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Shakespeare, thou art stored in DNA
The stuff we’re made of may be the means by which we store information that we want kept around
long after we're gone.

Scientists have developed a technique of storing information in DNA, the molecule found in living
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creatures including humans that contains genetic instructions. The experiment is discussed in a new
study in the journal Nature.

Researchers aren't using DNA from any living organism, or one that was once alive; instead, they
are synthesizing it.

"We’re using DNA here as a chemical molecule of storage. It just happens to be the same molecule
that is used in our bodies as well," said Ewan Birney, senior author of the study and geneticist at the
United Kingdom's European Bioinformatics Institute, at a press briefing Tuesday.

As long as the DNA is kept cold, dry and dark, it will last for a long time. Consider that scientists
can sequence DNA from woolly mammoths tens of thousands of years old that’s preserved by
chance.

“There must be some point in time when it’s cheaper to store information for that length of time as
DNA than as something that requires electricity or some other maintenance cost to keep it around,”
Birney said.

Birney and colleagues did the math, and found that although DNA storage is expensive, it's more
cost-effective than other methods if you want to preserve a digital file for somewhere between 600
and 5,000 years. However, the scientists say the synthesis cost will probably come down in the next
decade, so DNA storage could even work for ensuring your grandchildren can see your wedding
photos.

"Anything that you want to store we could store," Birney said. "Really, the only limit is the
expense."

Study collaborators at Agilent Technologies provided DNA synthesis free of charge for the Nature
paper, but commercial rates for DNA synthesis are probably between $10,000 and $30,000,
researchers said.

The technique, researchers said, could even encode a zettabyte’s worth of data. That's enough to
encompass the total amount of digital information that currently exists on Earth, which would be
"breathtakingly expensive" right now, Birney said.

Researchers used five different kinds of digital information to show that their method would work
to preserve a variety of media in DNA. These included a text file with William Shakespeare’s 154
sonnets, a PDF of a scientific paper, a photo in JPEG format of the European Bioinformatics
Institute, and an MP3 audio excerpt of Martin Luther King’s “I Have a Dream” speech.

Scientists showed that they could encode these files in DNA and then, by sequencing the DNA,
reconstruct them with 100% accuracy.

So how would your digital files translate into DNA?

Text on your computer, while it may look like words, is actually encoded in your computer as ones
and zeros - this is called binary. For the purposes of DNA synthesis, scientists took that information
and converted it to base 3 – that is, zeroes, ones and twos.

From there, the data gets translated into collections of DNA’s nucleic acid bases, represented by the
letters A, C, G and T.

That’s how scientists encode the DNA fragments. 

This is not the first study of its kind. In 2012, George Church of Harvard University and colleagues
published a paper in the journal Science describing their own strategy for DNA storage. That
research group operated independently from the British scientists.

One distinguishing factor in the new study is error correction, Goldman said. Built into their
method are measures that adjust for possible errors in translating the digital material into DNA and
back again.

An example is that the translation method in Goldman's study does not allow for identical letters of
DNA to be next to each other - in other words, there are no instances of "AA" in the final DNA
code, since this kind of repetition could cause errors, Birney said. They also encode the same piece
of information multiple times in different ways in the DNA, in case something goes wrong.

DNA has the advantage of being light and small, researchers said. One of Shakespeare’s sonnets
would weigh 0.3 picograms (10^-12) grams, said Nick Goldman, lead study author.

A small test tube holds about a petabyte – a billion megabytes – of data. DNA storing this much
information is about as big as the space between the top two joints of your little finger, Goldman
said.

“A gram of DNA would hold the same information as a bit over a million compact discs,” Goldman
said. “Your storage options are: one thing a bit smaller than your little finger, or a million CDs.”

Given DNA's small size and long endurance, according to Goldman and Birney, the method could
be used to propagate information about our current selves thousands of years into the future -
assuming, of course, our descendants in the year 4013 understand languages as we speak and write
them today.
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Filed under: Genetics • Living Well • On the Horizon

« Previous entryBird flu research resumes - but not in U.S.

soundoff (No Responses)

About this blog

Get a behind-the-scenes look at the latest stories from CNN Chief Medical Correspondent, 
medical trends - info that will help you take better care of yourself and the people you love.

