A\SOW\% msS  (in Bomﬁ/m/w&g

Lnized
?&V\ OM \:‘(i;s

°i’;M Jhe SS;::OLJ







N Qfow\(?“a &
Toky - Feor ;.;f)

[/Ue/ ua_, )/de&‘SOM& LGL; [
mt“@én  rar @j

0\? orl MS

Tboo . Use rendompess o -

— e ————

- “’@3 l an odversey:

cleey Sate F,:j/

- {\omdavd» S&we [ess )i
aW\ > o
9 Qwal cz)w ZCPQ (Z 7—

r\l
— [/[oslmj //’Rvj ef‘})w

- [om:\_ loc\\&nc,wé

NOXVL .

T |



BﬁO\Q\ CE;A‘QFQ@ f‘lQ_j

°[a
e Yo, ke
f return  correet

andwe/S S

~ but \/Dufytj yun '}7%&
¢ Mov\'}-Q CQJ‘O O\bo"l%t"'\s"

@ 27;‘“ ?QVE m}(\w\&l‘i{/gcor‘mcﬁ}
-V
S
% 1o|vx VV\VE C%used



E{S"‘look—f; Qamiowu(%f/CI %WCLSGKJC-

%r(-%om%\m‘ \m?uf S
C/P/‘OOSC r\clow\ Q/KQM’W‘t <
D;\fvvwcf';ic/{{b
%\M‘\'S 0’(1 g < Z,Y
S >
Re_c,ursweia Sort &, +Se

R pa S, {++
o %‘SO -ij stied eécj

Bt 19 [l [l €
Lot S b& elesent C?F

L =
(So AN lS va\a\
CV\) S

[ ei’
a&-af Z o\ctmi""‘?“‘%



[ len-
Tote| 4 o M?CF(SOHS
)

B =l [T iy

Zo
= ( :)7L J

Owr 3oc~l~‘ expected # of

Co e 1Song

EE% % Xt)j

MM‘SL [{’Mb @F @(lpecfzIOn:
GRmp an s Elx]

=\ ;)71
:_m (e lé/"' (PtJj (PIE)\E\QE*B e

Eleﬂ" i% 'I’O(I'Fe)‘)
- ?‘U

/



SI’\ 7[\‘113 oOunl Vier):

\/\eu) .Q/xecuﬂwon &5 C~ by\
gj*m RECA Thj&

e

SR

[

T\b\i rw* '\fo\u& SN Com?ﬂ't((

But @;?%é LN -gg
(S ev Cowfqi'i

4o o‘n\/{’b\««s I~ SG



2 chservatns | as?(uo’r
& S(L) N—gs)g\m Cowmsélm

Al £ ng
K. on ()3' -
’b_zll‘f"\ QL"/Zi)-

\ wally, |
5 o O OtkaqLZﬂ’ j)cf‘"’ﬁf?()"\
v Has \/\QV\SQ

T \)'l \X
\/\'\/
x|



: =
St Py= 3

— | # CompPer|Sons
DE—- f\? l nj
= %3.—L+—l

D Tla n®* Lermonc VIQMLQ)'\

Hoo ok cobed o i;
ﬂt& 1S 4/1 Jn *‘@(\3/}

= RQu yuns
\%MO 2 )63 n) %PQCFQQ(




Kew Ahing -

— l [de c/ NN L

%\ige/)( #’—%-SV\P} 'b

QGV\AQVRV\OFSS QLQ—P@’\QLS UDo A
%Q C)(“l [ ng

Van
~Exo@+ ow)éM Pé)l/ 5})//
3 T RE PR AR AR
Vo e
“ T Re, %S
([/Lb‘\‘ an alﬂ)fzj)cu/ha%uh)
(Les Vegs)



,blgs Sc.rv\ /l/\ ;

/%V\ 0/¢~—/ef I/l»e_’fl\oQ/ /O&SLJ oh

arkoy Crrlo
/M &/s O@/QS )La

F 1’ aonéCL_/b VV\O’)"’PB T

IQQB C\(Nl/‘e/\CIL e. a

Secpenial ot lswmilen

CGGGGCTATCcCAGCTGGGTCGTCACATTCCCCTT. . .
GCCCAATAAggGCAACTCCAAAGCGGACARA
GGATGgAt CTGATGCCGTTTGACGACCTA. . .

