo

re) ICEKLE oMYV IBERBDREZB i o—Rad pr
otein assay kiti&VYRAIELE BOoNMEBMAIAgCF
D7 X/ BEI ZEHNES : 5ICRT,

(6) 7IL¥PVUSZKRC (3) OLERK
[1E10]

LibraFa—7fo2—00b)TFIEHEST (100mg., O
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160mmol) 2, CH,C | ,IiICT3 O9EIE, RWT, BELHA
WAEBRELRL, CH,C 1, (0. 5mL) fODFmoc—1—11e—0H
(17. 5mg, 0. 05 mmol) 8LVWi —-Pr,NEt (26 ulL
, 0. 156 mmo |) OBFRICHEEZRML., 37 CTIEEIRRL L,
RIGEEMEZREEBL., DMF (x3) . CH,Cl, (x3) . X4/—J)T
%L, Ac,0/CH,CIl, (=1:4) THSEL, R\NT, EEFGEE 1
T >CFmoc—L—I| le—2—200KYFLBPEES 2554,
S2%CH,C | ,AT2EBEItE. 794 2) [Fmoc—L—Ph
e—OH, Fmoc—L—Val—-0OH, Fmoc—L—Arg (Pbf)
—OH, Fmoc—L—Pro—0OH, Fmoc—L—Pro—0OH, Fm
oc—L—Leu—OH, Fmoc—L—Val—-0H] OEBRTF KA
7 M- (FEEIRT —4) IKHLT, BEICEELEAFVIRTF
KS3%Er,

EHEARTF FEHRTO M-I

TR1:20%ER)YY /DMFREKREBWSZEICEY (1 09/,
=R . BRICERINAERTFROFmo cE%ZB(RELE,

T2 RISRSBFOMEEZDMF (x3) 8LPCH,C 1, (x3) T
LT

T3 : F—mocilTHREINEZELT 7 70OYyY (4deq) DA
I, NMPHOD I C (4eq) 8&UOxyma (DMFH4eq) %
WL TLT7O9F4R—2a3vD2~39%IC. BREYVERBESICE
Al BONIEEWZ 3 ONIRIHE L1,

T4 : RISRSBFOMEEZDMF (x3) 8LPCH,C I, (x3) T
L, IRR1 —4%2BYRT Z&ICEY 7 I/ BAERIFELICRE
L7,
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[E11]

33 BN BE R & e 3N

RFFRS3ICCH,C 1,/ (CF;) CHOH (=70:30) (2. 0
mL) Z&RML. 209 L. RBVERMZRBLL, COFIE%E 2 [0
YR L7, IBBRERBEEE L THRTFRS4%2BT. ThEeIHIREE
FICRTRRICHERALAE, S4ADMF/CH,C 1, (=10:90) (50

mL) IOBBL. TOBKIC2, 6 —IAFILEYYY (28 ul, O

2 mmol), HOAt (13. 5 ulL, 0. 1T mmol) L
PyBOP (62,0 mg, 0. 1 mmol) ZRMlLE, 40CT—I%
BHLULLE RBEAYWAEtOAc (x3) THH L., BEKTESEL.
Mg SO TEEREIE., ROWTEHBL THRTF NS5 A2FL, SEEEAEIC
TFA/ 72z /)—)/7=Y—)L/DODT (=90:5:3:2) (2.
OmL) Z&HMML. 300EH L. RWTRINEEWAERB LKL, BHEEE
t,O0 (12mL) THRL. B&L (=30C) . RWT3500xgTI1
O49f., 4CTRODEEL THRTF N3 %GK, ¥WHHPLC (Wakosil-I
I 5C18 AR, 20 x 250 mm #HS5L) (MeCN+0O, 1%TFA:H,O+0

1T%TFA (40:60) ICTAL) ICTHERTFRIZBRHLT, RT
FR3 (19TETIRES. 3 mg, X9, 3 %) ZHEEARYELE

LTH~,

ERINERTF K3, Microcystis aeruginosa NIES-88h 5 BB X /-
TPLFLH9S5IRC (k& (3) 2R) ITOWT, LC-—MSORER% L
Le (B1) . BEOE—I PR UCARFREICTRE SN, Tk mEZERE
ALEEBEES. BURFEREICTI 20— R o5NhE,
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[0094]

