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W E AEBEABNBETEKZ— (QR)-FRE K CoA ELT LA ZAM¥ G R
B, AR EPHEEES 0 T EP B CoA HRER. T & CoA BAM. FER"
Rt CoA 75 {3 B A0 T 275 Bk CoA W IR, it E A M EERMNEBRE
At A R, LR &AM AE Y R A h . B AT M o g B B MR R (Amiycolatopsis
mediterranei) ¥ 7 B CoA & BT RRE T HUF, RALF £ K CoA T{IMRER
FEMEMEA. BESNERBNTAREEFHAREZFEN, ERBIFHHRORLE AR
S A0 L B CoA ZE (LB 1, G 15 P T Wk CoA BEMRMERIAL D T E M
. FREK B CoA &HMARNEHEE BT AR ANRAFERLR. Hh, &
WL B M T T BT 5E.

XA HER B CoA, B AR, M

ﬁﬁﬁi&&—&%@ﬁ@%ﬁﬂ—%ﬁﬁi%ﬁ&,ﬁiﬁi%ﬁ%ﬁ%ﬁﬁmﬁ
£ R CoA TIZ.Bt CoA WiHEZEH 454 R, {84 X H £ Bk CoA SREMBRA
A&, #IC TR AR ABE N EBRENRRER A MT. JHBK CoA ZHhFER
8 CoA ZERiBE (B1FK MCM) REAL R 315 Ak CoA W%k ¥ix —* 7. Hunaiti ¥4
B EZ7 W Sweptomyces erythreus MRt R P ERN R CoA TEXA FREK
CoA. ¥ Nocardia mediterranel™ S.erythreus i i K W, Bt CoA FRALREAEILE) B R IF
E$§ﬁ:&&ﬁ%ﬂ%ﬁﬁz—,E$MMw%@ﬁﬂ$£ﬁ:ﬁQm%§§ﬁ
%%Wmﬁﬂﬁ%ﬁ%mMﬁﬂiEW&@ME%%W%W&E
ﬁﬂmWﬁ&ﬁ%ﬁ%@ﬁtﬁQMWWW$%KMWMﬁﬁWﬁW
MCR &2, BEF 8 CoA HREMEZANR CoA RILBER, BRIHFTREES
S BESTH Amycolatopsis mediterranei U32 X =AM BRI 4L T 41 A HTE 1K
qaﬁ%EMﬂEﬂ%ﬁﬁiﬁ:MLhAW%ﬁﬁ&ﬁﬁ,ﬁﬁﬁﬁﬁi%ﬁﬁﬁﬁﬁﬁ
ﬁﬁﬂ*%#ﬁﬁ%%ﬁﬁﬁoﬁﬂﬁ%¢ﬁﬁﬁﬁ§§§%ﬁ$§ﬁ:ﬁ&ﬂﬁﬁw
B AT T BB, JEBFA T A X A A AR PR, AR TR MR R

1 Hefadys
1.1 Wk

+ BFARBEESEARE T,
AT 19044 12 B 8 Hir 3, 1996 & 3 A 24 DER.
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o A 4L T B BE B U 32 (A.mediterranei U32)
12 BHHE

PRI SCH Y, SR E SR RAS IO A B RS0,
13 TEMEEE B
131 PEREvk AN LB AP 48h MBI, B KNS ikikdE, AL
BARBK RS, BIF TS TAHNTCEERERE LR P, FEMANEM
MR,
132 RAMERB . BEFENERSTERE. EBEMA 3~5 FHERN
50mmol / L, pH7.0, KH,PO,—NaOH (H & Immol / L # "5 R BB EE) 2 sl oh, 1K38
PEAREE{Y AT, 4T, 12000r / min (Backman Model 12-21M) 3.0 E e, W L
.
14 A&
141 @EERERKNE: TERRL.
142 AREBR SV B NE: HBREAEYWE, BB A\BBRE (Sarcina lutea) K RLE bR
A,
143 EHFHRE: 7% Bradford 87, D4 I % BB S R,
144 KI5 1WE: BN T8 CoA RS, FE B CoA WHIEM. H N _8 CoA
L5 LA A P9 B CoA MBS AU B E 20 $l3% Kellermeyer £, Allen %, Wood %10
Kaziro!'%5 i) 7 i 4T, LG B0 8846 Lol EEM 5 3 — 1 B8IE B 0L, (Lis h
RERMEA DTS WEIE RN IR, RYRAM CoA MR CoA M4 BRI Simon
FHEA, MCM 4R 0 13470 5 R LY 450 B 0 72 45T S0 O 3.
145 W H M B M GSVPDE) 4 B : K Mk % % S0mmol/ L pH7.0 &
KH,PO,~NaOH 2 # %, SVPDE (Sigma 7= ) i % 0.032u/ mg AAMBHEREA,
37CHHR, A [FIE 8] (5] BRI E RS ).