5 AAGGAaGCAACCCCAGGAGCGCCTTTGCTGG. . . ‘ A '
TTTTCTAAAAAGATTATAATGTCGGTCCETGgAACTTC w \ \ V \ Q/

CTGCTGTACAACTGAGATCATGCTGCATGCCAtTTTCAAC
TACATGATCTTTTGATGgCcACTTGGATGAGGGAATGATGC

(a) Superposition of the seven highlighted @mm figure 4.2 (d).

A T C C A G C T
G G G ¢ A A C T
A T G G A T C T
Alignment A A G C A A C C
AT oA Al72 14 0 0 .72 72 0 0
BT GG CcaocCoT T|14 72 0 0 0 .14 .14 .86
A 5 1 0 0 5 5 0 0
Profle T 1 5 0 o o0 1 1 6 G|.14 14 8 44 0 14 0 0
Srreo o C| 0 0 .14 56 28 0 .86 .14
Consensus A T G C A A C T

ch ll

(b) The alignment matrix, profile matrix and consensus
string formed from the 8-mers starting at positions s =
(8,19,3,5,31,27, 15) in figure 4.2 (d).

Figure 43 From DNA sample, to alignment matrix, to profile, and, finally, to con-
sensus string. If s = (8,19, 3, 5,31, 27, 15) is an array of starting positions for 8-mers
in figure 4.2 (d), then Score(s )* 5+5+6+44+54+54+6+6=42.
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GREEDYPROFILEMOTIFSEARCH(DN A, t, n, 1)
Randomly select starting positions s = (s1,...,s;) in DNA
Form profile P from s
bestScore «— 0
while Score(s, DN A) > bestScore
bestScore «— Score(s, DN A)
for i —1tot
Find a P-most probable [-mer a from the ith sequence
s; < starting position of a
return bestScore
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. Repeat until convergence.
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. Randomly select starting positions s = (s1,...,s;) in DN A and form the

set of I-tuples starting at these positions.

. Randomly choose one sequence out of t DNA sequences.
. Create a profile P from the /-mers in the remaining ¢ — 1 sequences.

. For each position i in the chosen DNA sequence, calculate the probability

p; that the I-mer starting at this position is generated by profile P (1 < i <
n—1+1).

. Choose the new starting position in the chosen DNA sequence randomly,

according to the distribution proportional to (p1,p2, ..., Prn—i+1)-
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Gibbs Sampling Algorithm |

1. Select a random position in each sequence

Sequence set motif instance
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3. Select a sequence at random
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4. Score possible sites in the sequence using weight matrix

Likelihood
(probability)

A

5. Sample a new site proportional to likelihood and update motif

instances

Likelihood
(probability)

A

6. Update weight matrix

Likelihood
(probability)
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What the motif landscape might look like
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RANDOMPROJECTIONS(DN A, t,n,l, k, 0, m)
1 createat x n array motifs and fill it with zeros
2 for m iterations
3 create a table Bins of size 4" and fill it with zeros
4 r — arandom (k,[)-template.
5 for i —1tot
6 for j— lton—1+1
7 a « jth l-mer in ith DN A sequence
8 Bins(Projection(a,r)) = Bins(Projection(a,r)) + 1
9 for i —1tot

10 for j— lton—1+1

11 a «— jth [-mer in ith DNA sequence

12 if Bins(Projection(a,r)) > 6

13 motifs; j < motifs;;+1

14 for i« 1tot

15 s; < Index of the largest element in row i of motifs.

16 returns

Notes -
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