ERINERTF K3, Microcystis aeruginosa NIES-88h 5 BB X /-
TIVFLISIRC (L (3) 2] iI>2WwWT. '"H NMR (5 00MH
z, DMSO—-d6) 8&t*'3C NMR (125MHz, DMSO—-d6
) DERELEBLE (FREThE2BLTH3) . '"H NMRBLU'3C
NMROBAICEWT, ERIN/RTF K3 &EMicrocystis aeruginosa NI
ES-88MSEBBINAEZTILIFIISIRCOFvy—hDONSY—UD—H L T

INOLDF/ERIS, BEMINFERTF R 31E, Microcystis aeruginosa NI
ES-88MLEBINATI XU ISIRCER—WMETHD I EP’ERIN

(7) A"EBOER (AgcF) ICLBT7ILFLISIRC (3) hhH7T
WEVISIRA (1) ~OEH (FRF—L4)
[{k12]

TUVZWNEHREEE LTIAFLTIYILIY) VB (DMAPP) ZREW,
TUZIWEZEEELTTLFYV5IRC (ERBEHM3) ZAVWT. £
2 (5) DFIETHONAHBMIAA G FILLD L ZIEEBRIHICDW
TAvEMOICTHEELE, RIGE (50ul) BIUTOHEDAESATWE
:50mM Tris—HCI (pHS8. 0). 200uM 7ILFTI5
TRC, TmM DMAPP, TmM YFFRALA =L, 500mM
NaCl, 50mM MgCl,, #iffX Agc FERINRICHRML T3 7C
T2BERDET 2/, RIBDBRERFHICYHY T T L, HHEHPLCIC
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[0095]

[0096]

[0097]

[0098]

LY LT,
EESSUORBERYOEREMA4ICTY, RIGEEORBE EHICEE
SOHEEEDL i s—FLZIEE 1 OERIERIN, RIGAIH (5~3
04) IKIRE/—TLZIMbAFR20EMbBRIN, RIGRIIKRKELE
Agc FEZRWIRINEZToBER. BE3OE—VO0ANRLNE, T
NSDERMS, Agec FICKYZEBICTLZLENIDOT7ILF=VEERIC
mBIN., 18R LA EDHERINE,

(8) F7LZWEZEERTIF RBEDT I /BICEY 23— AFKEBDEE
# (AgcF) OEEZERKE
FORBBERISDODDLIIC. Agc FlIE, RTIFRADTILF=UH
EICHLT2EEATEIET, PLXFZVEEOER L )Lt il
HBBERTHD, Agc FIIRTFRADYI Y, Y)Y, AL A=
N)ZFRh77Y, FOUUVEREDO L ZIVBIGAE L AW & L AICA
2TW3 (F—49RIT) , T, Agc FOLYFMAREERIREICD
WTHIE LT, AERTIE. EEXRTF RROTILFZVUADEINICNT
ZERMEERAT,
TILFLISIRCOBINCEFEFNDZTI/BEEE1D2TDO275 =V
B LIEZBRRTFREER L. EXTFRICDOVWT (7) EEKROEHEIC
TRIGZET27, BREMSICRT, RFEOEBICDWTERTL Z LD
BAICET L. PRARTHDIE/ TLZIEOERBEEINL, LA L.
PIWFZUDOBICHAEBETZ2TO) Vv ET S VICBRLEBEDH. RIED
ETNRO NG, THODERNL, FILFZVICHZETZ 70
VHAgc FOMEEMHICERETHD &, 7O Y UADEFICELT
. Agc FIREBLZBREZEBT S & bh o1,

