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Using DNA
for digital data
storage... and
other miracles
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Tim Brears CEO
at Evonetix, says
DNA data storage
is gaining a lot of
attention
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Natasha to chair
tourism body
Visit Cambridge & Beyond has
appointed board member Natasha
Woollard as its new chair.
Natasha is assistant director of
operations for the National
Trust’s East of England region.
She said: “Cambridge and its
surrounding areas have a
fantastic tourism proposition.
There are great economic
benefits to be gained by
improving the visitor experience
Natasha
Woollard was
once head of
Kensington
Palace and
Kew Palace

Evonetix is a pioneer in the synthetic biology
revolution. M IKE SCIALOM speaks to Tim
Brears about uses for its amazing technology.

T

he way data is stored is set
to shift from the cloud to
synthetic DNA if
Evonetix’s technology is
adopted by the data storage sector,
says CEO Tim Brears.
Using DNA as a digital data
storage medium is just one of the
revolutionary applications being
developed at the firm’s Chesterford
Research Park base, where the lab
team includes physicists, electronics
engineers, software engineers,
mechanical engineers,
bioinformaticians, synthetic
chemists and biologists.
“It’s all very multi-disciplinary,”
says Tim of the gene synthesis firm.
Evonetix’s core technology is
making long DNA – the threads –
and doing it accurately and at
scale. Data storage is just one
application.
“Storing digital data is a slightly
longer-term option,” says Tim of the
concept. “Storing on the cloud – in
which huge amounts of data are
stored on magnetic tapes – will at
some point become problematic as
we exceed the capacity for storage,
so an alternative could be to store it
in DNA .
“There are difficulties to be

and encouraging visitors to stay
long enough to explore the areas
around the city itself but there
are also huge challenges in the
volume of visitors coming to this
small city. We need to build
working partnerships right
across the region in order to
work together to maximise the
opportunities and tackle the
challenges.”

Storing on thecloud –
in which hugeamounts
of data arestored on
magnetic tapes –will
at somepoint become
problematic as we
exceed thecapacity for
storage

Tim Brears
CEO, Evonetix

overcome but we need radically
different ways to generate DNA and
that’s one of the challenges that’s
starting to get a lot of attention.”
So how does it work? The key is to
redefine how data is stored in the
first instance.
“Currently it’s all in noughts and
ones, which, for example, reflect the
coding of a sound wave or a pixel in
a photo. Everything gets converted
to a 0 or a 1.”
DNA data, on the other hand, is
expressed in four different bases: A ,
G, C and T.
“You take the 0s and 1s and a
conversion algorithm converts it
into A s, Gs, Cs and Ts. What’s

TTP expands lab
for desktop biology
important is to generate the right
sequence of A s, Gs, Cs and Ts.
“A fter conversion you can
synthesise it for long-term storage,
using the system we are developing.
“The exciting bit is making DNA
on silicon chips,” says Tim.
CTO M atthew Hayes shows me
the DNA writer and the chips that
will store the data when they are
mass-produced.
“We grow our DNA at each of
these reaction sites,” M atthew says
as he shows me the prototype, which

permits “exquisite” control at the
site of each synthesis. “Our chips
will have 10,000 of these reaction
sites – and the chip will be the size
of the palm of your hand. Others
have tried to miniaturise this
process but this is the first.”
Evonetix builds the different DNA
sequences in parallel – “if you want
to make DNA at scale you’ve got to
do it in parallel” – and then stitches
the strands together. “They’re
complementary at the edges so they
assemble themselves. We make lots

In the running for awards
Evonetix is a nominee in the
Cambridge Independent Science
and Technology Awards, which
is now closed to entries.
Judging for the awards takes
place in September, with the
awards on November 1. We’ll
be proﬁling candidates for the
awards in the coming weeks.
CEO Tim Brears says: “With the
huge increase in DNA sequence
information available to mankind
over the past 10 years, there
now exists unprecedented
opportunity to engineer
metabolic pathways and
organisms, improve industrial
processes, create new processes,
engineer genomes with new and
improved traits and use DNA
as a medium for data storage.
Indeed, there is a growing

awareness that synthetic biology
will be fundamental in helping us
manage the Earth’s resources.