2 #X
2.1 MCM. MCR. MCT #IFERE: CoA ¥:{tB7E N BES B PRER
HEBEEY S N PECREANRORIE KPR SN ZR S B R ARG —
ERHRAE, i, RATKM T MCM. MCR, MCT FIPiBE CoA M {LREREIE AT ] 2 B H
RMAEBRESBNER, &REE 1. MCM fl MCR Bl EHHEM IESE S
AHABYIEAXYE. MCT ZEHFEME R AOCE TR EF. Pl CoA RILMIEHE
LA EE KRN, RHAENEEEARPAHREER MCM 1 MCT R EEE
. HBEENE, 7 AmediterraneiU32 P, A KB (R AR MAEEES BN
(G Aisted ) ZERT IR B EATAT, WM BEEA B XS, Xt TRl 232 KiE
AF R, SRR AR D R, XA I3 E T,
EETHUEARDEBEZSGBRKTHER, 2 5I¥ME T HEA MCM. MCR Al
MCT B WU R HWEBENSRE(R]D. SERHMCM MIMCR ENAIEE
EORAEIFMER, EAR KD MCTHEZ{ARID MCM #1l MCR B %,
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EHHN MCM i 5, MCT ENRBR SR WTHRIEREER.
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2 M B K Rifamycin/r.ml™!  HL#E N Specific activity/u*mg
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1 EFHAEF KNO, BigHESR
A:MCM(1,2), MCR (3,4).MCT (5),
ARt CoA BRI ELTE N, B HEABE
A7, 8)RI4BAAA K (9) R ) i 2
Fig.1 The time courses of MCM (1,2 ), MCR
{3.4), MCT{(5), Propionyl-CoA carboxylase
{6), rifamycin synthesis (7, 8)and cell growth

{9)in medium with or without nitrate.

20007 t/h
Ji0
1500 ]
8 g
000 2
1 - 46 £
3
.4*
5001 H
{2 &
=

MEBEHEBNE" (V,/ K) W E
2 RITHE T MCM MY RS R HK
CoA #l MCT B! FL Rt L MeAIPIME CoA i
PR HEHK, K MCM BR{L LRV H
MCT E§k 9.43 & (MCM il MCT x4
B9 Ko Vo (RS ), #5248 EREE R, T
HI BB R P EN B CoA S IEPH
fE K /MEBR 2 MCM LR MCR Bigs.
MCT B2 R CoA BILERE.

2.2 AEEMPEECR CoA SHRENRE
=

BN EEEE X & R B CoA &
REAARMFEEER. AREMNAHE
& MCM K% 80%, HRE{R # MCT I
Bt CoA RALBAITE 11 (B 2), XS HAP8E
BT F N T8 CoA & HASXIBRE.

HE MCT FIFA# CoA R{LEX R
MR CoAKKRTEH K., RBAAK
CoA RILB X AM CoAM K, AR
0.1429mmol / L, iX & MCT % 5 Bt CoA #
K, A (0.027mmol / L) 5.29 5, it 83 &
A.mediterranei U32 1, Fi8k CoA T ERE
i MCT fitfbm & i B 25 — 8t CoA.