(9) B/ 7L =ib T 2 AFBADER (AgcF) OEERK
B FHEBZEEAVWT. Agc FONKRmASH16 7THEEDOEZRFI Y
BE (H167) 2753=VREICEHELICAgc FOZER (AgcF
H167A) 218/, COEEGKEAVT. (7) ERAKROFHICTTILF
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YOSIRCOTLVZNERIGETT> T2, BREK6ITRT, BRAINREG
ZOHPLCFvY—hMIBWT, REREWNG6. 4500&AICHAE—
JDERMNED SNz, BERHT (MS) ITLY., TOFLLERDIZ. 7
WESISITRCOTNFZURENRE, TLZMLETHZ Z EMFBHLD
ERRot, BERNRIGROHPLCFv—MIBWT., EXTL LK
DE—VIERDLhAd >/, ThLEDERNIS, AgcFOHT1 6717
WEZVEBEOEZR L ZIVEICE Y EERBZETHD &, Agc FOH
167%MO7I/BICE#RTZE. EXTLZIESIEIh, £/ L
ZIMEAEDNERT B &b o,
[0099] (10) AgcFREOZUHCCO183PTICLkaFLolibRK

(i) X UHCCO 183 P TmiAL

Aphanizomenon sp. UHCC 0183MAB T %A g c FREOV DARET (WP 1
68465419.1) #&EICL T, KBERICI FYa2KEE LEBERI % 5K
L. pColdIl Id®Nde |l /Hindl | | ZICEALTNKREEH i
SHYTMEYVIRVBERESSXAIRKUHCCO183PT—pCo Il dl
| ZER L7, £ T (5) HA Agc FORARM] ERAKKICLT, X
UHCCO183PTH#YNVEEFARL, #HILZAUHCCO18PTD
7 X /By = RIES : 8ILRT,

(i i) BRRIGEHE

TRICRTEE (FLoVEZEEF) 26RL. EALE,
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[1613]

Chemical Formula: CiyHgaN4O46S
Exactvass: 1306.64

UHCCO183
erelMEYPLSLRYPG]

BEEOE/MIE. LG8 T (6) ZILFT VS KRC (3) 28K EEKD
FIaTIT> 7,

(i ii) UHCCO183PTILLBTLZIERIL
H#ZUHCCO183PT, LEEESLUTDMAPPZAWT, T (
7) AFEBAOER (AgcF) ICLB7NLFLIFIRC (3) MoT7ILF
YUSIRA (1) AOEH] EEAROXETEERIBETo> .
Rib#EUPLCICTO#M LA, I7AQUPLCYOX NI SLICRTY
LI, BREFNICE/ TLZIEEREERT L D EEIEK Lz, B
BH4., 79, E/ TLZIENS. 39, EXFLZLERS. 94
IKBHE L, I7BOUPLC—MSHHOBERNASL, UPLCI/OT KT
SLOEE—UHNEE. /TR BLITCERTL ZILEEICERE
TEHIEDTHD I EMNEREINS,

[0100] (11) Agc FREOYPCC9443PTICLBTLZIERE

(i) X PCC9443PTODRAK
Microcystis aeruginosa PCC 9443EF B A gc FREOSTDARES (
WP 002767616) Z#Z&ICL T, RKIFERAICO N Z&EL LBERNZE
L7, ETHBLAMMBRIUHCCO1 83P TORAEEBHDAEICT
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. HMEZPCO9443PT%1Fk, #HRAPCC9443PTOTF7 I /A

MemiES : 1 1IIRT,
(i i) BRERRICEE
TRCRTEE (FLDVEZRER) 26HL. EA LK,

[1614]
HN.__NH,
\T/ .
a NHD, H © e
o ) >LNJ\NN \;/KN N. HN\\{NH2
H I H o z H
o] HN j/\r\ir"> NH O o AN
A/\/k\o O\(\/bﬁ/\ O/&O o \}/\\j
HN__O HN N0 HN
/u \[/ /Cl)l\ \'( Y\OH
NH L HNT YO HO™ /’\I\im . (l) L NS0
YN M-
Y

HO

H
oij/NTJ\
HO &) o . , o) e
o] i{] I //E Q I ,/]
OH

Chernical Formula: C44H67Nﬁo13 Chemical Formula: CB3H90N18019
Exact Mass: 957.49 Exact Mass: 1402.66

