Future works on AGCT

* Visualization
+ 3D graphs, PCA balls, validation graphs, etc.

+ Methodology : Cluster inference

+ Tests on performance & memory
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Finding Gene Network regulated by the toxicity

equivalent factor (TEF) of TCDD and TCDF
chemicals .
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Algorithms for clustering

& Afﬁnlty propagation, Bergman K-means, EM, Hierarchical
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TCDF auto sorted (Oct.2011)
Parameters : haar wavelet 16, arithmmean
Sorted: compactness, peak lag (ascending order)

Results: 3771 probes (369/1600 clusters)

4 spaces separate clusters, red are responsive probes.
2lues are new and nice, brown are noise.
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What was the problem?

+ technical issues of interface

+ the main problem to solve was selection of
information from data structure computed.

+ AGCT solves it keeping the soft border
between obvious clusters and twilight zone,
as source of new information retrieval basing
on the User intuition and experience.
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AGCT-Shoe Plug-in
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Phylogenetic footprinting finds evidence of functionality

"} Chickr 5 * TFs
< ;\* - T - . . .

p o * Brain-specific
(Suzuki et. al, 2004)

nearizor !
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Resgulation not conserved
Transcription Factor (TF)

Homan  ROCEEAETE B Human  ~---PTCTTCTCCA-TOTTATTIATTTCAAAR TCATCECTCEAGA TCATCAAGTAGAG-~
i S S S T TR R T o House  ----GTGTTTTCCA-TITCTTTGTTTTGTC- ~TGACTCOTGAGEG-CATGEGACACATTT
Pat CTCTCCRCE CTATTGGACCOTGCTCCTT Pat AGCTGTATATTARAATAACTTTGTTIT TACAGERAG-GACGATAZAGACT- !
rE TREE % rEEYT R rrey rer Ld * * L d LEad x rr * r * * |
|
Human GGCTCAGC RAAGTCCCTCTC Human ~-~AARATGAAATTTGGGGTGAGAGGAT-TAAAA -~ CCCATGCTGCATCGTCTAATGACAT
House AGCTGA-CA AGTCGCTCCC Mouse ACAACGGGAAATACTGGGTGTGAAGAR - TGAAAGACCCATGCT
Pat AGCTGA-CA RAARGICGCTCCS Pat ACGCTTTARAACA---AATAGRAGEAACTGEARTTTCTATGTCG = ——mm - —m— ==
YYYY * TARTTEEE ¥ T * PR T * owxr  x

Human ATGCCTTGC!

Mouse AAGCCC!

Rat ARGCCCTAA!
 rak ok

Coregulated genes

Similar way of expression suggests regulation by the same Transcription Factor (TF)

GED oo

(NCBI)

limelor,

TF, : gene a
| j )
N
AAATAGGTCT
TF

S
AAATGGGTAT

binding site (motif)

Motif discovery tools ¢ : .
Comparative genomics tools

MEME (Bailey et.al.) MONKEY (Moses et.al)
ansensus (Stormo ez.al.) FootPrinter (Tompa et.al)
Gibbs sampler (Lawrence et.al.) PhyMe (Sinha et.al)

Yebis (Yada et.al.)....
W PhyloGibbs (Siddharthan et.al) ...
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% H A DATASET of ORTHOLOGOUS PROMOTERS

Q

E

refseq ID Index file: 7,000genes User’ s orthologs

H 1 Gene Human  Mouse Rat
pramgene Acly NM_198830  NM_134037  NM_016987 : A
Human gene B St Aldoa NM_184043  NM_007438 NM_012495

Fdftl NM_004462  NM_010191  NM_019238
Mouse gene C Gpd2 NM_000408  NM_010274  NM_012336

Rat gene D ‘

Option |

D) Genes locations INFO + Genomic Data

.

