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SCience UP TO THE MINUTE NEWS FROM SCIENCE
Half a Million DVDs in Your DNA

by on 23 January 2013, 1:15 PM |

Paleontologists routinely resurrect and sequence DNA from woolly
mammoths and other long extinct species. Future paleontologists, or
librarians, may do much the same to pull up Shakespeare's sonnets, listen
to Martin Luther King Jr.'s "I have a dream" speech, or view photos.
Researchers in the United Kingdom report today that they've encoded
these works and others in DNA and later sequenced the genetic material
to reconstruct the written, audio, and visual information.

The new work isn't the first example of large-scale storage of digital f
information in DNA. Last year, researchers led by bioengineers Sriram Off the charts. Molecular biologist Nick
Kosuri and George Church of Harvard Medical School reported that they Goldman holds a vial of DNA used to

. encode written, audio, and visual data.
, among other things, at a

) ) . . Credit: European Molecular Biology
density of about 700 terabits per gram, more than six orders of magnitude Laboratory

more dense than conventional data storage on a computer hard disk. Now,

researchers led by molecular biologists Nick Goldman and Ewan Birney of

the European Bioinformatics Institute (EBI) in Hinxton, U.K., report online today in Nature that they've

, three times the previous

effort.

To do so, the team first translated written words or other data into a standard binary code of Os and 1s, and then
converted this to a trinary code of Os, 1s, and 2s—a step needed to help prevent the introduction of errors. The
researchers then rewrote that data as strings of DNA's chemical bases: As, Gs, Cs, and Ts. At the storage density
achieved, a single gram of DNA would hold 2.2 million gigabits of information, or about what you can store in
468,000 DVDs. What's more, the researchers also added an error correction scheme, encoding the information
multiple times, among other tricks, to ensure that it could be read back with 100% accuracy.

Beyond demonstrating DNA's superlative information storage abilities, Goldman, Birney, and their colleagues also

asked when such a technology might be worth implementing. Institutions such as the Large Hadron Collider, a

particle accelerator in Geneva, Switzerland, produce on the order of 15 petabytes of data each year. So the need for

vast archival storage is growing rapidly. Now, such institutions commonly archive data by storing it on magnetic

tape. Keeping that data safe over many decades requires rewriting it at regular intervals, adding to the cost of

preservation. DNA, on the other hand, can be stable for thousands of years if kept in a cool, dry place. Goldman also

notes that the costs of synthesizing DNA, which corresponds to writing the code, as well as sequencing, or reading ScienceNOW. ISSN 1947-8062
out the code, are dropping fast. According to the EBI researchers, at current rates, DNA data storage is now cost-

effective for only data that need to be archived for 600 years or more. But if the costs of DNA synthesis—currently

the most expensive part of the enterprise—drop 100-fold, that break-even number would drop to about 50 years.

Harvard's Kosuri calls the latest study "good work." But he says that cost won't be the hitch. For starters, he notes,
once you write a batch of data in DNA, you can't change it or rewrite over it, as is often done with other data storage
technologies. And you can't access any particular piece of information, but rather must sequence large swaths of
DNA to find what you've archived.

So even though DNA's data storage densities are off the charts, it may still be worth putting those family photos on a
DVD for now.

Follow ScienceNOW on and

Posted in



http://news.sciencemag.org/sciencenow/assets/2013/01/23/sn-dna.jpg
http://news.sciencemag.org/sciencenow/assets/2013/01/23/sn-dna.jpg
http://news.sciencemag.org/sciencenow/
http://news.sciencemag.org/sciencenow/2012/08/written-in-dna-code.html?ref=hp
http://dx.doi.org/10.1038/nature11875
http://www.facebook.com/home.php#!/sciencenow
http://twitter.com/#!/sciencenow
http://news.sciencemag.org/sciencenow/author/robert-f.-service/index.html
http://news.sciencemag.org/sciencenow/2013/01/half-a-million-dvds-in-your-dna.html#disqus_thread
http://www.addthis.com/bookmark.php
http://www.addthis.com/bookmark.php
http://www.addthis.com/bookmark.php
http://news.sciencemag.org/sciencenow/2013/01/magnetic-sun-produces-hot-hot-he.html
http://news.sciencemag.org/sciencenow/2013/01/dog-domestication-tied-to-starch.html
http://news.sciencemag.org/sciencenow/computers-mathematics/
http://news.sciencemag.org/sciencenow/genetics/
http://www.sciencemag.org/
http://news.sciencemag.org/
http://news.sciencemag.org/sciencenow/
http://news.sciencemag.org/sciencenow/2013/01/
http://www.sciencemag.org/
http://aaas.org/
http://www.sciencemag.org/cgi/feedback
http://www.sciencemag.org/help/
http://www.sciencemag.org/help/librarians
http://www.sciencemag.org/search.dtl
http://www.sciencemag.org/cgi/alerts/main
http://www.sciencemag.org/site/my_account/access_rights.xhtml
http://www.sciencemag.org/my_account/
http://www.sciencemag.org/cgi/login?uri=%2Fjournals%2F
http://news.sciencemag.org/
http://www.sciencemag.org/journals
http://sciencecareers.sciencemag.org/
http://blogs.sciencemag.org/
http://www.sciencemag.org/multimedia
http://www.sciencemag.org/cgi/collection
http://www.sciencemag.org/subscriptions/indiv_purchase.dtl
http://news.sciencemag.org/
http://news.sciencemag.org/sciencenow/
http://news.sciencemag.org/scienceinsider/
http://www.sciencemag.org/current.dtl#n-week
http://news.sciencemag.org/about

