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Abstract—An interspecific fusant strain, Streptomyces MS1 was obtained by protoplast fusion be-
tween S. peucetius subsp. caesius and S. platensis. We studied on the fermentation characteristics
of the fusant strain. The fermentation products of the fusant MS1 was identical with S. peucetius,
but its production of anthracycline was more stable than S. peucetius under various fermentation
conditions in regard to acidogenesis of fermentation broth. The optimal medium composition for
anthracycline production by fusant MS1 as follows: sucrose 2.0%, glucose 1.0%, soytone 0.7%, CaCOs;
0.2%, KH,PO, 0.013%, casamino acids 0.01%, K,SO, 0.025%, MgCl,-6H,0 1.024%, 5M CaCl,*5H,0
0.4%, 1IN NaOH 0.7%, 20% L-proline 1.5%. In this condition, the productivity of anthracycline was

80~100 pg/ml.
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Fig. 1—Growth curves of S. peucetius(—@—) and the
fusant MS1(—&+—). Values represent the ave-
rage of duplicate runs.
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Fig. 2—The effect of growth phase of seed culture on
anthracycline production by S. peucetius(——)
and MS1(—=—). Growth for 4 days after ino-
culation.
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Carbon source
Fig. 3—Effect of various carbon sources on anthracy-
cline production by S. peucetius(N) and MS1
(H.

1: Sucrose, 2: Maltose, 3: Fructose, 4: Glucose,
5: Lactose, 6: Starch, 7: Glucose & Fructose.
Cultures containing each carbon source were
incubated for 4 days at 30C with rotary sha-
king

EtAQ10| HE-S. peucetius e BAYOR suc-
rose £ nl Aol % 7}8}91-& 9 anthracycline A Ad o]
744 ggrow vl e yge AHRE g A
A eke] 7F2E) 9tk MS1E sucrose, fructose, su-
crose?} fructose S §H7 A71ak A AAdsko] @t
o] ofe] whiddel glojx] A Aoyt AHgch
(Fig. 3).

etzolol HE—S peucetius®] anthracycline A}
A2 wjx)2] pHell wje} =A W3steg Washs
Zot wix]9] AL 2As7] 95t Hrshe S
Ao AFo] FR3}hc} o2 FTF HFAE WAl
F7}3bd 4] anthracycline§32S AR A5 &
FFF MS1E 0.2% CaCOyll A anthracycline QA
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Fig. 4—The effect of various buffers on anthracycline
production by S. peucetius(N) and MS1(HD).
Cultures containing each buffer were incubated

for 4 days at 30C with rotary shaking. B
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Phosphate concentration(mM) analysis(B) of CHCI; extracts of culture broths
Fig. 5—The effect of phosphate concentrations on an- contain.ing va.rious concentrati(.)ns of phosphate.
thracycline production by S. peucetius(—m—) 1: Adriamycin, 2: Daunomycin, 6: Daunomy-
and MS1(—=—). cinon, 3: ,4: ,5: Unknown metabolite, The TLC

plate was developed in the solvent system
CHCl; : MeOH : Formic acid(80 : 20 : 2).

Cultures containing each phosphate concent-
ration were incubated for 4 days at 30C with

haking,
rotary shaking A Aareke] S0} EIcKFig 6A). 0 mM spotL

10 mM7}x] ¥ w] TLC spot patternol] ¢lo] Rfxl7}  7]&22 3 density?] AHdE u]&-2 Fig. 6Bl 4]
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Table I—Growth and acidogenesis by S. peucetius(S. peu.) and fusant MS1 on simple defined carbohydrate medium
* NDM base containing 125 mM simple sugars or 2.25% complex carbohydrate

Parameters
Type of Mycelial dry Extracellular Final pH of Acidogenesis number/
medium weight(mg/ml) anthracycline(ug/m/) Total experiment number
MS1 S.peu. MS1 S. peu. MS1 S. peu. MS1 S. peu.
DEFINED*
STARCH 59 38 18 195 7.2 7.3 0/10 0/10
LACTOSE 5.5 44 27 12 7.0 7.1 0/10 0/10
MALTOSE 2.3 2.0 22 0 7.2 5.0 0/10 10/10
FRUCTOSE 3.2 57 27 18 7.0 76 0/10
2.2 0 5.0 9/10
SUCROSE 51 83 18 29 6.6 7.6 0/10
23 0 50 6/10
GLUCOSE 22 3.7 7 9 6.0 8.0 0/10
18 0 5.0 7/10
Glucoseol| 2|5t A3 —S. peucetius S HHA] vl 801
Aol FH7Fshe glucoseo] 93] W& 7% anthracy-
70

cline tjAl pyruvate®} 2-oxoglutarate®} & AHA
A4S e BadE vlEko 2 MSIeA X o]
2]§t & ate]l Yeh =712 A dstgch S peucetius €
ATl Aol Hrbshe 39 FFol wel total
anthracycline 3 A<=} 2|5 w9} pHell 9l &
zlolE Hal wbd MS1L o8] £79 &g Hrhg
defined mediumel] 31¢] acidogenesis@4 §lo] gt
A 1E AgE el sitiTable D).

Fusant MS19| & wg=7

R2YEw) ®]of] B}4 91 0 2 sucroset} fructoseE, &
A2 2 yeast extractt} soytone, KNO;Z(Fig. 7),
pHEAZ CaCO: 5 AHE-3141S o anthracycline
AAdeFo] wWkem 2 sucrose, fructose, soytone,
yeast extract, KNQ;, CaC0,9 =& 7}z} W3]
71941 anthracyclic A4S &A% A3} gage
2 2% sucroseE H7H] 10.3% = AF2-3L o B}
Az AL 23 mg/mid 4 19.8 mg/miE 43}
ot AR 495 pg/miodl A 609 ug/mig 7}
3l 3(Fig. 8), A e 2 0.7% soytone-d H7}A|
0.5% yeast extract H7FA] B} FA|2-S 23 mg/ml
o4 258 mg/miz, WAEke 495 pg/micl A 100
pg/mi2 713 Wk 0.7% KNO; H7H1& A e
98 ug/ml 2 ZF7)slel o} AR FAEL 8.1 mg/ml
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Nitrogen source

7—Effect of various nitrogen sources on anthra-
cycline production by MS1. 1: NH,Cl, 2: (NH
2250, 3: KNO,, 4: NaNO,, 5: Aspartic acid, 6:
Yeast extract, 7: Malt extract, 8: Soytone, 9:
Peptone, 10: Tryptone, 11: NZ amine, 12: No
nitrogen. 0.5% of each nitrogen source was
added to R2YE basal medium.
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Fig. 8—The effect of sucrose(——) and fructose(——

0—) concentrations on anthracycline produc-
tion by MS1.

Cultures containing each concentration were
incubated for 4 days at 30C with rotary sha-
king.
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Fig. 9—The effect of KNO;(—m—), soytone(—3—),
yeast extract(—>%—) concentrations on anth-
racycline production by MS1.

Cultures containing each concentration were
incubated for 4 days at 30C with rotary sha-
king,
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Fig. 10—The effect of CaCO; concentrations on anth-
racycline production by MS1.
Cultures containing each concentration were
incubated for 4 days at 30C with rotary sha-
king.
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