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DNAPARS  PROTPARS

maximum parsimony

replicate 100

1 16S rDNA PCR
Table 1 PCR primers for amplification of sMMO and 16S rDNA
Primer Target gene Sequence 5'—>3' Be expressed protein
MMOXF MMOX ATGGCGATCAGTCTCGCWACSAARGC .
asubunit of hydroxylase
MMOXR TCAGAATTTCGCGAGCGGAT
MMOYF MMOY ATGTCACAGCCTCAGAGCTC .
Bsubunit of hydroxylase
MMOYR TCARTTCTTGTAGCCGGCGA
MMOZF MMOZ ATGGSSAARAGAGAACCSATCCACGA .
Ysubunit of hydroxylase
MMOZR TCACGCCTGCAGATGCAGGA
MMOBF MMOB ATGWCYAGCGCDCATAACGCTTAYAACGCCGG C o B of MMO
MMOBR TRATGTCGGTCAGGGCGCGATCGAGGCCCA ompose B
MMOCF MMOC ATGTAYCAGATCGTCATYGAGA Reducase of MMO
MMOCR TCAGCCGCTCGCCAGGAATT
MMODF OrfY CGCCAAGACCAAATCAAGGC .
Unknown function compose
MMODR TCAGCCGCTCGCCAGGAATT
MMOSF 16S rDNA TAACACATGCAAGTCGAACG
MMOSR CGCTGACCCTACCGTGGTCG
2 16S rDNA
Table 2 Sequencing primers for amplification of sMMO and 16S rDNA
Primer Target gene Sequence 5'—>3' Be expressed protein
MMOXF ATGGCGATCAGTCTCGCWACSAARGC
MMOXSEQF1 TCTTCGCCGACGGCTTCATC .
MMOXSEQF2 MMOX CTATTGGGCGCATCACGATC  subunit of hydroxylase
MMOSEQR GGCGTATTCCTTGGCGATGA
MMOYF ATGTCACAGCCTCAGAGCTC
MMOYSEQF CCCTTCTTCACGGCGCAATC .
MMOYSEQR MMOY GTGCTCTCATTGCCCCAGGA Boubunit of hydroxylase
MMOYR TCARTTCTTGTAGCCGGCGA
MMOZF ATGGSSAARAGAGAACCSATCCACGA
MMOZSEQF . ATCAAGGCCGCCAAGACCAA .
MMOZSEQR MMOZ TCTTGGCGGCCTTGATCTTG Ysubunit of hydroxylase
MMOZR TCACGCCTGCAGATGCAGGA
MMOBF ATGWCYAGCGCDCATAACGCTTAYAACGCCGG
MMOBR MMOB TCARATGTCGGTCAGGGCGCGATCGAGGCC Compose 1 of MMO
MMOCF ATGTAYCAGATCGTCATYGAGA
MMOCSEQF . TTCTTCGGCGTCACCAATCA )
MMOSEQR MMOC TGGAAGGAGATGCGGTCGAA Reducase of MMO
MMOCR TCAGCCGCTCGCCAGGAATT
MMODSEQF Y ATCAAGGCCGCCAAGACCAA Unk function c )
MMODSEQR © TGGAAGGAGATGCGGTCGAA frnown funchion compose
1.6 accession No. AAF01268 Methylococcus  capsulatus
EBI European bioinformatics institute Bath  accession No. YP113659 Methylomonas sp.
Align sMMO  DNA KSWII/KSPIIT accession No. BAA84757
BioEdit BAA84751
Version.7.0.4.1 MMOX 1.7 Accession number

Methylosinus trichosporium
OB3b  accession No. CAA39068  Methylocystis sp. M
accession No. AAC45289 Methylocystis sp. WI14

Methylosinus trichosporium IMV 3011
sMMO GenBank

16S rDNA

DQ149126  DQ149124
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Fig.2  Comparision of DNA sequences and deduced amino acid sequence of sMMO genes from several known methanetrophs with Methylosinus trichosporium

IMV 3011. DNA sequences identities amino acid sequences identities and similarities of sSMMO were obtained using the EBI maintains of analysis tool align

program via the World Wide Web at the European Bioinformatics Insititute. The MMO genes and amino acid sequence of varity organisms are from the GenBank

database A Methylosinus trichosporium OB3b B Methylocystis sp. M C Methylocystis sp. WI14 D Methylococcus capsulatus . Bath.
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Fig. 1

binding sites on MMOX are black boxed. The MMOX gene from Methylosinus trichosporium IMV 3011 3011
Methylocystis sp. M sp. M Methylocystis sp. WI14 WI14
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Fig.3  Phylogenetic analysis of the 16S tDNA from Methylosinus trichosporium IMV 3011.The tree constructed by the programs SEQBOOT DNAPARS
CONSENSE and DRAWGRAM from the PHYLIP package version 3.6.3 . Bootstrap values from 100 replicates are also shown.
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Fig.4 Phylogenetic analysis of an alignment of 516 derived amino acids of MMOX genes. using the programs SEQBOOT PROTPARS CONSENSE and
DRAWGRAM from the PHYLIP package version 3.6.3 . Bootstrap values from 100 replicates are also shown.
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Molecular analysis of soluble methane monooxygenase and 16S rDNA from a type [l
methanotroph

Shaofeng Hua Shuben Li”
State Key Laboratory for Oxo Synthesis and Selective Oxidation Lanzhou Institute of Chemical Physics Chinese Academy of
Sciences Lanzhou 730000 China

Abstract The soluble methane monooxygenase sMMO from Methylosinus trichosporium IMV 3011 catalyzes the conversion of
methane to methanol. Objective To identify the novel species Methylosinus trichosporium IMV 3011 and to describe its
evolution status. Methods With the aid of the information from GenBank we designed several sets of primers for PCR
amplification and sequencing the 16S rDNA and complete of genes sequence for soluble methane monooxygenases were gene
sequenced and analyzed with biology software. Results We obtained a 5319 bp of full-length DNA of soluble methane
monooxygenases and a 1290 bp of 16S rDNA. Software analysis for six open reading frames and the deduced amino acid
sequences of soluble methane monooxygenases has shown that 99.0% to 82.7% identity to the counterpart of Methylosinus
trichosporium OB3b  99.4% to 81.8% identity and 99.8% to 89.2% similarity to the predicted amino acid of mmoX genes in
compared five strains. The multiple alignments of MMOX amino acid residues reveal that there is high conservation in MMOX
especially in two Fe binding regions. Conclusion These results indicated that strain IMV 3011 should be a true member of
Methylosinus trichosporium and it is closer to the species Methylosinus trichosporium OB3b.

Keywords methanotroph soluble methane monooxygenases gene sequence 16S rDNA  phylogenetic analysis
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