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1. —#xX (D RROLED

5 MEAZE A BEZNE. BRWBHYEN,
He:
RUZEARBCRBUARH C-Cp bttt MARTRIMARH C-Co M. BABR
WAREY C-Cpo $hEE . BURECREACH T 2. SRE B BUR IR M IR
R2Z H. BAREREAH C-Cs . IARBMRIMAH C,-Cs k. B
10 REAH C-CotrZE. RAERRAMAE. EABKRIRMHRIHE;
R’Z HE OH; 0
R*Z H 8 OH, & R’M R*—EE M 0-(C=0)-0;
ZMR, 3 (aR'Z2ZEH@O)RZ OH, & #F Rl R* —EE R -C(=0)-0
B, RZAZ HB R,

15 2. WMBAERIFRMAEY, HEEET:
R' ZBABRBAH C-Co ket . MABRIAM C,-Co . BARIF
ARH) Cy-Co o . BUREURERAY TS 2. E R BUREUR K ;
R’ZH. Z%. BE. BRE. ®2-TH: A
R?F1 R* & OH,
20 R, R BLERN, AR HEHE.,

3. MBRAEKRIFTRNLEY, HEFEET:
R' ZRABRBAR C,-Cs ke 25
R?Z H. BRAZCRIAH C,-CsheFE. BARBUREURH C,-Cs R, BHW
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LR B R Cp-Cs i H

R} f1 R* 2 OH,
&R, BR BZEN, RAZHEFE.

4. WAVFESR1IPrRRILEY), HAHEET:
R'Z2ZE;

REEZHE. WE. REE. H2-TH: A
R #1 R* 2 OH.

5. WRMAMERITRAILEY, HFEET:
R' 2K L2
R?Z H. BABURIRAH C-Cs ki BUREUREARE C,-Co i B

BORBURHT Cp-Cs i A

R* M R* & OH.

6. MMAEKRIFTRKNEY, HEFEET.
R' ZEAH L%,

R°EH. Z&#. WE. REEm2-THE; M
R} 1 R* £ OH.

7. WARERITBRLEY, HFELET:
R' BAE;
R?Z H. MABARAK C-CshedE. MARBARMNRM C,-Cs %, BULER

REVACHY Cp-Cs B F0

R3f1 R* & OH.

8. WIRFEKXRIFTRMLEY, HISMTET:

R*FI R*& H & H Bk OH;

RUEBZE. 2-BLEMI-HE; M
REEBERE. 2%, REEM2-TXE;

FHEZE, AR EZEHR ZEOHN, RRAEFE.
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9. WAKIERIFTALILEY, HAFEATFHAR, R: R® and R*E W T R

iy
R R R R*
CH,CH, CH(CH,), OH OH
FCH,CH, CH, OH OH
FCH,CH, CH,CH, OH OH
FCH,CH, CH(CH,), OH OH
CH,CH,CH, CH, OH OH
CH,CH,CH, CH(CH,), OH OH
CH,CH,CH,  C(CH,)CH,CH, OH OH
CH,CH, CH(CH,), H H.

10. WRFIERIFTRRILEY, EiEE TRLEY:
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13. —MAYHEEY, cEENFERIFRIN G E LT #Z B .
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14. —HRTHABEBIHRRANGE, EEES TRANATERENRFAERL
PRk BIE &40.
15. BUFIERIFTR B EPERERTRABRROAYTHIAR.

16. —MAEERTREBERTEN-REAEZNEHBEIAR, FndEFaR
5 feRIEEE (eryAl eryAll MeryAlll) HIDEBSA&HIEMHR, HP MeryAIER
CECHEARKED L. HBEREBIERNEE BT RENERBHEIR

1 I ARAE SR BB T e R E R BUE

17. MINFIER16FTRNELAB IR, B BLAELHAEK24-1/159-44.,

18. —FEAN-BALSEENFE, CABESHEATEINR, FAEAE
10 EMAMEERIEEE eryAL eryAll MeryAlll) WDEBSH & MR, 2P tery Al
SEPEES R A K BT At KT N B s B R [ Bl S R B A B

s (RIE RS T A T SRS, Brd i AT i A0 B BT A A1 1-

AER.

19. MRFIEKI8FTRI T, HAFEETHABE TARBHLEEEHRE
15 K24-1/159-44.

20. WFIER18FTR M, KA ETRI-BERAERRII-BEAE
#B.
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B HEELE Y
BRI

ARARE T REBRGE L MR LGS S FHERIES S HIF (prokinetic
agents) , BERIARBITHEZSRA (motility disorder) . ZRABRILE. &
PHLE. ). T EWFMGEZE .

HRREA

W8 (“Gl”) EBsiEfEENLYRELHENEF#S), URIEERY. &
RNRERNIESBRE. BERE. B, MaNEgHNELHERRTEREAM
—LEAN CEMBRTGIAEY N RIES)HBIERA) MREEES. EFNGI
BT ATREZRIFZHEER (BHERRITFR) wthsE.

W BiesimamslmBEBRmE R EFTAR (“GERD” ). BREHEBTN
aYHEEER. BERNEREEBENE. BHAK. Bo, MR, aHEERE
By CGnRREETD - REEREX . MRnEESIE, E¥adsT TR
RIAMA RGBT B R FERLER. BEEERNET LERS KA ETFHERAR
TERMEMMEBEF (pseudo-obstruction) HX, BEHHNA “JEMFHH” & “Thagit”
HUEARR.

GERDIE B M+ RN EWERAREMEMIRAKRR. BELAERES
HHMFERERS:; BT RERM (esophageal erosion) HAJRER 4 %M. GERDH]
AEERE THANMEKRNENRNESNBER, AOXMRISEEERHE. 7
ZHFmBIF, GERDEXRWHATRLAFIGIT, FrRZs il BRI yERSy

(WiPrilosec) , EEWMBE THLANRK S NP HF (Cisapride) ) . &
IEREEE BB ZRERROHME TR RE. BERR. FREMELEBER.
MR . BEEMEAEE. BR. R8N (EBEh) .
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X EGLEIA 18 # F B 2R H#ES) 1 BB B) A IR 9T . BB AIBR (motilide)
RAFABERNEY), MABRREGTEY, eNRRBHEZENBMINF. E3)
MBS B FE IR HOT BANF IR B EIEE R NI BEE &Y (Migrating
Motor Complexes (“MMC”)) . MMCHE BN/ PMFHESRE R RS BRI UAE -IV)
BiEs). MWK ELRIMIVIET, SEIE—E, PrashigEs f e
SN SWETR. HAHERAEKERASE: RREXR 8BEMGERDKEAM
BERHMLES () E: MEBHFERBHRANBHT: MBEXEES. BE
FZEBRERARMEBR B EHWERERRBE RS,

IR I ERE—RAHRANERLER, BUABRNAEHRLCHESARE
(Saccharopolyspora erythraea, ME[FRAFABEREERF) HB. LERA (—F
FRNER) EX-RPRFENREZNRA.