Recent Posts

Shakespeare, thou art stored in DNA
Bird flu research resumes - but not in U.S.
Hearing loss may push decline in memory, thinking
California data shows ADHD cases rising
Flu vaccine poses no risk to unborn
Without screening, doctors may miss alcohol problems
Asthma, eczema and hay fever may be linked to fast food
Scientists work on new test for ovarian, endometrial cancers
Why many would-be bone marrow, blood stem cell donors back out
Lifelong bilinguals may have more efficient brains

Recent Comments

Jules on Hearing loss may push decline …

Space Time on How can I stop this high-pitch…

Matt on Some women get new benefits un…

SOPHIE on E-motional affairs: How Facebo…

Hasanji on Asthma, eczema and hay fever m…

Archive
January 2013

M T W T F S S

« Dec   

 1 2 3 4 5 6
7 8 9 10 11 12 13
14 15 16 17 18 19 20

21 22 23 24 25 26 27
28 29 30 31  

 Health Resources from Healthgrades

4 solutions for stubborn RA pain
Take the bladder health test
Diabetes can affect your hearing
Why are more women getting RA?
Episodic vs. chronic migraine

http://www.sciencemag.org/content/337/6102/1628.abstract
http://thechart.blogs.cnn.com/tag/elizabeth-landau-cnncom-health-writerproducer/
http://thechart.blogs.cnn.com/category/genetics/
http://thechart.blogs.cnn.com/category/000-sections/living-well/
http://thechart.blogs.cnn.com/category/on-the-horizon/
http://thechart.blogs.cnn.com/2013/01/23/bird-flu-research-resumes-but-not-in-u-s/
http://thechart.blogs.cnn.com/2013/01/23/shakespeare-thou-art-stored-in-dna/
http://thechart.blogs.cnn.com/2013/01/23/bird-flu-research-resumes-but-not-in-u-s/
http://thechart.blogs.cnn.com/2013/01/22/hearing-loss-may-push-decline-in-memory-and-thinking/
http://thechart.blogs.cnn.com/2013/01/21/california-data-shows-adhd-cases-rising/
http://thechart.blogs.cnn.com/2013/01/16/flu-vaccine-poses-no-risk-to-unborn/
http://thechart.blogs.cnn.com/2013/01/15/without-screening-doctors-may-miss-alcohol-problems/
http://thechart.blogs.cnn.com/2013/01/14/asthma-eczema-and-hay-fever-may-be-linked-to-fast-food/
http://thechart.blogs.cnn.com/2013/01/09/scientist-work-on-new-test-for-ovarian-endometrial-cancers/
http://thechart.blogs.cnn.com/2013/01/09/why-many-would-be-bone-marrow-blood-stem-cell-donors-back-out/
http://thechart.blogs.cnn.com/2013/01/08/lifelong-bilinguals-may-have-more-efficient-brains/
http://thechart.blogs.cnn.com/2013/01/22/hearing-loss-may-push-decline-in-memory-and-thinking/#comment-369991
http://thechart.blogs.cnn.com/2011/06/29/how-can-i-stop-this-high-pitched-noise/#comment-369974
http://thechart.blogs.cnn.com/2012/07/31/some-women-get-new-benefits-under-obamacare/#comment-369970
http://thechart.blogs.cnn.com/2011/03/03/e-motional-affairs-how-facebook-leads-to-infidelity/#comment-369969
http://thechart.blogs.cnn.com/2013/01/14/asthma-eczema-and-hay-fever-may-be-linked-to-fast-food/#comment-369966
http://thechart.blogs.cnn.com/2012/12/
http://thechart.blogs.cnn.com/2013/01/03/
http://thechart.blogs.cnn.com/2013/01/04/
http://thechart.blogs.cnn.com/2013/01/07/
http://thechart.blogs.cnn.com/2013/01/08/
http://thechart.blogs.cnn.com/2013/01/09/
http://thechart.blogs.cnn.com/2013/01/14/
http://thechart.blogs.cnn.com/2013/01/15/
http://thechart.blogs.cnn.com/2013/01/16/
http://thechart.blogs.cnn.com/2013/01/21/
http://thechart.blogs.cnn.com/2013/01/22/
http://thechart.blogs.cnn.com/2013/01/23/
http://inhealth.cnn.com/cnn-rss-feed-articles-and-blogs/
http://inhealth.cnn.com/syndication.rss
http://inhealth.cnn.com/advances-in-rheumatoid-arthritis-treatment/4-solutions-for-stubborn-ra-pain?did=t1_rss2
http://inhealth.cnn.com/health-tests/overactive-bladder/?did=t1_rss2
http://inhealth.cnn.com/tips-for-managing-diabetes/diabetes-can-affect-hearing?did=t1_rss2
http://inhealth.cnn.com/coping-with-ra-pain/why-is-the-rate-of-ra-rising-in-women?did=t1_rss2
http://inhealth.cnn.com/winning-the-battle-against-migraines/episodic-and-chronic-migraines-whats-the-difference?did=t1_rss2


