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Why DNA Computing?

+ 6,022 x 102 molecules/mole
« Immense, brute force search of all possibilities
- Desktop: 10° operations/sec
- Supercomputer: 10" operations/sec
- 1m mol of DNA: 10?® reactions
- Favorable energetics: Gibbs' free energy
AG = -8kcal mol !
« 1 Jfor 2 x10'9 operations
- Storage capacity: 1 bit per cubic nanometer
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Generation the Concept Space

- One DNA molecule for one hypothesis
« Sticky ends and “don't care symbols"

c§ A Ve

LUV Lo 1Y

£ ARgste] 2R AA Aol ARREE HEs B
oJEt}, of7)4 dept, ?stat, Hloor= ZHz}t alw &4
of thgt don' t care WFE YTt B 0 2%
Eol 71€¥ Tm2 melting temperatureo] | o]
o157} DNAS] 50%7} Thelvlete = BelE el
225 BAgH

Step 1: 27| ZE 7Fsdt /idEY] 302 o

o} o] FoE,

A=1{* 5, (es, 5, %, ee, *, %), (* faculty, *),
¢* staff, *), <*, *, four), *,* fivey, {(cs, faculty, *),
{cs, staff, *), {(cs, *, foury, {cs, *, five), (ee,
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Experimental Results (1)

* Generation ofthe initial concept space
— Sequernce design: H-measure, similarity, and Tm
~ Atmbute: 20 mex
— Stickyend: 10 mer
— Total: 80 mer (3 attributes pex hypothes is)

Gel Electrophoretogram
for hybridization & ligation

Experimental Results (3)

* Learning from the second (negative) example
<cs, staff, five> -

- <es, farulty fours, <cs faculty, e, <cs, * four>
<% faculty four=, <% faculty, »=, < & foar=

= Answeting to the query (
<cs, staff, four>?

o (¥ s, M fours, <% K fours

= Should be classified as “fue Zati
= Result
(+):¢-)=0762: 1134
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Experimental Results (2)

* Learning from the first (positive) example
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Experimental Results (4)
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