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Functional Genomics USA Neighbour-Joining

DnaA 2 13bp AT 249

GAAAAATCCCAAG 761
T/C  T/C GTCC A/C CA 1

919bp NRRLI2515

1 NRRLI12515 oriC
DnaA
Table 1  The nucleotides usage in DnaA-Boxes of
A. yumaensis NRRL12515 oriC

AAGAAAAAACTCA 1  DnaA

The position No. and nucleotide

Nucleotide usage of DnaA-boxes %
1 2 3 4 5 6 7 8 9
A 7 0 7 0 0 7 36 0 72
T 64 79 7 100 0 0 14 0 0
C 29 21 7 0 100 93 36 100 14
G 0 0 79 0 0 0 14 0 14

The bold numbers are the highest frequency of used-nucleotides.

1  ACGCCGCCETECEGACCCEEECEECTCCTGACGCACCEACOCGCCECATGARAGCECACGCE 60

6] GCACCGCACACGGACGACGCGCACGECGTGAACGECECETACGAACCGTCCECCACCETC 120

121 CTTCCCCAGGCCGCCCACAGGCCCGLEAGCECCTCGLGACCCTGTTGACAGCEGCCEGAG 180

1

181 CCGATCAAGGAAGGC'I“(_EG_GG_'A!A&CCAGGCGGGCACCGCGCCGACCGAGCCCGGAGCCGG 240
2

241 CGGAACCCGAAAAATCCCAAGGGAACGACCGCAGATTCCGGGGARAAGGCCGEATCCEGE 300

301 TCETTCGGACGGCGCGTCGAAGCAC TTCCGCACACACAGGCTEG_GEA&A;AC TCTGGGGAT 360

3

361 TCTCGTGGATAGCCL::EGGGACAACC'I"E—CGGACAACC'IEAGGACGACCGGTGGATGGGATT 420

- =" <

421 EE-GGACAGGCTGGGGGCGCGGACCC GECATCATTOEGGGACGAGTCCETEGACGAACTEGE 480

-==== - =
8 9

461 GATCACATGGGGACGEGCCTGEEGACGETTCTCELCGECGEACGECCCECAEACTCCELAETC 540

541 Qg CATGACGGCTGGGAAAACC'I;EC_GG_AEA&CTSE'I;GEAEA_P.\.CCGGGGGATGAC TTGAGGA 600

11

601 CGGACTGETEEGEEACGGAATCCCTGTCCTCAGHIGECECCECECCETCCACCGECEATAECA 660

661 CRAGEGCCGETGEATGACGCCACGCGETACGACCTECGGGAACGTEGEGATETCCACACTGET 720

13

721 CCACCACCCCTATEACGAGTACTGCTCTACTTCTCTACTCAAGARAARACTCARACTCAAR 780

AT-rich

781 CTAGGGCCTGGGGATCACGCGCTCCGAGCGCCCLECCGAGCCCCAARGAGCGCCAACGCG 840
984 GCAAGCTCGTACATCACGTACAACTCATCGTTCACGTACACCTCGCTGTTCGTCCGACAL 900

dnaA  dnaN DNA

Fig.1 Characterization of DNA sequence between the dnaA and dnaN genes of A. yumaensis NRRLI2515.

Solid and dash arrowheads indicate the numbered DnaA-boxes. Underlined parts show two AT-Rich regions.
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Fig.3  Comparison of phylogenetic trees based on the sequences of oriC and 16S rRNA genes. The tree was drawn by MEGA3. 1
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Center for

Evolutionary Functional Genomics USA  with the Neighbour-Joining method. Numbers in parentheses represent the sequences’ accession
numbers in GenBank. The number at each branch point is the percentage support by Bootstrap. Bar 5% sequence divergence.
A The phylogenetic tree based on oriC sequences and B the phylogenetic tree based on 16S rRNA genes.
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oriC DnaA DnaA 2 AT

2 oriC DnaA

Table 2 The comparison of the conserve sequence of DnaA-boxes in oriC of Actinomycetes

The nucleotide usage /%

The position of Number Length of

base in DnaA-boxes ! 2 3 4 > 6 7 8 2 of DnaA-boxes oriC/bp
T T G T C C A C A

A. yumaensis 64 79 79 100 100 93 36 100 72 14 919

A. mediterranei 63 89 295 79 73 84 79 95 89 19 884

S. lividans 74 79 53 95 89 100 95 100 68 19 934

M. leprae 100 100 50 100 100 75 100 75 100 4 521

Note The GenBank accession numbers. Actinomaura yumaensis EFO010884  Amycolatopsis mediterranei  AY606113  Streptomyces lividans AF077942
Mycobacterium leprae Z70722.
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Cloning and functional studies of the chromosomal replication
origin of Actinomadura yumaensis
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Abstract The chromosomal replication origins oriC have been investigated in Gram-positive eubacteria actinomycetes
including Streptomyces Mycobacterium and Amycolatopsis and reveal various DnaA-boxes and AT-rich sequences between
the conserved dnaA and dnalN genes. Actinomadura yumaensis NRRL12515 is a producer of anthelmintic polyether
maduramicin. In this paper cloning sequencing and functional studies of its oriC have been carried out. A pair of oligo-
nucleotide primers based on the conserved sequences of dnaA and dnaN was used to PCR amplification. A ~ 1.3kb
DNA band was detected on agarose gel. Subsequently cloning in an E. coli plasmid pBluescript [ SK + and
sequencing showed 1265bp which contained 919bp between dnaA and dnalN genes. 14 DnaA-boxes with conserved 9bp
sequence T/C T/C GTCC A/C CA and two 13bp AT-rich regions GAAAAATCCCAAG AAGAAAAAACTCA were
found on the sequence indicating the oriC of A. yumaensis NRRL12515. Phylogenetic trees based on the sequences of
oriC and of 16S rRNA genes of the four actinomycetes species show a similar pattern suggesting that oriC sequences also
reflected well the relationship between actinomycetes species. An E. coli plasmid pORl1 containing the oriC
actinomycetes selection markers tsr and melC was introduced into Streptomyces coelicolor M145 by conjugal transfer.
Transformants were obtained and plasmids DNA were isolated and detected as low copy number suggesting a functional
mini-chromosome in Streptomyces .
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