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ToNIHAT) o EMBELER Streptomyces violaceus
A262 R Streptomyces sp. D788 K WEART Oy Y
ZTEKOEBEEBM7ON TS X MNAORA

P A - AIEE PAE)
R#E Wl -HF& #EL

TR By R AR B, HUR BT 739
19954F 4 H30H %A

B OB u Kea s o HIRNEMBEREE Streptomyces violaceus ROF Y / ~A ¥ A EH
Streptomyces sp. D788 OZHEMBIZ Ly, FHEENPRELBET 2 E G Y v v 7 LRI
A MEE L, AEMOWHEI v~ 0570 —~OEENG, THRIZESRUHMBHEN ey 2 3h
WERET 7V 2 VST 2L RE, SIS Y 3 A bUBOBECT vy s SRSV a v K
MR BT AL RS Ch » T, 7, WHEMTEER T ny 7EROERZ &5 B
TFa b 7SR NEAIC LSRRG THR L ERALHE L bl T,

F—TJ—R:1T7 b3 A Y, uFvty, ¥ /vA vy, FRERETAEDE, Lamy
w7 R, e b ST NEE

% E

Ty R Ty Y CRFEHEE D CREOPIEEEA 22 TR L, BETREREE LCEA
ERTVAL00BTHHEIEB IRV HHERO—>TH B, AR, FV /=120

(Daunomycin) #, 74 53 /<A < v (Aclacinomycin) #%pu F=4 & (Rhodomycin) #H4EWE
ENBRBHEI TS, BRELOVFRRT LIV A4 2V U RIEHHEEE BT 5 2 SRR
B Be HoT, BHMOEEROEER T n v 7 HREH SPEFRGEE BT ik ) S O YEN
EHERTEBTAREFE CH D, S violacens A262 ALY RS hice Fea v BB HEE
BT, BIRBNROREO 7 ey 2 BREVEET S EBOFRAEY LBEL 5% (Joupo o dl,
1991A, 1991B, 1991C), AP Cix, S. violaceus A262 OIM 7w v/ BREEF I SICEREIR LI LI
LY, HEoOw Fed v o7+ u SEERROBREE A,

—F5 H ) A v L EEEE Streptomyces sp. D788 s & i1 B itk D788-1 (10-carboxy-13-deoxocar-
minomycin) PERTAEER T v v 7 B RPM-5 »8Eh T3 (YosHIMOTO ef al, 1993), =@
b O\ CRUREEE S 201 € 13-Deoxocarminomycin IZZF SN, BEOIE ST /~A4 3 L IER X
nd, RPM-5 Bkkiz, - OBRRBRIECES T 5RETCRBOHIERKTH B, v FvA v VIS
9 2 A v B A RUEY (YOSHIMOTO ef al., 1995) IRl L BB AR TERINI LTINS
75, AR B S, violoceus A262 SC-7 B BELEY (1-deoxyobelmycin) DO#EEH 6 H#E LT
Figl R LEBHIEL NS, Thbb, 4 ~0<a 3y (Epelmycin) L% < & E>0 Mk
A, B, C 2BaBMARBTHE, LLEDS, thbo 7wy 2 BRKIERLEEEIA T 00y, 1062
B RR bk A PEETAEREOREIZE LT, RMP-5 EkolREBBBHRET 288 R
2L DBAUTHERT 2 HENE L b b, 10600 4K ool D788-1 17 v 2=7HT ¥ bt
SEHRST A Z Lo kv, 1060MRES & KEME D IR - 0 B AU EE kT e AR Y S A v v

