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Abstract

Abstract

Deep sea contains huge biological resources. Unique variety of deep-sea
sediments and oceanic crust environment gave birth to the high diversity of deep-sea
microbial, including diversity of species, genetic, physiological, biochemical, and
ecological function. Deep sea biosphere has become an important area of technology
development.

A strain of bacterium(Pseudomonas sp. IOFA1) capable of degrading
formaldehyde was isolated from the deep-sea sediments. In this paper, we sequenced
the complete genome of the strain, and studied the key enzyme in the formaldehy
dedegradation pathway. The genome of Pseudomonas sp. IOFA1 was sequenced by
solexa paired-end sequencing technology, and protein-coding sequences were
predicted and annotated. The genome is a circular chromosome with the GC content
of 61.38%, encoding 5361 genes and the length of coding sequence is 4921410. There
are 67 tRNA genes, 12 rRNA genes, 59 transposons, 205 tandem repeat sequences,
the average copy number is 3.75.

We find the formaldehyde metabolic pathway of the strain through the KEGG
analysis. The bacterium is methyl nutritional bacteria which is able to absorb methane
generated methanol, then the methanol can be oxidized to be formaldehyde, the
formaldehyde oxidation into the formic acid, finally,the formic acid is degraded into
CO; and H;0. The methanol-formaldehyde-formic acid oxidordeuctases has a high
application value.

Alcohol dehydrogenase(ADH) can oxidize alcohols into aldehydes.We have
found the gene coding ADH in the genome sequence. The protein is composed of 379
amino acids residues, about 40691Da, the total length of the encoding gene is 1400bp.
The research of the properties shows that the optimum pH and temperature is pH 5

and 42°C. The enzyme activity is enhanced by Zn?*.
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Abstract

Formaldehyde dismutase(FDM) can catalyze formaldehyde into equal mole
amount of formic acid and methanol. We have found a gene coding FDM in the gene
annotation results of Pseudomonas sp. IOFAL. The protein is composed of 399 amino
acid residues, size is about 42914Da, the total length of the gene is 1180bp. We
expressed the recombinant plasmid in Ecoli BL21(PG-Tf), supernatant has good
activity in the degradation of formaldehyde. Properties reseach shows that the
optimum pH and temperature for reaction were pH 7.5 and 23°C.

Formate dehydrogenase (FDH) catalyze formate aid oxidized into H,O and CO,,
with the reduction of NAD™ to NADH. Since CO; is the only by-product, which has
no effect on enzyme activity and easy to escape from the reaction system. Thus
formate dehydrogenase is a good co-enzyme regeneration system. We have identified
the gene fdhp encoding a protein containing 316 amino acid residues, size about
34481Da. The optimal reaction temperature and pH is 40°Cand pH6. The enzyme
showed good thermal stability in 20-40 C .

The study of ADH, FDM and FDH in this paper, belong to the oxidordeuctases
of the formaldehyde degradation pathway. They constitute the complete methanol—
formaldehyde—formic acid—CO, metabolic pathways. The study of these enzymes
laid a solid foundation for learning the formaldehyde metabolism of the strain and the

application of formaldehyde pollution control.

Key words: deepsea; formaldehyde degradation bacterium; alcohol dehydrogenase;

formaldehyde dismutase; formate dehydrogenase
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