AEFEA R*=0OH R°= HH
AEEB R*=H Rb= FZ
4FEEC R*=OH R’=H
AEED R*=H R°=H

1950 LR, ABERA (1) B45EGIENER, WKL, K, MEBAE.
WMIRBARTR, ABRATEETERMELIEM, SLHKE9-1iK-6,9-F 458 2 (LR
AABEARER) , REHBUEIESEE (spiroketal) 3. HGIEWER T EM ha
BERAX G FR2NE TN ERBEEMRE (BREAFIRAREN) .
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Omura® ATE “KFHEEERNE BEFHRBEH U R EM —EERXR”
5 Antibiotics (19855F) 38 1631-2) T AF TABERA. -— AL ERXAMEAKIFA
e RE R AR R B S B R B T . BRI, FI1ER/ TR (BE) K7
&, S-_EUBERANERERERLBRIELENS% . HTI-“EABEFRLA
HEERE, FrUl BRSEE B RIE A T AEREERUARLEN. BEWNLERA
A ARETTES KA, BRIIRTHAREESREFEWAEREDMNEL. B
10 To-—HABERHLERHEENE, FUAHAEEFI IR KA RCHEL.

HE2ABERGBRRMELDYCLHMNENHE, BFEEM-523 (4). EM-574 (5).
LY267,108 (6). GM-611 (7). FIABT-229 (8), H&#MmTiR. A4S REREF
5,578,579, 5,658,888, 5,922,849. 6,077,943, 16,084,079, ENIHILBMABRS XL

& k.
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7) (8)

HABEERZ) AREENBIRGERNABERAEUITED. RESHRX
5 E%#FI5,712,253. 5523401, 5,523,418, 5,538,961, 15,554,605, EAIKEHMAE

SEELETIH.

A% A B RHERIENIEH ARG, ENRREARERERSE T EN
MR R R . T E, fb&Yum7HRS7E 4Nk ZAL AL A B4R R H xR
BIEZ A REIER. ZBBERRTRETURY £ B 1Esh ERT T .

10 Fut, HREEFNEINELEY, EAFRENAEEE. RRENAER
EHNB R ZEREER. ARPRETHEZERN-—SLERAUY,

KHRANE

FRE—HEEME T (D RFHULED:

10
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(1)

REZ# EAEZNE . B UEHGAAAYER, HPR'ERAERRARK
C-Coedt. BRBEREUVRIIC, CoolfZE . IR EAREAMC,-ColEE. BARBAREX
REFE, FERRBCKRBAARRE; REZH. FARBKRANC-Chz. B
FARIRMC,CIHEE . MABRMAAC-Cortt. MABRRMRKMFTE. BHFK
REGRIMAAIZHE; RPEHMOH; R'‘ZRHZOH, HAERFIR' —EFKRO-C(=0)-
O, £MHR%4@)R'EZE, (b)R*ZOH, HHERMR'—EEHKO-C(=0)-0OFf, RER
eHE R E,

FRAVFEZTHRE T T BBBIRENRANTGE, EEEKHRT
HHBHARAAEWETHRA.

FRUKB=ZTHRUT —HAYASY), SEEARVRNLEYNHS LA
TR A,

ERENGTE, ARBELEY (D BAXREEGTEEBEHRANEY.

FRAMB LT MRGE—MEARE AN, ERUEIN-HELER (RERILL-
BRELEEB) , URENREWEMHNEZRZEL (polyketide) SEEFMATE
R TREAUECTNEEE. FrRl1l-RELERTRES A RALEDR PR,
IR EATE EMME T eryAl ZH, FrRZERETHEABKEIRE. KHBEE
BET) B EE R BB Th AR I & (cassette) REBHBEHR2F ML REEEThAERIET
HREKIE. ARARBATERE T —F=EI-HELERNHE, EREGHFX
MEATE EMH.

11
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A& BRI SEETT 3\

X
TRABEREXAIMABISREAT. FRRRZERBIERARE, REFFR
fi. B A 15 B

“eEE” IREBRHERERS, ERE AR -EHERKET, BEISKE
THARKEER, £ AR RBESMRET

“BE” AR ES MR -BURNESRICSIHIER T, HELRAF—EH
HEVKIR T, & BmERTHARGEEN, EHE ETRA®HASMRKET .

“RE” IWERAELS MR -BEROESE RS, EHELRA—F
HHEMRET, REIARRTEARBIEERN, EHLE ETRERESNKRET.

“GRITE” . TRET . “RERE” . “REFE . “REHE” Fi5
HERERETHERINGE., RAERRTE, WEPE. XLES.

“FEIRERBIRE6—12MRET AR IS EFRETER, WRE,
R MECEZEES, 1€ 8 EEtE— S M E EEFIA.

“HiRE” IRERBAR . BNHRRETRGER, REE1-3MF BN HE3-7
MRIET, TS st— 5SAENC-CIlIATE . ~EIEMFEEREREIER
A BT E, R, HROE, FRE. FEE FRBE. K T2RENSRE
(adamantyl) .

“HER” R D7 ER. & |, L.

“HRERT . “ZRIPE” Bl “HRIIR” IBEERAK. BTEBANAEA, FE
REEAEF FEERAAR, Fla—7x8IR, 711825, HI0—-15T=H4R, &Z
H—NEBFPRAZDL—ARET. “HFR” BHEREFTENRR. SRR
THFRABEIANENHTREFL. 283MEEN. OMSKHIEF, HPNAMSHTELk
F4b, NIEEEHLL,

12
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REIE R IR R R OB R . g, BIRE. mME. BRAHT iR
I, oPemRIE. DR, DRREBHEL. DRabTEE, RRMeIE. PRMRLERE. RRERLBHREE.
FNTIEE . WEME. EMEL, MR, REME. FEMGE. KEE. NS
RRM 3% . BEMpIE. MR, URSEZE. OURARZE. 2-F{UURMEZEE: (oxopiperazinyl) .
2-FAMEBER: (oxopiperidinyl) . 2-FfUntMkeEE (oxopiperidinyl) | 2-RERUNE
(oxazepinyl) . B (azepinyl) . 4-WRBEEREE. mtREZE. N-FAR-Atge. it
BEIE. PEEREEE. mAMREE. MUEMtmEE. WERANEERE. NEGRANERER
(tetrahydrothiopyranyl sulfone) « M. GRACGMEEE ., FRACEMETR. FA
ORIEIR. 1,3-—FUREAE-1,1-Z w2, A, FEMATE. thietanyl,
thiiranyl. =Me2E. M=MES, MENRAEDCEMERE. R, mEk.,
Mtig s (pyrroyl) . REPEEE. BRPEZL, UEMOEL, WEME, FREMGEL, MR, 0T
MR, WEOYEE. MRMEEE. MEMRE. BREMEE.

“HF LAERZNE IBEAER (PImMENER) K ERAA SRR,
HEXGRASFRAMEDHAREENE. SENREASE, BRRTFXLLl
&Y, Bk &UNTE BAZ LN ORRES, I EEAMER. HRR
e, PMRRRBRRIGER —MRER, K EANMRERSERMMUE BT RET6NKREF.
AEIERBRE S FRER. LREE. NEREE. TRREE. WHRE. ITERE. RHR
AEAN ZZE TR R R .

“F LAERHNE” RERTAERRNNEYNG. SENAELTER
MR EERNAR, EANTESREHUEDERME LTRZNR (LR,
ZRE. BR. EDR. BXKR. KR, XFR. ZR. 78R, BAR. BR.
IR MWHHIE. AUEYHE I RENRUERIN, % ETEZHHE
Wit 2y BT R R (NS EE . SR, SEAH. NiREEEER
. BIRE . HRW. KRA. 2K, REKE) LEFRUEYHBENEIE.