(Oxaunomycin) F4ERT 52 LB SR ERTE Y (YOSHIMOTO ef al, 1991A), HiE S 310820 AR
Fia Fed v hiiks s BBoMBIC s TRY 7 Fv4 32 (betaclamycins) (YOSHIMOTO ef al.,
1986) DMBAFHETH D, AMHERBERCTIBBERE 25T 525, WG 7Y 2 v oER TR
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Fig. 1. proposed biosynthetic pathways of anthracycline antibiotics in 1-deoxyobelmycin-producing
Streptomyces violaceus A262 and daunomycin-producing Streptomyces sp. D788.
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Lo TORBLNARREL R 2 CEY TH D, HHEEN CREFARLOTERERS D, 71/
BABRG S B\ IR EREERCC, e b7 A MRS LB (Fe baT) oHBEN

e,

£ B K &

1,8 %

u Rwag s (RM LBEFR) el Streptomyces violaceus A262 76 Bk L7z 7w v & 454k SEI-625
Tk SC-7 {Joupo ef al., 1991A) %, #v /<AL v (DM &LBEH) gl Streplomyces sp. D788 &
WHEE LT e v 7 R RPM-5 (YosHIMOTO ef al., 1993) MM Uiz, 2 b 0Bk YGS %X (i)
IR L, 30C TR L F 1AMESEL, BT E-+oHESeBRH L, BRMER Ui, 2, B L
HER Ty s ﬂﬁ#ﬁku%%%k%iﬁ%% YGS BRI LERIE Lic, A AT v A12i% Bacillus
sutilis M45T (rec, arg) (Sapalg, Y and Kapa, T., 1976) &AL, Moo a L@,
2. % H

Table 1 (2 ABHe-CHUR Liciiti &k & i, SEROERIEIZE YOS Bl s R L, Yey s %
REOMBE R EES | ~T 27, SERERMEZ BB O BT B S £ 0. 3% B % 2
PR LACESBEMER G, R4 AT v A HICRERz S R BME LT 3 LBV,

3, TRMLE

itk SEI-625, SC-7 J X RPM-5 ok (30°C.10H) o & 1AKle, EEARAROK 4ml iz, B
SHCIRTFHI L XY RS 2@ CHEE OB Lic, DV CHEEERE U-200P (kI —HIHE)
TOMHEMATE 5 2 2 CRTFRES— RSB EEE, DTS 2FC o - SERERE (B 12 mmX &
X 20mm) ZBBABLI, AHEEYYy—VEBL, ChicEEABAEKERMLEEN 10me &L
foo UV BT (BW)DEITT 25em fiicy v — LR EEEREE L o408 B L, —~7, N-
Methyl-Nnitro-N-nitrosoguanidine (NTG) 4t YGS #l@mEsE s v, B 0.1 M b Y AEHK oH
8.0) 10ml IWHMBHL, LEEKICHEERABER - BEARE RSy, Zhic NTG ®EsBE
2% Img/mb {27 BRI L, SREEFC 1 BREHRE Lo 3 DA CRT 248 L, SHAEAEK Sml i«

Table 1. List of media

YGS agar: Bioassay medium:
Yeast extract 0.3 % Polypepton 0.5 %
Soluble starch 0.5 % Meat extract 0.3 %
Glucose 0.5 % Yeast extract 0.3 %
Agar .5 % Agar L0 %
pH 7.2 pH 7.6

Minimal agar: Production medium:
Glucose 0.5 % Yeast extract 0.2 %
Sucrose 0.5 % Soluble starch 1.5 %
(NH,),S0, 0.2 % Soybean meal 3.0 %
K,HPO, 0.1 % NaCl 0.1 %
MgS0,/7H,0 0.05 % MgS0,4 7TH,0 0.05 %
FeS0,/7H,0 0.001 % CaCOs 0.2 %
Agar 1.5 % CuS0,-4H,0 0.0003%
pH 7.0 ZnS04-7TH,0 0.0003%

Complete agar: CoS0,-4H,0 0. 0003%
Minimal agar was supplimented FeSO,-7TH,0 0.0003%
with 0. 3% yeast extract MnSQ;: 7TH0 0.0003%

pH 7.5

* Deionized water was used.
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BRI U7z, Z oo LCEERALEE U B 2 AT ARUK CHEBIC 0B HR L, ToORTED 0.1ml
% YGS SR 7 v — b Ui, BERE30°CT6 HEB ooy, Loz u=—%, YGS T 1 #
Wlo b L L0 CEME L OIS L, BRI BRE O A E R R BRI L,

