applications may benefit from enzymatic syn-
thesis, as most molecules would have the 5
bases including the target region.

Palluk et al.? have shown a proof of concept
of enzymatic synthesis. While the extension
of at-most ten bases to an oligo with step-
wise base incorporation efficiencies ranging
from 93.4 to 99.5% is at the lower range of
efficiencies of standard chemical syntheses,
it is likely that adoption of methods com-
mon in phosphoramidite synthesis, such as
controlled glass pore supports, precise reac-
tion chambers, and rigorous quality control
of reagents, can increase efficiency substan-
tially. The authors point out that the primary
by-product observed was oligos containing
deletions?, suggesting the presence of unteth-
ered nucleotides or incomplete cleavage of the
transferase, both of which may be amenable
to optimization.
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The work of Palluk ef al.® raises inter-
esting questions about the future of DNA
synthesis and synthetic biology. Facile pro-
duction of long, high-fidelity DNA would
likely galvanize the synthetic biology indus-
try and could hasten the replacement of tradi-
tional chemical manufacturing by biological
manufacturing. Converting this method to
a process that can compete with phosphora-
midite-synthesized oligos will require more
than optimization and automation, however.
The current oligo quality control methods,
such as mass spectrometry and capillary
electrophoresis, both lack the resolution to
measure the exact content of kilobase-long
oligos, and other approaches, such as next-
generation sequencing, may be required. As
the construction of more complicated mol-
ecules expands, so does the possible range of
errors. It is likely that we will need to rethink

NEWS AND VIEWS

not just the uses of the molecules but the way
in which we assess them.

COMPETING INTERESTS

A.C. is employed by Integrated DNA Technologies,
from which oligos use in the experiments described in
Palluk et al. were purchased.

1. Michelson, A.M. & Todd, A.R. J. Chem. Soc. 2632
(1955).

2. McBride, L.J. & Caruthers, M.H. Tetrahedr. Lett. 24,

245-248 (1983).

Palluk, S. et al. Nat. Biotechnol. 36, 645-650 (2018).

Yoshimi, K., Kaneko, T., Voigt, B. & Mashimo, T. Nat.

Commun. 5, 4240 (2014).

5. Huertas, P. Nat. Struct. Mol.

(2010).

Goldman, N. et al. Nature 494, 77-80 (2013).

Caruthers, M.H. Science 230, 281-285 (1985).

Minhaz Ud-Dean, S.M. Syst. Synth. Biol. 2,

67-73 (2008).

9. Efcavitch, J.W. & Siddigi, S. US patent no. 8,808,989
(2014).

10. Ybert, T. & Gariel, S. International application no. PCT/
FR2015/052310 (2015).

W

Biol. 17, 11-16

o N

Papers from the literature selected by the Nature Biotechnology editors. (Follow us on Twitter, @\NatureBiotech #nbtHighlight)

Genomic atlas of the human plasma proteome

Sun, B.B. et al. Nature 558, 73-79 (2018)

An ingestible bacterial-electronic system to monitor gastrointestinal health
Mimee, M. et al. Science 360, 915-918 (2018)

Bystander CD8* T cells are abundant and phenotypically distinct in human tumour infiltrates
Simoni, Y. et al. Nature 557, 575-579 (2018)

Ultrafast neuronal imaging of dopamine dynamics with designed genetically encoded sensors
Patriarchi, T. et al. Science doi:10.1126/science.aat4422 (2018)

Expanded base editing in rice and wheat using a Cas9-adenosine deaminase fusion

Li, C. et al. Genome Biol. 19, 59 (2018)

Precision genome engineering through adenine base editing in plants
Kang, B.-C. et al. Nat. Plants doi:10.1038/s41477-018-0178-x (2018)

NATURE BIOTECHNOLOGY VOLUME 36 NUMBER 7 JULY 2018


http://dx.doi.org/10.1126/science.aat4422
http://dx.doi.org/10.1038/s41477-018-0178-x

	Research Highlights