SEFARFIEO RN (I “BAURE” « “RARGE” %), ZXMEET
A ARSI FODRAE, RER1-54 ERE1ZMRRE. LI
i, AGURKEBEBEANREERAENRARLE, DEARMEREHFHERE
SHEMPATEMEIRTEE R EY . BT AR, &EMERMA

13
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KM FRERE. HE. RE. FE. X, Z5FEE. ZRTE BE K
I R E. RNEE. mBE. REEE. €. KEEE. FTHRE. Ik
HEE, MrERE. AFAETE. ZREFE. KREEE. RA. mEHRK.
M. RAREMHA BRE. HE. HE. RE. Rk, EETB. REE
WIE. AWK, FEMK. RERBE. BBEE. FEES. FTRRREE
wplmER. BE. . REE. FE. RATE, BURE. BRSRESR
o

FRIFER TGRSR G (BIMESLEHAD, EARANMHS.OH B &
BWITERRT) » FTENLERAKEAGLEYURRBEYHEEELRY
RIERE . BRIFFHAMUH, SXBRFRE. EXNRENE. LARHERIAE
MREEYHEEELTRUNEEN. SEEEEEAMNBEANCYHOEERRALY
CHA.

FR\PTEEBSELERBUEYNITEAY. XHITEAMEE RITRLE
VR BEEENERRA R LS DRI RERTEY. Bk, ZERBNET HiER, K
if ‘G NEERRBATRMEYEHRE R AT EELAGRERNIRE
BT WA VIR YIRIGIT B &R . RN & S EREYaT
£ E MIEFF 7 S W) anDesign of Prodrugs, Bundgaard4, Elsevier, 19854E.

WEHM)TE

E—AEfT, #BETR O REHLEY, HPRERRBRERAC,-C okt
. HARBRRIAC,ColfiE. BREUREURC,-CohrZE. BRBURBUR S B, B
BARSARRARE; RPEH, Z&. HE. RAEE. 82-T#; RREH®OH; R‘2
HEOH, HARMRI—EBHRO-C(=0)-0, &R XREZE, R*BEOH, sHERS
HR*—EEHR-C(=0)-Oft, REARHEF#.

EFRBPF—ANEHS, RETR (D XROLEY, EPREZERARKER
RC-Csptdt: RPZH. MABKRAC-Chizk. BABRBMAC-CHEE. HEMW
RERRAC,CopoE; R*EHEOH; R*EHZOH, 8RR —EH RO-C(=0)-0,

14
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SAERM(REZE, Hb)RPEOH, HERAR—EHHO-C(=0)-08, R*TE
HE B .

AR S —Axpld, RETR (D REOLEY, HIRELE; RPE
BB R B C-Cottdt . BARERERC,-Coli . SE BB REURC,-Cole 2
RPEHHOH; REHZHOH, HERMMR—HEEHKO-C(=0)-O.

EXARPHRZ—ADEFH, RETX (D REWUEY, HFRRLE; RPE
ZE. HE. BREE. 22-T#; R°EHBOH; R‘EZHHOH, HERMR —ELMK

0-C(=0)-O.

EERRABB—ALhF, BEHETR (D ZFrRLEY, HPRERARZE:
R*ZEH. BARTARAMC-ChrZE. FABKMAMC-CHaE. SFERABRRA
(IC,-Cohrdt; RPEHELOH; RYZEHEKOH, mHFRMR!—EHKO-C(=0)-0.

EARRAS —NEFF, /RETR (D) XROLEY, EFRERZESDSE
[EZE; RPEH. BASARAMNC -Ctst. BARKIMARKC,-CIHFE. HE
BB R B HIC,-Csh3t; RPEHEROH; RYEHBEOH, EERFIR—EHAL
0-C(=0)-0.

EARKRAM G —NEFG, #ETX (D REWLEY, EPREZERARAKNCE;
RZEH. 4%, W, RAE. 82-TH#;: RREHEOH: R*EHEOH, HERAR?
—i2 % RO-C(=0)-0-

EARAMFZ—AEEF, BRETX D) RANUEY, KPRERZEHE

AEZE; RPERH. &, WE. BEE. 32-TH#; RPEZHSOH: R'ZHSOH,
BERFIR — K HO-C(=0)-O.

EXRRAM S —ANEfP, BEHETX (D REBOHEY, HPREAHE; R2E
H. B BCR BRI C-Cobedt - BURBUR B I C-Coli 2« BLE BUR BUR BRI C,-Cs
3t RPEHMOH: RYEHHMOH, HERMRI—EHRKO-C(=0)-0.

15
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HEARRAK A —NERF, BETR (D BRAOKEY, EHREFE: R2E
H. Zz#. J%. BRE. 32-T#; RPEHIMOH; R*EHEOH, HAERMR—E
% $0-C(=0)-O.

FEEARPHEF—NEGIF, BETX (D ZFREEY, EFRRZEE. T
B EFE, T—3—H—1—%. $4. RABEEE, REH. BRIKRRLNC,-C,
itk BUREUREVRMIC, CH R, BB BALERIRIIC, Chidt; RAEHSOH;
REHZHOH, HFERFR—EBRO-C(=0)-O.

TEARBARIRD —ANLpIP, B/ET (D FrROLEY, HFRBZERE. T
. FHE, T3-8W-1-%&. XE, 4-BEEE; R2E2H. 2&. AE. BEE. =5H2-
T%: RPEHEOH; R*EHEOH, mHERFIR—EHO-C(=0)-0.

EXRARR LT, BT O RIPUEY, HPRAR'E BERH
HOH: RUEHCZE. 2-RZEN-FE; RUEEFE. ZE. REEM-TE; £
R UR'EZEHREOHK, RPAEHEHE,

EH—NEFP, REDARERBANC-CirEMIERZE): R2EH. FE.
. WE. #AE. 82-T#: RPRH: R'ZHZOH.

EFERNSH—ANEIT, RETREFTREHOLEY:

16
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5 ARBHH—ATERETHER (D RROLEHHTTE. E— LT,

£ () BTROLSYHRBUIRKENLZER AD $1145.
mE1

(V) U]

17
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FEiZEpR, 4BZE (D AMEAMPYFRBRLE, B8H(95-9-Z84
HBEAD. & 1D THmEZrRERAMAER (ight) , REFRZ

SACH N-BABSHABE WG 2 F &4k, BIMLEY (V) . W ERAH RX (H# R?
wER, X 2HE (LEZREE) | SRR (MIER=ZFR LM FEBEERE) )
FEd (V) W (W NN-ZRRAEZERK) FETHREL, B3 (D

KRR ED
Bl ERRN/ RS BOMEADIT IR S ROMUF T LIEE R, Ak

RIB1AFT
g 1A

(v )

ERRKHNZ DL, mEERHATLER D , EPRAR—E
F. T O-C(=0)-0.