4, Ty VEREOBRE

—dMFEEE LT, DT 2 ki, MEE o, fieWEEmEEhl 4me £%m, sl
reRBREE TR e - 2 OETEE L, 0°CT5 BRIEEREER Lic, 2hic 1M Y RSN
% (pH 8.0) 0.2me Ruthbixmy 0.2ml #inz, WL <HHRMM Ui, SOAE (3000 rpm, 1040 #%
BTV, bAT B EGEREE, o 040 2L UAFLERSL—- O THEY 15mm {12
By L, BB vafRLb—AF /= A—7 =7k (120:10:0.2) TR Ui, ~&kiE#TC
i, SR 4ml REOERE, RRERLY 1 ASEEML, 0°CT2 BHMEELERSE L,
PAYEAEENMIO 15ml 26 100me B2A7 5222 MA37°C T Ale 7 Y —~iRERGE & o
ote, BHRE 2ml %Y, thik7E by 2mb AL, 3o wakis Imb B0z
BRI Ui, WOBRTEOZ v ok ARSI CRIERGBERE Ui, BEEI vnklb— 24 /-
(200 1) BE 0.1mb KEL, BEEV VS FALEE L - MCAEY P LTEBES v ok b—
AES = N—T =T RK (801 10:0.2) TR UL, BkoBEMEYESRE L TREE 7 u> b
75 N EIRTEEERE Ui,

5, SREEEREZELOBRE

YGS FiRiHEML, 30CTCT7 BEAEF ST RAE o v = — 2 RBREER LIt e — RH&E BT
VUM BBt 30°CTT HEER L CEBTOREERE Ui, JEEFHRIC>VTid, YGS BT
AMY—iEC kY ana—-FHREE RS IR o, BAMEBRERT 2 (0.1%) BUSR/NE R+ b ¥
I/EE 0.1%) DBEFR EICEE L, 30CTHEE L CEFOREEM A, RO THIE CAT Uiz
BAL TR ok 2, BHE O LAERE VTR 2V BOBEREERE L, Thbb
YGS BEHCHAEETE U0, 9% AR T d Lol A R 38 U B DIERE ki, 1mg/me o7 2/
WD\ I BEBEEFERICB Lic_— = F g 27 £l &, 30°CT7 HIEE UHMOF S 2 HE L,
6. JORTS X MER

HARMNTIZ TG &0 FH: (OKANISHI ef al., 1977) 12 Lich - T L7z, SS ¥ 15ml 24530
L7z 100me AEMA75 22 1 ASF#M L37°C T3 AMEREESR L, —85CTuliE L Tigs
Lty HoAE—X ($81.98~2.82mm) D 4g #HA L SS M (15me /100 ml B=H7 5 23) T
BTG 1me &z, 3TCCARFRIENEIREIESE L, ThEILITRTS7 e b 75 A MMERSES
o 5ml B2HEL, =40 UHE 8mmX60mm) HA LAHBERREIC 0.4m BRI, 30°CCH
B L, 7' b 779 A MMERRSHR CUERESM M AT 28I L » TR Y, S viclacens hRE#kC
7YY 0. 5% R UA Y a— 210% %A L7c SS 85 CT2RMHE3E L, Streplomyces sp. D788 th3kkitk
THA Y w—210% & Ui SS B Co4RFMIBESE Uic Bilkic » SRR O 2 A5 b 0B D
7,000[EHEC 5 FHG LCHEE L, P3 B850 10ml T2EES L, U YF—Ah dmg/ml 244
BEWICBEB L, B o5 v LN E30CT2WHA ¥ a~— b LTHEE I, BHWE L
BilEseED T 2% (WE 3 12mmxXEX 20mm) &8 U CHRERBEEZR ob, BLLT e
b5 R IR ESD, 2me O P3 BIERICEE LA, e 75 2 MIEEBE R CIS% A 2 v — A4
FRINSEL s (OKANISHI ¢f al., 1977) Ltz u=—3EHR L 9 R L, 72 73 X P ULI3% R 2
o APRMGERE E TR S oo w =TT Uis, RBIEC L DB 107~108/m8 o 7r b 75
2 b RRIBH LS SR,