“The synthetic biology market
is growing rapidly and is
estimated to reach $40billion by

the mid-2020s.
“Evonetix aims to become
a signiﬁcant player in the key
underpinning technology for this
opportunity by providing highﬁdelity DNA at scale.
“Only a highly disruptive
technology is likely to achieve the
signiﬁcant improvements in DNA
synthesis required to enable and
facilitate these opportunities.
“We therefore believe that we
will be well placed to capture part
of the growing multi-billion dollar
synthetic biology opportunity.
“Moreover, our highly
parallel machine with minimal
infrastructure is being designed as
a potential bench-top DNA writer
which could be supplied
to any synthetic biology
laboratory.”

of it, and it makes the long
fragments automatically.”
M atthew was at Cambridge
Consultants (CCL ) for 16 years, on
the medical devices team, and
Evonetix emerged from there.
“This really is something of even
greater interdisciplinary scale,” he
says. “It involves new chips,
algorithms, bioinfor matics, new
control technology and chemistry.”
“The fir m was incubated at
Cambridge Consultants in 2015-16,”
confir ms Tim, who joined in M ay
last year.
“It was also developed by
Her mann Hauser, who was an early
investor from his private fund. CCL
and Her mann were the founding
group.
“The problems are you can’t
currently make long DNA and you
can’t do it accurately. A lso, we can
make many variants of a gene, so
we could make 100 or 1,000 variants
and choose the best one. So it’s
work done at scale and with high
fidelity. You would need DNA at
high fidelity for synthetic biology,
which needs large numbers of longsegment DNA made very
accurately.”
Synthetic biology is a hugely
exciting – and fast-evolving – space
to be working in.
“Synthetic biology will become
significant as it replaces chemical
processes with biological processes
that use biological resources – so it
will enable us to manage the earth’s
resources more efficiently.”
For instance?
“Take petroleum: instead of

making products from oil you could
develop processes that use
biological feedstocks but you need
the right systems – to make the
right DNA efficiently is where the
opportunity is.”
Possibly Tim is being modest: the
wider opportunity is saving the
world from ruin – if we can
fabricate the products we need
using synthetic biology, then
resource scarcity is suddenly
irrelevant. Renewables,
phar maceuticals and agriculture
are all potential applications.
“A g-bio, yes: if you want to insert
genes to improve drought tolerance
into plants you’ll want to make the
DNA .”
But let’s be clear: Evonetix is just
(!) developing the means.
“We’re only making DNA to the
correct specification. We’re not
going into ag-biotech or data
storage.
“But across the whole spectrum
of science there’s an increasing
need for DNA . The genes which
are part of the process need
to be optimal.”
So how much would the palmsized chip cost?
“We can’t be entirely sure yet,
but not thousands of pounds. A lot
depends on how many you make –
we would ship them out to be made.
But we will do the testing and small
scale manufacturing here. Silicon
chip manufacturing – the M EM S
(micro-electromechanical systems)
process is very specialist.”
The highly parallelised DNA
writer which is producing test

Across thewhole
spectrum of science
there’s an increasing
need for DNA. The
geneswhich arepart of
theprocessneed to be
optimal

Tim Brears
CEO, Evonetix
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results now is “two or three years”
away from going on sale.
“We’ve just raised money,” says
Tim, who is also chair of the board
of trustees at Quadram Institute
Bioscience and has had chief
executive roles at Xention and
Gendaq. “$12.3million in J anuary,

of which some came from Silicon
Valley, some from within the UK.
L ead investors include DCVC (aka
Data Collective) and Draper Esprit.
That’s enabling us to develop these
technologies.”
Innovate UK also awarded the
fir m a £1.3 million grant this
month.
“A s a result of the money we’ve

raised we’ve grown from 12 people
at the end of the 2017 to 30
currently, and we anticipate that
will become 40 in the next 12
months.
“In the first instance, once we get
the device running in two or three
years, we’ll supply DNA as a service
to customers, then we’ll be selling
the instrumentation.”
It’s frankly an incredible story.
But how easy is it to get all the
scientists and engineers from
different disciplines to work
together?
“They all talk to each other –
there’s lots of inter national people
which helps!”
A nd recruitment? “To be fair it’s
gone extremely well. This is what
happens when you’re working on
something very interesting.”
Interesting is definitely an
understatement: what’s happening
at Evonetix is startling and
game-changing.

Tech/product development firm
TTP has completed and moved
into a new extension of its life
sciences development facility.
The expansion will boost
TTP’s ability to help clients find
biologically-derived solutions for
challenges in assay development
and biomarker discovery.
“The expansion will work
hand in hand with our
molecular biology and
bioengineering space,” says life
science engineering manager
Piers Harding.

Woodﬁnes expands
its property team
Woodfines Solicitors in
Cambridge has appointed Rina
Popat and L arissa Sykes to its
conveyancing team.
Rina qualified as a solicitor in
2001 and has spent the majority of
her career in L ondon. L arissa is
Rina
Popat,
left, and
Larissa
Sykes
in the final year of studying to be
a licensed conveyancer.
Nicasio Dino, head of the
residential property team in
Cambridge, said: “While there
may be a slump nationwide in
house sales, this is rarely a factor
of concer n for Cambridge. A s
such, I am delighted to be joined
by two new team members.”

