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The next great digital storage medium may be us—

( I or our DNA, to be precise.
I _ Deoxyribonucleic acid stores the code that makes
\ us humans and not, say, flatworms. Which is to say
’ . that DNA is remarkably evolved storage media that
\ can pack in all the variety and complexity of

organic life in just a small amount of biological
matter.

But turning DNA into storage for digital and not
biological information is tough because it's proven
difficult to encode efficiently and reliably using

artificial means, say researchers at the EMBL-
European Bioinformatics Institute (EMBL-EBI).

Scientists have already figured out how to read the data stored in long dormant DNA, but
now those researchers say they've worked out a way to write it in such a way that overcomes
earlier hurdles.

In the latest issue of Nature EMBL-EBI researchers Nick Goldman and Ewan Birney
explain that their breakthrough could make it possible to "store at least 100 million hours of
high-definition video in about a cup of DNA."

"We already know that DNA is a robust way to store information because we can extract it
from wooly mammoth bones, which date back tens of thousands of years, and make sense
of it. It's also incredibly small, dense and does not need any power for storage, so shipping
and keeping it is easy," Goldman said in a statement.

There have been a couple of challenges to storing digital data as DNA, the scientists said,
noting that until now it's only been possible to create short strings of DNA and the
repeatability of DNA letters in a string can make it difficult to both write and read.

Goldman and Birney said they enlisted the help of bio-analytics instrument maker Agilent
Technologies, a former lab of Hewlett-Packard, to help synthesize DNA from encoded
digital information—in this case, an MP3 of Martin Luther King's "I Have a Dream" speech,
a .txt file of Shakespeare's sonnets, a .pdf file containing James Watson and Francis Crick's
original paper describing the structure of DNA, and a final file describing the encoding
itself.

"We knew we needed to make a code using only short strings of DNA, and to do it in such a
way that creating a run of the same letter would be impossible," Goldman explained.

"So we figured, let's break up the code into lots of overlapping fragments going in both
directions, with indexing information showing where each fragment belongs in the overall
code, and make a coding scheme that doesn't allow repeats. That way, you would have to
have the same error on four different fragments for it to fail—and that would be very rare."

The result, according to Agilent's Emily Leproust, who helped synthesize the data into DNA,
was "hundreds of thousands of pieces of DNA" that looked "like a tiny piece of dust." Agilent
sent the synthesized sample back to the researchers at EMBL-EBI, where they sequenced it
and said they decoded the files without errors.
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"We've created a code that's error tolerant using a molecular form we know will last in the
right conditions for 10,000 years, or possibly longer. As long as someone knows what the
code is, you will be able to read it back if you have a machine that can read DNA," Goldman
said.

So can we toss out our hard disk drives and SSDs? Probably not too soon, but the
researchers said they believed working out several practical matters could result in a
"commerecially viable DNA storage model."

For more from Damon, follow him on Twitter @dpoeter.
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So maybe the science fiction notion of receiving an education in an injection is not so far-fetched after all?
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What next? Teleportation? Oh, | forgot, "they" are working on that too.

The more probable scenario is that climate change will so disrupt society as to put us back 500 years.
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4 hours ago in reply to DavidSG

! Tumultus

Don't worry! They work on time travel too. :)

[ Like | | Reply

16 minutes ago in reply to DavidSG

. TyronedJ

DNA as a storage medium is a crock. First, every bacteria and fungus on the planet can easily eat it. Second, like
proteins, DNA is easily damaged by temperature alone. | could go on, but the point is that it's all hype.