10

18
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() (R® = R*=OH)

AEF D (HF RFR L OH) SHREL N (FIMNKERZ B8 1,1-
PRAEE kM) 7ERR (FIBRERAPRR 4- (ZHESRE) MR FETREN, B3 11,12-
FARBEREE. K5, FRTRBKREATIRERE | IR EREZTRRE &,

5 ® (D RAWLERZMTIETRHIB, BihkS Nk E%F6,066,721; 6,261,816;

16,395,710, EAINEHARSELEES T,
i 3

OH O

V)

(i

Bz, R (V) BB ZEE (diketide) FETTIRULB LR ZEBSE, 7=
MR (VD) BREOZRZE. —RZBRENHETS R W0 00/44717, H
10 2HARSELELSTI. EXRAT, IRERLBEHE 6-HELEEEB

19
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5B 8,8a-B A AT HE MBS (deoxyoleandolide) &S BE. 6-ELEEEBAE
(3E L 460 F 7] 2 WA 0% EEF 5,824,513 Frik M4 AL HER WO 01/27284
Fridm) BEDRAE, EMNNEBAESELS ST, 88a-HEARMTHNESE
HB 7RI Z REEEF) 6,251,636 TAMTIFERBEERN, HEMHNESELS
i, XEERIBMEBOHTIEM, UBEEMIMRAELHE BT (native starter
unit) BA. REZRZBEBUB IERREIRETBA (FlanFid KigHER 1
fIEE & B8 (ketosynthase) ) M AET S NEELH) 6,066,721, HEHNESE
#®eTi.

HnREE 6,080,555 (HEMARSELETIL) ik, —RLHHE (VD
ARELEARNFEEANZRLBEEN, EHFENER (V) RELHEREIRE
ZRIBEBNEYEFY. FREYAIURKEE (WEEHRANEZHRER,
RERREAHRER, A4S AREER6,066,721HPCTAFWO 01/83803) ,
ZIEBEE (MK E S EREEE B (Saccharomyces cerevesiae) , BAx& WO
01/31035) , BENINERHERESELEETIL. WEEMEFREFREP S B HPE
MZRZEE (VD) . ZIER—MHETREES L TRLHES1IFIR. FRARRAESE
ZE &R, MHIBR=OHME R TE.

ERKAN—NLPIF, FTRRRERZEBEAHAIER, UER=HNERZ
Bt FAERERRSRLBEBNT %S LE % E % 76,391,594F16,403,775,
ENNEBATRSESATIH .

ZRLE (VD EL—RIIEF (tailoring) P HBHETRLAEE D , ik
EHSREEEC62EMN, E3-OHLMAKEN (mycarose) , Z5-OH EAZ
FHER, fC-1252%4k, ERBFENS-OHFRIL, 4B RMHEARR T H T
A% (tailoring enzyme) HISEILARGIE. Flan, UBEB (R*=H) R4
EC-120032 A R 5175

PR el T EREZ R BB EARREATHENTA L EHM LD
Y, BIMABREEZAENRENCGETEELRIBEHE, A4 REEER
6,395,710, HAEMARSESGE T, BT ZITZHN—MHZEAAS LT THK2,

20
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R (D BB EYRBBHRZABB . R1#ER T BEBREIRZE

[MECs {8, #¥ECarreras % AW Anal Biochem. 300, 146-151 (20024F) 5 Frik f45-
MARBEIE, HEHABSELEETI.

=1
e B EZ4EH
WEDwS R! R? R’ R* ECs,
(M)
ABEEA' CH,CH, CH, OH OH 1.1
Al CH,CH, CH, OH OH 2.5
B CH,CH, CH(CH,), OH OH 0.49
C FCH,CH, CH, OH OH 5
D FCH,CH, CH,CH, OH OH 2
E FCH,CH, CH(CH,), OH OH 0.52
F CH,CH,CH, CH, OH OH 8.6
G CH,CH,CH, CH(CH,), OH OH 1.4
H CH;CH,CH, C(CH;)CH,CH, OH OH 3.3
] CH,CH, CH(CH,), H H 0.16
' AETARAMLERILED

Compound-Kosan # KFA: A=152-44; B =152-48; C=152-92; D = 152-94; E =

152-93; F = 152-81; G = 152-83; H = 152-111; ] = 1468

fEAREYSBKE R TTIE, B A5l R ERBEATCC 6301 (—F KA

AESURAR) MRAMEFENE (R2)

21
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*2
%tF ATCC 6301 f14k A B /N MHIKE
wED MIC (ug/mL)
ABEA 0.03

A 0.3

F 1

G >100

) >100

5 AR M L Z AR (B K Carreras® AUS 2002/0192709 Al (20024F), “i¥
MBITREOTIE” , REBABRSHELEE T KUY REIRZERB
BEM. WTR3FR, EEMIEIOWMATIREEYE, RS YRAE RN R

5 RHRDRIBBEM.

*3
BB R 2k kB

ZBANBYEHIEY

WEY (TREERIRIRIETERY %)
1pM &Y 10pM ey

F 100 100
G 100 100
J 88 88

AEHOS—-TTERE T ERR (D RpENUEDBTHESIRGRTE. &
®, HASERL SN ERERETERENERALEDRHRTERTH

22
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BN ATRARALEDRTHERNETEEERRTEER. BRERIER.
R, BERR. FAEKEEBER. EER. BHEMEER. 8K, Rt fgi
EH (& .

BT ERBERSAZ KU SN EBNE, FAVURKRELRFIBRY
G Frid B BRBA LRSI NL0.01-108:/ FTREE, ERELL012ER/
TRAEE. RRAEHEYITEES LRARERHAH, UAREHE. &%, &K
HEar TRERE, ERO—RRE KA BERA10-1000E A KB EDLE AT
BIRTTHIR A

BE, FRALSYTARGYASWERFFE—EHS, FrRsRaT LR
BEMES, mEEk. EEE, BRAER. 8%, TRAPFHFTes—HRs
Wﬁﬁﬁﬁﬁﬁm$ﬁ%%€%ﬂ%$iﬁ§mﬁ%oﬁﬁ,ﬁﬁﬁﬁ%ﬁﬁ?ﬁ
BTN, BN, BREESERNEIRTIEEMEEYF, RETFREFT.
FridiEtAEMaT EBImEMRTE. HZE ETRZNATAR. AR, RE. #7.
FiER. Wl ABEAMEAEERERXNEARE (compound) . R
KA TS RHondo¥ A\, 1987, Transplantation Proceedings XIX, Supp. 6: 17-
R THE, HE2MABTSELSESTI .

TRZGEEK. MEE. I6E. FhAamk. BER. HEE. Eneg. =
HERSE. BA. TRER. AEL. RRZEMAE. TRERER. FE. ALME
aRREIESF OB, KRhE &, LECRBAER. B4, TERAEERE
BN BN, MEAFURFEN. S, FRENLEYTTSRAEFELS
YeFE—EEH, BBESAEELFI4916,138 (HLBABTSEZLSTIH) , RES
REAVEMER—&EA, BihS LEPOAF428,169, HAeMHRSELES T I,

BZ, ZEARBTIEHABELEY, HEREHMRENARLEWHTE,
CHHE TREHG#H— PR, BHFRERRTI.

23
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LBl
AL RER T HIE15- P E-6-B AL E RB (AR A13-F#-6-dEBEk15-F &

-6-dEB), ERMAREMREARWMFEUEYHITEE, (HALEERBRERLUG

20 Bl HREFIRAKFEMNILEE R A15-R-6-dEB) .

15-FR-6-BMEAEEEB

FRR1ZEF/MRABKICH99/pJRJ2 (RIE A HER, ©HEAPKS, HAHHR1KE
EETIRERE L KRBT KE) THEHAME (working cell bank) , H H¥/MEMA
YA F250FF R ERIH A MS0EA EFE1FR,

BFRE1LT455/ THEKER . 105/ A FKE. 108/ ATH. KiSWER.
15/ FHCaCO;. BRI CHIRERF KEOY 4. KEE, EFHTMAL
Tt/ TR SER 100 %6 DMSOBL IS0 7 / EA TR EE £ B K (thiostrepton) M1
ZET/ A @ EHRKER100% B KBEILHE (J.T. Baker).

