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H7 %42 5B Sk 7 OBRENEERERYR & BN - BEE
A HE - EA B

IR B R R AR, RIK BT 739
19954E 4 H30H A

E O HlEPUREWESY Y A o o ORBEET A 4 v ORISR E £ W
LT B E LB, BERNLOFY /A Y L OE - R R RE Uk, MEERIRE, #Hic
SlgEA A o EH T, &L 10 mM ORI CHERING 4 o485 N (s L% 300 ug/mb)
B Ui, BT ALY /~A & URIERIE D788-1 FeB¥AREIT o L AHEMEM T, L%
BEFo /Ay RN CH T, U /24 Vv VBT EKCIFIHFERL, Y VBT
pH #1.5& UCHBIICE Lk, ARREHE HP-20 » 5 A BE 8¢, 15~50%7 & +
COBBBERAREBH 2RIV, DTy v adkb AhhHAREIR XV EIRT - r 7 EHER2L 0%
DTFoBEMESY /<4 2w ¥ BT 582 L.

X R ¥ oA, SEBEHTENE, REEE, BA 4, EUUER

& L
F1Y /w4 v (Daunomycin) 2 & LCHMEHOBRIEBGRDBT v M 44 2 U VRIEYET,
BMOBBEE L VEEIRSZ NG ER T3 (DI MARCO ¢f al., 1964, UMEZAWA ¢f al., 1976,
YosHIMOTO ef al., 1992), AHHEMEEOHBREE LTHEAIh 2180, B L EYRBREY F
L7 %A v (Adriamycin) (ARCAMONE ef al., 1975) &*F '3 o (Pirarubicin) (UMEZAWA ef al,,
1979) OAREHE LTHVORTHY, LOKHR & REEERNTOWRITBO TEETH S,

Y ) A S B O TIE Strepiomyces peucetius 12 X B A RIEEHIC X B AR OEEMPIIESLH BN
(DEKLEVA ef al., 1985), REHRMH SOW|MBE TRV, B, LHEHIGHULIBELLAY v
(Baumycin) (4”-substituted daunomycin) 47 H Streplomyces sp. D788 Wik & &'V /<A & VEEN

DT uy P EREYHEL, FOAFEEMREELTEL (YoSHIMOTO ef al., 1992), Fi:, AEIRX?
FY )= L EERICOWT, Ba0 T vy 2 BFREOGFEEE UBITREOEERERBERIC LY, Lo
A AR I S e LT &7 (YOSHIMOTO ef al., 1995), Fig. 1 wARIZBEBETET L 394270 0
REEWEEOBEERR LI, FY /=2 3Ry rF FROPUEWE T, 770207 2785y
/4 3 v (Daunosamine) » 574 WA TH B, 7V a9 HOER2=y PRUIHEO T m &4
vtz =y MBS AR B Lic AR LV A& B (CASAY ef al., 1969), BHIDFERT
FYyavr s e s (Aklavinone) T, 1@k 3 Te-u FvA ¥/ v (¢-Rhodomycinone) #39%
BENb, “hIZFT /42 LnsE LHTERES Y =3 K D788-6 (YOSHIMOTO ef al,, 1993A) HAERIL,
T UY 3 VISR ERBHI RN T E Y S oA MR S, AESRAROBERN I oVTIIE LT
BBEBT, A AL L BB LT /v AL VEENRSRERE L, —0, 7/ ~A 2 BRI
PR XN, R EIEEASEE L, U, —REIBESE A0S0 Ly B VB BE T
TREWFENE L ORLY, TEMICEMEYRS Y, SEROABERAROBREI-EENS, £ T, B
L B S SRS L AEI - B ERA

KL TR EY /AL BB RETSEA & OB ERHF L, 814, iz 3k L 2580
SRR A SN LT AL L b, HBELOOFY /v v EIR - BEEEREL, U VB
L BB EI & SRS HP20 2 AV 2H B FREEE L,
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Fig. 1. Structures of some anthracyclines produced by Strepiomyces sp.
D788 and its blocked mutants
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ABFFE I B U7 BiBRIE Streplomyces sp. D788 s R Lic AO-63 Wik U RPM-5 Ei#kTh 5
(YosHMOTO ef al., 1992, 1993B), AO-63 Bl 4" 7 &4 —NEHEL R LIERAY v L2
(BM LugFR) (KOMIYAMA et al., 1977) #4EMTETF U ~4 2 (DM L) 2EHT v v s 8