7. 7OMTS A S

60%R Y xF LY a—) (PEG) 1000 2L P3 KD 0.8 ml kT &bt s 7 u
7T A MEBED 0.1 ik, B, BELC, 0CTIFMA v dra~hLi, 2D 0.1
me % P3BHHK 0.9md HEMLCRAFRL, UTAREESNIMERR LD, ThAThOFR
oo 0.1me £13% A7 w— REMGEL R OB G ME# (OKANISHI ef al., 1997) k7L -+ L1z, 30
CTRZEMEEE LT, B toRFao=-2lEL, Fu b 7’SX MVGOHELRBEE LI,
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8. MBoOTRIIT7 0~ (TLC)

EGR T ey P BREOEEYROHRT 7 ) 2 @3y Y h FAEB T v — b 60Fs (A7) EH
T, ERBOBEMEHE ARy FL, BERE LTI rnkr b~ A5 /= —§T L E=T K
(80 : 10 :0.1) TR LTz, BB Lo bER ARy F iz 0.3N HEE T LT CClmMmzAL <
MRS ER LT V) 3 ABERE ARy PLTyaakibbh—A % /= (30 1) TRITIIERH
LR T 770 =2 o e,

9, NAAF—bTTT 1~

SAFT v A B AR LSS CIIRR L, Zhic B subtilis MAST OFHE 105/m0 /s L
SICEEREL, v — L (B90mm) M¥7:0 20ml FH5EREE L, PR LICHEK B E TLC K& LA
v, 5°CT 2 WERIE Lot L, 30°C TS LRI M o B R R,

10, & ¢

R LT L I A 2 Y LT Y L, Bea Fe ALy (B-RMN LEERR), e-m KA/
v (e-RMN 25 BO7 27 58/ v (AKN &BEFR) 14~ & (Obelmycin) (OBM & 85%F)
(Jouno ef al., 1991C), A ~i<A v (EPM &8 (JoHpO ef al., 1991B) BU7 754 /=LA
(ACM &B5%5) (Oxiet al., 1975) OFMLRKSME VPR L, NTG @y 7 <tbky, VY VF—aidif
TR L VA L,

2 B & R

T rSYAL 0 EARERGOBEE

S violaceus A262 © RM H£&RERBIC VL, 7Y 2y FERIAERE (-RMN FHRZREKE), 16
GE 2 F o 25 AL IREE (EPMs %8 (Joupo et al, 1991B) R OHERLRERIME K IR#E (SarTo of
al, 1994) SOWBOEREHVHE I 5, —HRZROBREHEWE DM LHEE Streplomyces sp.
D788 H ik D= — s SR T e v J R EBEE LT 5 (YOSHIMOTO ef al., 1992), #7 /=
Ay (DM LEEFR) ARICBIL Gk, ZEREOBBERUHREEREC LY, ToLaRER I2E
B &z Shdn (YOSHIMOTO ef al., 1995), Wi ol L £ BRI HET 50 LEbh
DM &R & RM LGOS SEHE LT Fig. 1 KK LA RM £4ERIHEESRS, 20
R CHERE X B SRR, £ b O OREOKED S BN CHEBEEE G S R S ) Tk
<, RERMOBEE L LTLERTH B, Mrhey EPMs BT 2285 SU2-730 BB L5
7, G A~C 2 FRFREHT AEREIIE Sh ok, AP BoyiHeE ik C &3
DERBEOBEEL U btk A 2ERT AL RBOEERZBIE LTV B, G A A FOLED,
W2 IE_y y S5wA4 3 (BCM &BEH) (YOSHIMOTO, ef al, 1984) i id B o Pl it s ¢
BEORBROT LI FA 2 ) & LTHESNHBE IR T30, 4082 AEECEET HEBN <
A-RMN % ACM SEAEHEHECHMEDTRT ZHECLIVIBINRTIY, B TEEHRIE L, S
violaceus A262 SEL-625 (A262s 1~ 3 #H) R UNMEEL/xIBEE SC-7 (11-deoxyobelmycin EH) % UV
HBuir NTG CHERAE L GRERE, ThThS%ELERU8E%EL ETth 1), YGS B LT
HE LT e = — 0k & 30008k 0 & REREEE LEEY & TLC <L, Mifiks R sty EEE
BT AU A oS R, Table 2 KRTREOLEREREEHE LI, 205 THaRmy /'Y =
VERMEEREC, SERASRMSY oy FRENDEEEN T HEREKTH - o, MRS BAEE BT RV
BT 7Y 2 RS RER, Btk KU4-229 o7 7Y 2 vpk e-RMN T EPMs 74w 7' O & RE# & HE
Uiz, Bilk KU4-1 o7 7 ) =y () 326 GRED 5, HiBS) 2y P Th -1, &
7o, BEME KU4-502 Koot KUS-1001 ¥y =y Foufiliifk 4@ L, To7 7Y 2 L AKN i@h3k
MOWKT 7Y 2 LEEiISRIH SR, PR b 4T Sy 2 VEAHER BT A L, BHE
DERBETH BFREMENE -, 7 7Y 2 RS L BoBMEL 0 KAWEH RSO RBENRE LI EE
bbb, Bk KU4-505 ik, BELBalamEEEL, M7 7y LT AKN RO e-RMN %
BB Lpe 1-deoxy EPMs Rt EPMs #BAEMT ALRETH B LM SN, 2k, ZABS
Bk ERET 5 /Y 3y FepliifEc i@t il S his,
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Table 2. Isolation of biosynthetically blocked mutants and nutrient-requiring mutants from Sirep-
tomyces violaceus A262 and Streptomyces sp. D788 and their characterization.»

