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Identification of prognosis-specific network and
prediction for estrogen receptor-negative breast cancer
using microarray data and PPl data
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Abstract

This study proposes an algorithm for predicting breast cancer prognosis based on genetic network. We
identify prognosis—specific network using gene expression data and PPI(protein—protein interaction) data.

To acquire the network, we calculate Pearson's correlation coefficient(PCC) between genes in all PPI pairs
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using gene expression data. We

develop a prediction model

for breast cancer patients with

estrogen-receptor-negative using the network as a classifier. We compare classification performance of

our algorithm with existing algorithms on independent data and shows our algorithm is improved. In

addition, we make an functionality analysis on the genes in the prognosis—specific network using GO(Gene

Ontology) enrichment validation.

» Keywords : data mining,
prediction, PPI
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3. Gene ontology(GO) Database

Gene ontology® F3AH] 7|54 A KE @k, A Al
7H] 529 ontology® T A AAHE(Gene
product) ] AA WellA gk= 7158119 (binding) 3 i
Z4-g) el 3t “molecular function ontology’, A9} AH3E
tro] g70) 3l “cellular component ontology’, Aol Al
o8] 7K 7158 ke AlE, 24, 7] T 24, o ¥4
B9 28, Dlgo] 28 o] Ao R oujd A S &
slo] wHEolREAll gk HEQ
ontology 7} ATH26),(27).
termE= o] FAAUTE GO terme AUl 5
3h= o2 & E9] regulation of cell death'8He ©|&<]
GO term A¥ & dsle gL Tt 72+ GO
term allF T AHH FRAES TSt ok

B =RiME Annotation,

pu

“biological process

Gene ontologye <18 GO
=74 dgs

Database for



140 Journal of The Korea Society of Computer and Information February 2015
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Fig. 1. System overview
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Fig. 2. Identifying a prognosis-specific network
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Test set Training set
T A
P1 P2 P3 Pn
gl
g2
g3

a7l 4. LOoCV =22
(g REUAL P, = M8 n2 MBS )
Fig. 4. LOOCV Model

(g is a gene, Pn is samples, n is the number of samples)
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Table 1. Data information

_AHIZ A
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GSE11121(32) 43/ 44 18/ 25 S50l
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(Edge) 2] <& 18,9087) ©]1 ©]& FAsE f2Ae] =
% 6,6447) o]t}

l

X 3. Loocyv Zxt
Table 3. Results of LOOCV

Arh1), =8 98 WEAZE T4k FHAR Gene
Ontology (GO) "le|el#|o]2?1 DAVIDel & sted ER-
k] BEEH S5 AR Bolaler] BH,

E 4. ¥aRlEe| s dln
Table 4. Performance comparison of algorithms

TP|TN|FP| FN | Hig | oz | Solz

o;%;:é 22(13|21| 5 | 0573 | 0.814 | 0.382

M | 11|22 12| 16 | 0541 | 0407 | 0.647
700(1) 27| 0 | 34| 0 | 0442 1 0

760(1) | 9 | 14| 20| 18 | 0.377 | 0.333 | 0411

GGI(1) | 23| 6 (28| 4 | 0475 | 0852 | 0.176

gt | TP | TN| FP| FN | 8iT | 2i= | Sols | "7z
029 | 12| 78| 13| 41| 0625 | 0.226 | 0.857 | 0.871
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Table 5. Enriched Gene Ontology annotation of
ER- prognosis-specific network
GO Gene Ontology P-value
GO:0007049 | cell_cycle 4.442E-61
G0:0008283 | cell_proliferation 1.985E-32
GO:0007067 | mitosis 3.837E-21
GO:0051329 | interphase_of mitotic cell cycle | 2.523E-19
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