BBk, kLU RPM-5 BBkiE, S50 1 BMcEEMN R b DM AiEEsk D788—1 (RP & m¥p) 288
L2BMEER Ty VBERRCTH B, CAODOEBKIITRTS VS MEERICEML, 30°CTHBLT
A LT,

2. 8%

YS SEREHMITAGEK 10 s, B2 (FV =2 VB 3g, WTET Y (FIEMEE) 10g,
K 16g &&H, pH 1k 1N NaOH ¢7. 200 P88 Lic, REEEO L HOBEHEMIZIAKEK 10 dhizkE
B (=Axy -, ko) 10g Fra—2 5g, GEEFL 70 5g, B2V ViEn Y lg Wi~ 7%
UL lg by A 1lg 8%, pH i3 1N NaOH ©7. 20 398 Lo, AREIR 1 LUF oo S s
MR R AV T, ARGEIK 10 b, WIEEEEF 7y 30g, v b 20g, WREHT (KU o4 AR 15
g KEH 10g, B2 2g, AT P UL Lo Filt~e R h 1g RUREBEI L oA 40g &
G, pH 37810 L,

3., % ;|

PR, Kb 20me 2O EMRE LA 100me AEFA 7SR MEEHRL Y 1 ASE LML, 37
CrgY—=—f— (200rpm) T2 HEEEHE L, hd, BEHEHO 20me 9 HEEE L 100 me
BEMTIA3 3% (0.6me) ML, Meg ) —~vv—h—C4 BHEESELE,
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4, EEMOER

Be3EE 2ml 205 A BUNEOEICERY, 3HEARY LB 0lme RUTE 6 ml EMATYH—EL
F—C 1 HMIEH Uiz, 2058 (3,000 rpm, 104) kA, TOLEEBIECHYCHERL,
FO 10l 2EMEGn s v~ F 557 40— (HPLC) 4 Lic, S Lich 7 A% A312

(ODS) (6X150 mm) (LLFHELEERFGERT) ©, BB & LT35% 72 b= h U (U VBT pH 2.0 ilg)
R, W 1me/BC, FHE 495 nm THRE L, #ESco&, HPLC o — 7 @I & RE
OEOERBEHEERL, Shi o B8 Ui, Ea4Ewo HPLC BRI, DM 211,994, RP 135,42
2, D788-6 (5A L REHFR) 1£30.29%, D788-5 (DK &BEFF) 20.91 0B UY e Fu s/ <AL

(13-Dihydrodaunomycin : HDM & BEFR) 1X11.8749 Th » 12,

5, BHEEONE

e ikcEb L, EBhiid SXHNEDER & (1956) OFHEEAG, ¥IE 2me &Y, L (3,000
rpm, 104) CHEE LIk, =& /-4 bml RUWI0%BEFRE 4 me CIHKSEE L, DWT5 %R
FEEE 5 mo (BB L C98°C TI04 I AL IR, BMOOBEL fn, MO I ERKTHERU TR 260 nm K3
FAREENEL, | %EBEHEOBREEOE L YV kX FHGTER L,

WEE: (2/0) =0.03442 X 0.Dygo X F RIS K
6, BIERE

Tz - VR R - Fo, BREEWE 2ml 2K 4me ik, HEER#% 3,000 rpm TLOHBBEO LI, LiE
RPATHERE, 1mb #EY, 2hi5% 7= /—4 1ml BOUWEHE 5me Tinz CH#E L BBz T30
GEREL, HE 490nm KRITABHELNE Ui, 1%/ — A FBEORIEOML v kX EH
WTER L,

