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desoxyribonucleinezuur



restrictie-enzymen
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U C A G
Phe | Ser | Tyr | Cys
Phe | Ser | Tyr | Cys
Leu | Ser | Stop| Stop
Leu | Ser | Stop | Trp
Leu | Pro | His | Arg
Leu | Pro | His | Arg
Leu | Pro | GIn | Arg
Leu | Pro | GIn | Arg
lle Thr | Asn | Ser
lle Thr | Asn | Ser
lle Thr | Lys | Arg
Met | Thr | Lys | Arg
Val | Ala | Asp | Gly
Val | Ala | Asp | Gly
Val | Ala | Glu | Gly
Val | Ala | Glu | Gly

OQ>rTPOCOH>POCO>POCOHOX>OC

code

UGG




twee alfabetten

DNA elwitten
basen aminozuren
4 symbolen 20 symbolen
actg ARDNC
EQGHI
LKMFP

STWYYV



sorting by reversal
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MVVSGAPPAL
MMISRPPPAL

*x=-=% **Xx*kx
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alignment
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ruimtelijke structuur




seguence alignment

Bekend vs. onbekend

| LE CYS ARG LEU PRO GLY SER ALA GLU ALA VAL
VAL CYS ARG THR PRO GLU ALA I LE

1 2 3 4 S 6 [4 38 9 10 11
| LE CYS ARG EEURPRO\GY SER ALA GLU ALA VAL
VAL CYS ARGTHR PRO --- --- --- GU ALA |ILE
VAL CYS ARG --- --- --- THR PRO GLU ALA | LE



W Trp Tryptophan

Tryptophan is the
biggest residue.

It is aromatic.
The nitrogen in the five-

ring_s_donor for
bonds

Itis very 10
It doesn’t care about
or turns, but it
Ioves
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guestions

e Lookup
— Is the gene known for my protein (or vice versa)?
— On which chromosome is the gene located?
— What sequence patterns are present in my protein?
— Are the mutations known which cause this disease?
— To what class or family does my protein belong? What is known?

« Compare
— Are there sequences in the database resembling my protein?
— How can | optimally align the members of this protein family?
— Are these two sequences similar?

e Predict
— Can | predict the active site residues of this enzyme?
— Why are these patients ill?
— Can | make a 3D model for my protein?
— Can | predict a (better) drug for this target?
— How can | improve the thermostability? (protein engineering)
— How can | predict the genes located on this genome?



een algoritme

 recursief
e dynamisch programmeren




alignment: recursief
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‘straf en beloning’



‘dynamisch programmeren’
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‘dynamisch programmeren’

__alcat
cgct

- C a t g t
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‘dynamisch programmeren’
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alignment
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probleem opgelost !?

te langzaam
e grote databases

* langs diagonaal
* exacte overeenkomst

“amultiple alignment
(meerdere strings)
NP compleet ... exponentieel
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databases




‘launch’

1LAT FAgm l T l L P LN ) N ] 1

L b W ) LR R 1 VAL ¥F . JLA'I'“IHL"'\"I"'\J

BlastP
Launch|

Mote: This application is
executed by PBS batch
gueueing system.

Mame of the queue i3
hatchhatch).

select a predefined

parameter-set to use
| Dietault parameters ‘ﬂ

save parameter-set

o |

Mame ofjob [lemp Database to search: | SWISSPROT %]

SWISS-FROT.C C

begin 5 1 11 21

wd [

L

Fumber of hits and ab ents to show IE"':I

Mumber of best hits from a region to keep I‘I oo

31 41

TTCCPEIVARSNFNVCRELPGTPEALCATYTGCIIIPGATCPGDTAN

Search Parameters
Filter query sequence [
Scoring matsix [BLOSUMB2 5]
The E vaiue [10.000000 =]

word size | Default
Perform gapped alignment ¥

Costto open a gap I Default 3
% Cu:u:ttug;’t_eﬂagqal[]ﬂiml fl
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2D & 3D Structures of Yeast
Phenylalanyl-Transfer RNA
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1

RNA Secondary Structure with
Simple Pseudoknots
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(ACTU: dit is RNA)



vereenvoudigd model

1 =H (hydrophobic, non-polar) (hating water)
0 = P (hydrophilic, polar) (loving water)

e |nstance: 011001001110010

Score =5

(dit is eiwit)
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genoom: van kool naar raap

NG C - QI CEICIEICE ECE IR U 14

4

Qa3 X280 1)< 1 (@Bl 11 10 29 )

AGAGGAT'CCTTG CTGGATICCTGA
TCTCC'T AGGAACGACCTAG GACT




genoom: van kool naar raap

G (I GETCEICETCITCNTC T ¢

BTl @l a3 < 2 adadaoC e
802 X340 280 280 11 )< 111 10C 9
ESOZXBOLl §>5>>1><7<<6 ECE T
438 X 24280891 X4 7§< 6 11100 9
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hurdle & fortress

d(m) = b(1) - c()+ h(1)+ (17
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evolutie-boom

1424 3 84 5« 6« 74 8- 941011 12|13 14 15 16 1718 1% 20
1- 0113171613 121217 16 12818 19 20 31 33 36 63 56 66 Man
2 D412 16 1312 1113 16 1517 17 1% 2] 32 32 3562 5765 Mounbkey-
-2 2010 B+ 4. 6 7-12 1214 14 1330 29 24 28 64 6] 66 Dog-
42 2 4 20« 1+ 5111116 18 18 17 16 32 27 24 33 64 60 68 MNowse
5 » O 4. 101215 1515 18 15 31 26 25 32 64 58 67 Donkey
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7 0« 7410 B.1111 11 2526 23/2962 39 67 Rabai
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physical mapping

108 bp
Physica 4—4 C: Full DNA

Cut C and clone
Into overlapping

) ! ﬁ :
Physical 10°bp YAC clones.
mapping ! | _
= = = Cutthe DNA ineach YAC clone and
— = — — ' cloneinto overlapping cosmid clones.
l 10%bp
= Sdect asubset of cosmid clones of minimum
£ total length that coversthe YAC DNA.
Fragment l l
assembling

i;_ = Duplicate the cosmid and then cut the copies randomly.

== Select and sequence short fragments and then reassemble
them into a deduced cosmid string.



shortest common superstring

gevraagd
o ) A
Fragment | ACTAGT TAGGATAGTAA
assembling ;:_ : 4AC__ A 3
==  CTA TTAGGAT 5
- AGT ATAGTAA

onnauwkeurigheden
unieke oplossing ?
NP-compleet :( gegeven



‘gretig’ algoritme

bepaal overlap tussen paren strings

herhaal:
voeg paar met grootste overlap samen
bereken nieuwe overlaps
grootste overlap met zichzelf 1?
apart leggen

tenslotte:
voeg apart gelegde strings samen



digest problem

A \ 4 . 4 \ 4
3 11l 5 3 7
B A
lange segmenten:
onbekende sequenties 1 .
2
3 5
3
6 7
3
8 11
5
10 6 enzym B {4,5,7,11}
-

enzym A {3,6,8,10}

A+B {1,2,3,3,6,7}
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