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Hamiltonian paths with DNA
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O2 TATCGGATCGGTATATCCGA
O3 GCTATTCGAGCTTAAAGCTA

O GTATATCCGA | GCTATTCGAG

2—3
lots of random paths O, , CTTAAAGCTA|GGCTAGGTAC

O4 GGCTAGGTACCAGCATGCTT
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GTATATCCGA GGCTAGGTAC



Nucleotides, a DNA alphabet
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select length: Electrophoresis
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visit every node Magnetic bead
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Hamiltonian paths with DNA

e Massively parallel searches!
o DNA quantities: O(2)

e 7/ days labwork (1994)

e |Imprecise processes
o error stability?
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EXTERNAL CUES
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hacking cells
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hacking cells
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hacking cells

state machines
> theoretical mostly

a Turing machine
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Problem
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Problem

> Healthy or Cancerous?

o Kill cancerous
o Do nothing to healthy

Healthy Cells

Cancer Cells
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classifying cells

miR 1 cancer?

MiRNA
vocabulary

miR 2 18



classifying cells % %
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RNA interference
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RNAI classifier

> |nputs: https://portal.gdc.cancer.gov/
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https://portal.gdc.cancer.gov/

RNAI classifier

> Datasets
MIRNA expression

Healthy

case case2 case3
miR-20 | 52 85 120
miR-37a | 25851 42701 1115
Cancer
case case2 case3
miR-20 | 631 520 584
miR-37a | 1400 980 1261
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Modeling classifiers

>  http://2017.igem.org/Team:Greece/RNAi Classifier Design#
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http://2017.igem.org/Team:Greece/RNAi_Classifier_Design#
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Non-native building blocks?

> Xeno nucleic acids?
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Lab results

> (Cancer fluoresces

pCMV-DsRed-T145-143-TFF4-SV40
GFP marker
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Lab results

> Selective expression
In cancer

% miR-21 & miR-372|miR-373 & ImiR-145 & ImiR-143 = miR-21 & ImiR-145 & ImiR-143
¥ miR-372|miR-373 & ImiR-145 & ImiR-143
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Normalized Fluorescence intensity

Caco-2 HEK-293
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IGEM design
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Working with doctors and biologists
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Thanks!
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