B EREA R FREIN A0 1°CH175+25RPMEHE 758 / IR & 28 il
E48+10/pEY. ARG, HS0EFAEFRYBN2.8H G500 T+ R E 1R B ELH T .
ZIEMAE30:1 CHI175 £ 25RPMIE 5738 / TR & 28 P 15 7748 + 10/t . AR5, (£ 3500
ETHEFPEM ST BFEINI0A REHE (fermenter) . Frid KBTS HIZE30C,
W MA2.5N H,SO,#12.5 N NaOHK pHiB 1 206.5, #Hh#E# 4600 RPM, FR i
AN 1-2 LPMe S8 IMAFT T 1150 % G ABE RIS HIAE . FFTdR RERIERE 3
PITEIX LA T K24 +5/M i,

I 7E121 CH100F B B R B TR 459 $hE R L7150 O R B b . 4K H1SE,
X B10FH KRB A S WETEL G TIMAZI50F kB S . Frik kB MS%IZE30
'C, Wit MA25 N H,SO, 2.5 N NaOHK pHIR 5 $16.5, it i 1 5 538 2 (500-700

24
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RPM){E# AR HIE > 80% ZIMEME, A sEZE(10-50 LPM), /5 EiZH]
(0.1-0.4 ). @i INABTREHI50% B KBS W% /2 .

{E35£5/\0Y, TERMBHEERIR/D, BERBEESPCOEEEIBK/E, M
A(#)-(2R% 359-2-FE-3-RECH-N-WB LM (REZRZED » 2 RAKRE
AT/ Fte WEZRZEBTWTHI&: U2: 3 (ZEZE: DMSO) #I&E#ReEH
RS, RELERE (0.250K, BRELIER) . BESKEILFE15-FH-6-
AL FEEB (13-HH-6-dEB), WEHEKEEY. 7EAlpha Laval AS-265.0:4 BHLE LA
205005 B-LHTR RBER G . Sy B L, ZHEHBLOENARAR.

BLaEJE, MAHP20MAE (Mitsubishi ) #H4TEHHR. B8 LEBER
MFHERFEERT, AHEL155715-FE-6-dEBEFHP0M IRk be . B
TEREIRIAY (broth) LA300+20/E K/ /Nt Bk M VRGBT M BE IR . BEME N
N iZ A 15psi. MG FrRM e A2 AR (CV) HKER, BR2CVEI30% &
BEIRUE, BRI A H300£20/E K/ /et 13-FA%-6-dEBAI7-10 CV 100% FFEELL
300 20/EK/ /Mo IR . TEHIRIRES, WEICVIIEAL . RESTEHS,
FTHEYNAED GIBRBELS B AGTE>95%HIA15-FE-6- dEB f1&3#7=Y)
(product pool) . {FHEFEZE KK BTk & H =Wk D R E A . 78 1% B =yt
45—35% . JEiT¥ B A RBIFEFE3TH100% F 1007 ARG A% (broth) , BE
20938, FILUE, BABTHFENVENE F=WHkE.

RE S TR FFHP20SSH i (Mitsubishi) B EHT 5. 1RIBFE M £i%
BHMAR, TBUEL155T15-FE-6-dEBEFHHP20SSH 5 R B AE 1. 1T FF RY
I AN SFERRBIKFRRE . F50% M BEVA ¥ L300 4 208 K / /[Nt A 2 1tk 1 28 it
WAEPR . #8J5 FI2C V50 % B BE LA300 + 20/ K / /N (O 3 SR sk kb . FE A 12CV
H970% B BELA300 £ 20/ K / /N R R e 1R . FEBEIRITAR T, IEEICVIIEA S .
RIENITEAS, KEH >S50/ FH15-FR-6dEB, 3HEBH >20% &4 K
LHDEH. BETRREERERRE TR RE k. £ZNRIYAE>65%,
HEETEYHEUAHEANALER.
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MRIBABLRG 75 75 7] ] & HAB M 6-dEBRLY), MERE R ZEH AL FE
AN R ZBtaREE. Fik, WI{EF R (2)-(2R? 35%)-5-R-2- F#-3-B 5 LB -N-
it 2 e ) - 15-%-6-dEB. T B, 15-F %-6-dEBF115-5-6-dEBKI& A ] 2 B Ashley
FEAMWO 00/44717 A2 (20004F), HEMARSELEETIt.

a2

AL JEBIFIR TR 15-FE-6- I AL HE ZRBHUMIS-FELBERA (R,
R'=-CH,CH,CH,; R*=R‘=OH). ¥R 7S N Carreras® AH)/. Biotechnology,
92, 217-228T1(20024F), HAHABESELEELE T,

FURIZ /MR B TEM M EEK39-14V(L &5 S B —Fhery AR T, &
AREFEH6-dEB), H/MERI AW RI250ZF B E R FI50Z FH B3 100,

BEFFE2EAE165T/ FHEKIER . 105/ A EXKBIKE. 15%/FKEH (soy meal
flour) . 4%/FCaCO;s 53T/ FEKK. 638/ F AT M. 2.5%/FNaCl. f17/
TH(NH),S0,. B RA121CH & EHRKEH602 5, FEEBEITMAIZS/ ANEE
WAL FE 7100 % UL K BRE FLAL K .

¥ B AR A R B SR B2 M IR AE34 + 1°C 1175 + 25RPM 35 58 / 1B & B wh ik
B48+10/M . MG, HS0ZEFIEFRWIA B E500BF - 52002 8F A E 1B+
PR e 34+ 1°CHI175 £ 25RPMIKI 3% 55 38 / IR & 88 h 3 5748 + 10/M . RJS, &
FIS00ZTHE IR YRR A5 L SR B20010T R BEME . ik REBEMERS$17E34°C, Wid
AIA2.5 N H;SO,f12.5 N NaOH¥ pHiF ¥ 7.0, #3053 E H600RPM, 255 1-2
LPM. i INAPT T HI50% BUAKBE MR IBHIEN. FHTR BB S EIX 4
A K24 +5/M0F,

WIEFE121°C 7245589 I K B 1007 35 FE 33 UE & IF150FH O R B . $E3ER3 6
17550/ FHERVER. 163/ T EKMM. 1658 ATH. 47/ FCaCO,. 63/F
FAKIK. 35/ FHRE M. 3.55/FNaCl, M135/FH(NH,),S0,. £KHE, BHEE10
Tt ABERASYELER G TEB 50 KBS . FTRRBESHI434C, &
IEINA2.5 N HS0,412.5 N NaOH# pHIF ¥ 7.0, i #5h5% % (500-700 RPM) i

26
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TREEBRE =>80% FWME, TRMENEZR(15-50 LPM), /5 E#H(0.1-04
E). @iEIMAS0% BIEKBRIEBIZ HIEHE .