I (%) =0.0357 X 0.pggo X ARG R
7. BMEERER

B &0 DM o C1, B AR T3EL, F0 30me 2EMTSRakBEY, Zhi
EREBEOABERIR 2N L, B> Cik pH 1.0, 1.3, 1.5, 1.7 RUR.02 2% & S L,
DNT, ATy AL —F - CER, 1HHMERLLEEOL, Bohiokifk>& HPLC T DM
BrRER Ui, HROBRI VT, KTI~5HR LR 30me 28T pH 15 4L, &
B, 1RSI L Liico & HPLC © DM @& Lk, 7ok, BBREOL DM #ii, B%EE 2m
LIz 3fEAIRY LR 0.lme WRinL, ZhlT7E by 8ml hnx, BETIOSMELAEEOL, £
O Figic>% HPLC ¢ DM B2#lEL, BE L,

8. ARMIERERR

Diaion HP-20 B & iz & v Lo, BN HAHERT pH 1.5~25 K%L, £0 10me %
SRS (R 13mm) IKEEbi, SHICHEBROGME LR (OM #E % 100 4g/me 5 £ pH 2.0) @
200me % SV 5.0 THHF IRz, 1<y KEBROKTHE L, 3y FEROEKT € b o THEL
2o
9. BEIOQT RIS 7 1~ (TLC)

@iy - BETENE TLC CH# Lic, M 7 v— Micids U h F 60Fs (A7) BBV, Bz
CHCI;-MeOH-H,0-AcOH (120:40:3:04) #H7o,

10, &% #

BHGE LTHBA LT v I 2 Y UHAEDEESUTOEGREEELUME LD ThHs, DM
¥ Streptomyces sp. D788 G1-1 E#ko##%iz £ v (YosHIMOTO ef al., 1992), RP X [E RPM-5 Bk iz
ik (Fum et al., 1986), 5A %t DK 1 4L-660 Bikoigatic & v MR L7 (YOSHIMOTO ef al.,
1993A), WHSHUEE Diaion HP-20 ROUERICHE Lo A4 4 LB =8 L DA L1,

2 B & R

1, DM RU' RP REofiZEk
Wk AO-63 Iz X 5 DM HEofB % Fig. 2 IR Ui, Bizid, SBR\ER OREFIC OO« B
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ORER, Bl L E 2 SRR (1L.5%), KEH (1.0%), WEEEEF > 7y 3.0%) BU= b —
X (2.0%) EERSLTHHEBER o, BOMMITESE2 B E BN ERL, 3EBIIZBESS
Mz Ure, BEOBBEEOMMIAL-TEML, 3 88 % Tk L FEBIICED LH50%EmA 1 X
nilcws, E0HERL2EREIN/, DM £EREE2BEEXVEC Y, HOMENRTS b~k 5b3HEH
REREE ey, BB RRBBEROEEAY — 2R Uk, SENMIERS BRIERERY, &
X% 100 ug/ml OHERER L, —75, RP BFcouvTh, DM B8 &3 ER— 0By — L &R
U, HESMZEEES AEC 115ug/ml Thot (F—F —HME), fids, WAL LHE pH 3%k
HBIETOET 282, BROIZ8~9 &R o1,
2. EBEREORMHE

Table 1 & DM HBHoHT 284 @BEOHRNER LR Lic, MBI, EEr MY oA, Bk~
PR a2y ARCEY VA Y T Ak, FREFRO 1% RS, i ImM~5mM 2 LT
S5HEO DM &R NE L, BENNBXO DM EREixk Lt 80ug/ml THhH-7245, 743z
7 LSRR OSSO T DM 4 EOMEAHE D i, Bic, HEOHEMBEITEE T 5 mM oBgo
FRINT 127 pg/ml OEFEEFRL, 0% 7T v Féfots, AVaWh, ISV, v Hy, =vin, B
8, BV IFLRUY VIRT CEORIRE, DM AEMBOEREED bR, £, Hbr b
YU s, BLH VY LAROEZY VBN Y T ASOMETRIN TR DM AEOREHEIEED bR - 1,
BT, DM $EIT 2HEORMDBITBRN EE L ORI,
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Fig. 2. Daunomycin production in a flask culture of Strep-
tomyces sp. D788 strain AO-63.
Fermentation was carried out using ten 100-mg
Erlenmeyer flasks containing 20 mé each of produc-
tive medium on a 37 °C rotary shaker. One mf each
of the cultures was taken every day, combined and
examined for the bacterial growth (nucleic acid con-
tent: NA), saugar consumption and daunomycin
(DM) titers.
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Table 1. Effect of metal salts on daunomycin production by Streptomyces sp. D788
strain AO-63

