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Needleman-Wunsch with g=0
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Needleman-Wunsch with g=0

AGCGGTA

def nw_fill (seql, seq2, s, e):
#m[i][j] = best score for subalignment
#  of seql[:i],seq2[:)]
m = [[]]
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Needleman-Wunsch with g=0

AGCGGTA

‘0 1-11-20-31-41-51-61-7
T
G|-1
,i. # Top left corner
A|-2 m[—1].append(0)
.‘r # Fill first row as leading gaps
G|-3 for j in range(len(seq?)):
} m[—1].append (m[0][ j]-+e)
C -4 # Fill first column as leading gaps
N for i in range(len(seql)):
Gl's m.append ([m[i]{0]+e])
x
G|-6
Ally
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Needleman-Wunsch with g=0

AGCGGTA

0l-1,-21-31-41-51-6{-7
I 110+ A< for i in range(len(seql)):
G ’i‘l -1 P‘— 17-27-37-47-5 for;;isn rangfe(lenlgsec‘ﬂ)): 1[i] with 21i]
T KBTS 2N X core for aligning seql[i] with seq2[j
A %2 (‘T)__]. 1§_2ﬂ_ 34_4 3 ;;a;Ch :r;[i][jl]‘+s‘[seq1[il]][[‘7eq2l[’j7]]
core for aligning seql[i] with a gap
cllaloof1l2]3 S :
core r ignin 2[i] wit
C L4132 0| p 1 07172 Cop ol S e 2 e
¥ T 1 T
G|-5 13 'A]. Al A3"‘2‘“]."‘0 best = max(match, vgap, hgap)
¥ T 1 1 Y m[—1].append(best)
N TR
A7 B33 [ 4
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Needleman-Wunsch with g=0

# Start at bottom right corner
curpos = (len(seql),len(seq2))
alignedl =""
aligned2

AGCGGTA

exitFlag = False

0l-11-21-31-41-5]-6]-7 for i in range(len(seql)+len(seq2)):
¥ NT W T N N T T plist = p[curpos[0]][curpos[1]]
PALE ML Iy N if list is N :
G ;1] -1] 0g-17-27-3]-47 -5 R g e
T ! break
A N 9\?‘_1 _1§:2§—_3<-_4 -3 nextpgia: plist [0]
! ! # Check for v,
G|-3]:1] 15 0[041]-2]-3 if(n:ic(tpo:d[i)]ga—i curpos 0]):
T 1 ) aligne = "—"+aligne
Cl41:2] 0| 2T 1T 0T-172 e . ; e e
T ) T aligne = se nextpos + aligne
G ?5 13 'Al Al ?‘_2“ 1+0 # Chsckg for hgap 4 P ¢
F T ) T if (nextpos[1] = curpos[1]):
G|-6 -A4 22 A0 A2 fl-" 312 aligned2 = "—"+4aligned2
¥ Ise:
A|-7 -IS I—3 Il Tl T3 3|4 © sealigned2 = seq2[nextpos[1]]+aligned2
curpos = nextpos
if(exitFlag = False):

print "WARNING: Unexpected exit from traceback”
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Change of Coordinates

How DO YOU LIKE MY CENTRIFUGE,
MISTER BOND? WHEN I THROW THIS
LEVER, YOU WiLw FEEL CENTRIFUGAL
FORCE CRUSH EYERY BONE I
YOUR BODY.

w%

'COME?NM,.DOYN. REALLY- EXPECT
NeT INATE ™ SUBSTITUTIBN
IN My '{B‘\D w!lILE STRAPFETE

0 A CENTRIFUGE?

NG, MISTER BOND.
| EXPECT YOU T0 DIE-

http://xked.com/123/
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Phase-specific gene expression in Histoplasma capsulatum
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Diane Inglis
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Phase-specific gene expression in



Phase-specific gene expression in Histoplasma capsulatum

Diane Inglis
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Phase-specific gene expression in Histoplasma capsulatum

Diane Inglis
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s sn 90| [ a1,
= © 9
_sin 90" cos 90° o T

http://xked.com/184/
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R = Uxzv’

Y = diag (140,138,253 107 ')
U = Uz
P = RU
= EDU
— EUI/
v’ = DU
081 1.16
= 141  0.12
0.60 1.28
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0.81 1.16

v = 1.41 0.12
0.60 1.28
3
3 5
T = 0 1
3
3 5
-1
wou [ F)_ T T
kUy Uk v3 kTo Tik
V3
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SVD matches YMC transform
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RTFM

@ For tools:

o Read the manual
o Read the paper
@ Good general references:
e The O'Reilly BLAST book
e Durbin, Eddy, Krogh, and
Mitcheson (HMMs)
o Numerical Recipes
e Branden & Tooze
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Every object should have an isomorphism to a file

—
|

@ Export, audit, edit, and import independent of a given
program.

@ Standard file formats for portability.

@ Don't be afraid to look inside and hack on your data files.
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A few techniques can solve many problems

<

Iteration, clustering, dynamic programming, ...
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Run times are predictable and measurable

CLUSTALW timings on Intel Core2 T7300@2.00GHz, 32bit

— y=(1.8e-9)x"(2.08) °

time/minutes

1 T T T T T T
5000 10000 15000 20000 25000 30000 35000

length/bp
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Heuristics and stochastic sampling for hard problems

\ G
|\
\\

O = N W s~ o~

BLAST, HMMer3, MrBayes, ...
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Evolution is a rich source of information

@ Infer homology
from sequence
similarity

o More
sequences
provide more
information
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HMMs capture position and gap information

(Image from Sean Eddy, PLoS Comp. Biol. 4:¢1000069)



Phenotype is more diverse than Genotype

42
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Phenotype is more diverse than Genotype

42

@ Make sure you know what you are measuring
@ Nucleic acid sequences are especially easy to address

@ Many phenotypes can be analyzed by common numerical
methods
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Sequencing methods sidestep (some) design-time decisions

Map to genome
(SAM, BAM)
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Start from an unbiased view

Pb01_iron (horizontal) vs, PbOL_iron (vertical)
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Tools should support aggregation and annotation
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Groovy Packages

numpy
matplotlib

scipy
networkx

rpy
pandas
Pycluster
MySQLdb

scikits.image

scikits.learn
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Science is a Conversation

e Follow computational methods as they evolve (Web of
Science, PubMed RSS...)
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Science is a Conversation

e Follow computational methods as they evolve (Web of
Science, PubMed RSS...)

@ As a reviewer, insist on availability of source code
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Science is a Conversation

e Follow computational methods as they evolve (Web of
Science, PubMed RSS...)

@ As a reviewer, insist on availability of source code

@ Draw on your classmates’ expertise
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Source: Peter A. Lawrence via http://www.bio.davidson.edu/courses/molbio/ubx/ubx.html
[m] ﬁl = - ,
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