HREL N I BE CoA MRALRE YR 46 A PTBIN S0 / ml T KB, LIRS

fERBEAMEAMMALER(E2).

F1 TRANBESHRESRNTRS MCM. MCR 3 MCT HE D8

Table} Comparsion of MCM, MCR and MCT activities of strains with different rifamycin—producing ability

B Bk Mutants
MCM /u- mg™ MCR/u - mg™ MCT/u - mg™ Rifamycin / r - mi™
A.mediterranei .
U2 0.0268 0.0268 0.014 1360
AS54918 0.0061 0.0065 0.007 410
AS4.815 0.0021 0.0021 - 46
AS54.895 0.0029 0.0018 0.006 74

23 FiEEI MCM B§¥1 MCR BfSEz
BT InAMA IS IEFF &4 T MCM Al MCR Wi 89748 4L, 252 (B 1) RBiF
T KNO, 8 % 8 EW R B XA MITE 1 KFEQ~3 )1, diEn WkFEm KNO,
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BN A MCM Hl MCR 7E8 B/ K b 4 R B 7K 7, T i KNO, 1
RWEEX BB 24~ 60h FHIEHTLARER S, XWEAHENEBENEES
B WEEEAMAX EEEKERNAAE,

AR R FF G R R KNO, B FErahin KNO; S158 R B, 5 ined e @5, %4
MCM # MCR B{E#E4E I 8K, 7 24h BN 7] {2 MCM. MCR B§3% 50% ~ 80%,
48h 8 AT{E B 80%, 7E 72h B E3N KNO, % MCM. MCR HiE h W,

Fo A0 WA [B) 7 HE A0 AR R Eh % MCM., MCR B4R E4F I i & 38, Bl vk BE B KINOO,
(0.1%) 0578 91 B MR HE4E B, N A FIRE (0.1% ~ 1.2%) 9 KNO, 3 e i
BB, MCM 1 MCR 1§ 71 251, 24h BN 1.2% 85 MCM #1 MCR 3% 14+ S 2 in
0.1%H9 1.78 F 2.24 £, HAK BB ARG BN (720) ZH1E0, B2 L1 L1545, 2
B IEAR KNO, R E 2 IF &, 18 KNO, 3 MCM #1 MCR B9 i 7]
HARMER R LEREREREM, BX MCM f MCR BB EEANER
B, RAERELREITHNR LD, KNO, 3 MCM 1 MCR M5 R SHEB T 5

EaRM &R, BiFMH AR BERAOMABTSME KNO; RIEHER.
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B2 #EEFRRENERED SRS
B B e i B
MCM (1), MCT (2) 1/ BK CoA LB (4) i % %
FHRBE, Q)RFEMEB RS NTIR Coa RILMN
g

Fig.2 Time courses of enzymes in medium
containing propionate MCM (1), MCT(2) and
propiony-CoA carboxylase (4).Thc arrow indicates the
time of adding chloramphenicol, (3)indicates the activ-
ity—time course of propionyl-CoA carboxylase after

adding Chloramphenicol.

ur
T 12
E
E 10
% 8
.;.i 6
.
H 2
5 10 15 20 25 30
¢t/ min
M3 MR SVPDE W& K MCM BiE
pal:op |

ZufEMKY MCM B+ it SVPDE(1); & SVPDE
(2). REHEHMH MCM Bihin SVPDE(3), Rin
SVPDE(4).

Fig. 3 Effect of SYPDE on ammonium regulation of
MCM Crude extracts were incubated at 377 with
SYPDE, samples were taken at different time

L.Extracts from ammonium culture incubated with
SVPDE; 2.Extracts from ammorium culture incubated
without SVPDE; 3.Extracts from basal culture incu-
bated with SVPDE; 4.Extracts from basal culture incu-
bated without SVPDE.
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2.4 EE* MCM. MCR #1 MCT 9B

ﬁﬁ&ﬁﬁﬁiﬁ%ﬁﬁi?ﬁzw%ﬁmﬁmmEE%W%&EWP&%““’, g
b i EE t B B B % MCM. MCR #1 MCT B§i% ¥, % 10mmol / L(NH,),S0,
af A MCM. MCR K& 71 T 80% 4 A, MCT T4 70%, i & H0 40mmol / L
RE I (NH,),SO, H Hi#4 H 52 2K MR E MCM 1 MCR M.