DM yield
Metal salt Added (mM) Culture pH
ng/me % control

none - 7.3 79.5 100
Aly (S04, 1 7.4 80.0 101
3 7.5 82.2 103
5 7.3 84.8 107
AlCl, 1 7.5 77.4 97
3 7.5 79.5 100
5 7.6 85.9 113
BaCl, 1 7.4 53.0 67
3 7.8 43.9 55
5 7.6 46.1 58
CoCly 0.1 7.1 25.4 32
0.3 7.0 0 0
0.5 6.8 0 0
CuS0, 0.1 7.3 75.8 95
0.3 7.2 53.0 67
0.5 6.8 20.7 37
FeSO, 1 7.2 87.5 111
3 7.1 101. 8 120
5 7.1 127.2 160
FeCly 1 7.4 80.6 101
3 7.3 89.0 112
5 7.1 103. 4 130
MnSO, 1 6.8 78.4 99
3 7.1 77. 4 97
5 7.0 73.1 92
NiCl, 1 7.3 76.9 97
3 6.5 63.6 79
5 6.8 53.0 71
(NH,) Mo;0, 1 7.0 70.0 88
3 5.8 42.4 53
5 6.2 0 0
Na, WO, 1 7.5 81.1 102
3 7.4 75.3 95
5 7.3 76.9 97
ZnS0O, 1 7.4 71.6 90
3 7.5 66.3 83
5 7.1 47.7 60
NaCl 10 7.0 71.6 90
30 7.1 74.2 93
100 7.3 66.3 83
KCl 10 7.3 75.8 95
30 7.0 71.6 90
100 7.0 71.6 83
K,HPO, 10 7.4 71.6 90
30 7.6 71.6 90
50 7.6 72.1 91
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8., Z{RU 3 KB DI MNER

Fig. 3 & DM BB+ 5 iR O R 2 0 VR INZDR & F DI DU TR BE R 2R Ui,
DM #E~ORBIERREMBEE CLI IV REC I EBTDh T, Ebic, BEL 10mM FHNEE TR
%R L, MIRME Tl DM £ 80ug/me Thotoh’, figEOHEMT 230 ug/ml (2.965) RV
SHIEEORMT 320 ug/mb (46%) E bR, —7, Wk RPM-5 @ RP 4@Eicst+ % iligkiEo
% Table 2 1R Lic, $IEOHENMBRE RP AECRRED oY, L LAMENHTH -1, RP 4B
PRSI HUS LC Rk DK Ut S5A ko BER R bh, i L5 RP &REHE Qs Fr=
AT NALEE) OESHER S, CASTIERAOEHIZ A C 20~30 ug/mb &L, RP ok k
FABELEDRIE T, ik, TOMUOEBEOHEMT RP £ERHMINEZ L3k, DK LUt
5A OERBMGIIED LHARD -1,
4. DM OEh

DM KA E kB L, —#ERA IR 5, #-C, —RICIRFHEE,» >0 DM O
B, HORIE L VR E AR DM L8, BT T L, BUEES L5 pH %8.5
HSRICHsE Licth s v ook b LW CHEMIT 5, 280 ORESHE v ek A CHE LT, B 5oty
LRALUTHERF LT DM K EIEBT5, Lirl, KETER7E M #FEAT 5@, 7okl
AERECERL, XBODWBEALEL 2B, £ 2T, DM oEEE LT, BEE,SOBME %
B, WO S BARBEEE B B E R Lic, Table 3 R ABORHER CEERO

400
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Fig. 3. Effect of ferric sulfate and ferrous sulfate on daunomycin produc-

tion by Streptomyces sp. D788 stain AQ-63.
Fermentation was carried out using 100-mé Erlenmeyer flasks con-

taining 20 m¢ each of productive medium supplimented with either
ferrous sulfateor ferric sulfate at the indicated concentration. After
4-day cultivation daunomycin (DM) titers were assayed.