{E24 £5/NIFJE, FFERLASB-60EFt/ /AT RIS B RIKE (W/ V). ZEBEELT R hiE
SR G TR MR . 124 5/NiF P A BTk R BESE N A 2572 13- A Z£-6dEB. #257%
13-A3-6dEB¥A A #£400-600Z2 71 100% ZEE T, FFid¥8(0.2%ck, Rt IEsy), 4148
13-A2-6dEB. 7E60+10/NAY/51F1E13-F2-6dEBR13-HE-A B RANEL, #B
KE#H). 7EAlpha Laval AS-26% 53 Bt LA205005 B .0 R % . FTiki=#E
BT EERD:, ZHEELCBHARAR.

BOSBEE, #HHP20#fE(Mitsubishi) 31T B AR . R LERARARE
EEEEERST, ABEBRE1R15-FREIEZASFHP0M BN AEEEH. B9
BRGEHFIPHO, AJEL275+ 25K/ M ISR B HARR, BT 0E
NI 15psi. BeE, FATHAER (CV) RIZK 275425 K / /N i R s vk
WiE. EASCVI00% FEEA275+25/E K/ /Nt RIERBEIRIS-F RO B E. 7EHE
ST, WEICVIEASS . REMTELS, BEE-YHITEAN5HBREH
B, FARER R RN TR & H 7= 2D i £

¥ Bk [ 4 BIFFE1FF100% FEEF100F 4158 Wiz AR+, W ElpH9, i3,
BRARGHFYFAETRENYR. FRAEEERBITRE =Y Gy
ol L

MA2F4: 184t REFI00FHERNEN G, BE2054, RETE, WA
BEFOY (B hmR1s-FEIERA. DR EFEHTIR, HREL
KIBItE, S EEY. ERARERREEHOFEYRELDREE.

A DAL TR FHHP20SSH i (Mitsubishi) K 2. RIBFR= B %20
R, AEEE15515-FRA B RATFHHP0SSH IS figkie . Bii—5BE3
H@lﬁl%f’%ﬁﬁaﬂ53@@100%14!*%%&6&%43, FIMAEEFERE K. #50% FEE
IR LA275 1 25 B K / /N R MR R R ER  SRJE . FH1CV50% Y, $:38 FI3CV60
% FENEVENTRE, TIIMERSR75+ 25K/ Mt ERI3CV70% BE, RS
10CV75% REELER ™), ENIRERAR275 125K/ /Pit. ERELES, ,

27
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KICVHIEA . BE, A, HESTI-FRELERANMBLASEH. £
FA e 28 B8 BT iR & 9 8= 0l B ke

E MR Tkl & KB IGH A TR, 1615-F 3-6-dEBHIAL B BUCARMN £
6-dEBERLA. FLL, 15-BAEZAREH15-5-6-dEB4ITE.

SEiEBI3
KELHEF R T HE (99-9-—EABFZXRIMEMRTE, BES NHEEL

BAER (036EEE/R) M1: 3Z8E/ LB (Q0FF) BBAEE-15°C, H#H
PEALH (0.9ZFE/R) L. 4/MR, FHIRRNYZBEBIFERE. &
T IMApHA 6HI BERR 2 R Pk B 23t B IS LY, FIMAL0EA =28 1/pE
&, HZRLEBEMRBEEY), AMgSO,F1E, T, FHERSEDI T4, St mHE1.
1R EE-Chei1% = LRE# T SRR ET AN, FHZEFHETRLE
7

(99-9-ZEUABEA;
(99-9-Z&-15-F RO BEEA; H
(99-9-—H-15-FAEEA.

SE 4

ALHBIFE T HEN-LFE (desmethyl) -(99-9-ZH A BRI K%M
Tk, BRiEs LiEL.

E10Z78: 2FEE//KELHI(99-9-— S A B EHEHB (1507 KIKMA Z B
=ZKEY(IB9E ) M(G2ET). TEINFH, S4B MA02MLIOH (1%F) %
e BEHEEEESTHETLLERN., Bt A BT RS R KT R,
WERREERY, JFRCRZEHRITREEY. AEMNaHCO, B RA LA,
FINa,SO, T4, TSWIREBEE=Y). Wit ZFALREBRREN (FE/ T8 + 2%
EtN)BB TA™Y). FRZEFHETRLEY:

N-fji i 2£(99)-9- S U B EA,

28
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N-E I (99-9-—F-15-FRAEFEEA; M
N-fi B 3(99-9- —5-15-R A B EA.

L jtefl5

AELHEFHER T HEN-BFE-N-R-99-9-— a4 B, RESEHEL e
WARI(R*=R*=OH)%K .

EHN-BFE(99)-9-ZE-AERARLY(0.035ZER). —RAETK(62.5%H
TH). R (13ZER). MIBEAEMRIREY, FHE70 CHEd®R. AHFRES
1, R/K#ENaHCO M8, HAZBKRZEMIZE. FrdiRYAMgSO, T4, ik,
FERETHR. BIEAH2: 1845/ HWE+ 1% EGN#HT SRR BT AL
=Y. RIEZFEFHIE TRUED:

() N-Jii FEE-N-Z 2 (99)-9-ZF-15-RABE X A, #H N-BEFE99)-9-=5
S-BABER A MZEBEE,

(O)N-JE FE-N-FHES)-9-ZH-15-RABE A, A N- it FE(95)-9-
“H- S RUABR ANFREBME L,

()N-BE FE-N-FHEE99)-9-Z&-15-FHEABEE A, 8 N-Jif FE(99)-9-

CZES-FRERAERFANREERSZL; A

(d)N-fii FE-N-2-T ) (99)-9-Z&-15-FHAIEB R A, FH N-Jit FE9S)-

9-—E-15-FEIER AR 2-BT %,

L6

KL iR T RIAZ1AR FEAL (demethylation) $B, A4S EN-EF
H-15-FRABRA (LAY R'=1-F%; R*=R‘=0H), RETUBBEITAEF
WH TN A B H AR KA F

FESOCHEHIS-FHABFEA (LA, R'=1-F#; R*=R*=OH; 5.00%, 6.15
LRV ZBM=/KEY(4.1858, 30.75ZBE/R)IE T FEE-K(8:2 748/ 4%, 1002
R EY. RIEMAB(1.567, 6.15ZRE/R). TERMNIED, MALETHEIIN
AR H(6.15%T). BIHECEMHTTLERN. BEBHE, HZBZERE

29



038150563. 0

wooB B 5E24/300

10

15

20

25

WHhAREV=IR, HBBRMTE. SRECEENES~Y@AI7R), EETE—F
AHT TSR,

SE 57

BEFEFHR T REBIAMRELEE, ﬁwé%%N-HW%-N-ﬁﬁﬁg-ls-?%
ABERAMEYIV, R'=1-FH; R=FKE; R=R'=0H), RETUBERIRESF

18 H AT N A B AR S .

FERTIR S HE IS B AFN- I R 2-15-F RO B EAQS0R, 341EER). — &
HNELIZ(61ZT, 10HE). 2-BIRF(102ZH, 304E)A T ZEGOEF) MRS
PIFE70°C KA In#24/NaF. IMAKFEFRBRES . AR BRAZ B2 MRS
K> FRRBRETHR. HEYEL —SURERERR 3: 104-FE, 1%=2Z
B ik, BEIAIN-IE F2-N-R NE-15-FEABRA(1.80%, FHEHFEERH75%)).
m/z: 777.0 (MH); ®*C-NMR (CDCl,): 221.86, 175.62, 103.11, 96.15, 83.30, 79.85,
78.01, 75.10, 74.90, 74.59, 72.58, 70.35, 68.91, 68.75, 65.48, 62.79, 52.49, 49.47, 45.12,
44.76, 39.32, 38.43, 37.85, 34.96, 33.06, 30.76, 30.19, 26.93, 21.48, 21.41, 20.99, 20.46,
19.47, 18.62, 18.27, 16.15, 15.84, 14.00, 12.04, 9.01.

