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/}Objecti;;s o

» Discovering useful genetic markers on the followmg
* Stage discrimination: among four stages
» New stage discrimination
& Recurrence: recur vs. non-recur
* Survival time in discretized form

[/ Materials & Methods

+ DNA chip data
* Yonsci CMRC: 100 arrays (all tumor samplcs)

+ Data Filtering
* Background subtraction: removing the negative-valued spots
o Signal flags filtering
+ Normalization
¢ Blockwise Lowess normalization: data fraction 0.5
e Multi-slide scaling

+ Analysis Software
»  GenPlex™ v1.2 was used to analyze the data in all processes

*  GenPlex bowmepage: www genplex o ky

~ox Plot

+ Before / After Lowess Normalization

[/ma piot

+ Before / After Lowess Normalization

Analysis on Clinical Stage
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" {/Preprocessing

+ Divided into 4 classes

e |: 8 samples

* 1l: 22 samples

e [I: 29 samples

e IV: 33 samples
+ Removing the spots: > 20% missing at least in a class
+ Imputation: filled with group average

+ Total 13,828 genes remained

Method: One-way ANOVA, Asymptonc distribution (Pvaluc < 0.01), 188 genes selected

Hicrarchical Clustering, complete finkage, Eucldenn distance
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Muhod: One-way ANOVA, Asymptotic distribution (Pvalue < 0.01), 288 genes selected

{ &Classiﬁcation: whole computation

+ Predicting Clinical Stage from the transcriptional profile

laput data: 13,828 genes
Error Estimation: incomplete LOOCY

Maximum accuracy: around 63%
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5.
PM with Euclidean distance PM with Euchidemn distonce PM with Euclidean distance

Analysis on New Stage

/j PrgproéeSSing

Divided into § classcs

* JA and IB: 7 samples

* 1: 24 samples

¢ J{IA: 22 samples

¢ 1IB: 13 samples

s 1V:i26 sémplcs

Removing the spots: > 20% mi

ing at feast in a class

-

tmputation: filled with group average

Total 13,817 genes remained
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//bEGs from 5 classes

/j DEGs from 5 classes- KEGG

Mathod One-way ANOVA, Asymptotic distribution (Pvatue « 0 01), 255 genes sefected

Hicrarchieal Clustenng, somplote inkage, Enchvean distance

Method Ome-way ANOVA, Asvinptotic distribution (Pvaluc < 9.01), 258 genes sefected

Jna vs. IIB (1/5)

+ Histopathological classification vs. Genetic profile

Y-GCD1-122

Method: Welch t-test
Asymptotic distribution
Significance: Pvalue < 0.01
131 genes selected as DEG
Sample PCA shown

Blue ball: A (22 samples)
YeHow bali: IHB (13 samples)

87339,

[/oees from IIIA vs. I1IB: KEGG
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Method. Welch's T-test Asymptotic distribution (Pvalue ~ 0.01}, 131 genes selected

//mA vs. ITIB: Volcano Plot

+ 1HA (reference) vs. 11IB

£
e 1

Methoud: Yelcano Plot,
Welch t-test (Pvalue < 001},
Fold change cutoff 2-fold
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ﬁnm vs. I1IB (2/5)

+ Histopathological classification vs. Genetic proﬁle
Method: Hierarchical Clustering
Average Linkage

Distance measure: Luclidean

131 genes sclected as DEG
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+ Histopathological classification vs. Genetic profile
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[Classification]

Gene Selection: Welch's T-1est (131 genes)
Classifier: Nearest Centroid { Fuclidean distance)
Error Estimation: LOOCV

Significance: Permutation 1est (Pvatue < 0.001)

Misclassification: Y-GC-01-122
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" J/111A vs. 111B (5/5)

+ Histopathological classification vs. Genetic profile

[Classification: whole putation}
laput data: 13,817 genes
Gene Selection: BSS/WSS
Erot Estimation: incomplete LOOCV

wosghted $-NN with Buclidcan distance Prototypo Matching with Fuctidcan distance

Analysis on Recurrence

: ﬁ Preprocessing
+ Divided into 2 classes

¢ Recurrence: 34 samples {NED < 60)
o Non-recurrence: 45 samples (NED > 60)

* Removing the spots: > 20% missing at least in a class
+ Imputation: filled with group average

+ Total 13.886 genes remained

oiterenaty Expressed Genes

+ Recur vs. Non-recur

Method: Weleh t-test
Asympiotic distribution
Signiticance: Pvalue < 0.01
220 genes selected as DEG

Sample PCA shown

Blue ball: non-recur (43 samples)

Yellow ball: recur (34 samples)
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 //DEGs: KEGG Pathway

n o
(o Most Common Pathways
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Method: Welch's T-test, Asymptotic disterbution (Pvalue < 0 01}, 572220 genes known

Caleium Signating Pathway: 6 gones involved
MAPK Signaling Pathway: & genes i olved

N Ligand Receptor & genes mvolved

_ ctassincation: whole computation -

+ Predicting recurrence from the transcriptional profile

Input data: 13,886 genes

Gene Selection: two-sampic t-test
Ervor Estimation: incomplete LOOCY
Maximum accuracy” around 85%
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B3.5% with 47 genes
weighted S-NN with Euclidean distance

36 with 14 genes
Prototype Maiching with Ruclidean distance
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Analysis on Survival

ke
// Preprocessing (1)
« Divided into 2 classes

o Class i: 41 samnples ( Survival I'ime < 60 months )
* Class 2: 49 samples { ST > 61months )

+ No Imputation: 10,430 genes remained

// Classification: whole computation

+ Predicting survival from the transcriptional profile

fnpun data: 10,430 genes
Error Extimation: incomplete LOOCY

Maximum accuracy ground §2%

WK W

Twmsample t1est 32 2% wih 46 gencs

PM vk Luclidean distance
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“/bifferentially Expressed Genes

+ Survival Time: discretized case

Method. Welch's t-test, Asympiotic disribution (Pualue < 001), 201 genes aelected
Sumple PCA & clustesing shown

[

+ Divided into 3 classes
o Class 1: 23 samples { Survival Time < 24 months )
* Class 2: 18 samples { 25 months < Survival Time < 60 months )
e Class 3: 49 samples { ST > 6 1months )

+ No Imputation: 10,430 genes remained

4] } S
v/ Classification: whole computation:

R oo

+ Predicting survival from the transcriptional profile
input data: 10,430 genes
Error Estimation: incompicte LOOCV

Maximum accuracy: around 80%

B i

BSSWSS 73.3% wath 69 genes

KW H-test 30% wath 55 genes.
PM with Euchidean distance

PM wrh Euclidean distance
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