Table 2. Effect of ferrous sulfate on RP production by Strep-
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tomyces sp. D788 strain RPM-5

FeSO, Culture Yield (ug/mf)

(mM) pH RP DK 5A
0 8.2 122.5 0 0
0.2 8.3 82.3 0 0
0.5 8.4 91.8 0 0
1.0 8.3 77.6 0 0
2.0 8.1 73.3 16.4 17.2
3.0 8.0 47.1 10.2 11.0
5.0 8.3 52.3 13.5 16.1

10.0 8.3 39.9 16.1 13.7
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Table 3. Acidic extraction of daunomycin by addition of organic acids and inorganic acid from 3-fold
diluted culture broth

Acid added (%) pH  Ext® (%)) Acid added (%) pH  Ext® (%)
Formic acid 1 3.3 30.2 Tartaric acid 1 2.4 27.8
3 3.0 41.8 3 2.1 44.1
5 2.8 52.2 5 1.8 52.2
7 2.5 56.8 7 1.6 58.0
10 2.0 60.3 10 1.4 63.8
20 1.7 74.2
Acetic acid 1 3.8 18.6 Malic acid 1 3.6 23.0
3 3.6 21.8 3 3.3 41.8
5 3.5 24.4 5 3.1 52.0
7 3.3 27.8 7 2.9 54.5
10 3.2 33.6 10 2.7 59.2
20 2.9 62.6 20 2.2 73.1
Oxalic acid 1 1.8 38.3 | HaSO, - 2.0 50.0
3 1.4 54.5 - 1.7 54.0
5 1.3 58.0 - 1.5 57.5
7 1.2 59.2 - 1.3 61.5
10 1.0 66. 1 - 1.0 63.5
Maleic acid 1 2.3 30.2 | HyPO, ~b 2.0 63.5
3 2.0 63.8 - 1.7 68.5
5 1.8 71.9 - 1.5 74.8
7 1.5 76.6 - 1.3 75.6
10 1.3 80.0
Fumaric acid 5 1.9 51.5 HCL —b} 1.5 56.0
10 1.5 63.8
Sussinic acid 5 2.9 41.8 HNO; —b 1.5 50.5
10 2.7 50.8
Citric acid 5 1.8 46.4 None 8.2 12.5
10 1.5 58.0

a) Extraction (% total DM titer)

b) Added to give an indicated pH
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BB A~OBEIMIC & BHEA~ORBIC OV TR HERETRT, WB~OMEEED 3 bic, BEL3
R FH WU CERE 285 L, BEAEOBERY C, DM 4B 5E012. 5% B, B 87.5%n
BB SN T, WRB~OBEDSEE, FREB TR~ v CERRNAR S BT 3 %Rm (pH
2.0) T64%, 10%#MT (pH 1.3) TRO%VIEBICEH Lic, BERE, £, BEE, BE, 7~—18, 7
T UBBEOFBBORMTOBIMEIITIECH B, < LA VEBOEIRI BRI RIS 0 o Ty T, HEHE
BEC ) VEBEOBEMBEIEH T, pH 1.5 £ CHRIMLABE B L F5%0MBENED S, T,
HEER CHEERIC & 2R Y v BIc L TEh o e, — iz & 0 {E pH GRS L2t a2, pH
1.2 UFiess s DM BBS B IR 5 DFETH - 1,

Fig. 4 1€y vEBR UM & 8RS (0H 1.5) LHBEROFFHREWSBRETT, BEFE
B COBMMRIZECA, 2850 LoBREORIUC L VB~ Rz CHA LI, VBT
pH 1.5 [CHi% LB & OB~ DM R 2 fEH R TH60%, 3 BHHT10%, 4EHFRT0%RYS 1%
FARTBEBLL I L, K50 DM 2WBIBET B L EETH- T,

