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Stereoselective enoyl reduction mechanism involved in diversity creation in
polyketides from Streptomyces sp..

ISHIKAWA, Kazuki

3,200,000

BIQ
ActVI-2

Actvl-2 Actvl-2

ActVvl-2
ACT
ACT ACT

ACT

ACT

This study was perfomed to elucidate the functions of a group of enoyl
reductases on the biosynthetic pathway of BIQ-based polyketides from actinomycetes. As a result, it
was clarified that ActVl-2, an enoyl reductase involved in actinolodine biosynthesis, catalyses the
reaction with high stereoselectivity. Furthermore, part of the reaction mechanism was clarified by
analysis using molecular modelling software. In addition, an enzyme which is an ActVI-2 analogous
enzyme showed opposite stereoselectivity to ActVl-2 has been found, and detailed functional analysis

in the future will greatly contribute to the analysis of the reaction mechanism of the enoyl
reductase group. Some of the results of these studies have been published in international journals
and at national conferences.

Streptomyces enoyl reductase actinorhodin polyketide
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1. WHEPAR SO 5

Ry Ay ra<wrx /)y (BIQ) ZARY ¥ A Rk, PEEEEZE AR RAERE 2R
T LD, T, BB~ Z B LIS BRI O A S TS (Taguchi
et al, Chem. Biol,, 2013), R\, H#REH K BIQ ZAR U 7 % A FOIEARFK OREEIZE 545
Type Il B Y 7 % 4 REAFESR (PKS) O in vitro fENTHN&AZITH T & 7= (Ichinose et al,
ChemBioChem, 2017), —J . BIQ &RV 7% A4 FOZMZAIH T 4G % LTI, A6
REERBIE T ITHEE STV D0, SR REORLZE S ) O REREEEOMIITE AL TV
20, KR, DNPA OSRERIZR T ) A WiRTe L, & AERYM O BIQ B O 15 ALIZAR
HIRFEEETHZ LIk, BIQ ZARY 7 ¥ A ROMHEERZHEMEZ AT 5 EER 5L ST
H5H (X1), BT, KKNE, BIQRZRRV XA FoT7r7F/uvy (ACT) 07 F7FF v
v (GRA) ZE0EAMBREICHBE L CHFEEL TB Y EAARICBW TEHERMHETHD Z &1
HENDICHED LT, REEEOBREMAT X TON TE LT, B I WL THLRFNTh
TR o Tz,

2. WHEOHEM

AL TIE, =/ A VBRI E AW IERRE BIQ RA Y 7 ¥ 4 ROAIHEZ B EL, K
FERREIC LD MMRIN I = ) A NARTTHEIE & fRBA 5 5, MFFCHIRINICIE, =/ A AR TlER R
DIEHLY AT b OWEEE | BEEEEMIT B L O 3 ) BB IR DT 28 U, AEESEREO RS EE
WX T DAL F R AE 2 B DT ) A VB TBIEZ T LUV THLMNCT 5 Z &2 BHIIC
W17 - 77,

3. WHEDIE

AW TIE, EREOERBLOZNE TONERRZ b 1T, =/ A )VIETTEERRE OB RERFAT
B ROARBEREC & DSLMEIRAY e/ A VT ORI 2 RIS, TR 5ik (Stepl-4)
TUTDOZ EEHLMNIT D,

[Step 1] ACT A& RAREE HIR ActVI-2 DOREREMAT

ActVI-2 12 KD ) A )R TeHRE DR D 7212, KL ActVI-2 ORSREMENT (R pH/ IR,
FER MR L) 2179, £, KR ActVI-2 & (S) & OEEFEERIC LV i pH/IRE O RH %
179, E612, (A-DNPA & DFEFEFEBRZITUN, ActVI-2 OSB3 5 SRR Ot 2
179, EEFFRMEORFHIH WD HEIL, G RERBE 728 A U2 R E OB E R &
BST 5, 6T, RIGERD OBERERIL, AP FECID . (9 E721L(R)-DNPA 6%
ERE# ., HPLC 72 E &2 W TR 5,

[Step 2] =/ A )ViRITTEERRED B & K5

T ) A IRTTIER ORRERRNT 217 5 72D, KIGHE 2 AW X BERE OB AT L OREE
21D, £, HEET ) A VRTEESEBIG T (actVI-4, medd, gra28, gra30) % KW HD %
VORI BHANT B —TEA L, RN X =BT 5, IO, XN BHEAKR
IRERRIC TR L, 15 O - B R 2 W CTREE O R E - WL A1T 9, 88 - Al b o
FLEFRVEAIE, BEARBECa Frokilb a1 ),

[Step 3] =/ A /VIEJCEESR ActVI-2 DOREREFRAT

T ) A VB TEEEFE RS K D MUCHERE DB D 7212, Step 2 TR L 2l % AWV C. UG
(LB MR OWRTE IS K OMEBERENT 21T 5, IR SSHR D HPLC 73 H7T1C X 0 BOG AR B3 et
SN EITIE, LOMS R° N\MR 2 W THREMIT 217 9 . =/ A VB TIEVE D HERS HR 22 W iGE
X, Fe2+tp EDEBRA A ORI DMBEREZ RN L, IG~DEE LR 5,