Related Articles

Science

JANUARY 23, 2013
Live Chat: The Future of
Supercomputers

0 comments

DECEMBER 21, 2012
New Form of Quantum
Computation Promises
Showdown With Ordinary
Computers

Science

SEPTEMBER 12, 2012

ABC Proof Could Be
Mathematical Jackpot

0

2

Leave a message...

Discussion ~

ALSO ON SCIENCENOW

Beethoven Dead From Lead?

l fiona — what

ScienceShot: Why Are There Holes in the Swiss

Cheese Plant?

jumbybird — If they're grown with lots of light, |
wonder if the leaves shrink and the holes disappear?

% Comment feed

No one has commented yet.

What's this?

X

Clues to Prehistoric Human Exploration Found
in Sweet Potato Genome

CVG — Ancient Peruvians have no tradition of deep-
seafaring, while the Polynesians have one that
stretches...

X4 Subscribe via email

Nations Agree on Global Mercury Limits

Tom Davidson — It has been determined that
'\, Mount Masaya in Nicaragua vents 7 tonnes of
mercury each year - more tha...


http://news.sciencemag.org/sciencenow/2013/01/live-chat-the-future-of-supercom.html
http://news.sciencemag.org/sciencenow/2013/01/live-chat-the-future-of-supercom.html
http://news.sciencemag.org/sciencenow/2012/12/new-form-of-quantum-computation-.html
http://news.sciencemag.org/sciencenow/2012/12/new-form-of-quantum-computation-.html
http://news.sciencemag.org/sciencenow/2012/09/abc-conjecture.html
http://news.sciencemag.org/sciencenow/2012/09/abc-conjecture.html
http://news.sciencemag.org/sciencenow/2013/01/half-a-million-dvds-in-your-dna.html#
http://news.sciencemag.org/sciencenow/2007/08/28-01.html?at_from=shalahaden%40hotmail.com#disqus_thread
http://news.sciencemag.org/sciencenow/2007/08/28-01.html?at_from=shalahaden%40hotmail.com#disqus_thread
http://news.sciencemag.org/sciencenow/2013/01/mt-preview-a0686869965d89837369c67c64459882674c086c.html#disqus_thread
http://news.sciencemag.org/sciencenow/2013/01/mt-preview-a0686869965d89837369c67c64459882674c086c.html#disqus_thread
http://news.sciencemag.org/sciencenow/2013/01/scienceshot-why-are-there-holes-.html#disqus_thread
http://news.sciencemag.org/sciencenow/2013/01/scienceshot-why-are-there-holes-.html#disqus_thread
http://news.sciencemag.org/scienceinsider/2013/01/nations-agree-on-global-mercury.html#disqus_thread
http://news.sciencemag.org/scienceinsider/2013/01/nations-agree-on-global-mercury.html#disqus_thread
http://news.sciencemag.org/sciencenow/2013/01/half-a-million-dvds-in-your-dna.html#
http://news.sciencemag.org/sciencenow/2013/01/half-a-million-dvds-in-your-dna.html#
http://news.sciencemag.org/sciencenow/2013/01/half-a-million-dvds-in-your-dna.html#
http://news.sciencemag.org/sciencenow/2013/01/half-a-million-dvds-in-your-dna.html#
http://news.sciencemag.org/sciencenow/2013/01/half-a-million-dvds-in-your-dna.html#
http://news.sciencemag.org/sciencenow/2007/08/28-01.html?at_from=shalahaden%40hotmail.com#disqus_thread
http://news.sciencemag.org/sciencenow/2013/01/mt-preview-a0686869965d89837369c67c64459882674c086c.html#disqus_thread
http://news.sciencemag.org/sciencenow/2013/01/scienceshot-why-are-there-holes-.html#disqus_thread
http://news.sciencemag.org/scienceinsider/2013/01/nations-agree-on-global-mercury.html#disqus_thread
http://disqus.com/
http://sciencenow.disqus.com/half_a_million_dvds_in_your_dna/latest.rss
http://news.sciencemag.org/sciencenow/2013/01/half-a-million-dvds-in-your-dna.html#
http://news.sciencemag.org/sciencenow/2013/01/half-a-million-dvds-in-your-dna.html#
http://www.addthis.com/bookmark.php
http://www.addthis.com/bookmark.php
http://www.facebook.com/sharer.php
http://www.addthis.com/bookmark.php