5. HP-20 #i5(c L2 EUY - Rl

Bk E e DM 28R s £, BHT 2B 285 L, DM iRESLaw Tl 4+
VRSO BE A E L SN, £ C, Diaion HPK-16 (4 #— 5 2 #EM ; Na+ ), Diaion
CR-10 (% v— hlE s Na+ ) Kt Diaion PK-208 (¥~ 5 A3 ; Na+ H) wowC pH 2.0 ¢
MR AR, 10 BBV OBENEIREE lg CRBIENNE S LRS-t —TF, SH%
# g Diaion HP-20 iz2>u - CRERBR 2 R4 o8, pH 1.3~7.5 ¢ DM 15 g/8 $IELL Lo B3 » aThE
THHZ ENThote, BBITIZERAZ /=127 b OERIELORDD, FHRBOKEY & b

S0
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~{s~ Phosphoric acld
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Fig. 4. Effect of broth dilution on the extraction of

daunomycin from culture broth by acidification to
pH 1.5 with sulfuric acid or phosphoric acid.
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VERDERITCH B D LT, Fig. 5 1 HP-20 #igic k%5 DM oBF LREOHELR LI, DM
ST EE R & LC HDM RURP 28, 20 5%, HDM it DM & (LA il LTk b
DM #50RENREBETH S, RP BKIZEHETY v ok LA EOEERETT, DM 07 nuki i
HhHERCBRE SN D, B35 30 (DM 330 pg/me ; 65 990 mg) #KCIfERAMLEY BT pH 1.5
& UCHIR T 2 BRI L, #0 L DM it (DM #8 710 mg) £/, Zhi HP-20 #
Mg 100me oh 54 (pH 2.0) kil SV 5 CHF I3, 2y bEEo pH 1.5 KEU10%7TE b~
(pH 1.5) T L, 15%~50%7 & b (pH 1.5) THBBREARBHER IR >, BLL0%RED
7 byt HDM HER &R, DM (130%7 & b o BECHH S hic, #-C, HDM oX#a5: DM &
HRSHGHET Bz L2 C& i, RP i3 DM L0 EHBELBHININ, SHEEETH -, EE
DM AHIRS (4E55-80 1 250 mo) ##s, WU Lk pH £8.0icM3EL, 100me @7 v ekl
AT 2 B Ulc, RS CHEBML, ZhiBF o n-Hexane ¥ LC DM &M@ ¢, @O
Rz X v 4ERE L, B, HZewmim UCHiESS. 6% DM ¥k 535 mg 28 Lz, HDM (1.6 %) 127K
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Fig. 5. Recovery and purification of daunomycin from acid-extracted
filtrate by HP-20 resin column chromatography.
HP-20 resin (100 m@) was packed in a column (diameter, 15 mm),
to which 10 £ of acidic filtrate containing 710 mg of daunomycin
were applied. A linear gradient elution was performed between 15

% and 50 % acetone (pH 1.5). Eluate was fractionated every 10 g
and followed by HPLC analysis.
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REDT + u 7 H3H55THY 2 %R bR,
% %

DM 4 &R OMEFROTROBRIZET, P4 400 DM HE P LM T3 6B L, &
O SRBIEO IR 2 2ANCRE Lieds, 73 =0 A0 0 B AL s & Mo Ao A L ic s
BETH -7 (Table 1), MR OEMOEHA 4 CHRVLE SHich, EMBEOEI L T
B otoe BMFIMPEFEDCELS 10mM ek b, EEMARIMo 4 5z DM 42 & H58 Uic,
—F, B0 ey s TR RPM-5 &5 RP L8 4 it LABBN CH -7, RP 1%
T rE=THT M OBRBCHRAET S Ll kY (YosHIMOTO ef of, 1991A) , MR yUBEEHiEY
BA%Y¥Y /w43 (Oxaunomycin) (YOSHIMOTO ef al, 1991B) ZA LB A2HER{LEWTH S,
RP ir— KRBT v b 594 7 Y bW THY, WHIEENT - Lo BRI EESR S,
RP D&Moo & iz, DK RUt 5A OBBIBE S, o, EiiRE LA DM L4508
# (YOSHIMOTO ef al., 1995) #%# 1L, 5A 7 RP OWRGTHB L EFHH LTV B, BT, BAg ot
Vi, TOBEIMOE A F AT AT AALBRIS IR 5 2 L ln bl o,