5’ 3’

1 F

to the previous gene -

Option 2

to the desired length

Updated!
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Q H i Construction of multiple alignment
E human-mouse (Ssearch) btimansat
22 240 2 z2 o 22 270 220 290 300 310 320

AACT, AMGGCCCGEAGGGGAGAGTAMTTAAGCGCTAATTAGGAGGT AATGGAGGGGGAG

GTAATGGAGGGOGAGACGCAGAAGGCCCTATTACTCTTGGCECT CAGGGAAAAGGAGTTT

MTTAAAATGCT EACTGGGM GAATTAANSGGI‘ CAACTGGAAGATAATGAAGGAGGCG --------------------------
550 660 670 550 699 700 AGAGGTAACT GGCAGATAATACGECT! G(EJ;TAATU TGGCCCTTAGGGGAGAGGAGTTT

11510 11520 11530 11 11550 11560

290 300 310 320 338 348

ACGCAGANGGCCCTqTTACTCTTGGCCCTCAGGGAMMAGAGTT TCCTETCACTGECTG 3% 349 350 59 =70 3%

e S A e ey TCCTCTCACTGCCTG ARMTAG-GAAGGT GACTGGCAGAMAGTCCAAGGGAAGAGS

CAAAAGA-GECTGCHTTATTCT TOGCCCT TAGOGGAGAAGAGTTTTGCTCTCT TTGCCAG

=5 = % S50 % 0 TGCTCTETTTGCCAG] GEGGTAGTGACAGTGGCTGGCAGAAGAATCCTGAGCOCCATGCS

1579 11580 11599 11600 11610 11620

human-mouse-rat (ClustalW)

Human AACTABAG-GCCCGCAGGGAGAGT ARATTAAGCGCTAATTAGGAGGT AATGGAGGGGGA
Mouse AATTAMAATGCTCACTGGGAAGAATTAA- - - AGGGT CAACTGGAAGAT AAT GAAGGAGGC
Rat B NGiR S ie e e s AGAGGTAACT - ---GGCA
EE S 3 *

Human GACGCAGAAGGCCCTCTTACTCTTGGCCCTCAGGGAAMGGAGTTTTCCTCTCACTGCCT
Mouse G- CAMAAGAGCCTGCTTTATT CTTGGCCCTTAGGGGAGAAGAGTTTTGCTCTCTTTGECA
Rat GATAATACGCCTGCGTTTAATCTTGGCCCTTAGGGGAGAGGAGTTTTGCTCTCTTTGECA

* R e **ﬁ#'

'/\/\—/
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How good is the alignment?

2

Pattern freguencies tables for and “random” alighments

74 patterns
_x AA, AT, AG, AC, A-, TT, TG, TC, T-, GG, GC, G-, CC, C-, -

| =

835 orthologous alignments
(238,800bp)

[1Pr(c|good alignment)
Pr gI*Pr g2*Pr g3...Prgn

=lo h
Prri*Prr2*Prr3*Prrn £10 [1Pr(clrandom_alignment)

MAscore- logy

m
¢ - probability of pattern in each column in and random alignment tables,
m - motif length. 92 FEUOY/EUREIVRE

BIOBASE

BIOLOGICAL DATABASES

TRANSFAC

= ~ Calculation of PSSM score (PMscore)

498 human-rodent matrices

D@ G 3 6 C @ ® O M

A 31014 (33 (2]|1(1]1
\ +

C{1]2|0(0]0|0|0]1 PMscore=§10g— i pse”dowumxi

2 10 E count # Z pseudocounf‘c .

L . X Xi Xi
G 2 2 2 0 4 3 1 1 x=4,T,G,C 4.T:GiC

where pseudocount = 1

T[3[1]0 310 31412 m is a motif length

Probability of motif at each position in human sequence

-4.46
human
A A G T G G T T C C C
mouse A T G 7 G G T c A C c
rat A T (o} T G G T A A C




BB, ¢
Q FiNnAaing MmotTIT candalidates
A

O Multiple alignment score (MA) + Transfac PSSM score (PM)
t

Scores for p53 motif in a cross-species conserved promoter of the epidermal growth factor receptor (EGFR)
(Debet. al., 1994)
2 h GAGCTAGACGECCGOGCAGLCCT
I TAACTAGACGLOLGEGCAGCCCT 9
© TAGCTAGACECCEGEACAGCCCC Noyel G
16 i Lt e {\«
-239 -265
) | /\/\/JA K A [ VA\
” e
10
=) A\
3 S \
8 : e T
'.‘»" N 'y '\‘
6 o
4 H p53, MA score + PM score |
| it p53, PM score ’
2

Pecellome pipeline extension
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Plugged-in 58
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Figure 2-2, Cellular Mechaniswis for Ah Receptor Action
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