[Step 4] =/ A )VIRILEEFR ActVI-2 OEHT X/ IR BAROERLES K O REMZHT

T ) A JVIRTOIESE ActVI-2 O ROSHERE OMRER O 7212, Step 3 £ TIZHWEZ= J A )L
BICERETEO T X ) BEEREERT S, T V7Y 7 8 MOE W& ) A )ViETT
MEOKIEEBELD Ry X7y Ial—2 g ROV AEAREDHERIC K Y, BERICL DS
B ONRALFFRHRE e I 535 EHERI S AR T R BRER L AR T 5, OB S
HAREMEDH LT I Vo7 I BAEFRKIT, (9. (B)-DNPA A AL AT XT3 2 BE SR TG M
ERHET 5, ZAUCK Y | SRR ) A VRSTTIEEICBE G327 X IR A FRE L. AR
FREO G Z B S 2T 5,



4. WFIEALE:

T A ViR TEEESE ActVI-2 1L, Rhodococcus erythropolis L8S k& FREIMAMEFE L L THUW,
Mz R & LEUS L7z (K 1B), 2 AV CREER H C () -DNPA 123t 5 = / A VB THER
A L7255, (S)-DNPA OS2I E 5 DDHK OAEMNEIER Sz (M 10), S HiT, ABED &
572 DEEREMIT AT o T A B, ABERIC L D=/ A B eiEEix, 23 pH 28 6. 5 CTHlili#3 NADPH
EMEETHTENLMNIRoT, Fio, WERFRMEAZFME LA R, 16 KA MK TH
% (R -DNPA [Zxt LCld™ / A )VIRTT &2 78 L7z, ACT AEA R BE(L A TH 5 DMAC (Zxf LTI
EHEEZRE R o7,
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X 1. ActVI-2 12X % (S)-DNPA DT/ A JLIETT

ActVI-2 D= J A ViR ITTRE D SOCHEMEAZA 2 B rIZ,  (S) F721% (B -DNPA DAL AR TTRUGT
X o THERL L 7= 4 FiJ O DDHK 75k A A= e i & LC (K 2E, F). ActVI-2 (2 K DR D LS
2 K BRERMIZR BT 24T o T2, & DOFES. LOMS 381123V TH (S) -DNPA DA Rk#) & LT DDHK D A
DR &, 156-epi-DDHK [T &L M &N 2o 7= (K24, C), —J. (B-DNPA DA & L
TH 3-epi-DDHK DA S4v, ent-DDHK 12 it SnZe -7 (X 2B, D), L EDFER,
ActVI-2 DT J A LigTThEIL, DNPA O 3 LDONARLEIT B ST, 16 % RIKIETT D2
E MBS M2 o T2, LOMS 208717 B SR BRI R S S e o TR S | ActVI-2 D= /A
JUIRTE DN RRIR M T ICHIE S TV D Z LR LMNC R o7z, LLEDOERERENS,
ActVI-2 3=/ A ViR TR & LT, ACT G RRRIEIZ IS\ T ACT ONARHIENC K& <BE LT
WHZ EEZBHLMNIT A ENTE T, /2, ActVI-=2 Lo ) A B TICE G5 2 L3
B EF TN ActVI-4 12N T h, FEROD ActVI-2 & [FIEEDOSREfRIT 21T > 7278, = 7 A V& IT
RIS SN en o7z, —J ., ACT LUALD BIQ 2RV r ¥ A RTHDHAX~A > (MED) °F
SFF3 > (GRA) OAEBRICEET ST ) A V8 TEEFE (Med9, Gra28, Gra30) (2Tl
R SN 2R EG T ORBERIE L OREMIT 21T - 72, Med9 IZ oW TIE, KIBHES
Rhodococcus 73 ¥ DIEFFE BTG 2 AWV CHIR X BEE OBUS 2 A 7205, MREMNT 21T 9 729
W R ST D 2 STk oz, F2. Gra28/30 1T OoWTiR, KIFEZ WD 2
& O X R A TS5 2 gk, () B X ONR) -DNPA (2% L T/ A VIR ITTHEZR 7R &
ooty TNHOT ) A VIBTHRFEORBIIF R ED TV TETH S,
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T ) AR TTEESR L U CRIEH R ActVI-2 12 Xk A RISHSE DR 24T 5 120, HTEF Y
77 b MOE Wz in silicofffraiTo72 (K 3), FDFEE, ActVI-2 1L BT /) A LiE
TEIZBWT, EE MR SN AWM T I/ BaEERk LT, 22 C, 2hboDT7 I/ Box )/
A IR TIEVE~DEEZ T 5720, S0 7T I ki Ala I[CEHR LT I ) BEREE L
VERI U=, fERL L 727 R VA REBEFROT ) A VIETTRELZTHE LR, NV 77 oo
BEOT VBB EFEE L TND Z ENRHLMNI o7, BRI KSIEE TH 5 (S)-DNPA D
HIVRREMEEAL TN T 7 7 i3, BEENICBWTHREONEAEET D2 &
T, T /A NVETIEMEICRELFSE L TWDL Z EBRHLNIC R > T, 58I, KSICBEET 50
RRMERH DT I JRIZIER LIy T U TRRIT 21T 9 2 & T, ActVI-2 ONLARHIEREAE 2 fif
HT2TETH D,
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