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GenBank
1.1.2 Ampli Tag Gold DNA Ampli Taq Accession  DQ149125  DQ149127
Gold ABI  Blood & Tissue Genomic DNA Extraction 1.6
Miniprep System VIOGENE UNIQ-10 PCR 16StDNA  MMOX GenBank
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Biosystems EBI European Bioinformatics Institute
1.2 Align Methylomonas sp. GYJ3 sMMO

o/l NayHPO, 12H,0 0.74
KH,PO; 71,0 0.26 NH,Cl 0.5 MgSO,; 7H,0 1.0 CaCly 2H,0
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TTCGGAATC-3"/5"-ATTGTAGCACGTGTGTAGC-3" 5'-GCTTAACA
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TCTGATCGGTCG-3'/5"-GAACCGGCGGCTTGTAG-3'
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capsulatus Bath BioEdit Version.7.0.4.1
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Fig.1 Identity comparison for DNA sequences and deduced amino acid sequence of sMMO multicomponent were from five known
methanotrophs with Methylomonas sp. GYJ3. The sequence identities of sMMO were obtained by using the Cluster W program. The
sequence of varity organisms were from the GenBank database A Methylosinus trichosporium OB3b B Methylocystis sp. WIl4 C
Methylomonas sp. KSPIIl D Methylomonas sp. KSWIIl E - Methylococcus capsulatus Bath.
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Rosenzweig ' Elango ” Methylococcus capsulatus Bath ExPASy
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3 v
afBv3 afY,
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143 ~ 147 242~ 246 1  Methylomonas sp.GYJ3 sMMO

Table 1 The computation of the theoretical pl and MW for

2.3 sMMO components by using ExPASy software package
16S rDNA  1280bp Components of sMMO Isolectric point Molecular weight Da

GYJ3 16S MMOX 5.97 59998.54
MMOY 6.22 45082.35
TDNA 18 ! MMOZ 8.94 1940134
14 a MMOH 6.28 248874.41
2 GYJ3 MMOB 4.58 14882.95
Y orfY 5.00 12152.47

MMOC 4.69 37075.26
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Fig.2  Phylogenetic analysis of the 16S rDNA from Methylomonas sp.GYJ3.The tree constructed by the programs DNADIST NEIGHBOR CONSENSE SEQBOOT
and DRAWGRAM from the PHYLIP package version 3.61 from J. Felsenstein University of Washington . Bootstrap values from 100 replicates are also shown.
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Fig.3  Phylogenetic analysis of an alignment of 516 derived amino acids of mmoX genes. using the programs PROTDIST NEIGHBOR

CONSENSE SEQBOOT and DRAWGRAM from the PHYLIP version 3.61 package. Bootstrap values from 100 replicates are also shown.
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Sequence analysis of 16S rDNA and genes of soluble methane monooxygenase
from Methylomonas sp. GYJ3

HUA Shao-feng' LI Shu-ben'* TAN Hai-dong” ZHAO Jia-zheng'
! State Key Laboratory for Oxo Synthesis and Selective Oxidation — Lanzhou Institute of Chemical Physics
Chinese Academy of Sciences  Lanzhou 730000 China
2 Dalian Institute of Chemical Physics Chinese Academy of Sciences Dalian 116023  China

Abstract Soluble methane monooxygenase MMO  from methanotrophs is a member of binuclear iron-containing
multicomponent oxygenases which can catalyze bioconversion of methane to methanol at ambient temperature and regulate
methane recycle in nature. The research focused mainly on the sequence analysis of 16S rDNA and sMMO genes from
Methylomonas sp. GYJ3. With the aid of the information from GenBank the PCR primers and the sequence primers
were designed obtained a 5690bp of sMMO fragment and a 1280bp of 16S rDNA. Sequence comparison for MMOX with
counterpart of other five strains showed that from 78 % to 99 % identity in protein level and from 71% to 97% identity in
gene level in the separate comparison of six components only orfY component had a lower identical. The multiple
alignment of MMOX amino acid sequence with other four strains showed that there is a high conservation especially in
two Fe binding regions. 16S rDNA phylogenetic analysis demonstrated that Methylomonas sp. GYJ3 is relative with ¥
proteobacteria. Phylogenetic analysis of MMOX amino acid sequence showed that Methylomonas sp. GYJ3 is closer to
Methylomonas sp. KSW [ of type | methanotrophs. It was concluded that Methylomonas sp. GYJ3 is belong to the
genus of type | methanotroph Methylomonas and the result was a direct evidence for the sMMO can be expressed in type
I methanotrophs. The theoretical pl of hydroxylase was 6.28 and the theoretical MW of hydroxylase was 248874 .41Da.
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