L8

REMHHE T REIAMBELESE, BASENFEN-RFL15-5
E-(999-ZHABEAMAYL Ri=1-%%; R=REE, R=R=OH), RETLI
FRAR TR RR PRI % 7T S B AR L 2.

FIN-BEFE-N-RAR-15-FEIBERA (17475, 224508 R\ AL P RE-Z 8
(1:3 8/, 50ZF)F, REWHF-20°C. MAE L1892, 5.05 8
R). BFE, E3/PHA, TR R EYIEHERREIZE . it A pH6.0HBERE 2522
REREG BTSN, BEMA=ZZEIE (10ZF), 30045, FHZBZ B
RITRREY, FRARRETR. HEWA —SARERERN (3: 185-7F,
1% =28 gitk. FEIMEN-IEFE-N-FRE-15-FE-(99-9- “HABEA(1.63%,
93%7=#&). m/z:779.0 (MH); *C-NMR (CDCl,): 177.28, 102.59, 95.81, 83.45, 82.76,

30
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78.81, 77.86, 75.68, 75.03, 74.67, 72.68, 70.38, 70.24, 69.26, 65.97, 62.28, 52.52, 49.34,
44.83, 42.00, 36.78, 34.80, 34.37, 33.01, 31.96, 31.02, 30.76, 25.46, 21.58, 21.28, 21.10,
2041, 19.93, 19.74, 18.27, 16.37, 14.86, 14.30, 14.02, 9.17.

L 519

5 AL B HEA T HIE L G4 £ MR R E R (K24-1/159-44), B BEAEDE B11-B
FUBR, RESEN-RELEEB, CUHAEEGRERIEELSDH DRI,

WTEREFN TRIENE TARPET R REBH£11-HELEEB, FidEx
MRRIET EE (eryAL eryAlM ery AIIDIDEBSA & MR W TF#THE
eryABERIM TRESGE: M-S BUKEED AL, 1hBUE RS D) A AR T R BS T R I

10 & (FlwnkEEWERPKSHERD REEHRPHETERMINEE. EEgh
K777 £ Wl 3McDaniel #§US6,403,775(20024F), HA&MARSXES T M, &
PEABRURT, —BEMATESUSHPKSER, ¥ T280E MeryABEE SeryAll
HeryAIIBER —E B NEAEH (competent) EX AP . EREHMLHIF, XLk
EEARE “THEMEEMAM (deanhost) ” , HPEIIEASHPKSEFRDZK =,

15 SEMNEEARETFEFBEERRTFHEE XML AN £ REK24- 15 A4 54
PKSENMIEHELREEK (RES MSanti% A K1US2002/0004229 Al (2002%F),
HEBWABSELETI) . BHK4-18TRRWeryAL eryAllflery AIIBEH,
ENBIRA EEE AOC31HattB W EH kLS4 A (attachment site) £, Bfks
RUSEH5190,871, HEMARSELEE T, RERermE* FEHF (promoter) .

20 MMEMEAESENFET, SHLINanP MEEES M SRS ES IR
RA—EBEAROAENanB N . SENEAHEEERENE FEEERRT
pSET152 R HATAH

REIATE EF AR B £ K 24-110 %)% T 2 RSanti% A BUS 2002/0004229
A1(2002), RIEATEMHIELS, FridEbkT20034E3 A12H {R#E American Type
25  Culture Collection, P.O. Box 1549, Manassas, Virginia 20108, USA, {25 4PTA-

5061.
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pKOS159-8f1pKOS159-10&pSET152f1#7 44, EN15 588 ermPp* B ohF
=T HeryAZEE Mactlp / actIFORF4JE S F-iEWHINT . HHH eryAZEF
actlp/ actlFORFAX # MpK AO127#435 kb Nsd H B} 32 & A\ pKOS97-64c(—F
PSET152f744), 8 & ermEp*/a3I T A coshL ), 7=4pKOS159-10. pKAO127
FrEfd B2 LT (transcriptional terminator) 8] B 1L i% 5k F ermBp* B 5 F
FERIEERFRE. EpKOS159-10F, & fd %m%%uacflp/actILORMIZEﬂB‘J#Fﬁ
A Padif{bkERr 2, HBHEE (self-ligation) F24pKOS159-8. K TEEAIN
RRBENTFHE T RiXeryAZERE, pKOSI59-31A] 4 FHE: ¥4 pKOS159-108
eryAZERl (FIA cosfil /1) HINdel-Xbal Fr B LA B L& Xbal-Ndel i L IIPCRY # ery AT
AR B SRR AN XbaliE AL HIpSET152 1 . A4 4Ltk £ I EK41-135/ ery A
# X IpKOS159-33 7] 1 FlpKOS108-04lery A B AR M A3, FIkEM, w]
£ ApKOS159-311E AHESE (scaffold) , UARFRASENIREIEAIIEE, =BRIE
PR EERE MmN eryAl B, I BT H 28 T2k fIDEBSTR A Fk .

pKOS159-44 £ pSET152(Bierman® A, Gene 116, 4349 (19924), “Fi F¥#DNA
MK EZEHB RS Rsppl A R4 ATERK, CREEayAlR
F1EH T HER B MR eryAZE(KR2 — rapDH/ER/KR1)(RodriguezZ A\, J.
Ind. Microbio. Biotechnol, “BEdEREBI T ERLEHHERIRE T BRELE
ZERHIE B ML AT SRS S 54910.1007/510295-003-0045-1
(http://link.springer-ny.com) (2003564 H16H)). 4 BpKOS11-66#130 kb Ndel-
Nsil i B (@ EE M ery AR FE)(XueB A, Proc. Natl. Acad. Sci. US.A., 96,
11740-11745 (19994F) “l& L R LBER X EM L RN HFIEL”) , FHEEF (ligate)
$|KOS159-33/18 kb Ndel-Nsil v B (RodriguezZ A, A&t biR), ©EE8H&
PSET152. eryAp/a 3T Flcos M 5). #fGigapack Il Gold35#H3i84) (extract)
(Stratagene) HLARFTIRERBEY, HARBRKBHITEXL-1Blue. 756055/
EAFME N ERNLB SR EFEHAML. 4 EpKOS159-44FTRDNA, FHigEit R
FIPEVE L (digestin) RAZSE,

AEREZAHKA1 (EESREFREEENEBEEREAICIM = ey
EHNRRNEN aet BERERI R BN, FHECIIE LRermPBETF) A4
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15