oAb, M A LI B R A TR R BB B 35 R A 20mmol / L(INH,),SO,
B, 76 JL4reh PG BR AT MR E) MCM BEIEHER 2 TR, X B ARSI/ 1/ 10,/
MCR BIEHE LR S W, SRR TARMUTSEMES SR P H BN, B TR
1B EFI(NH,) 2 SO XHaift MCM T8 @ i 10 s 4 e, omfa st NSl T I
AL A S 169 B P ot G (0 40 60 T 2 L, MW (NH,,) SO, S AT RE R B MCM RAET X
AR, AN A58 (SVPDE) 4 £ 5“4k 527 M K 0 J0 40 MR R W,
MCM 615 7 XA BLE 3 (@ 3), B R SR A AT . WX RRNENA
B P B SRR TE A MCM RIS 1 AT S UL, — FPTT BE2 MCM 532 ATP HIRT &
Ak 3L 8 10 T 78 BT B PE T 2, SN R AR — MMM A AMP MURTFBLIL ) MCM +
KR k. XIKE RIS TE. '
25 ARLNENEHERESRAOKE

4% 10mmol / L 5% 40mmol / L S ZBEE R EHH N 10mmol / L IR
RESESMRS HE BRI AR (% 2), KAMEH TA7 THIBE CoA BRALK L /I HIIKE.

%2 AREDEDHAXE_RK Cod RENRE

Table2 The effects of ammonium with or without propionate on the enzymatic

systems of methylmalonyl-CoA formation

Propionyl-CoA Rifamycin SV
MCM/uv-mg"' | MCT/u mg”
carboxylase / u - mg'| production / r - ml”’

Xt # Control 0.0201 0.0161 0.0107 2580~
10mmol / L ammonium 0.0038 0.0038 0.0051 860
40mmol / L ammonium 0.0030 0.0030 0.0030 700

10mmol / L ammonium+
Nil 0.0038 0.0105 1650
10mmol / L propionate

40mmel / L ammonium+
Nil 0.0059 0.0098 1400

10mmo! / L propionate

Nil: Indicate negligible

2.6 SHEMEFRNLSWRERY MCM. MCR #1 MCT RiRE
AP ED, BHIBE CoA THEEZENARBMRERBEHIEBESRANEE
h AR, TR RA KRB B+ EE, B RAHIR CoA FRKTHRA
B TR P Mk CoA AR, RATHHRBLENE T ZRBREFFATBIUE
3t MCM, MCR 1 MCT MiS M. % ERR, TR, oM KX MCM BEiE
R, HRZ M. AR oML - RX MCR BEIE A R, APRMA o WL &AL
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T=REBER TR CoA Z i, EfINFEI AT BT B A HEHI® CoA MK

B, HERZATEAYHES MCT Bi§ 5
HRR#ER.
FERIIRR B R R i = RER ST
#TEL M, HhRRER. BREMASA
MAE S H I CoA PEA = BRI A
i &7 1 B B9 Bk CoA. Gygax %
ERRERR. BEMMAERERAN
CoA #ALMGIS 71, KBS TRILEERRN
AP CoA REAE RS KL MKW
#EE S, AEEE{IX MCM., MCR #
MCT BiERSm, kA LT T
R SRER HEM. RREMNEERE
B 2% MCM 1L BE308E CoA 3] R~
FER B CoA IR, i 1R ZBE
BB RT PR CoA TTRER MCM #
EESFHMBR(E ). FEERERSE
MCT 855, AT e THREE T MCT %
IR,

27 COMMiR B,, ¥ MCM HiBiSEm

1/ v(1/mot min~" }

A A L A

0.1 0 0.1 0.2 0.3 0.4 0.5
1/[SH1/mal-L™%)

B4 FTERRE CoA B MCM X iE4 M 114047

Fig. 4 Lineweaver—Burk plot of the saluration
Hneﬁcs of MCM with respect to succinyl~CoA
with or without propionyl—CoA
1.Control; 2.with 0.} mmol / L propionyl—CoA;

3.with 0.5 mmol / L propionyl—CoA.

