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Hamiltonian Path Problem

Composition,;(TAATGCCATGGGATGTT)=

CICACICACSACICATICASACACATACRS)

Can we construct this genome path without knowing the
genome TAATGCCATGGGATGTT, only from its composition?
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Hamiltonian Path Problem

TAATGGGATGCCATGTT
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Eulerian Path Problem

TAA AAT _ATG _TGC _GCC CCA CAT ATG __TGG GGG _GGA _GAT _ATG _ TGT _ GTT

W@~~~

3-mers as edges and 2-mers as nodes
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Eulerian Path Problem

AAT ATG ATG ATG CAT CCA GAT GCC GGA GGG GTT TAA TGC TGG TGT
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Hamiltonian vs Eulerian
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AAABBBA
take all 3-mers: AAA, AAB, ABB, BBB, BBA

7/ NN

form L/R 2-mers: AA, AA, AA, AB, AB, BB, BB, BB, BB, BA
L R L R L R L R L R
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form L/R 2-mers: AA, AA, AA, AB, AB, BB, BB, BB, BB, BA
L R L R L R L R L R

Let 2-mers be nodes in a new graph. Draw a directed edge from each left
2-mer to corresponding right 2-mer:

AB

Each edge in this graph
&IV BA corresponds to a length-3
Y input string
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GATTACAGTTCA
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GATTACAGTTCA
GATTAC
ACAGTTCA
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GATTAC ACAGTTCA
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GATTAC ACAGTTCA
GAT ACA
ATT CAG
TTA AGT
TAC GTT
TTC

TCA
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GAT ATT TTA TAC ACA CAG AGT GIT TTC TCA

(m)— ()
(64) —(a) (r) = (o)
() —() ~ (1) — ()
(- ()~ (&)
~® (61) ()

15



ASSEMBLY — DE BRUIJN

GAT ATT TTA TAC ACA CAG AGT GIT TTC TCA

()=o) = ()=~ ()—~(@) = ()~ = (T )~@)
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GAT ATT TTA TAC ACA CAG AGT GIT TTC TCA

()= ) = (@~ E)~@)~ O~ = O~)
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GAT ATT TTA TAC ACA CAG AGT GIT TTC TCA

0
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GAT ATT TTA TAC ACA CAG AGT GIT TTC TCA
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GAT ATT TTA TAC ACA CAG AGT GIT TTC TCA
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