This is an example of people dabbling outside their field making vast predictions about things they know nothing
about, similar to all those material scientists 20+ years ago making all of those predictions about how High
Temperature Superconductors would revolutionize the IC industry and Computer Science. How did that work out?


http://www.pcmag.com/article2/0,2817,2414627,00.asp#
http://www.ziffdavis.com/about/terms
http://www.ziffdavis.com/about/privacy
http://www.pcmag.com/slideshow/story/302929/best-iphone-5-cases?ipmat=307291&ipmtype=5
http://www.pcmag.com/slideshow/story/302929/best-iphone-5-cases?ipmat=307291&ipmtype=5
http://www.pcmag.com/article2/0,2817,2391521,00.asp?ipmat=307291&ipmtype=5
http://www.pcmag.com/article2/0,2817,2391521,00.asp?ipmat=307291&ipmtype=5
http://www.pcmag.com/slideshow/story/290410/the-top-10-best-pc-games?ipmat=307291&ipmtype=5
http://www.pcmag.com/slideshow/story/290410/the-top-10-best-pc-games?ipmat=307291&ipmtype=5
http://www.pcmag.com/article2/0,2817,2393097,00.asp?ipmat=307291&ipmtype=5
http://www.pcmag.com/article2/0,2817,2393097,00.asp?ipmat=307291&ipmtype=5
http://www.pcmag.com/search_redirect/?qry=Online+Backup&searchSection=0&site=3
http://www.pcmag.com/search_redirect/?qry=Windows+8&searchSection=0&site=3
http://www.pcmag.com/search_redirect/?qry=Android&searchSection=0&site=3
http://www.pcmag.com/search_redirect/?qry=iPad&searchSection=0&site=3
http://www.pcmag.com/article2/0,2817,2414627,00.asp#top-header
https://twitter.com/#!/dpoeter
http://www.pcmag.com/article2/0,2817,2414627,00.asp#
http://pcmag.disqus.com/researchers_turn_dna_into_digital_storage_medium/latest.rss
http://disqus.com/DavidSG/
http://disqus.com/Tumultus/
http://disqus.com/TyroneJ/
http://www.pcmag.com/article2/0,2817,2414627,00.asp#
http://www.pcmag.com/article2/0,2817,2414627,00.asp#comment-776439013
http://www.pcmag.com/article2/0,2817,2414627,00.asp#comment-776454834
http://www.pcmag.com/article2/0,2817,2414627,00.asp#comment-776622025

[Like | [ Reply |

Reactions

3% ETAccelerator 0 minutes ago

« From Twitter

Researchers Turn DNA Into Digital Storage Medium | PCMag http://t.co/pRZxQSjM

‘ HealthFerret 0 minutes ago

« From Twitter

Researchers Turn DNA Into Digital Storage Medium - News http://t.co/EMGcRdMe @HealthFerret

b WOL4EVA_Rios 0 minutes ago

« From Twitter 2 more retweets from doctorstweet renelaennec
RT @FutureMedTech: Turning DNA into digital storage medium: 100+ million hours of high-def video in about a cup of

DNA http://t.co/3kDRzzly #FutureMed

dennizenx 0 minutes ago

« From Twitter

DNA = USB ;) http://t.co/LbGa6I3Z @KurzweilAINews @TheScienceDick

datalore_tv 0 minutes ago

« From Twitter One more retweet from rap_fernandez

RT @dduane: "Researchers Turn #DNA Into #Digital Storage Medium": http://t.co/OpxFOSKr

! g dduane 0 minutes ago

St

« From Twitter

"Researchers Turn #DNA Into #Digital Storage Medium": http://t.co/OpxFOSKr

MrDanielMarquez 20 minutes ago

« From Twitter

"@Fractal_ebook: Researchers Turn DNA Into Digital Storage Medium http://t.co/0Tior7IW" #mindblowing #science

#genetics

XiphiasPress 46 minutes ago

« From Twitter

Researchers Turn DNA Into Digital Storage Medium http://t.co/H5EI897b

blog comments powered by DISQUS

Sections Our Sites About Connect Digital Edition Use of this site is
governed by our Terms
) of Use and Privacy
Reviews AppScout Ziff Davis Corporate Facebook Subscribe: Policy.Copyright 1996-

