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7L A Y VIR Streptomyces sp. MJ635-86F5 23/EpET 2 19 HBi~ 71 7 7 % WHEWH T, A F ) ViittER % &
877 ABETERICR L THRIA LY 2 632 2 EDAIsNTw S, BHHTREZZ2 oR R AaME T, -7 2 2 IRliB A & —
§ =B vty TEWET ) a vitigR, HARITH B a0 — A2 GATE D . ZOAO NI I I ks e, Z
T, 7V IS v VAR ONE  ME LRV TOMHE HIE L, Mgz EMN L %,

TTHRDICT L S <A ¥ v DEARITERAIC BT 2 ML 2132 72 & L@ RMAERML G2 M el 5927572, Y
7 F RAEGROMIGITTE LT MW S 2 L AR D 2@ i AELTRIL &9, [1-°CIREE - ) 7 &, [1,2-BC,E
EFrU oL, [1BCl 7 VB bU YL E D66 H] VIV a— A% ZNTN T L 224 > VAR AR BG L, 5
N7/ L 2L > %k BC-NMR, INADEQUATE, *H-NMR Tt L 72, Z DM, 7 LS4 > vo7 7)) a vk 1o
W=y b, 2D 7O EL Vi =y FTHSEI N, > ou—20LEARIIMAIE D- 7V a—2Ths LW ot
Joo Elo, A= —=ICBOTHEGRUEBL 70 €4 VBB IAENZ I D5, AY—F =13 R 7 F F ORISR
(PROIC & > THIHESNIMBUC 7 S/ IEDEEA SN D Z LI Lo THEAGIREN S 2 ERBRE N, 22T, 2D
72 IEBUABNE X7 L 22 A Y VSO SRR S T - R L VTR 2720, 7L oA v VAEABIUE T
WRETo 7,

JLIeA Y VEPERORT ) ADNADIAI R 7477 —%MEL, 74 F UEARICIND 2 4. NDP#i 2,3-
FEFI77—ER NDPHi 4,6 T F99—E2a—F LT3 2T Hphic, 7L I Vv ERRIUE 7 925 —
BWRE LT, ZOMR, Jetafk7 7 L DNA 1) 95kbp DFfISIC, PKS, 26-3 74 ¥ ~% Y —AGMEEERE, # 2 b PRSE
fiEERN R 23— FL QO3B FOREENE 7 7AY—Z2RINL, W% cmi {517 A =L 4fHT7z, DI Be b
7 a—25 P4s0 [B{LINR %2 2 — F 3 205 1 emiM4 Z A L, fRUEDZMIT L7 25, 7L <A > VARRE ERICRS
PO Lot CORBEBT I IAY =7 LI AL VEGRICHEbE LR RT I ENTEL, BB TIREY
DMFEREHT &, PRSD F XA VEHTORED &, 77V a v EEFHIE PKSICK D AGRE N, v —RE TDP-Y ¥ ¥
V= ABEGIRERBIL R TR E NS S EDMEE SN, FAY—F =i, BICYITRETHS DI LR =AY F
EABRPMGICB T 2 29— —BHiKIEE L PKS ~Ou—F 4 v 7 4L 2T 5 —XIC & 3BEULDHTD MK RS 3
b R EMIAMEE G T 2 HEREE FOMRES N T d, 206 L AMOSIGRIE TR MO 7 2 2 b 7 2 /I &
o> THRHEI NS & PRI,

