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Macroscopic Biclustering of Gene Expression Data

i

Jaegyoon Ann' - Youngmi Yoon™ - Sanghyun Park

ABSTRACT

A microarray dataset is 2-dimensional dataset with a set of genes and a set of conditions. A bicluster is a subset of genes that show
similar behavior within a subset of conditions. Genes that show similar behavior can be considered to have same cellular functions. Thus,
biclustering algorithm is a useful tool to uncover groups of genes involved in the same cellular process and groups of conditions which
take place in this process. We are proposing a polynomial time algorithm to identify functionally highly correlated biclusters. Our algorithm
identifies 1) the gene set that has hidden patterns even if the level of noise is high, 2) the multiple, possibly overlapped, and diverse gene
sets, 3) gene sets whose functional association is strongly high, and 4) deterministic biclustering results. We validated the level of

functional association of our method, and compared with current methods using GO.

Keywords : Data Mining, Biclustering, Gene Expression Data Analysis, Microarray Analysis, Noise
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2 Macro-Clustering €185 Standard Template
LibraryE AHE8H C++2 FEES o™, Windows XP +9
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2.81GHz2] CPUE 7[d HAFHE A& Addr) o]ojx|
T EE AY AP EuE AFe] §ls B ms = 4,
mg = 10, rt = 05, gnum = 100, d = 25 AF&38}31, 2994 x
173 yeast "lo|E19] A% a = 0.15Z, 2884 x 17 yeast 99|
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STX 2 HOEO Mast HAIMR! HIOIEAHE 718 335
(E 3 a d¥ gums HASIHM SHS p-valuet FEAS] T
a 0.01 0.03 0.05 0.07 0.085 0.1 0.115 0.13
p-value 7.7E-41 35E-72 3.6E-75 76E-67 1.0E-90 8.6E-99 2.0E-81 2.6E-91
# A A} 17 72 124 267 279 314 307 398
A 0.15 0.17 0.2 0.25 0.3 0.4 0.5 0.7
p-value 49E-93 2.8E-66 4.2E-T7 2.6E-89 8.3E-95 1.4E-61 2.3E-65 15E-74
# A A} 524 447 433 869 415 694 844 1125
(a) 2834 x 17 yeast Glo|Eldl 3l d = 28 1A} oF WH
d 15 1.7 1.85 2 2.15 2.3 25
p-value 6.5E-43 2.8E-88 4.3E-88 8.6E-99 3.0E-84 31E-92 5.1E-90
22 48 169 201 314 468 512 568
d 3 4 5 7
p-value 1.1E-76 3.6E-54 2.9E-50 2.9E-50
# A A} 712 924 990 990
(b) 2834 x 17 yeast HlolEldl] & g = 0.12 A3} d& HH
a 0.01 0.05 0.10 0.15 0.20 0.40
p-value 3.8E-08 1.3E-41 1.1E-111 4.3E-130 1.3E-101 74E-53
Frd A 26 26 36 55 91 133
(c) 2994 x 173 yeast Hlo]E]ol] thall d = 22 AT o= WH
d 15 1.8 2.0 2.2 25 3.0
p-value 5.3E-12 2.8E-68 4.3E-130 3.9E-57 31E-77 4.6E-82
#-2} 19 28 55 65 209 240
(d) 2994 x 173 yeast dlo]Eo] W3] a = 0.1562 1Hstx d& WA
gnum 10 50 100 200 300 500 1000
p-value 5.1E-06 1.1E-92 8.6E-99 47E-95 4TE-9H 2.4E-93 2.4E-93
Frd A 307 310 314 314 314 315 315

(e) 2884 x 17 yeast tlolEle] e a = 0.1, d = 22 1AL gnumS ¥ 7
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Enrichment with GO Biological Process Category (& 4) FuncAssociateE 0|28t GO HZ 21}
100 T i T T T T T T T T
. i i - -cz:(),[]m’ % Rank N X P GO o] &
& or —— ol 1 71 168 2292 | GO:0005330
2wl e 2 71 186 2.0e-83 GO:0044445
D [ Ja=5%
3 3 76 276 36e-83 | GO:0005340
= 7 ] 4 69 236 64e-76 | GO:0033279
= ] 5 68 230 55e-75 | GO:0003735
g (a) 115 x 15 Macro-Cluster
o o 1 Rank N X P GO o=
Rl | 1 3 7 45e-06 | GO:0000407
2 (b) OPSM¢] &2 x 8 nlo] =]~ ¢
5 0f ] Rank N X p GO o=
sl ] 1 1 168 1771 | GO0005830
2 2 44 136 29669 | GO:0044445
& tof 3 44 230 10e-64 | GO:0003735
ML R L 4 44 236 36e-64 | GO:0033279
OPSM BiMax ISA Samba CC xMotif k=15 k=30 k=50 k=100 5 44 276 686’61 GOOOO5840
(J2 7) Ho|EHAEZ d1e|E U AE™ Sg{AHZ &40 (c) 45 x 19 Macro-Cluster
2|zo| #I} RAX} el 9o #E ¥ 2% Rank N X P GO ol
1 12 163 43668 | GO:0005830
a1 wAl o= Aelo =lsls e L 2 2 186 56e-66 | GO:0044445
ﬂo}i gqe= dde }13@;@1;}. AT <E o % 3 7% 230 12e-61 | GO:0003735
E]’. <3 4>9’] (a)gl' (b)'\_: 2884 x 17 yeaSt Eﬂ 0] E1 Oﬂ msﬂ 4 42 236 3.8e-61 GO:0033279
A, (@)% (dDE 2994 x 173 yeast tlo]Elo] thalA A=} 5 42 276 49¢-58 GO:0005840

o] 7|47} H] %23k Macro—Cluster?t OPSMe] H}o]F 2 A~H
o g GO #HF Aoty T <& 4>9 ()t (a) ~
(dE sldstr] Brjxel, (S 2 (a) ~ (dolA yehd
7k GOl digk AvS vERd

<E PO AFAA & g R MAAHSZE Macro-
Clustering& OPSM¥} 1]£:3 GO A 4 v p-values
Hol$=1 th Macro-Clusteringe 2994 x 173 yeast H]9]
Ho Ao AAF o7 A e p-valueE HoF 1
Qlom E3] 2884 x 17 yeast Hlo]E]2] A $-ol= EA thok
gk GOoll thalA] IA He pvalueE RHoFE Hlo|FH A

HE 2 &S #40E + dv (2d 89 (a) R (b=

(d) OPSM 2] 43 x 11 wjo]Ze]~H

Rank | #2289 04 39 Pvaluel SI% GOS] %9

N | HlFezE 744 48 F GO Fe A4

N5

X_| GOE elwt waAe %

(e) Table B71%

GO ol& GOl tjgh A+
GO:0000407 pre—autophagosomal structure
GO:0003735 structural constituent of ribosome
GO:0005830 cytosolic ribosome (sensu Eukaryota)
GO:0005840 ribosome
GO:0033279 ribosomal subunit
GO:0044445 cytosolic part

) GOl Wsk H7|%

(b) 2994 x 173 yeast "lo]&l9] A3} 45 x 19 Macro-Cluster
(212! 8) Macro-Clustere| SXAF J2f=
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