20

% WEEREI2MIR EL(EBH, SHEERE. 5SREAK. 05mEMMER. 55
EREH 1REXRE (50%) . 2002 7FMegSO,7H,0. 2ZEHZnSO,7H,0. 0.8
Z R CuSO, SH,0. 0.2ZF7CoClL%H,0. 425 FeSO,7H,0. 80Z 7 CaCl,%H,0.
150Z 7 KH,PO,. 10%ENaCl. 20738 EHERIAET, Bl XEBETRmIRHRT,
RIFEIET20%HH T AT BIFMATMEAFE-20 °Co 0T BIFMA20FH %4>
REMAZISEAKYTH, HEOCERGRMHTHER. 1INE, ETELHEK
ST (REMM). HEARMTHE: FApKOS159-448 4k kG
ET12567/pUZ8002, FHAXSHEk & ERTHAM. MREAEUR LA EE,
ATEMEEER (0HR/ZEH) . RREEX Q00T /ZH) MEREE (60
W/ ZF) BFISEFLB. Frid4i7E37°CAEK3-4/MNF (ODg490.4-0.6), TBITE L4
ABATIWER, RSEFLBEL, H.OFBREFEIMIALBT. BB hARE
EEEI00H T A SZERT, HITERENZARARZ AMNESER, FIdausE
E & 500 5L/ EF ZEE AR RS54 | (Hopwood%, #EHBNEFE/E. SRETF
#Ht(The John Innes Foundation, Norwich, UK, 1985%), 3}#E34°CH5:16/ M. i,
FB3EAIERZERRINER SN ERNKEFTEEEMAR. HkiEsas
/N JE R B2 22 6 5 KK 24-1 /159-44.,

REATIEIRITRL, BEHRK24-1/159-44F 200343 A 12 H R 7E American Type
Culture Collection, P.O. Box 1549, Manassas, Virginia 20108, USA, {55 #4PTA-

5054.

SEREBI10

ALHBI R T ERAMTRERPIHE O ERED S RI-BRELBEEB, TRE
AR % AL BRI T R

11-lBEIEEB
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20

25

Tk BB A R4S W Frykman® A W] Biotechnol. Bioeng., 76, 303-310 (2001
) "l O 5 T REMAEZR U RIETE-5 2% & H7E "FRodriguezi A (B
thtn Eig) , ENNEHBARTSHEE T,

ERATHEFRE: (a)&1657/F EXKIER. 105/ FHHIRE(D-2256, Sigma-
Aldrich). 15% /7 KE#(S-9633, Sigma-Aldrich). 257/ A &M, 55/ FEX
¥. 178/ FBRMR K (A-2939, Sigma-Aldrich). 632/ K EZH(S-7381, Sigma-Aldrich)
47 / FHERER45(C4830, Sigma Aldrich)[Ff FIEFEVL:  (b)&285/Fr EXKiIE
¥, 247 /FKEH 5.5%/AFIB. 8/ AEKEK. MLEE/FAHRBRE. 455/
Ft KRB, Few/ARBREHRKBENF2. TANENSEIICHRERFREO

Rl

MUK 40 B P R 1= MR R 4L .58 £ T K24-1/ pKOS159-44, fi#i%, 3
B MEAZTYIMASOEBAZFREVIY, BIBRAR FEME (seed flask) , #E34°CH
FF40-48/Nif . EE, HOS0EAF AN FRBER BS00EAEFEVIH, =
EFEE —FFF, 734 CHEFR40—48/ BT,

PRS00 F 58 — M T EEFWEB RS IAEFEVIAIB. Braun B10K B #E
F. FTRKEBEEE3MC I, FHBEMA2SNGERA2SNEE LS HpHRFET.0,
R HE3LPMAYIE K F1600-800rpmiIBi S, RIFBMHEREKRNTA0% . 424/ N5
1B

RIG, W10F R EEREM T3E R Y15 34300 5 7 2 F2/9B. Braun Biostat
UD500& B d#F . firid Biostat UD500K B 7E34°C T4k, F @ A2 SNERERFI2.5N
SEMNEpHRIFLE?.0. H#4£200-300 rpm I 5HH140-250 LPMATE R, {FEFR
BERIFRT40% . LL675FF/ /Nt B3 BbE 3 2224 — 98/ B RIRE (15072 / 7).«
LAGAZETT/ /N BT B 7E24 — 140/ B A KB, LL26ZF/ /N T R #F 24 — 140
WA E AR, 180/ G KA =4,

T N BT 7% 8950 % IR B(IT Baker) ¥ % il A2 .
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20
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REER B .00 BEEW, #HHP20RE(Mitsubishi)# 1T E R, H
FAEZSEIREM =Y, H TR RE, IR YHZERZE: K GRE: BiE) #
. TRIEEN LR EMIZY . #FHP20SSH Agik 1T BATaiib BT iR =4, AI50%
-S0% FEEZR PR SHERTYNAS, FTHE BI-HREAEEB. m/z
702.64 (MH); *C-NMR (CDCl,): 219.13, 175.56, 102.48, 95.92, 82.73, 79.40, 78.92,
77.79, 74.88, 72.52, 70.79, 68.80, 65.52, 65.13, 49.25, 45.98, 44.31, 43.40, 40.15 (2x);
38.11,37.20, 36.54, 34.79, 33.19, 28.52, 26.37, 24.55, 21.37, 21.19, 18.54, 18.31, 15.69,

14.68, 11.96, 10.36, 9.16 ppm.

SLERI11

KT T RARROI S, H11-B B RBH BN T2 -N-R 7
HEA1-FER-(99-9- AU BEEB (LAY, R'=Z%, R=\FEE, R=Ri=H; {2y
J. &1).

B ML RE ISR IR FFIE IR 11- B 41 B £ B(200X 5%, 0.285ZEME/R), 153
(95)-9-—HABRB(%ZER , 47% 7= %). m/z: 705.0 (MH); ®*C-NMR (CDCl,): 176.82,
102.38, 95.82, 83.04, 80.95, 80.23, 79.01, 77.82, 74.89, 72.71, 70.89, 69.14, 66.04, 65.12,
49.28, 44.67, 42.23, 40.28 (2x), 37.36, 34.81 (2x), 33.50, 32.58, 29.39, 28.90, 25.29, 25.17,
21.53, 21.16, 20.04, 18.13, 17.98, 13.82, 10.59, 10.22, 9.24.

WEWMEHFIOM7ETRIERF, #11-HA-(95)-9-— S4B EB(MER, 0.134
ZEIR) A BIN- P 2-N-R N -11- K- (99-9-— S AL B EBG7ER, 58%=%),
m/z: 733.0 (MH); *C-NMR (CDCl,): 176.98, 102.05, 95.55, 82.33, 81.11, 80.22, 78.90,
77.89, 74.93, 72.69, 70.29, 69.11, 65.98, 65.16, 52.53, 49.28, 44.52, 42.38, 37.27, 34.91,
34.73, 33.38, 32.96, 32.60, 30.99, 29.38, 25.18 (2x), 21.54, 21.22, 21.05, 20.34, 19.91,
18.12, 17.85, 13.68, 10.45, 10.21, 9.10.

B ERUAPNLES, CEERNHRTEARY, 2HRNEEEARAR
ATELARE, RAXATTEERMEY), HEMRHRFLHES RN T HEMEM,
HRA MBI TR ERS. RBTRRATBEFELN, TREUTREEHF
ARHEEH, RECLSE—ARENBELHEA/R T AR, BRASE
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RSB AN BATRLAIRE], AT A BB B TR i B sE il — &3 th, Hixskzr
BB MBEETBRANBERBNEEAZAN. AREHBTERTE R EF
XS HLEE T, RESERUBYRIBRHECLLMSELEETIL.

LR HBRPAIEREI S EF AT ER BT, FEAHSI AR RDE S
5 ZRMXNAFLOR, XNTFREXEHRAERERI A F B HN5 A EATEFT.

e
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