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Screening of genes useful for genetic engineering of carbon dioxide fixation
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To elucidate effect of genes presumed to be involved in carbon dioxide
fixation on photosynthetic bacteria, 14 genes were selected from sequence information. Fourteen
strains that alone or multiply overexpress these genes were constructed and grown in medium
containing sodium bicarbonate as a sole carbon source. As a result, the 6 stains showed improved
growth rate and bicarbonate consumption compared to the parent strain among 14 recombinant strains.
From these results, the 6 useful genes for carbon dioxide fixation were revealed.
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1 R. sphaeroides HJ
Strain Overexpressed gene KEGG ID
HJ (Vector) none (intact plasmid)
HJ (accA) Acetyl-CoA carboxylase RSP_1772
HJ (accB) Acetyl-CoA carboxylase RSP_0190
HJ (accC) Acetyl-CoA carboxylase RSP_0191
HJ (aceD) Acetyl-CoA carboxylase RSP_0929
HJ (accs) accA, accB, accC, and accD RSP_1772, RSP_0190, RSP_0191, and RSP_0929
HJ (pccA) Propionyl-CoA carboxylase RSP_2191
HJ (pcceB) Propionyl-CoA carboxylase RSP_2189
HJ (pccs) pccA, and pccB RSP_2191, RSP_2189
HJ (pc) Pyruvate carboxylase RSP_2090
HJ (pec) Phosphoenolpyruvate carboxylase RSP_1680
HJ (bctpl) Bicarbonate transporter RSP_3154, RSP_3153, RSP_3152, and RSP_3151
HJ (betp2) Bicarbonate transporter RSP_0181, RSP_0180, and RSP_0179
HJ (icdhl) Isocytrate dehydrogenase RSP_0446
HJ (icdh2) Isocytrate dehydrogenase RSP_1559
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