How To & Tips ExtremeTech AdChoices Twitter PC/Mac 2013 Ziff Davis, Inc. All


http://www.pcmag.com/reviews
http://www.pcmag.com/tips
http://www.appscout.com/
http://www.extremetech.com/
http://www.ziffdavis.com/
http://www.facebook.com/pcmagazine
http://www.twitter.com/pcmag
https://www.zdmcirc.com/zdmcirc/default.asp?LK=feb13BZ2&I=ibmp
http://www.ziffdavis.com/about/terms
http://www.ziffdavis.com/about/privacy
http://www.pcmag.com/article2/0,2817,2414627,00.asp#
http://twitter.com/ETAccelerator/status/294426903178256384
http://www.pcmag.com/article2/0,2817,2414627,00.asp#
http://twitter.com/HealthFerret/status/294394603103191041
http://www.pcmag.com/article2/0,2817,2414627,00.asp#
http://twitter.com/WOL4EVA_Rios/status/294391867292917760
http://twitter.com/doctorstweet/status/294374386666991616
http://twitter.com/renelaennec/status/294362350201487361
http://www.pcmag.com/article2/0,2817,2414627,00.asp#
http://twitter.com/dennizenx/status/294383705173159936
http://www.pcmag.com/article2/0,2817,2414627,00.asp#
http://twitter.com/datalore_tv/status/294375255550603264
http://twitter.com/rap_fernandez/status/294366728182452224
http://www.pcmag.com/article2/0,2817,2414627,00.asp#
http://twitter.com/dduane/status/294366641079324672
http://www.pcmag.com/article2/0,2817,2414627,00.asp#
http://twitter.com/MrDanielMarquez/status/294352409591939072
http://www.pcmag.com/article2/0,2817,2414627,00.asp#
http://twitter.com/XiphiasPress/status/294345991681867776
http://disqus.com/

Encyclopedia
Downloads

Editors' Choice
Business

Shop & Compare Prices
News & Opinion

Geek

Logic Buy
PCMag.com
PCMag Mobile
Security Watch

Contact Us
Advertise

Link to Us
Editorial Calendar
Site Map

Login

Register

Newsletters
RSS
YouTube

Kindle

Nook

Sony Reader

i0oS

Android
Customer Service

Rights Reserved. PC
Magazine is a registered
trademark of Ziff Davis,
Inc. Reproduction in
whole or in part in any
form or medium without
express written
permission of Ziff Davis,
Inc. is prohibited.

ZIFF  EVIDON



http://www.pcmag.com/encyclopedia
http://www.pcmag.com/category2/0,2806,23,00.asp
http://www.pcmag.com/category2/0,2806,21,00.asp?o=1&p=2
http://www.pcmag.com/business
http://www.pcmag.com/shop
http://www.pcmag.com/category2/0,2806,24,00.asp
http://www.geek.com/
http://www.logicbuy.com/
http://www.pcmag.com/
http://mobile.pcmag.com/
http://blogs.pcmag.com/securitywatch/
http://www.pcmag.com/article2/0,2817,2414627,00.asp#
http://www.pcmag.com/article2/0,2817,1329747,00.asp
http://www.ziffdavis.com/advertise/
http://www.ziffdavis.com/ziff-davis-linking-policy/
http://www.pcmag.com/category2/0,2806,2337140,00.asp
http://www.pcmag.com/site_map/
http://www.pcmag.com/join/0,,,00.asp?success_page=/
http://www.pcmag.com/join/0,,,00.asp?join_page=2&join_type=1&success_page=/
http://www.pcmag.com/newsletter_manage/
http://www.pcmag.com/article2/0,1895,1329778,00.asp
http://www.youtube.com/user/PCMagazineReviews
http://www.emagazines.com/track/PCM-web-kindle
http://www.emagazines.com/track/PCM-web-nook
http://www.emagazines.com/track/PCM-web-Sony
http://www.emagazines.com/insight/link/?user=4012&g=%7B7ECDF0EC-C3B0-4C3A-9188-E8A64CD979A0%7D
https://www.zdmcirc.com/zdmcirc/default.asp?LK=feb13BZ2&I=ibmp
https://secure.palmcoastd.com/pcd/eServ?iServ=MDc1MDM2MjU1Ng

