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Not all molecules provide equal informgggn
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Living Cell Array (LCA) measures TF acfiyity

Dual reporter system RSV Promoter 3rd Geneeration Lentiviral Plasmids

» HIVLTR
i Transfer Chimeric Promoter
2-4 TF binding i SR cDNAor shRNA LTR
element a

cPPT
puUC ORI - 1 Packaging
ORI — & ALK} l cMV Plasmids M_

SV40 Ori Y I
dscGFP

y 3
SV40 EEL poly(A)s Envelope
3'dLTR ‘ / N T2A Pla smig CMV VSV'G B

WPRE

FLuc

Reports TF Activity
- Measure activity not abundance, TF

TA - has to be localized in the nucleus and
3 has to bind to DNA
AP1 ’g’ - Simultaneous dynamic real-time
73 activity of multiple TFs in living cells
ER o (no cell lyse)
cQ> - Long term experiments, during tissue
p53 30 formation time scales
S - 3D environment that better mimic
NC physiological conditions

- Cost does not scale with time
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List of transcription factor

o9
List of transcription factor
AP1 AP2 AP3 AP4 AR ARNT1 Brachyury cMyc
CRE E2f(1) Elk1 ER ETST FOX03A  FOXA Foxc2
GAS GAS/ISRE GATA HIF1 Hnfla Hoxa HSE HSTF
IRF1 ISRE KLF4 LHX8 MEF1 NFkB Notch1  p53
PAXT PEA3 RAR Runx1 Runx2 RXR Smad SNAIL
Sox SP1 SRE SRF STAT3 TWIST-N  WTT YY1

ZEB1
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dioi.10.1093/bicinformatics/oooco
Advance Access Publication Date: Day Month Year
Manuscript Category

Systems biology

BTNET : Boosted Tree based gene regulatory
network inference algorithm using time-course
measurement data

Sungjoon Park '-f, Jung Min Kim 4T, Wonho Shin2, Sungwon Han 3, Miniji
Jeon ', Hyunjin Jang3, Iksoon Jang** and Jaewoo Kang '-%*

" Department of Computer Sciance and Engineering, Korea University, Seoul, Korea
?Interdisciplinary Graduate Program in Bioinformatics, Korea University, Seoul, Korea

“Division of Bioconvergence, Korea Basic Science Institute, Daejeon 305-333, Republic of Korea
"'Genuplan Korea, Inc. and NAR Center, Inc., Seoul 06221, Republic of Korea

SSehool of Industrial Management Engineering, Korea University, Seoul, Republic of Korea

*To whom correspondence should be addressed,
The authors wish it to be known that, in their opinion, the first two authors should be regarded as joint First Authors.
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Order form (

F screening service)

« ATRHE MES AT EES MBsh FHOF BUCH (MEE SHEO| NEE M2 AB)

e NZ™E
Species
Cell type
Cell name

Culture condition

M Human

(] Primary cell
MH7A

Media : DMEM

Serum: 10% FBS

Other:
- 223YE
Name Solvent

1 MTX DMSO

2
- ZHAIZH

Time interval

1 1 day
2

« MAIXFH E (M Selection)
[JAP1 [1AP2 [1AP3 [1AP4
[JCRE [ E2f(1) [ Elk1 MER
[1GAS [ ] GAS/ISRE [ GATA LIHIF1
[JIRF1 L] ISRE V1 KLF4 [JLHX8
[ 1PAX1 [ | PEA3 [ IRAR [ ] Runx1
[ Sox [1SP1 (1 SRE [1SRF
[1ZEB1

www.e-biogen.com

[JAR
CJETS1
™ Hnfla
[ MEF1
[V Runx2
[JSTAT3

[] Mouse [] Other ( )
V/ Cell line
Antibiotics:
1% penicillin, streptomycin
CO,: 5%
Volume Conc. Final conc.
100ul 1mg/ml lug/ml
Measurement period Add time
1 -7 day 2

[JARNT1 (] Brachyury [1cMyc
[JFOX03A [IFOXA [] Foxc2

M Hoxal (] HSE (] HSTF
L] NFkB ] Notchl [1p53

[ RXR [ ] Smad [ ] SNAIL
CJTWIST-N M WT1 mRA%!
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NLCA analysis process

Raw data (M AL A 24 =& L)
Transcription factor Time (days)