PCCY443_2 PCC9443_3
cyo[DLERLPAY] <yc[FDPNAALPRSYNG]

BEEOE/MIE. LG8 T (6) ZILFT VS KRC (3) 28K EEKD
FIaTIT> 7,
(i ii) PCC9443PTILLBTLZIERIK
H#ZUHCCO183PT, LEEESLUDMAPPZAVWTIRIGE
TV, RIBEMEHPLCZEAIRUPLCICTHL., FL o bERYETE
BRI D, IHIC, BEARI MAWICTT L ZIVbERY &R T 5,

EX Lo BTt

[0101] AFEIAIE, AIZE. BEHERTF ROREEDRHFICBWTERTH 2,

MK Y —FTFRX b
[0102] EAUES : 11&. AgcF (BFER) 073/ BENEZTRT,
RAIES: 21&. AgcF (F4£R) 23— K9S EGTFOEERS %R

ER

fEHES : 31d. AgcFZO—FRIBDNATSTXAY MNEEBIRT B
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HDTAT—RT547—DBERINEZRT,

BHES: 413, AgcFAOI—RNRTZDNADSITAY NEBIRT 272
HDVN=RTS543—DEERINERT,

MHES : 51k, #HBIAGc FOT7 I/ BENAETRT,

RHES: 613, UHCCO183PT (BH4R) OF I /BRIERT

REHES : 713, UHCCO183PT (B&ER) #0—RTB3EEFD
BRI ZTRT,

Ry ES : 81k, AR UHCCO183PTO7 X /ESEIATRT,
BE5lES : 9i1d. PCCO9443PT (B4R O7I/BEIEZRT,
FEHES : 101k, PCC9443PT (B&ER) #0—RTB2EEFD
BRI ZTRT,

BEHES : 111k, MH#APCC9443PTO7

i

i

i

J BEERS % RY
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&a R D&

FAKIE] TER7I/BEINEED. RTIFRFOTNFUEREFLEETIL
FoUBBERERE, HIVETILXF_VELEITILFVEREICT
LZIWEEEGER T SER :

(a) BESNES : 1OF7I/E

(b) BESNES : 1OF7I/E
=BT BT I /BEN. £

(c) BEIES : 1 IIRTT7I/BEIICEVWT T2V LEED
TI/BERENSARRK B, BAZLEIMININET I/ BES,

[FEkIRE2] TERERINZSOKEE :

(a) BHIES : 1073 /BEHN%EI— R 2BER,
(b) EBHES : 107 I /EEINICNL TS 8%ULOR—4
“BT 573 /BEEN%EI— N7 218ERT.

(c) BEIES : 1 IIRTT7I/BEIICEVWT T2V LEED
JBEEMNREK, B, BAFZLIEIMMINAET I /BB %O
N9 2BEBLS. T

(d) BEBIES : 1IInT 7 I /BEE%EZI— KT 2EEBSIC
&L CHBMRIEREIICA N YO NREBHTTNA TS A
29 BIREES,

[E5°KIE3] FERE2ICEBHOKBRICLY I—RINhE, RTIFRPOT7ILF=
VEREFTLERTIVFZVRBEBRE. HDIVWETILFZUELETIV
FoUEBKRICT L ZINEEGER T IBER,

[EEKIE4] AKIE2 ICRBEORBEEONI Y —,

[E53KIE5] TRIBEZEU. RTIFRFOTFNFUEREFALIEITILXZVE
BAERE, HOIVWETILX ZVFELETLFZVEBREFICTLZILE
e T 2BROBESE ¢

(a) BRB2ICBHOKBE/ILBEREL ICRHORI§—%
HMIRRICE AT 5 Tz,

oy

[GL7IN
BEFNICH LT5 8%UALDRE—H

oy

i

7
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[E53KIR6]

55 RIAT]
5 KIR8]

[553KIR9]

[55K1R10]

[55KIR11]

