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ABSTRACT: The regulatory mechanism of tubercidin biosynthesis in Streptomyces tubercidicus
was studied. In a wild type strain, addition of adenine and histidine into the medium decreased
the tubercidin production by 60-65% and 40%, respectively. The effects of adenine and histidine
were alleviated by the addition of inosine monophosphate and 5-aminoimidazole-4-carboxamide
ribotide. The production of tubercidin in S. rubercidicus K115 strain (ade™) was nearly shut
off by histidine. In contrast with K115 strain, adenine inhibited the tubercidin biosynthesis in
S. tubercidicus K412 strain (his™). In S. rubercidicus F667 strain (ade”, his™), tubercidin
production was increased by adenine and histidine.

From the effects of adenine and histidine on tubercidin biosynthesis in S. tubercidicus wild
type and mutant strains, it became known that feedback control by adenine and histidine of
biosynthetic pathway for purine ribonucleotide and histidine are involved in the regulation of

tubercidin biosynthesis.
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Fig. 1. Growth  and  tubercidin  production — of
Streptomyces tubercidicus ATCC 26502 in the
presence of adenine.

(®@. none; A, 200 uyg/m/; M, 500 ug/ml; O. pH)
Broken lines represent tubercidin production.
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Fig. 2. Effect of histdine on the production of
wbercicin in 8. wbercidicus ATCC 25502.
(®. none: a, 200 pg/m/: M. 600 ug/m/).
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Fig. 3. Effect of IMP On the production of tubercidin
in S, wbercidicus ATCC 26502.
(@. none: a. ade 500+ his 600 ug/m/; WM. ade.
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Fig. 4. Effect of AICAR on the proauction of tubercidin
in S. wbercidicus ATCC 25502.
(®@. none: A, ade 500+ his 600 ug/m/; M, ade.
his+AICAR 100 wg/m/: . adehis+AICAR
300 wg/mi).
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Table 1. Characterization of S. tubercidicus K115 (ade”) and K412 (his™) strain.

K115 strain (ade™)

Supplements SMM* Guanosine IMP ASA** AMP Adenine
Growth - —/+ —/+ — + +
K412 strain (his")
Supplement SMM Histidinol Histidine
Growth - +

*Streptomyces Minimal Medium
**Adenylosuccinate
—~/+ Poor growth
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Fig. 5. Production of tubercidin in S. tubercidicus K116
strain  (ade™) in the presence of various
supplements.

(@, none; A, ade 200 ug/m/; W, ade 500 ug/ml;
O, his 200ug/ml; A, his 600 ug/ml).

o

(his™ )& histidinol-& A7}k HAwR|o| s A
8% B3t ont histidined] ¢3telE AHAMAGA
= 722 Mo} histidine AWEFA HE nlx]
Hgo]l ALEHAYSE o 4 A Table 1). 232
BLTY WolFEE AVEES YolFA o
tubercidin L& 8] 2ol A, thA7Fe] Aol glgd o)
oFd I v £ AHS Boded, ol2%H
WA AN ] FFEEL EdHo)FEo] HAge
AANALE Falshed D23 HUMEES AFiln
Ues & T Uich

olg]gt GTP AFAAZANA o] gt Edd
o5 W o5 ANRFAQ S rwbercidicus F667
strain(ade™, his”) 5% GTP A3Azdekd 2
°}7} tubercidin A TA AFFNAE oY F

Fohe oh=al vepdelel o pseick

12 o o3

<



164 Yoo and Hah

a6

05

04

03

SPECIFIC PRODICTION RATE OF TUBERCIDIN (yg / g 'OW)

o _

I 2 3 4 5

CULTURE TINE (day)

Fig. 6. Production of wbercidin in S. wbercidicus K472
strain  (his™) in the presence of various
supplements.

(@. none: A, ade 200 pg/m/; W, ade 500 pg/m/;
*. his 200 wg/mi: 2. his 600 ug/ml).
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Fig. 7. Production of wbercidin in S. tubercidicus F667

strain (ade”,
supplements.
(@, none; a, ade 500 pg/ml: W, 600 ug/ml; O,
ade 500-+his 600 ug/ml/.
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