JJ

7’
s |
7
ey S ———

2 ’ 0.5 1 2 3 4 5 f
5 PNIT — 7= —[ 28.3163 29.3853 27.8523| 29.488 26.024 26.093| 34.0367 34.9277 34.8547| 41.1067 38.3687 42.5987| a44.541 42.711  45.619] 44.5567 43.9887 46.6257
4 lcon | 26.2003 26.5953 25.0503| 23.385 25520 22.926 27.7697 31.3227 26.9257| 39.0287 41.0977 36.6977| 47.356 49.762 47.582| 54.1247 64.6227 56.7777
s |APNT I| 23.0823 26.7533 29.3393| 21.211 25.3 26.348| 23.2037 28.2787 31.7637| 33.1747 37.8447 35.9447| 38.759 41.169 40.308| 45.3737 52.0267 53.1547
6 | Brachyuril| 18.638 21792 19.888| 19.5537 26.1977 33.2607| 14.2973 19.1263 26.6383| 19.9763 24.0093 21.8003| 20.356 25.579 23.231| 28.816 35.216 38.959
7 |ap2 I| 28.5253 28.6183 17.8713| 28.2487 36.5897 35.2477| 22.3753 27.0223 29.1043| 26.1713 31.3403 29.1973| 36.516 43.709 42.975 39.399 45.357 44.114
& |ap1 Il 23.0907 30797 33.721| 20.9567 25.4147 25.3637| 18.2747 23.2857 24.7107| 204.382 212.082 215.006| 214.522 222.04 229.661| 203.437 208.546 213.693
9 | emyc I| 22616 23689 20.953| 21.595 28.05 26.227| 24.2717 36.1067 41.0817| 28.8207 32.6977 32.8057| 33.672 39.009 37.646| 35.9077 43.9377 43.5647
10 P53 I| 32315 33.757 37.18| 32.2263 32.2133 35.5513| 35.006 33.416 36.364| 40.009 49.579 56.974| 41.345 47.075 52.116| 40.3527 49.0987 50.8497
11 ap4 I| 235113 26.6993 24.1293| 25.0603 33.1963 32.3413| 23.9423 31.2113 26.2633| 31.227 36.034 35.336| 35.2143 40.0163 41.5313| 39.5877 44.6927 46.1667
12|CRE || 20958 22437 23208 23.143 28222 27.831| 19.5417 28.2577 32.3077| 20.3973 21.8763 22.7373| 24.6933 30.5843 28.2123| 26.908 36.155 39.614
13 |#25 j| 125903 142803 151863 203941 197711 208731| 150117 130347 164707| -46138 -6S088 -54558 142742 126732 17.0462| 208928 176029 177.352
MIAR 9.8083 9.5833 12.8253| 6.7771 6.6961 8.9161| 6.9477 7.0067 9.7507| -11.6248 -12.7068 -10.7538| 13.1432 12.8622 16.4542| 6.4049 163.567 166.444
15|#29 j| 143683 14.1393 15.4553| 10.2951 13.6881 17.7261| 10.8977 14.5807 18.3847| -6.1868 -5.7048 -24808| 11.2492 158512 19.2952 24.9709 185.558 188.725
16 | #24 7.2993 7.6833 8.3413| 6.5051 10.0621 12.8971| 6.3377 8.3107 10.8637| -8.7548 -7.4568 -5.1008| 10.5622 13.1712 16.9912| 7.9819 167.744 170.459
17 1#21 8.0153 86683 7.5293| 3.5281 6.0811 7.2421| 13.3737 15.6447 16.2877|-12.8248 -10.9448 -10.7858| 11.4762 13.9102' 16.9502] 14.7069 172.56 173.438
1el#11 6.2343 8.8833 94843 1.7611 81031 9.6661| 1.8297 8.1677 8.8997|-13.8618 -6.5418 -7.0438| 5.2652 12.7232 13.9812| 5.1309 166.405 168.562

#27
19l #27 8.3193 9.9643 11.4983| 9.2621 9.5331 12.5971| 18.3837 20.5297 25.1327| -3.5848 -3.4298 0.2002| 19.2072 22.3222 26.0182| 22.3869 180.105 183.993

= - —

L) LA L L] Ll L L] L) Ll L L] L L Ll Ll Ll L) Ll L L A L Ll Ll L) Ll L L
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= 10
~
-
n
E
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DA

TA A AR CRE ECIfMf ©ER OAZ GATA2C0ATAM GR WIFf MSE IRFY ERE MEFY NEF2 MIF) NFAT NNE 8 PR RAR RXR SPY SRE GSRF STATD VDR WM

TF reporer
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NLCA analysis process
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NLCA analysis process

TF
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| — |

Relative fluorescence
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time (day)
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NLCA analysis process
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NLCA analysis process 000

[
BI I INEI I | An online tool for inferring gene regulatory network
1 using boosted tree from time-course measurement data

Analysis | About

Upload file here

o7, Example File:IRMA-SwitchOn
Option
O Analyze using whole time points Ntrees: |100
@Time Points in One Period: RIS Threshold: [0.35
OUser Specific
Analyze

*Best viewed in the latest version of Chrome (31+), Safari (5.1+), or [E (114, w/ the compatibility option turned off). JavaScript and Flash required.
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Living Cell Array (LCA) Pipeline in R

Living Cell Arrays

o9

ame Weiss, Pefalver Bernabé et al (in review)

‘ GATA mre HEE
g Statistical Analysis 1 p— |
—1 | (Significant reporters) S —— ,
{ Initial Topology
e Prior Knowledge + Inference Pri
Inference B8 P bl
- l l ... Knowledge
PLSR )
' GeneGO
Mutual Information IPA
Bayesian Networks TRANSFAC
3 l, 3-level Boolean Model
Z t; » b » 4 "
Dynamic Networks © ¢ A
2 ) ° °
Bootstrapping © oo © o0 o on
Permutation g - N
° ® ® L ) ® o ° °
(-1} [} o) "o (-] ® =T ) o
o © 6 © © ® 0o o &2 & © o ® oo e e o © © o oo
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How does the LCA network look like? ¢ee
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Different phenotypes, different dynamic netw&{gs

activation in Senescent
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