40 PCT/JP2022/004501

(b) IT# (a) THELSNLMBEZEETZIR. 8LV
(c) I (b) THELHSNEEBEYHIOSRTF RROTIF=V

BREFLRTIILFZVEBREERE., HIVETILFUFLRTILF
—VBRBRETL T 2BREFD TR,

& (i) 8L (i i)

(1) PILWEFZVEREFLEET7IVXZVEBEREEZSURTFR
HDIWETILXZVFERETILF ZVERE

(i i) ZLZIWESELLEY
ICEERIE1 £ 3 ICRBOBREERIEZ 280, 7 F=
VEEFLEITIVFZVEBEBREN T ZIMEINERTF R H
DWETLZIMEINETILF Z VU ELIETIVLF ZVEREOEER
o

RTFRBBRRRTF RTH B, BEKRKBEOEHDE A
RIFRIZBWT, 7OV VERENTIVF - VEEFLRTILF=
VEBEREICEELTSY., OV VEENATDOALRFIILESE
NUTCTPLFVREFARFTIIFZVEREEREDOT7 I / EILES
LTW3, BEREBE6 L7 ZHOBE

RN BHNES : 11T 73 /BEJIONKmE,IS 16 7HEB
D7 I/BRENCAFIVUNADT I VBEETHZ 7 I /AT
Z2UHEDTHBH. HEZWIERNES : 1ICRTF7I/BESDON
KigHH1 6 7THEBOT7I /BEEICHET27I /VBEENEZF
CULHNDT I /BEETHEITI/BEINESCEOTHY., T
ZMEDE/ TLZETH D, BRE6~8DWThh 1IHEHD
i

EXFOVLUADT I/ BHAT SV THD. BEKRKEIBELZHDOA
o

PIWFUBREFLERETIVF_VEBHRBREEZESURTF R H3
WRRPIVFZUELRBTIVFZVEREEZECIEMS1 T3 —IC
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[55K1R12]
EERIR13]

[55K1R14]

[553KIR15]

[55KIR16]

BRI FAESICEHOBREAERIEZ 280, TILF=Y
BEFLETNF_VEBRERESTLZIEINWERTF R, 3%
WL ZIEINETIVF UV ELETILF Vv EREESULES
M>4 75 —DEERE,

RTFRBBRRRTF RTH B, BEKIE1 1 BHDOFE
RIFRIZBWT, 7OV VERENTIVF - VEEFLRTILF=
VEBEREICEELTSY., OV VEENATDOALRFIILESE
NUTCTPLFVREFARFTIIFZVEREEREDOT7 I / EILES
LTWa, BRE11FLE1 22HOAE

RN BHNES : 11T 73 /BEJIONKmE,IS 16 7HEB
D7 I/BRENCAFIVUNADT I VBEETHZ 7 I /AT
Z2UHEDTHBH. HEZWIERNES : 1ICRTF7I/BESDON
KigHH1 6 7THEBOT7I /BEEICHET27I /VBEENEZF
CULHNDT I /BEETHEITI/BEINESCEOTHY., T
ZMEDE/ TLZETH B, BRIET 1~130WThd 1IEE
D F %

EXFOVLUADT I/ BHAT S THD, BEKIE 4IEEHOD
Bk

® (1)
[161]
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(1)
[P, R{IEKZFARTLZILETHY., RLUGKFFLIETL
ZIETHB]
TRINBIEEY,
[FEKIE1T7] N (1)

[1b2]

v

( HN—

o, 31

(rn)
[P, R{EKZRFAETLZILETHY. RLUGKEZEFTAIETL
ZILETHB]
TrRIN31LEY.
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INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2022/004501

A. CLASSIFICATION OF SUBJECT MATTER

C40B 40/10(2006.01)i; C12P 13/10(2006.01)i; CI2N 15/54(2006.01)i; CI2N 15/63(2006.01)i; CI12N 9/10(2006.01)i
FI:  C12N15/54 ZNA; C12N15/63 Z; C12N9/10; C12P13/10 B; C40B40/10

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)

