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THE FIRST EXAMPLE OF DNA COMPUTING

Leonard Adleman's first experiment with
DNA based computing involved using DNA.
genetic sequencing techniques andg
enzymes which cut the DNA at specific
letters or sequences of letters Adleman
solved what is known as the directed
Hamilton Path problem or the “traveling
salesman problem-. Different sequence
segments, made by cutting the DNA with
enzymes. represented the different
variables of the problem. All of the
segments are mixed together in a test
tube in an environment in which they
will bind together forming new
combinations and with enough DNA. the
right ansuer to the problem. This
happens within a second as each
combination is created simultaneously.
In a conventional computer each of
these combinations would have been
tried and tested sequentially. taking
much longer than a second-
After all possible combinations have
been made+ or. computed. they must be
sorted for the correct answer. The
sorting is done through a series of
chemical reactions and genetic
sequencing techniques all of which
takes a lot of time an human effort and
has a high potential for human error.
As the number of variables in a problem
grows the potential for error and the
amount of DNA needed grous
exponentially. At 200 variables the
amount of DNA needed would wei
than nqm earth itself! This M<WM ”w1m
computing is not to be used in any
uwmnnuAWH sense. however the experiment
g 8 ow the possibilities
its wake many other

studies on DNA based computing were

launched.
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THE FUTURE OF DNA BASED COMPUTING

DNA computing has a very near future in
nanotechnology. working as the software
for nanomachines built for medical
purposes such as working within cells
to repair damage. detect illness- and
deliver medication. More and more uses
for DNA computing will arise as
scientists continue to learn fastera
better ways to manipulate genetic
material.

It may take several decades before DNA
based computers can compete with our
electrical silicon based PCs in ternms
of practicality and usefulness. DNA
computing is a brand new fie of
science and DNA itself still remains a
bit of a mystery as a material. despite
the efforts of the Human Genome
Project. DNA based computers in the
future may never be used for the things
we use our P(s. The first electronic
computer was called the Atanasoff-Berry
built at Iowa State University in 1942,
it could solve equations containing a
maximum of 29 variables and weighed
more than seven hundred pounds.
Comparing this hulking beast of a once
fledgling technology with its light,
compact and utterly flexible
descendants the laptop and the palm
pilot: one can barely imagine the
progress that will be made in DNA
computing in the next kO years. The
world has changed immensely due to the
technological innovations made possible
by our recent advancements in computing
and the creation of the world wide web-.
DNA computing presents yet another door
to technologies that will trigger a
whole new set of scientific revolutions
that will slter our civilization.

WEBSITES AND BOOKS TO LOOK UP
FOR FURTHER RESEARCH ON THIS TOPIC:

-http://wuw-howstuffworks.com/dna-
computer.htm

http://hypography-com/topics/dnacompute
rs.cfm

Lnnv"\\:z:.mmnmamm.noa\un01<\omnmncmwmm
130032

-Leonard Adleman. Molecular computation
of solutions to combinatorial problems.
-DIMACS Proceedings: DNA Based
Computers I (#27),5 II (#4Y4), III (#48).
IV (Special Issue of Biosystems).
V(MIT. June 1999)

-sfeTu@3e8 [PUOTIJUBAUOD pue

5t38uab jo spraqAy 3q Aew 3uniny 3y3z 4o
sJu33ndwod> ay3 (34N3Nj Jeau 3Yy3z ul 3ou
3seaf 3e) sSJ40SS3d04doJDTW PISEQ-UODTITLS
ade1dad 03 Ara3x1y 3jou sT Burznduwod

¥YNQ@ ®Ttum -swatqoud (ed>rijewsayjew

3ATOS SP [[3m SB UOT3PWJOJUT m3U

au03s 03 ,-pawwesboud, Jo rpajerndruew
aq ued> A3yl 3ng saIpogq Jno jo

24N3dNJ3S 8yl JoOj UOT3PWJOJUT 3Y3 AdJued
sabuanbas 3say) -sUTUBN9 puP BUTISO03IAD
vautwmAy) LBUTU3pPY is3seq jo0 aduanbas e
se paJo3s ST UOTJIPWJOJUT BY3 SO pue sf
fursn jo peajsul 3ng sbstuebuo BUIATT
{l® UTI pue S3TPOQ JNO UT UOTIPWJOJUT 40O
satjrjuenb 3sea 3Jo3s Apeadie sarnd>ajou
¥NG -2pO0> Aueulq PaI[ED ST 3BYM

Ul Sg pue ST JO S3TJ3as B se butyiAdans
) " 3J403s tmou 3sn 3am sJa3ndwod YL
iYNQ sburandwo> ut paads pue 3beuo3s
403 A3toeded> Jajeaub uaa2 ue sey

ys>Tym Jetusjew e ST 243yl {LNE “UODITIS
30 Aj1oeded> abeuo3s pue paads ayl
Butaoudwt jo sAem mau purj 03 @NUTIIUOD
" s3stiu@Ios se uorzeddausb yses yiim
4a3yb11 pue Jayjleus tJ4a3sey bButwodag
sue Aay]l -sJossadoudoudru paseq

UODTITIS UO unNJ gam 3yl ys>Jeas pue [reuwa
Jno ¥>3y>d> 03 Aepoj 3asn am sud3nduwod 3yl

NOILONAONLNI

OF  EVotunoN,
WHILR We we W

DNNs LEQALY 15
THE MNHINRY

the Small Science Collective 2008 (LM)

http://smallsciencezines.blogspot.com

DIE. EISED

INGIDE

THE
Livt

|
{

COMYUTING

THE FUTURE ©F
CoIPUTERS