—Ji, AZ =5 =7 I HE AR O VT, emi BB T2 7 A7 —ic IS Tw b 7 2 7 SRR E s T
WL Do oo, RADEER TSI N2 ZENTRBENT, ZITILIDA VAT =Y —EHBL RGN R Y —
§—%HT 2270778 MEAMOEEBEE 7 7 AY — L ARFE T L ekl {517 9 A7 — %2 KL TAHE D
B, TSI 2 SO0 2 RS R L T, Ko TINS ORFREY. CmiSl, CmiS2 237 2/ LB AG
Kb 2 PR, KR TREFAEI - BRI, invitro TOREBEMRITZ 1T -7, £ CmiS1 12, CmiP2 D7 L F v ¥ —7
a5 A4 Y(ACP) T CmiS2 IC & > THOUGINT S /{LENTHEL R 373/ / FVIBF AT 2T VDMK RZ M 2 & KE
L.37 b FVYBENTEFLIAT7IVINAOFAZ AT NEEE 7T r 7 e L CHOTEEERIGZ RS L7225, 2 To%k
fFc373 /vl ot, 22T OMOEBEMIELE L T2/ F VB NACF AT ATV E WL 25, CmiS1
ECmiS2ITE DTS TS/ ) FVBHBERT 22 EWBghrol, £, TREZRZD CmiS2 JEMAAE R THi 7z 2 LR 3B
INiz, Z 2T CmiS1 BEEMIEE KA — S TIL, B NMR A7 PV B XU MS A7 b Lz TSGRE %217 7z
LA, ZOHBMENANVERX S AFN-3T I ) FVBTHEIENyhroT, Tiabb, CmiSl id of-AAIF 4 2 A
TNNAND ) v OIEMBOG & . F-F T AT VDMK G2 IS 28ETH D 2 L3 dot, TOKI 7 I/ HEA
FEREIX S g Il | Fillo 7 2 7 ILEABRCch 3 LB 26N D, £z, ZOFEHD S CmiP2, CmiP3 T4yl S 1172 DH
FXA Vi3 Uitk 2 RE L T0 2 2 EURB N, Z OHIEHEIEIERICHRE LD L v 5, AT ok
INSDALLE, S, BT I EEAEMNe s n T ¥ MEGR Y T —ZIGH L BV AEE o QIO EIBH T E B
LW TE B,

%5 @ WICEEIL. 132000 5 & 3L 300 55% 1 ET ORHT 5200, b L IEHEIL 800 552 2 #ifRH L T 72E 0,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 2 copies of
800 Words (English).
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Cremimycin is a 19-membered macrolactam glycoside antibiotic isolated from Streptomyces sp. MJ635-86F5,
showing a broad spectrum against Gram-positive bacteria. And this antibiotic has a characteristic -amino fatty
acid moiety as the starter unit. So far the biosynthetic gene clusters of vicenistatin and incednine, which are also
B-amino acid starter unit-containing macrolactam glycoside antibiotics have been elucidated, and their starter
units are shown to be derived from L-glutamate in vivo and in vitro. The cremimycin starter unit biosynthesis is
quite interesting as it is unlikely that it is derived from a proteinogenic amino acid. Therefore, in this thesis, the
cremimycin biosynthetic pathway was elucidated through several experiments.

A series of feeding experiments showed that the cremimycin aglycon is derived from two propionates
and eleven acetates, and a sugar moiety is derived from D-glucose. Next we attempted to explore the cremimycin
biosynthetic gene cluster by a traditional method, and finally we explored ca. 95 kbp region on the cremimycin
producing-strain genomic DNA, harboring the genes encoding polyketide synthetases (PKS), sugar
biosynthetases, and characteristic enzymes for f-amino acid-containing macrolactam biosynthesis. Involvement
of this gene cluster for cremimycin production was confirmed by a gene inactivation experiment.

Since there is no gene encoding an enzyme involved in the amino-transfer, this cluster was compared to other
gene clusters involved in the BE-14106 and MI-449, which also bear f-amino fatty acid starter moieties, and
explored a characteristic operon, encoding fatty acyl-CoA thioesterase (Fcol), truncated PKS, and
FAD-dependent glycine oxidase. Therefore, CmiS1 (Fco'l) and CmiS2 (glycine oxidase) were expressed
heterologously in E. coli and their functions were analyzed in vitro. As a result, it was elucidated that CmiS1
catalyzes Michael addition of glycine to 2-nonenoyl thioeseter followed by thioester hydrolysis, and CmiS2
oxidizes carboxymethyl moiety of CmiS1 product, leading to 3-aminononanoate.

In this study, the cremimycin biosynthetic mechanism was proposed. In addition, the explored amino-transfer

system is unique and this discovery provides new insights into $-amino acid biosynthesis.