Post a comment

Name: (required)
 

E-mail: (required, but will not be displayed)

CNN welcomes a lively and courteous discussion as long as you follow the Rules of Conduct set forth in our
Terms of Service. Comments are not pre-screened before they post. You agree that anything you post may be
used, along with your name and profile picture, in accordance with our Privacy Policy and the license you
have granted pursuant to our Terms of Service.

« Previous entryBird flu research resumes - but not in U.S.

Weather forecast

SEARCH  
Home | Videos | CNN Trends | U.S. | World | Politics | Crime | Entertainment | Tech | Health | Living | Travel | Opinion | iReport | Money | Sports

Tools & Widgets | Podcasts | Blogs | CNN Mobile | My Profile | E-mail Alerts | CNN Radio | CNN Shop | Site map
CNN en ESPAÑOL | CNN México | CNN Chile | CNN Expansion |  |  |  | 

CNN TV | HLN | Transcripts
© 2012 Cable News Network. Turner Broadcasting System, Inc. All Rights Reserved.

Terms of service | Privacy guidelines | Ad choices  | Advertise with us | About us | Contact us | Help | Advertising Practices

Powered by WordPress.com VIP
 

http://www.cnn.com/interactive_legal.html
http://www.cnn.com/privacy.html
http://www.cnn.com/interactive_legal.html
http://thechart.blogs.cnn.com/2013/01/23/bird-flu-research-resumes-but-not-in-u-s/
http://weather.cnn.com/weather/forecast.jsp?iref=wxglobaldefault
http://www.cnn.com/
http://www.cnn.com/video/
http://www.cnn.com/trends/
http://www.cnn.com/US/
http://www.cnn.com/WORLD/
http://www.cnn.com/POLITICS/
http://www.cnn.com/CRIME/
http://www.cnn.com/SHOWBIZ/
http://www.cnn.com/TECH/
http://www.cnn.com/HEALTH/
http://www.cnn.com/LIVING/
http://www.cnn.com/TRAVEL/
http://thechart.blogs.cnn.com/OPINION/
http://ireport.cnn.com/?cnn=yes
http://money.cnn.com/?cnn=yes
http://bleacherreport.com/?utm_source=cnn.com&utm_medium=referral&utm_campaign=cnn-footer
http://www.cnn.com/tools/index.html
http://www.cnn.com/services/podcasting/
http://www.cnn.com/exchange/blogs/index.html
http://cnnmobile.com/cmte_cnni/services.do
http://www.cnn.com/profile/
http://www.cnn.com/profile/
http://www.cnn.com/audio/radio/winmedia.html
http://www.turnerstoreonline.com/
http://www.cnn.com/sitemap/
http://www.cnn.com/espanol/
http://mexico.cnn.com/
http://www.cnnchile.com/
http://www.cnnexpansion.com/
http://arabic.cnn.com/
http://cnn.joins.com/
http://www.cnn.co.jp/
http://www.cnnturk.com/
http://www.cnn.com/CNN/Programs/
http://www.cnn.com/HLN/
http://transcripts.cnn.com/TRANSCRIPTS/
http://www.turner.com/
http://www.cnn.com/interactive_legal.html
http://www.cnn.com/privacy.html
http://www.cnn.com/services/ad.choices/
http://www.cnnmediainfo.com/
http://www.cnn.com/about/
http://www.cnn.com/feedback/
http://www.cnn.com/help/
http://www.cnn.com/privacy.html
http://en.wordpress.com/vip-hosting/

