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S-Adenosyl-L-methionine synthtase (SAM-s) catalyzes the biosynthesis of SAM from ATP and
L-methionine. SAM plays important roles in the primary and secondary metabolism of cells. A mefK’
encoding a SAM-s was searched from Strepfomyces natalensis producing natamycin, a predominantly
a strong antifungal agent, inhibiting the growth of both yeasts and molds and preventing the for-
mation of aflatoxin in filamentous fungi. To obtain the metK of S. natalensis, PCR using primers de-
signed from the two highly conserved regions for metK genes of Streptomyces strains was carried out,
and an intact 1.2-kb metK gene of S. natalensis was cloned by genomic Southern hybridization with
PCR product as a probe. To identify the function of the cloned mefK gene, it was inserted into
PSET152ET for its high expression in the Strepromyres strain, and then introduced into S. fividans TK24
as a host by transconjugation using £ colf ET12567(pUZ8002). The high expression of metK'in S. fivid
ans TK24 induced actinorhodin production on R5 solid medium, and its amount in R4 liquid medium
was 10-fold higher than that by exconjugant including only pSET152ET.
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Fig. 1. (A) Gene organization of the 4-kb Pwd-EcaRl DNA fragment cloned from S. natalensis genomic DNA. orf3 is truncated.
(B) Frame analysis of the 4-kb Prul-EcdRI region. (C) Alignment of overall amino acid sequences of MetKs. Natalensis, S.
natalensis ATCC 27448 (this study); Peucetius, S. peucetius ATCC 27952 (accession no. CAJ43279.1); Pristinaespiralis, S. pristi-
naespiralis ATCC 25486 (accession no. ZP_06912940.1); Violaceusniger, S. vidlaceusniger Tu 4113 (accession no. ZP_07605998.1).
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Fig. 2. Construction of pCD1 vector for high expression of mefK’
gene. a@mF* was derived from promoter of erythromycin
resistance gene. apr’, aparamycin resistance gene; AC31
int, integrase gene; aftF, attachment site of genomic attB
site.
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Fig. 3. Southern hybridization analysis of EcaRI-digested ge-
nomic DNAs and plasmid. Lane 1, S. lvidans TK24
wild-type strain; lane2, pSET152ET-integrated strain;
lane 3, pCD1-integrated strain; lane 4, pCD1. The probe
used was 0.5-kb PCR fragment amplified from the metK’
gene.

Journal of Life Science 2011, Vol. 21. No. 1 99
metK DS 0|88t S Jividans TK242|  actinorhodin

S, lividins TK24= S, cadlicolor A3Q)SF A4 0.2 v) ¢
FAreke] AMaA GAEAQ actinorhoding A4 4= e
AN I AT AL AR B R 50l A £2
212} (pathway-specific activator)®] TS A58 5 = =
AR} 7 HE0 2 st AREAR] UM E S coeli-
color A3(2)¢} 28] actinorhoding 3] A4kstA] £l §4
S 7HA WA o tH9]. wekX S natalensis F-2) metke) o)A}

(A)

@

Actinorhodin (mg/l)

0 24 48 72 96 120

Culture time (hr)

Fig. 4. Effect of the introduction of pCD1 on the production
of actinorhodin (blue color) in S. lividans TK 24. (A) For
solid culture spores of each strain were inoculated on
R5 agar medium, followed by incubation for 7 days at
28C. 1, S Ividins TK24 wild-type strain; 2,
PSET152ET-integrated strain; 3, pCD1-integrated strain.
(B) For liquid culture spores (5x10°) of each strain was
inoculated in R4 medium, followed by incubation for 5
days at 28°C on a rotary shaker (180 rpm). Symbols: solid
circles, 5. lividans TK24 wild-type strain; solid square,
PSET152ET-integrated strain; solid triangle, pCD1-inte-
grated strain. Bars represent SD of three experiments
(n=3).
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