MCM B — 5 RE R A B, OBUERE, 55 Tl RS B, MM R R IE
Bt Egm, AR B R E TS B, 3 MCM B XM, Mk, RiIX
S HIME T 58 7 TR B, X MCM REBLAIEERS. 288 LMW (3% 3), LB MCM
MG A B AR O A AT Co™ 488 By, 5, 1B Co™ BT Mk ARG BT 07,
BT WA B, MBI ELEIENEE. Hertogh M Rhizobium 8T RACIH
HAREREMIER, BHEEPRT Co™ i, MCM BEBE A BN,

%3 SREHMTHEN B, ™ MCM BSWSRNER
Table 3 Effect of Co®and coenzyme B,,on the proportion of holoenzyme

. 1A
Holoenzyme / (%)

Coenzyme B,
{x10*mmol / L}

EMIH
Holoenzyme / (%)

C02+

(x 10™*mmol / L)

0 18.7
317 57.1
6.34 62.5
12.68 71.4
3L70 100.0

H 18.7
4.13 41.2
8.26 50.0
16.52 62.5
41.32 833
82.64 100.0

165.28
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3 W

it HE SR SR TR, ERBRERIL LB ILE T ERTR B, PEN
TR CoA MEHBERNEBEAYERN—TRELSTRBEKRER). BRI ILERE
EHABE AR PHERNBIREELE, £ RBERED, MCM M MCR fE{LAIEEH
B: CoA M LTTREEFEFN M CoA SN EERE. EEHRPEMPRNRESE, P
EFE R CoAMEBMBAF RN B CoA RN EENTHER. FEN_K
CoA & BAERME VA BT MMX A (LA R RN (B 5).

acetyl - CoA
oxaloacetate citrate
propionyl - CoA / malate TCA \
succinyl ~ CoA isocitrate
propionyl ~ CoA methylmalooyl - CoA / mutase “~—— /
carboxylase transcarboxylase | (2R) - methylmalonyl - CoA a - Ketoglutarate

/ racemase
+

— (2S) — methylmalonyl - CoA

K S HIER R CoA ARMMTEER
Fig. 5 Possible metabolic pathways of methylmalonyl—CoA formation

2 FRUFE T RBEL ¥ MCM #1 MCR 8§15 A0 e ™, EX#EH R 2 KNO;
e R BB IF RIER, KNO, H‘Jf’ﬁﬂiﬁ@?ﬁﬁﬁﬁﬂ BIE R, X iRE LA
F (nut regulon) A SR AL T —AMEIE™.
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THE REGULATION OF METHYLMALONYL-CoA FORMATION
PATHW AYS IN RIFAMYCIN SV -PRODUCING
AMYCOLATOPSIS MEDITERRANEI U32

Zhang Weiwen Jiao Ruishen
(Shanghai Institute of Plant Physiology, Academia Sinica, Shanghai 200032)

Abstract ( 2R) —Methylmalonyl—CoA, carbon precursor for rifamycin SV could be
synthesized through at least three enzymatic systems from intermediates of TCA cycle and
other pathways, they are metllylmalonyl—Cc;A transcarboxylase, propionyl-CoA
carboxylase, MCM and MCR. By cornparing the time course of enzymatic activity with that
of rifamycin synthesis and the K, values of the enzymes showed that MCM was the main
enzyme responsible for the methylmalonyl-;ﬁoA formation in 4.mediterranei U32.The con-
tribution of various systems was subject to regulation of environmental factors. The addition
of propionate into medium makes the methylmalony—CoA transcarboxylase become the
main enzyme responsible for the methylmalonyl—CoA formation.In addition, the regulatory
characteristics of the key enzymes in various pathways were studied.

Key words Methylmalonyl-CoA formation, Synthesised pathway, Regulation
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