
Algorithms in Bioinformatics

More greedy algs :

Assembly



Recaps
- Hw due next Tuesday
Notes :

Po#b
:

Give an example
Not t2 ( shift ) to everything

Problem 3 :
9017103 90,3103

Input: DAD
,
ll ,l2 , g ,

d

Pseudocode
-

:

think of Python

tdy : more greed



New problem :

Assembly ( tShortest Common
Supersequence )

Why ?
"

Shotgun "

sequences Copies PNA .

And then fragments it :



The debate :

( Even more . . . )



The problem= :

- Well
,
it's actually worse :



Key term : coverage ,
or # of

reads

Fanta
in a positron

Usually , we mean really mean

averaged coverage :



Basic principle :

a if a prefix (mostly) matches
a su x ,

it is likely theycame from overlapping reads

Reads :

[
Possible correct answer

Reasons for differences :

① Sequencing error p
used

it

② Differences between inherited copiesof a chromosome

( we are diploids )



Assumption :
-

We'll assume we can left conf)tell if one string is a

suffix / prefx of another
.

( Come back next week . )
( also really if icarly

Formal

Pnoblemaprefxoinsufx

)
- Scs

- - - -

-_-_
Note : Without shortest - easy !



A first try : be really greedy !

Pick an order
ng

t build superstring

:-BABBFABTFBBFEBIJ
'

17

Try again :

13

Problem order matters !
-

:

try them all
↳ in!



Graphtheoryi
We'll build a directed graph :

G = d, E) ← ordered

V -

- set of

vertices

of sets

E-

ordered
pair

↳Ob*
c

f- Ea ,
b. of

E- I laid ,
GB )

,
Cac)3

in
Dfe : source

,
sink



SCS
Next : build agraph

-

v -1*54

weight
¥ : tithes

Exainpzeedseby length of overlap

Hanna
.

↳
Common

superstring

:

GTA CGTACG AT



The
"

best path
"

in this graph
is the one we want :

a visit every
node

° Maximize overlap .

Unfortunately ,
this is the

traveling salesman

problem - so NP - Hard !

Instead :

&

AAA⑦X



In actors :

collapse
→ /

collapse
→

collapse
→

final :



Problems : Greed . (usually )
doesn't win !

(this is

basically

cough?Sawantway )

Approximation
However

, This does give a

~2 . 5-approximation

length of greedy E

~ 2.5 ( length of OPD





In particular , known issue

6
charactersme

- -

← -

-

-

8- -

-

To fix : longer needs !

just
8

-



Repeats
These often foil assembly -

certainly SCS
, b/c of " shortest

"

Need longer reads
↳ catches the repeat

But : algorithms that don't

pay attention to repeats
will always collapse them

Robley :

Human genome is 50%
repetition !



§ : SCS is flawed
.

• Not tradable
° Collapses repeats

§ : More to come !

( This was more about

greedy strategies .)


