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Molecular Cloning and Nucleotide Sequence Analysis of the secE Gene from Streptomyces livi-
dans TK24. Soon-Ok Kim and Jeo-Won Suh*. Department of Biological Science, Natural Sci-
ence Research Institute, Myong-Ji University, Yongin 449-728, Korea — The secE gene of Strep-
tomyces lividans TK24 was cloned by the polymerase chain reaction method with synthetic oligonucleo-
tide primers designed on the basis of the nucleotide sequences of Streptomyces coelicolor secE-nusG-
rplK operon. The deduced amino acid sequences of the SecE were highly homologous to those of oth-
er known SecE protein, that is 36.8%, 30.4%, 80.0%, and 80.9%, similarity to E. coli, Bacillus subtilis,
Streptomyces griseus, Streptomyces virginiae SecE, respectively and exactly same with Streptomyces
coelicolor SecE. It means that in spite of evolutionary differences, the genes for protein translocation
machinery are highly conserved in eubacteria. The gene organization of secE-nusG-rplK is also similar
to that of E. coli, B. subtilis, and streptomycetes.
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Fig. 1. PCR product of S. lividans DNA.
1.7kb DNA fragment was amplified with synthetic oli-

gonucleotide primers E-1 and E-2. A-DNA digested with BstEIl
was used as a size marker.
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Fig. 2. Restriction endonuclease map of the 1.7 kb cloned
DNA fragment harboring the secE-nusG gene from S. livi-
dans TK 24.

Arrows indicate the coding regions for SecE, NusG, and the ni-
bosomal protein L11 (#plK) which are similar to those of other
Streptomyces. Black box is secE gene which 1s described in this

paper.
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Fig. 3. Nucleotide and deduced amino acid sequence of the
secE gene of S. lividans.

Putative nbosomal binding site, -10 and -35 regions of putative
promoter are indicated by underline and stop codon is marked
by an asterisk.
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S. griseus  VAELRKVVWPTRSQLTTYTSVVIVFVVVMIGLVTVLDIGFARVVKYVFG -

B. subtilis  GKEMKKVSWPKGKELTRYTITVISTVIFFVIFFALLDTGISQLIRLIVE
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Fig. 4. Amino acids comparison of the SecE proteins.

Identical amine acids in all sequences are shown by asterisk. With multiple alignment using Clustal-W program, it can be known that
Streptomyces SecE have only one membrane spanning segment which is corresponding to the third segment of E. coli SecE.
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Fig. 5. Comparison of the hydrophobicity profiles of the §. lividans, §. griseus,

B. subtilis and E. coli SecE proteins.

It can be predicted that Streptomyces SecE has only one large membrane-spanning sequence following with small spanning sequence
like that of Bacillus, but E. coli SecE has 3 membrane spanmning segments.
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