Mutant Parent Mutagen Product (TLC:Rf value)¥ Aglycone AMAY Remarks

S. violaceus
SEL-625 - —  A262s 1~3(0.55,0.47,0.40) S-RMN +  known (orange)
SC7 - —  1-deoxy OBMs (5 spots: 0.58, 0.44, 0.38, 0.28, 0.22) " +  known (orange)
SSUR-641  SC-7 UV aglycones (5 spots: 0.55, 0.48, 0.41, 0.21, 0.14) unidentified ~  new (violet)
KU4-1 u » glycosides (2 spots: origin, 0.08) " 4+ new (yellow)
KU4-229 u n glycosides (5 spots: 0.53, 0.34, 0.27, 0.22, 0.18) ¢-RMN 4+ new EPMs (orange)
KU4-486 " #  aglycones (4 spots: 0.61, 0.56, 0.32, 0.19) unidentified - new (violet)
KU4-501 " # aglycones (2 spots: 0.63, 0.39) (violet) " —  new (violet)
KU4-502 " # glycosides (7 spots: 0.78, 0.57,0.52, 0.3, 0.26, 0.20, 0.16} f - new (yellow)
KU4-503 " n aglycones (3 spots: (.61, 0.35, 0.21) " —~  new (violet)
KU4-504 " ¥ aglycones (2 spots: 0,63, 0.39, ) # - new (violet)
KU4-505 n n - glycosides (6 spots: 0.79,0.72, 0.68,0.54,0.42,0.25) AKN, e-RMN, -RMN 4+ new (red and yellow)
KU5-1001 # # glycosides (6 spots: 0.59, 0.53, 0.35, 0.30,0.21, 0.15) unidentified +  similar to KU4-502
KU4-502-5 " onone
KU5-1002  » oo
KU5-1004  # nooon

Streptomycess sp. D788,
RPM5 - - D788-1 (0.32} RPN 4+ known {red)
TPU7 RPM-5 UV aglycones (5 spots: 0.72, 0.57, 0.53, 0.50, 0.28) unifentified - new (red)
TPU-563 " # e-RMN (0.80) -
TPU-509 " # none -

a) Abbreviation: IsoRMN, isorhodomycinone; RMN, rhodomycinone; RPN, 10-Carboxy-13-deoxocarminomycinone; EPMs, epelmycins;

