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nodel8 0.027675 -1.55791237 node6 6.786775 0.831663451
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0 21 0.027975 4 _20 5 0.089882 1
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Elimination Algorithm< %3 @AY AA % DMSW #k2 %129 2o}

¥ 12 160H DHEA Hormone Network® @AY A4 ¥ DMSWZk

TYPE FREQ DMSW  NEURON TYPE FREQ DMSW NEURON
0 13 4.679506 3 _17a 4 4859.518 1
_11 7 53.54916 2 _17b 7 63960.14 2
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& Ay a3 Akt e] Weight =320l 4 16_17A, 16_17B Weight 12 3Z
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a3 26 5AT b AlA & Weight 8] =
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2.3.2 22" THF Hormone Network

THFE Target Var.® 5a THF, a Cortol, b CortolE Input Var. Network+
273 2

a9 27 THF Hormone Network

5a THF

.

a cortol b cortol

Elimination Algorithm< %3 @AY A4 % DMSW #k2 %133 2o}

¥ 13 THF Hormone Network?] @A #| A & DMSW#k

TYPE FREQ DMSW  NEURON TYPE FREQ DMSW NEURON
0 11 5.230416 2 _26 13 6.386033 3
_23 13 11.72588 3 _27 5 119.4653 1
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DMSW k& 5.230416 o]t} 2791 Hormone?l a Cortoldte] tE nearest neighbor
Hormone Rt} @& A4S F= Aoz FAHFHAAY. Neurono HFEeE 1=
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¥ 14 17b Estradiol Hormone Network ©AE #| A & DMSW 4k

TYPE FREQ DMSW  NEURON TYPE FREQ DMSW NEURON
0 37 7.264366 6 9 11 2.274559 2
_1 21 17.31041 4 _14 31 2.320778 6
3 31 5.864667 6
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2.3.3 49 16a OH El1 Hormone Network

16a OH E1& Target Var.® Estrone, Estriol,

17 Epi E3& Input Var.
Networks= 71¥313F 2t}

1¥ 31 16a OH El

- Estrone
s NI

Estriol

Elimination AlgorithmS &3] @48 AA % DMSW #2 3159 £t

¥ 15 16a OH E1 Hormone Networke] @A A7 & DMSWak
TYPE FREQ DMSW

NEURON  TYPE FREQ

DMSW NEURON
0 26 7.430303 5} 3 5 62.05483 1
_1 5 4.268426 1 _6 9 3.499198 2
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1% 33 THE Hormone Network

5a THF
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Elimination Algorithm< %3 @AY AA % DMSW #k2 %169 2o}
¥ 16 THE Hormone Network® @AY A4 3 DMSWgk
TYPE FREQ DMSW NEURON TYPE FREQ DMSW NEURON
0 17 12.54892 4 _23b 7 12.28219 2
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2.35 59 16 Keto E2 Hormone Network
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- 16 keto E2

Elimination Algorithme &3 DMSW #t2 3%16% 2},

X 17 16 Keto E2 Hormone Networke] DMSW gk

TYPE FREQ DMSW  NEURON  TYPE FREQ DMSW NEURON

Oa 4 14.35952 1 Ob 7 59.51422 2
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2.3.6 3¥ Estriol Hormone Network

Estriol® Target Var.Z 17b Estradiol, 16a OH El1< Input Var. Network+s
1938% )

a3 38 Estriol Hormone Network
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I oAE AA & DMSW <& %187 #u}

¥ 18 Estriol Hormone Networke] ©A® A7 & DMSWEt

TYPE FREQ DMSW  NEURON  TYPE FREQ DMSW NEURON
0 9 83.23811 2 _2b 7 4.513822 2
_Za 4 0.927111 1 4 4 8297.400 2
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TYPE FREQ DMSW  NEURON TYPE FREQ DMSW NEURON
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13 46 THB Hormone Network

[2s

Elimination Algorithm< %3 @AY AA % DMSW #k2 %213 2o}

¥ 21 THB Hormone Networke] @A A4 3 DMSW 3

TYPE FREQ DMSW  NEURON TYPE FREQ DMSW NEURON
0 13 184.3990 3 _28a 4 1.947614 1
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_18b 7 3912.819 2
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¥ 22 a Cortol Hormone Network®] DMSW %k

TYPE FREQ DMSW  NEURON
0 4 420.6932 1
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¥ 23 2 OH El1 Hormone Network® @A A4 ¥ DMSWZk

TYPE FREQ DMSW  NEURON  TYPE FREQ DMSW NEURON
0 13 12792.45 3 _8a 4 42413.75 1
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_lb 7 23434.35 2
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% 52 a Cortol Hormone Network
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Elimination AlgorithmS &3 DMSW k2 3249} 2},

¥ 24 a Cortol Hormone Network DMSW %X

TYPE FREQ DMSW  NEURON
0 7 15732.47 2
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100 D ==>D 30 => B 1818182 C ==>D

63.63636 C ==> C 20 => A 1111111 A ==> A
4444444 A ==> B

B:
B:

% 54 Z+ Clusterdl 93t relation(Pathway)

A : Cluster of low level DMSW
B : Cluster of middle level DMSW
C: Cluster of high level DMSW

D : Cluster of very high level DMSW
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3.2 DMSWE #l&o 2 3l Association Rule
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B : Cluster of middle level DMSW
C : Cluster of high level DMSW
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ABSTRACT

Metabolic Pathway Analysis for Thyroid Cancer

using Neural Network

Kil, Seong Hwa
Dept. of Biostatistics and Computing
The Graduate School

Yonsei University

To estimate the important hormones causing thyroid cancer, the
concentration of some hormones related to Steroid pathway toward 49 test
subjects. These data were re—composed in compliance with Network Analysis
Format through KEGG(Kyoto Encyclopedia of Genes and Genomes) Metabolic

Pathway and study of literature.

To the measured 26 hormones, Network by unit was composed using analysis
variables to applied Neural Network. At the composed Network, Weight
Matrix were calculated to DMSW(Difference Mean Square of Weight) used

as an indicators showing the differences of normal group and treatment group.

4 clusters were estimated using Clustering(K-means Clustering) Algorithm to
the calculated DWSW values. As a result of estimating network relations of
each cluster through Association Algorithm, some rules of the estimated 4
clusters could be found in the Steroid Hormone Pathway related to thyroid

cancer.
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