2020 2022

RNA DNA

Revalidation of the origin of DNA molecules by constructing Escherichia coli
deficient in the core enzyme of RNA origin theory
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We have succeeded in constructing an E. coli that lacks ribonucleotide
reductase (RNR), a key enzyme for DNA synthesis from RNA that is common to all organisms. When the
nutrient requirements of this bacteria were examined, it was observed that it requires deoxycytidine

(dC) among deoxyribonucleosides (dNS), as well as several vitamins.
When a disruption strain expressing a gene for the deoxyribonucleoside synthesis pathway was
evaluated for its ability to synthesize dNS, it successfully synthesized deoxyuridine but not dC.
Bioassays using dNS-requiring strains were used to search for novel deoxyribonucleoside-synthesizing
microorganisms, but no strains with a novel pathway were found.

DNA



RNA RNA
RNA RNA DNA
DNA
ribonucleotide reductase
RNR RNA DNA RNA
dNS dNS
deo deo
dNS DNA
1 dNS
[1] RNR
dNS DNA
DNA RNA RNA
DNA
3 RNR nrdAB, nrdEF, nrdDG
RNR dNS
RNR dNS DNA RNA
DNA
dNS

CHO

C|IHOH + )k

HsC
CH,0® s
Glyceraldehyde
3-phosphate
(G3P)

H

Acetaldehyde

1 DERA dNS

Deoxyribose 5-phosphate
(dR5P)

Deoxyribose 1-phosphate

Deoxyribonucleoside
(dR1P)

(dNS)

DERA: Deoxyribose phosphate aldolase, PPMase: Phosphopentomutase, NPase: Nucleoside phosphorylase
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Growth evaluation of Escherichia coli with knockout of deoxyribonucleotide synthetic pathway genes
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