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Oligomer Probe Sequence Design
System in DNA Chips for Mutation
Detection
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Biochip Project team in SAIT

* Biochip Project team (D1 &, (H &)
* Development of DNA chips

— oligomer-based

- inherent disease : diagnosis by genomic DNA mutation
identification

» Bioinformatics research
— product related
- in-house LIMS, data mining
— DNA chip design, data analysis
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- infrastructure
- public, private databases
— DNA chip development

* probe design system
+ data mining system
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General role of Bioinformatics

Biological Test Bench: Animal and plant model systems

High Throughput Molecular Analysis:

— sequencing, combinatorial chemistry

- gene expression, proteomics

- SNP’s

Database & Integration

Basic Data mining & Visualization : Exploration

Advanced data mining reverse engineering & network
modeling: Inference & Prediction
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Layers of Bioinformatics

Biological data flow (central dogma)
Genome Proteome
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Classification of Biochips

Genome Traescriptome Proteome Physiome

Profle
 Analysis (EPA}
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Issues in genotyping DNA chip design

Probe Design (selection)

Chip Design (strategy planning)

* Probe screening (verification)

« on-chip experimental data analysis, automation
Critical To Quality

— good quality probe sequence : accuracy

- probe screening speed : quick(!)
+ design and analysis is not a bottle neck anymore
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Probe sequence design procedure

Temperature Experimental
candidate specificity uniqueness normalization  verification

In-silico analysis sle— experiment —f
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DNA chip probe design system

Next revision

*  Design finished within 1 hour
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Probe screening system

robe
cadidate —
generation @_—
P Statistical dlscnmlpatlon
in progress | probe analysis ‘ function
synthesis generation
On-chip test
+ Automated statistical analysis (~10 min)
* Integrated data flow / transformation
+ Screening result reveals excellent design quality
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Bl-Infrastructure : database

* cyber organism : self growing database
— fully automatic Research & Biz Development environment

internet »

Web Server

Development
server
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Bl-Infrastructure : data integration

* Industrial Bioinformatics
— DNA chip oriented
- LIMS
- data mining system
~ new product development platform

* database
* bio-information processing

» Parallelized BLAST Linux farm
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Future work

* Probe design quality perfection
— full automation of design process
— versatile design capability

* Probe screening capability
— Higher capacity of data analysis
— probe selection process automation
— data mining system for performance improve
- probe performance simulator
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