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Nominal Ordinal DiscreteContinuous

Unstructured Structured



From gene information to phenotype information

Motivation



Motivation Scenario

• Microarray Data

Precise, productive, efficient.

Can be used for gene 
selection and classification

Provides massive amount of 
data



Motivation Scenario

• Microarray Data

Powerful across many disciplines

Is used for feature selection, 
classification, clustering

Gives a way to automate and 
works on massive data scenarios



Motivation Scenario

• Machine Learning and Gene Expression Data

Identify strong correlations

Grouping

Identify associations



Motivation Scenario

• Thyroid Cancer

Most common 
malignant 

endocrine disease

PTC constitutes
between 70% and 

80% of all cases

ATC accounts for 
1-2% of all cases

> 50% of deaths 
are related to this 

type

mean survival 
rate is six months



Datasets



Workflow

Filter

Feature
Selection

Evaluate 
Classification 
Accuracy



Workflow – Phase 1 – Individual Analysis
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GSE33630:
* 11 ATC
* 49 TCP
* 45 Healthy
~ 54000 genes



Eliminate low-

variance genes
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Eliminate low-

variance genes

Workflow – Phase 1 – Individual Analysis – Feature Selection

Apply Feature Selection

Best 50 genes

K Best

Percentile

Univariate

RFE

GSE33630:
* 11 ATC
* 49 TCP
* 45 Healthy
~ 54000 genes



Eliminate low-

variance genes
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Workflow – Phase 1 – Individual Analysis – Feature Selection

Evaluate

Classification Accuracy

Best 50 genes

K Best
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Univariate

RFE
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SVM



Eliminate low-

variance genes

Apply Feature Selection

Workflow – Phase 1 – Individual Analysis – Feature Selection

Evaluate

Classification Accuracy

Best 50 genes

K Best

Percentile

Univariate

RFE

GSE29265:
* 9 ATC
* 20 TCP
* 20 Healthy
~ 54000 genes

SVM



Results – Phase 1
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Workflow – Phase 2 – Integrated Analysis

Filter

Feature
Selection

Evaluate 
Classification 
Accuracy
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Results – Statistical and Biological HINT3 Study

Reported in hepatocellular carcinoma 
and neurodegenerative disorders

All-trans retinoic acid, which prevents cell death 
but induces cell migration and invasion

Related to induction of apoptosis of neurons 
in neurodegenrative disorders

We found it upregulated in human ATC tissue 
samples compared to healthy

HINT3
Up-regulated
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Results – Statistical and Biological HINT3 Study

We found it upregulated in human ATC tissue 
samples compared to healthy

HINT3
Up-regulated



Conclusions and Future Work

Real-world data sets of thyroid cancer.

Different matrix reduction approaches were used 

to reduce the matrix from ~50000 to 50 genes.

● Select K Best

● Generic

● Univariate

● Recursive Feature Elimination

Statistics and Machine Learning to analyze microarray data.



Conclusions and Future Work

Biological analysis of selected genes

The importance of the used dataset.

Integrating? Or not?

● GSE33630

● GSE29265

● GSE33630 + GSE29265



Conclusions and Future Work

Classification results

Most representative genes:

Further studies and discussion remain, but this 

work constitutes a promising achievement

● SVM

● KNN

● COL11A1

● HINT3
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