C40B40/10; C12P13/10; C12N15/54; C12N15/63; C12N9/10

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 1922-1996
Published unexamined utility model applications of Japan 1971-2022
Registered utility model specifications of Japan 1996-2022
Published registered utility model applications of Japan 1994-2022

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

JSTPlus/IMEDPIus/JST7580 (JDreamlIlIl); CAplus/REGISTRY/MEDLINE/EMBASE/BIOSIS (STN); GenBank/EMBL/DDBJ/
GeneSeq; UniProt/GeneSeq

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2020/080490 Al (UNIV TOKYO) 23 April 2020 (2020-04-23) 1,3
table 4, SEQ ID NO: 8
Y table 4, SEQ ID NO: 8 2,4,5
A table 4, SEQ ID NO: 1, 8 6-19
UniProtKB/TrEMBL. Accession No. AOA139GIA2. https://www.uniprot.org/uniprot/ 1,3

AOA139GIA2.txt?version=9, 16 March 2022 [retrieval date], 02 December 2020
in particular, sequence, line 7

Y in particular, sequence, line 7 2,4,5
A in particular, sequence, line 7 6-19
X UniProtKB/TrEMBL. Accession No. AOA551Y QI4. https://www.uniprot.org/uniprot/ 1,3

AOAS551YQI4.txt?version=4, 16 March 2022 [retrieval date], 02 December 2020
in particular, sequence
Y in particular, sequence 2,4,5

A in particular, sequence 6-19

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: «1> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the

«A” document defining the general state of the art which is not considered principle or theory underlying the invention

to be of particular relevance . . . .
P «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

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
«“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art

means

«“g» 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 oy
cited to establish the publication date of another citation or other
special reason (as specified)

“&” document member of the same patent family
«p>” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
08 April 2022 19 April 2022
Name and mailing address of the [SA/JP Authorized officer

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)
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C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

Relevant to claim No.

A

PARAJULIL A. et al. A Unique Tryptophan C-Prenyltransferase from the Kawaguchipeptin
Biosynthetic Pathway. Angew. Chem. Int. Ed. 07 March 2016, vol. 55, no. 11, pp. 3596-3599
abstract, table 1

1-19

OKADA, M. et al. Stereospecific prenylation of tryptophan by a cyanobacterial post-
translational modification enzyme. Org. Biomol. Chem. 12 October 2016, vol. 14, no. 40, pp.
9639-9644

abstract, table 1

1-19

P, X

PHAN, C. S. et al. Argicyclamides A-C Unveil Enzymatic Basis for Guanidine Bis-
prenylation. J. Am. Chem. Soc. 28 June 2021, vol. 143, no. 27, pp. 10083-10087
abstract, etc.

1-19
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International application No.
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Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. forming part of the international application as filed:
in the form of an Annex C/ST.25 text file.

D on paper or in the form of an image file.

b. furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international search

only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).
D on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section 713).

2. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:
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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:

Claims 1-19 set forth a compound having a peptide skeleton represented by SEQ ID NO: 1, formula (I), formula
(D), formula (IIT), or formula (IV). However, these compounds do not have a homology to each other, and thus do
not share a common structure, that is, an important structural element. The peptide skeleton is shared by all peptide
molecules, and is thus not considered to be an important structural element. Accordingly, the five compounds do not
share an important structural element, and are not considered to share a same or corresponding technical feature.

Therefore, the claims are classified into the following five inventions.

(Invention 1) Claims 1-15: An enzyme which transfers a prenyl group and is represented by SEQ ID NO: 1, a nucleic
acid encoding the enzyme, a vector including the nucleic acid, a method for producing the enzyme, and a method for
producing a compound library including prenylated arginine or arginine using the enzyme

(Invention 2) Claim 16: A compound represented by formula (T)

(Invention 3) Claim 17: A compound represented by formula (IT)

(Invention 4) Claim 18: A compound represented by formula (III)

(Invention 5) Claim 19: A compound represented by formula (IV)

1. D 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. D 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. D 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.:

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

D 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.

D No protest accompanied the payment of additional search fees.

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