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v = A X F IR E Streptomyces halstedii HC34 3 AEpET 5 20 B~ 7 1 7 7 ¥ AR RTUAEME TH
D, PUESEENEZETOIZENAOLNTWDS, 7T 7 X AEEICERTDHE, 373 /-2 AF L7 a4
it (Amp) A ¥ — % —EL L HIE R O\ 0 B4 VESHALICH KT 2R Y rF REBO ORI TEY ., TO/
BRI b N, F, RARICIEE=AXTF U LIIR2PR-T IV BAY— Y- EHFT 5~/
T LTEWENRTFELTEBY, EARIFERAL BT I/ BAY —F —MNE2ERIE =i~ ra o
7 ¥ LPAEWE ORI b AT T&;é LEZ LN, 2T, AFETIIE = A X F U DARALX —F —ETAEERK
HWEOMAZBRL, S50, SoN-HREZERICEARLIFEZFH L= ¥ F U HEEROAIH ~EHT
HZrELT,

AHFFETIE, 7. B2 =AXFUAEEGKRELG 7 T AX—PIla— RENDIBERDEA LR EARICEES
THEEZ, HMEETITON TV AL ER L BB FEFER LY, BilMATHDEZERHLNER ST
W2 3 AFIIT ZANRT XU MeAsp) MHIMEDLHEA X — X —EEGRRKEH-ICEZEL, AX—F—/4
ARICBET D L E 2T 6 DOMEHEE KIGE IO CREBE SRR 2R, 9. 2200775 /v r-5-=
U UBE (ATP) K477 7 = L AbEESE VIinM & VinN @ 5 %, VinN 7 MeAsp & 58IRAIZERFHK L., >SN TT v
NXxx U7 7FaT A2 (ACP) VinL ©7 2 ) 7 U MUE & 32 = & A3 LC-ESI-MS /041 L W B S0 & 72
o7, WIZ, VInN & VinL OFJGIC L > THONZT 2 7 7TV ACP L B Y REY—)1-5-U U BRRAFRINL IR R
ﬁ%VmO%ﬁmé@kﬁ%\%f&ﬁmﬂ@ﬁb\t? ABF U DABR ==L ST B 3- T 2 /-2- 4
FAL7u b d =/ ACP HiEHA (Amp-VinL) NEMK L7z, ZOBEM T, b9 —5D ATP KHFEHM 7 5 = )V LiEH
VinM MBHfET 5 L E % £ 7 I /L. ATP. Amp-VinL, VinM 2SS -fEE, L-7 7= (Ala) &4
BELTAMp DT 2 a2 T UL T ARG EITT 5 2 L8 o Tz, T VN EESE VinK 13, #ESh
72V TF K70 ACP R (Ala-Amp-VinL) ZBIRAICFEFE L, U7 F MEEE R Y 7 F NGBS
PKS) e —F 4 v EYa2a— LD ACPICHEBRTALZENHOMNE T,

AU TF REREDOT 7 =1%, PKS IZ XD RFEHMERISHEICT I FIKSFERESFE Vind (2 X 0 K3 iEK
SICEVBREIN, KBICPKS OKBICHEETAFATRAT I —E RAL U R~w a7 2 Mezfilli LT, v
v =T 7 % AOWEINTE F@”Zaé:%*ﬁuio FIT,HRET e kLT, N7 9= )v-kark=5 /7 XL
FNZATNEEK L, Vind &GS ETZE A, KGOS DHEITLTRY 79 RERIREDOT 7 = B RE
ik abrtkv=I 7 XL F L AT UNER L,

INBRT I AL — LG DR O RLERHEHE L DS T 5700, X B db A ST 2 5
Irie & T A, TIIVERBEESE VinK & 7 X FIUKGERESE Vind OATIZERED L7z, VIinK X, HEBEWR 7
v REALTEY, VXTF F7 20 VinL 2@ RICEHR L ST D 2 LR SNz, £/, Vind 1T, E
HORY 7T FEHOBERICED D BRI b RARFELTND T EnD ., MKRGMREISHETTT DX A I
N PRS IZH T D RFBEHMBEREOKIATH D 2 L BNRE Iz,

uhwia L CHEOERERETORER., E SR TF L DRAE — 2 — SRR LN LT, BT

H9 &3, [37 JBRAL —Z—ENLDR-T 2 /N T 2 ) TSN T, BICEHRESIND &) RH#- R
NSRRI END Z ETHD, MAEMIZ DL I REAKR~Y TV —%2FHL T, BHRERORRAGHEILE
WEAEGHR L TNDZ EITEIREZLETH D,

EY=RAZF DT X BAX —F —EAOAEGRITEBWTIE, VinN 73 MeAsp Z & RIS 2 2 &0
DINoT-DT, BApZ-7 XV BERBT AT VEZE2FATIVEEREKOEENAETHD EELT-, £
:T@M%wEAWﬁ%k%éﬁtwﬂﬁ%%ﬁﬁﬁm\4VtF:V$éWKﬁH5MT%ﬁ@T?:»M
W n 1 idnL]l 4N U7z, idnL1 38BMRIC 3-T 2 ) 7 X VARG LIBR LR, -7 /) 7 X Uik A
H— R —HNICH Lot = R X F U HRFRIR DO A EN R S T,

b, ARSI TIE, BB R 2 F oA —F — AR HA L, SOICAGRTIEE2FALTYE
T = A FUBEBGEORINEE R T ENTE T,
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Vicenistatin is a 20-membered macrolactam antibiotic produced by Streptomyces halstedii HC34.
It was presumed that its unique 3-amino-2-methylpropionate (Amp) unit at this starter position of the
polyketide is constructed by unprecedented biosynthetic transformations. I hypothesized that
uncharacterized enzymes that are encoded in the vicenistatin biosynthetic gene cluster are responsible
for the reactions. The biosynthetic gene cluster for vicenistatin contains an amidohydrolase VinJ, an
acyltransferase VinK, an acyl carrier protein VinL, two ATP-dependent ligases VinM, VinN, and a
decarboxylase VinO, which were proposed to be involved in the starter biosynthesis. To understand
how Amp starter unit is incorporated into the vicenistatin polyketide backbone, functional analysis of
these enzymes were carried out.

In vitro enzymatic analysis revealed that 3-methylaspartate is selectively loaded to VinL by
VinN. After decarboxylation by VinO, VinM captures the 3-amino group of f-aminoacyl-VinL with
L-alanine to give dipeptidyl-VinL. Then, VinK recognizes the dipeptidyl moiety and selectively
transfers it to the loading ACP domain of polyketide synthase. It was also found that VinJ removes the
terminal alanyl moiety of the elongated polyketide chains prior to the macrolactamization. It should be
noteworthy that the protection-deprotection strategy is utilized in the biosynthetic pathway of
vicenistatin. The crystal structures of VinK and VinJ supported the substrate specificity for the
above-mentioned alanyl substrates. VinK has a pocket enough to accommodate the dipetidyl-VinL as
a substrate. VinJ possesses a long hydrophobic tunnel for the recognition of the polyketide chain
moiety of its substrate.

Because it was found that VinN recognizes 3-methylaspartate selectively, the other f-amino acid
activating enzyme IdnL1 which recognizes 3-aminobutyrate in icednine biosynthesis, was introduced
into the vinl disruptant, which abolishes the 3-methylaspartate formation. Expectedly, this mutant
harboring the idnLl gene produced the vicenistatin derivative with 3-aminobutyrate at the starter
position by feeding of 3-aminobutyrate.
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