OBMs, obelmycins.
b} Solvent: CHCI3-MeOH-aq.NH; (80: 10: 0.2}

C) AMA; antimicrobial activity against B. subtilis M45T (+, positive; ~, negative)

—7, 7Y 3 LR SSUR-641, KU4-486, KU4-501, KU4-503 Kor KU4-504 ikk&m7 70 = v
FERL, RM Al % e-RMN BB cony 2 SRBRKEE 2 OB, ok, T
NI LY EFEE AR LIRS R R B L, BRI L AR eI
5> THigwnT, ZhoPE—EBICRIBOH ZERED, 55 RHHO 7 e v 7 BRESHE LT
fe\, F7z, D788-1 (RP LWAFR) iEES Streptomyces sp. D788 RPM-5 Bifkis &1k 2 Y = o FALK ISR
TPU-563, &R AIBERA 7w v 7 ShicRAT 7Y = LHEHER TPU-509 RUdtEEl 7 e v 2 %
B TPU-509 & HE L1,

SREFRET RGO

Streptomyces sp. D788 RPM-5 & S. violaceus SEI-625 R 7w 7’5 2 A OHFEET~B1:
¥, WD ORBER T REOEM 25 2 22\, Table 3 IR LA SEHEEZRE Lz, 75 = LBk
P28k, v oF BRI CRAFUCEREIERRAF A VERE1IBET, 205 SSUR431
BT F = o REERE ORGP BB Ui, PR Y YGS SEESE L v I L7z
FHilaE Sv— L, LU DR IVERTREMALER 107 LT TEETH -1,

TN X MRS

R 57 b 75 2 MBROTBITEE OBBEIRS Y VF - AR ER TH A DBYTH -
Too BT, MERHMEROBMIC TS 2 E—X2EML, vy PMROJMAGIE L, hiaf A iA
Lo B I B T A B e S T 2 RS ET 2 itk v, ) VT — AT ORI
JOERBAT B EMCTEA, APREICLD 10me BRWL Y I F 107H/me Llbo7 w b 75 2 Ml
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HREHE 1~2me 2852 LN TEL,

Fu b 7T A FEEIC L DRBERE -~ OB OFEE OV TR LR E Table 4 KR L
720 S. violaceus SSRU-647 his & SSUR~99 ade B¢ Streptomyces sp. D788 TPU-1520 met & TPU-581
xan OFMEMO e b 75 2 NS TR, FRER L4X100 RO 2.3X 103 JAEClABABI B &
PEER S Ntc, L, L, S viclaceus & Streptomyces sp. D788 o BMEMI Tt 7w b F'F R MBI L BH
Bi R oninste,

% %

RM 48 S, violaceus SC-7 (11-deoxyOBMs D L 0108044 w y s BREFBET A &
MTER, 5B5HRIRT /Y 2 VERET, SR TLC S47cliamy 7' ) =2 VR —BT 5 b moiel
PFRCRET ) a v Thote, chbiE, % RM RSB OMMEN W L CERERLEYT
HB, RM EESRHM L CLIRESENT e —F R0 Tk, BREGRBETFOS v—= 0 7V OHEM
WS NEOERTH B, —TF, BkERBRD 7Y 2y FHEHE EERT 5B RHE S5 L,
KU4-1 Bifkizsmit &%, KU4-229 B EPM 7+ w J %, KU4-505 EEkix 1 deoxy EPMs B
O EPMs %, KU4-502 B¢ KUS-1001 ki% & ¢ 11-deoxy OBMs BT 2ERHKTH D = LW HEE
Ehtc, 10-deoxy BF ll-deoxy RM 7+ u F BRI ELHE 2, BBFEOLEW LIRS
HOBE, SN LR BLEWTH B, L LEND, It 3ThoLRMBEREERE Lok,
Fig. 1 iR L {EAB s A~C # BRI 3 FREB BB c&led w7, —7J7, Shreptomyces sp. D788
RPM-5 #% (RP %5 26137 Y 2o FURIBERE: TPU-563 (e-RMN Ef#) RUSRET 7'y =2 A8

Table 3. Isolation of nutrient-requiring mutants from Streptomyces violaceus A262, SEI-625 and
Streptomyces sp. D788

