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Specific Aims

Aim |-A: To devise a calculation scheme
that measures significance of a distance
distribution between two TFBSs compared
with background distributions

Aim I-B: To predict interaction of TF-pairs
from the distance patterns of the
corresponding PWM-PWM hits

Aim |-A: Proposed Approach for
Creating a Background Model

» Empirical background model Observed
— All-to-All motif distance Background
distributions

¢ Or, non-interacting pairs

— Non-parametric two-sample test cumulative
(Kolmogorov Smirnorv test)

« With Kernel-Based Smoothing
< With Bootstrap

Task Overview

Extract promoter sequences

Mapping putative TFBSs using MATCH
Calculate pairwise distances

Calculate empirical backgrounds

Calculate significance of distances from
the empirical backgrounds using KS
statistics

Select a p-value threshold

Count interacting pairs satisfying the
threshold




System Outline

* Home directory:
$HOME=compbio:/home/hyunmink/uchsc/
bioi7712_2007

PROG: $HOME/bin
DATA: $HOME/data
ORIG: original resource
SAMPLE: $HOME/sample

Extract Promoter Sequences

o Upstream regions 5’ 2kb and 3’ 200b from TSS

— ORIG:
ftp://ftp.hgc.jp/pub/hgc/db/dbtss/dbtss ver5 2/hsprom
oter.tab.gz

— PROG:.$HOME/bin/get_upregion_from_dbtss.pl

» Get repeat masked sequences

— ORIG:http://hgdownload.cse.ucsc.edu/goldenPath/hg
17/bigZips/chromFaMasked.zip

— PROG: $HOME/bin/get_region.pl

Map putative TFBSs

* PROG: $HOME/bin/match/match
— match <mxlib> <seq> <out> <mxprf>

« PARAM:
— <seg>: fasta file

— <mxlib>:$HOME/bin/match/match/data/matrix
TF94..lib

— <mxprf>:$HOME/bin/match/match/data/minFP
94 .prf

Transform MATCH to DIST file
o INPUT: dbtss_2k 200.fa.matchMinFP

chrom# start end refseqid

L.ooo |
L.000 | 1.000 | AGARR
l.000 | 1.000 | TTTCET

PWM name start (strand) core score score  motif

e OUTPUT: dbtss 2k 200.dist

PWM-pair name [tab] #promoters[tab]distance:count[tab]....
VEE2A_02 |V Qs 127 13:1 15:2 18:1 19:3 2z2:1
25 9: 33: 35: 37:z 39:

See $HOME/sample




Transform MATCH to DIST file Calculate Empirical Backgrounds

Sort PWM names in a pair with eliminator “|”
- e.g., BJA=>AB
Calculate a distance between centers of motifs
— INPUT:
« V$CREB  |10]...]aTGACG

* VSPAX_Q6 |20]...|ctgattTCCAG
« Distance = int((10+6/2) — (20+11/2)) = 12

— OUTPUT:
+ VSCREB|V$PAX_Q6 ...12:1
Parameters: min support, min/max distance

Issues: complexity with ~10k promoters and
400*400/2 pairs

» Sum up distributions of all-to-all pairs

Two-sample Test with KS Statistic

parseLine<-function(strx){

P-value Threshold

SIrx<-gsub('\r", "™ Srx); con<-file(“dist file","r"); ~value density
Strx<-gsub("\n","\t" strx); while(length(strings)==1){ P
Strx<-gsub ("' Strx); readLines(con=con,n=1); —
x<-strsplit(strx,"\t")[[1]]; . . . © — null
pwm<-sprintf("%s" as.character(x[1]));  XX<-parseLine(strings); - - adaptive
n<-as.integer(x[2]); x<-rep(xx$x, xx$y); o - Qi ssn%gtrr%r)
x<-as.numeric(x[3:length(x)]); .
m<-matrix(x,ncol=length(x)/2); ks.test(x.y); <
return(list(x=m[1,],y=m[2,],pwm=pwm, =
n=n)): string<- g -
} . _ —1- a
readLines(con=con,n=1);
con<-file(“dist background”,"r"); 7
string<-readLines(con=con,n=1); IR =
yy<-parse|7|ne(str|ng); # parse the line close(con)
close(con);
# sampling background distribution °- | T T T T ]
y<-sample(yy$x, size=2000,
prob=yy$y .replace=T) 0o 02 04 06 08 1.0

p-valle




Interaction

ORIG:
— $HOME/data/TRANSFACV9.4/data/factor.dat
IN fields

DATA:

— $HOME/data/INTER_PWM.INFO
« PWM1[tab]PWM2[tab]Similarity
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Datab ase Category and Comntents

Promater

experimentally de terraine d 1271 (total 4809) hurean promoters sized frorm -499 to 100bp

L340 hittpeiiwnanaepd ish-sib chf (Scheuid, Perier et al. 2006)
CBTSS (v5.2.0) 30,964 huraan proranters (425,117 TS 8¢) hitp: fidbtes hge jpd (Suzuki, Yamashita et al. 2004)
PrormoSer httpeibiowlfhu. edwizlsh PromoSerf (Halees, Leyfer et al. 2003)
CRM
isRed promoter regions sized from 1.5k to 200bp containing ~ 381k conserved motifs in ~18k huran target
?f 2 genes (Enserob] w31ABCT 35) including 357 ENCODE genes; ~4.5K motifs discovered in 366 of the
A ~640 ENCODE Stanford promo ters. httpffwrwwcisted org/ (Fobertson, Bile ke et al. 2006}

~100,000 eorgutational predicted CRIVs using 481 TRANSFAC 7.2 FWs

httpeiigzencrae cuebe ¢ pacgill calPReblodi pareswelcome jop (Ferre i, Poitras et al. 2007)
TriProD 15,384 proran ter sequence s for tissue-spec ificityor according to Gene Ontology terras

httpriitiprod obi plo edu or: 2080/ndex hivel {Chern, W et al. 2006)

FRelod

High-confidence s part of the c1sFED project 92472 coexpressed gene pairs for 7447 zenes
Coexpression Data  hitpolfwwnahegse cal projecthomge/coe cpression (Griffith, Pleasance etal. 2005)

PYWM profile
TRANSFAC v 4 174 PWIVIs hitpe flwrenarhiohase -interna tiovalc ovafpe gesfindex phyirid=transfac (Wingender, Chen et

al. 2001)
TASEAR nov-redundant set of 123 profiles frove publishe d articles hitpofraordor.egh ki sefegi-

binfjaspal 005 aspar_dbpl {Sandelin blkerea etal 2004)

genome-wide putative TEBS colleciions
2,963,975 conserved (hgl TmnSEn3Canfaml )

[E7ANN httpoiizala cse peuedwizala/downloadsihg 1 7 feonserved_thsthe 1 i SEn3Can famdf {Ciardine,
Elnitski etal. 2003)
UCsC 695 221 conserved in the hurman/mouselrat alignment
ENCODE CHP-chip httpe/zenomme ne s e ENCODE fene ode b 17 hival
Uppsala Hnf3[, Enfle, TSF1 (Hepi3d) (Fada-Izlesias, Wallerman et al. 2005)
UT- Aus co-Ivfye, E2F4 (Hela, 2001 floroblasts, FBS stim ) (Kim, Bhinge et al. 2005)
Vale STATI, c-Fos, o-Jun, BAF1 55, BAF170, TAF1 (HeLa) (Trinklein, Murrayet al. 2004)
Stanford 3pl, Sp3 (HCT116, Inrkat, K562) (Cawle x; Bekiranor etal. 2004)
U Davis E2F1,c-Ihye (Hela)
G5 133 (HCT116), STAT1 (Hela), c-Tlye (P493 B ) (Mg, Weietal 2005

EfTy CEEFe, CICF, F300, FUL, FARE, SIRTL, Bl
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