A ERRRA BT~ A B S B A BB IGR O ME AR 20 T 2%, AMBRSHRIC IR THEIRE
DA AL OFEMELEL LTEY, SAHBEERORESRC LD b0 L xFE 28y, BE, DM X%
R THRE RP ORBAE CRPHBREIBED LR TOALV, Ho T, KERWEEEERc L5
DT, PeAZ D DM LF L— b EBHTELRBETREELDONREYTH S, TOBER, Rt
Friah DM i X AL EMEA RS CEEELEL SO EEL LR,

Rl &0 DM o EUIZ DT, BHICERERT 500, BHET RO TERL TBREBRRIC LY
P L, BRERRME IR U CIRAEE LR 218 5 50—l TH B 0%, BRIC X Y BB I BN
SYWBHFBEE R CERT 2 HES TEEBF LA TH B EH 2 bRl BB L CHlie 0oBEHREBR
UHESERIC DO Licds, B CRMBIESE = v A LBOBRMV R LIMEBEIE G L0550
Too LvL, HINEIZI0% (w/v) BEOHEMALETHY, o MUZHIBENS - 1o, EBBcmy VB
HELC, MEBLEBICH L TR L X 10%RET v 7OMER LR L. pH 1.3 ORBERNTCEE~D
DM OfH#EESS%LL Ly, T b B L AMESRCERTSLDOTH - V vEBEOHNY:
I, IhAPEEEBEERLCCSRERORER LRI T ER LD EELLRDY, E6RE
4 U3 DM y v EBEOBERESMUOERBER I L CE kb n L Bbh b, WEL» 50 DM oElRizé&
B EHINE HP-20 4 9 20 #ANEH TH -7, pPH 1.5~65 CHEERIZFLEALEDLT, #H 15g/
BIEREORBSTRETH ~ 1o 7T LD HOBEHIRIE%~50%7 £ b » OEBBIEGR Tl i - 1255,
B+ 2 HDM OSMBRENTTETH -7 —F, RP OSEBIZEETH- T, ZOLOREREs
aa LA L BEME I EAR R SR, BB SR DM $Ri HPLC S cr+u /44
R2LO0%LT T, ERMY HDM #1.6%&A TV, Bl DM ERoBEIUF#EE LT, 1) BIEr—H"L
Tob, 2) 7 b o BEEER LR, 3) 2o ak A a0RENPRCTREORENS Y
HRAEINFERIC e 0 BB EHE2 B, EEREE LToRMLI & 3BHERLTVAu, fibie X
H HDM @R olEsrwiE T, Ml DM BR L 0~ SEaBintE s 30 L ifFsh b,
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Daunomycin Fermentation: Enhanced Production of
Daunomycin by Iron Salt and an Approach for

Its Recovery and Purification from Fermentaion Broth

Tomohiko NAKAMURA, Akihiro YOSHIMOTO

Facully of Applied Biological Science, Hiroshima University
Higashi-Hiroshima 739, Japan

The fermentation yield of antitumor anthracycline antibiotic daunomycin was found
to be considerably increased by iron salts. The effect was more significaut with ferric
ion than ferrous ion. When an optimum 10 mM of ferric sulfate was added to the
culture, the daunomycin production was enhanced 4 folds as compared with that in the
control culture without ferric sulfate. The iron effect was not observed with related an-
thracycline D788-1 fermentation.

Recovery of intracellularly accumulated daunomycin to cultural filtrate was carried
out by adding phosphoric acid to 3~fold fermentation broth to acidify to pH 1.5 and stirr-
ing 2 hours. The filtrate was then applied to HP-20 resin column, which was eluted
with a linear gradient from 15 % to 50 % acetone. Daunomycin was eluted with about
30 % acetone as almost pure fractions which were free from 13-dihydrodaunomycin, a
major by-product. After extraction with CHCls, daunomycin powder which was less
than 2 % in analog content was obtained with overall recovery yield of about 70 %.
Key words: daunomycin, antitumor antibiotic, fermentation, iron ion, recovery, purifica-

tion





