
Algorithms in Bioinformatics

More dynamic
programming



Recipe
- Hu -

up after class
due on Tuesday the 2nd

- No class next Thursday



Dynamic Programming :

aka
"

Smart Recursion "

Hgh level idea :

- Formulate recursion
- Notice recursive alg .

Is slow

- Store recursive call
answers for lookup

§
Wait

,
could just to

This iteratively



Lastly : Edit distance

Example :

Alignment matrix :

( at most Mth columns )
Another way

:

Write # of repiliohons :

-

-



This leads to formulation from
last time

.

Book 's view :

EEF



Nowy : lenses
.

tsuomsmeogiena
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Let si

, ;
= length of LCS

between vft . :D and
WE .  oj ] .

If I look at last letters )
,2 options :

- last letter is common

- last letter isn't

T
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w
.
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Aside : LCS - Edit distance
are different !

-  - -  -

( But connected still
. . . )

see
Hw . .



⇐ : Try them all !
V Go . i ]

,
w Go  oj ]

-

These are

in
LCS

Then think about not recomputing -

so store in

big
table

again

F
T T X T



Pseudo code :



1¥ : Back to some biology !

LCS is a way
to score

similarity :

•t 1 for a match
• to for a mismatch ( in del )

Edit distance is too !
• insertion

,
deletion

,
t

substitution all cost t1
.

Biology changes are more complex . .
.

Generalize :

Make a scoring matrix
. f :

Gy¥eT a

A a

- Inagaki Hose



Newgate :

-

Same type of recursion :

When looking at v ft . .
i ]

and wfitooj ]
u aw

- could matchthemscore

-1¥
's - Dt 81 vti ]

,
we ;D

for vff. .
 i-D

WC ould match v Ci ] to -

Tfi - lift 8493
, -7

- could match wcj ] to -

Tsi , 's - Diff , WED



End recurrence :

jog.Iga
← reggie .

+ match last

Example :
two

- charge mismatches by - u
-

in dels by - 6
- and add +1 for matches

Get score =

# matches -

u #mismatches )
- 6 # in dels )

Then :

( Note : LCS is example of this ! )
6=0

Runde : save alg! 0cm n )



How to get 8 ?
-

a For DNA
, usually just ask

for u a o as partof input .

- For amino acids - harder !
- Point Accepted Mutations

C PAM )
- Block Substitution CBLOSUM )

( Two most common ones )

Reason : probability that Ser
mutates to Phe is =3
times higher than Trp to Phe

.

But - gets complex !

( Read 6.7 for details -

It's constructed iteratively )



Localalgnnent
Instead of entire string , mightwant to And sub strings

with good alignment .

EBook
'

sgenexeasmple: homeobox )
High level issue :

•

•

•



Essentially
,

since we charge :

•  - µ for mismatches

.  - • for in dels
,

Global
alignment will likelymess thisgood sub stringentirely .

€ : Si 's5-
gq

However ,
this is still pretty dose -

° lnggtaeqdhof best 6,0 ) to Cm
,

n )

. Want best le
, j ) to Ci ;j 'S

path ,
for any objet ,j°



Really - just need to let
you start match at any

fig) if matching ra . a

Wftooj ] is bad

⇐

Doo
Then :

- Build a matrix

- Fill it in

- Lookat entire
→ mxn matrix for

highest score

→ for i ← I to n

→
for j ← I to m

4 lookups ,
3 additions

Runtime : § & take met

p ocmn

)tOCmn
) =oCm

awardee



Nutty :

-Alignment w/ Gap penalhes
- Multiple alignment

Read 6.3
for next time






