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Rewiring the origin of life by resurrecting an ancient pathway for DNA synthesis
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To obtain new knowledge on molecular origin of DNA, mechanism of DNA biosynthesis
was investigated from new aspects, and the obtained results were applied for industrial production of
DNA. As an examﬁle, by artificial modification of E. coli DNA biosynthetic pathway, deoxyribonucleotide
synthesis, which is believed to be synthesized from ribonucleotide, was revealed to be synthesized from
simple chemicals those existed in ancient earth environment, i.e., intermediates of glycolysis,
acetaldehyde, and nucleo bases. Furthermore, an enzymatic process for the production of modified
nucleoside useful for DNA drug was established.
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Results of disruption of nrdEF,
nrdDG and deo operon of E. coli

In lane 1, 3, 5, the total DNA of
BW38029 (WT) was used as template
In lane 2, 4, 6, the total DNA of
AnrdEF/AnrdDG/Adeo was used as

template.
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No. Strain HU (mM)
0 30 50 60 75 100
1 AnrdEF/AnrdDG 1.910 1.881 0.010 0.004 0.005 0.006
AnrdEF/AnrdDG/
2 Adeo 1.886  1.857 0.005 0.005 0.005 0.005
AnrdEF/AnrdDG/
3 Adeo(pBR-deo) 1.841 1.640 0.011 0.004 0.007 0.005

AnrdEF/AnrdDG/

ANrdAB(pKD-nrdAB) 1.800 0.055 0.008  0.006
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0OD600
No. Strain Supplements (w/v)
o] 0.1% 05% 02% 0.5%
drR drR dNS dNS
1 AnrdEF/AnrdDG 0.003 1.934 1.773 0.011 0.013
2 AnrdEF/AnrdDG/ 0.003  0.010 0.10 0.013 0.011
Adeo
3 AnrdEF/AnrdDG/ 0.010 1.755 1.678 0.011 0.009
Adeo(pBR-deo)
4 AnrdEF/AnrdDG/ 0.009  1.842 1.897

AnrdAB(pKD-nrdAB)

0OD600
No. Strains Acetaldehyde (w/v)
0% 0.1% 0.2% AA
1 AnrdEF/AnrdDG 0.009 0.009 0.010
2 AnrdEF/AnrdDG/Adeo 0.007 0.013 0.013
3 AnrdEF/AnrdDG/ 0.007 0.010 0.010
Adeo(pBR-deo)
4 AnrdEF/AnrdDG/ 0.010 0.137 0.286
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