N g Muagen Mol Al Spyeforming Reversemutaion
S. violaceus A262

SSRU-99 SEI-625 uv adenine A2625 1~3 + >107
SSRU-431 # " " none 4+ i
SSRU-647 # " histidine n ”

SSUR-775 " " adenine A262s 1~3 - "
SSUR-988 " " " + ]

SSUR-1034 " n unidentified n + "
Streplomyces sp. D788

TPN 581 " RPM-5 NTG methionine D788-1 + >10%
TPU-1520 " " v xanthine " +

Table 4. Interspecific recombination between Sireptmyces violaceus and Streptomyces sp. D788 by
protoplast fusion

Colony counts/mé Prototrophic
Protoplast fusion* recombination
complete agar ~ Minimal agar  frequency
S. violaceus SSRU-647 his X S. violaceus SSRU-99 ade 1.3X108 1.8 %103 1.4X10%
Sir. sp. D788 TPU-1520 met X Sir. sp. D788 TPU-581 xan 10X 108 2.3X10 2.3%10°%
S, violaceus SSRU-647 his X Strep. sp. D788 TPU-1520 met 1.9X108 0 -
S. violacens SSRU-647 his X Strep. sp. D788 TPU-581 xan 15108 0 -

*Protoplast cell number before protoplast fusion was as follows.
SSRU-647, 49X 107/ml ; SSRU-99, 1.6Xx107/m@ ; TPU-1520, 4.3%10"/m@ ; TPU-581, 7.5X 105/m¢
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B TPU-7 &8 LI, R/, MMEEL Y Ao EYEEEREREL B L, A oBMENE
EEICHT AWERETORBHEE LR, BUBRETFOI v~z FICERRERECH 5,

Bk RPM-5 (& DM 4S&MR L0 10 oB R BN O IR RERT, CoBRETE 7w b 752 b
WAz L BHMAIC LY S violaceus A262 SEI-625 (A L, il A BB OB E L bR,
a kPS5 A M L BB ERERCCHET e SEERREERT AR LT, ACM &
G T w vy FREMOBRLICE Y 2-hydroxy ACM 4EFHORBIHEII L Cw-5 (YOSHIMOTO ef al.,
1991B), 7°w b 7*5 2 bbix SEI-625 BECHEECH -~ Tods, 34 AMRUT I A v — X 0#EN - AR
LU 107/ml Do a b5 2 MEREEEET A L CEL, B REEREERGCES
HT7u b 7T R MRA ER IR o R, 100~103/me A= 50tk (Fu b br—7) ey
NOBEHBTIRB LRI, L Liaeds, S violaceus B U8 Streptomyces sp. D788 %o BAGIH Criifik 2
IR S hish oo, $-T, WABREBRAZERD 7 a b5 2 MR L AR ZBARTF TH 5
ZEMNG I o T,

50 B X 8
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Isolation of Biosynthetically Blocked Mutants from Anthracycline-
Producing Streptomyces Violaceus A262 and Streptomyces sp. D788
and an Attempt on the Interspecific Recombination
between Them by Protoplast fusion

Yoshiaki KTsuTA, Shinji SAITO,
Takeshi OYABU and Akihiro YOSHIMOTO

Fuaculty of Biological Science, Hiroshima University,
Higashi-Hiroshima 739, Japan

Tweleve mutants which produced novel biosynthetic anthracycline metabolites were ob-
tained from two anthracycline producers, rhodomycin-producing Streplomyces violaceus A262
and daunomycin-producing Streptomyces sp. D788. by mutagenic treatment. The seven
mutants were precursor aglycone-accumulating ones and the five mutants were glycosidic in-
termediate-accumulating ones. Five anthracycline-nonproducing mutants were also isolated.

Interspecific recombination between these two Streptomyces strains is other important
means for obtaining a diserbale biosynthetic mutant if it is possible. However, it was found
that no recombination occurred between them.

Key Words: anthracycline, rhodomycin, daunomycin, antitumor antibiotic, biosynthetic mu-
tant, protoplast fusion





