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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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A F57F Ak ol o Fe} A5 YofA Fad gL
b A QTHT),(8]). 53] S28 84 F J2ER
A 484 (estrogen receptor, ER)2l ¥ (ER+),

(ERHell whet & F 8- oF o So] 29 ]
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T BERXEE A LuE %7 £07(10),(11), &

B X8 835 ER+ A7t o 58 Hes LQL 2

_‘/\é

[
[e]
of| =

th(12),(13). 1222 FuH o= o & grto] o] ER-
s ’ij_'x]' AA5E Y o F o o] B} Fa3It} £ =
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g A7) 3 EATH 1), Maxime Garcia et
al. AFME Bl HlolH /‘ﬂEE AHESle] AETE
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3. Gene ontology(GO) Database
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Visualization, and Integrated Discovery (DAVID) ™
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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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E =RoHe AdE 98] Microsoft visual studio
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AA el

Adde] AHEHE dlelE] F PPl UESA dolHe
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(Interaction)9] §~= 81,146710]aL ©]& #g3ks @l
o = 1343570 colth.  wHolaRolyo] woJEE
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2ol TRt 4 Slh
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1. Hole M=
Table 1. Data information

_AHIZ A
comaws | ST | DS i
GSE2034(4) 72/ 77 27/ 45 k&0 E]
GSE6532(31) 29 /195 8/ 21 shaH(0 e
GSE11121(32) 43/ 44 18/ 25 S50l
GSE7390(33) 61/ 64 27/ 34 ZZHolE
* DMFS A& (He](Bad) / ¥1H°](Good))

o) el 4 i) B mRolNE AL AE 4 2
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B =RlA] Y= E vlmsta dAIgA 9] A4 HEe
71EE A Slste] AR Hee AY
%(Specificity), F14%(Sensitivity)
5 Fel=s) AA 2S£
3= 2EFY 4 (confusion matrix)©]Tt. 45 59
o ¥ A H=E AN T F Uk B =ReAY
TP(True-Positive) & SHl2A £HH V& o & /‘é‘%«] T
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ELECES e P N
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=Rl AFgSHE 4] 71 dEE
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mAs =—--
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B A 22 AT AFE T A F2 A5 A
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aetion 71E Aol W vl A= A H=E A
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3} 2 A}OH 2007H 4
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& AAE AR B) S5k Al e 2T aelekel
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Tof wat HA] AdAgo] A% ME & Qi) A &
A wlolel7t 1071 o]a o] F 97 AEe] S22t Good,
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NE o GoodeZ 3T A Bad AZS U= &
TE3R] EedE BEtn @ﬂE% 0.9(90%)9 =&
Y= 7EA Enk, mEA] B =Redlae Al R RS
HEslo] I Fhol XF 1(100%)°l 77k #& 7R 9
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w3t} F 33 2] (1,1, D) 71 7Pk A1 0.29
& 2P o] YA E FoRE 2t AE| g At
YEAE T 8l HAY o] & Fo] U ESAE 53}
Atk ol LOOCV A= 0.625(62.5%) olH ©] A
e Bolo] Aol HA dF So] UES A 74 A
(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
03 | 12| 77| 14| 41| 0618 | 0.226 | 0.846 | 0.876
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028 | 12| 76| 15| 41| 0611 | 0.226 | 0.835 | 0.881
022 | 14|69 |22|39| 0576 | 0.264 | 0.758 | 0.882
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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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