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The Breakthrough Sciences in World



Discovery of DNA Structure and Function 
Watson and Crick



What’s the genome?
Within a chromosome



Coding mRNA is 
the functional 

gene
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Sequence data to Functional genes
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Human Genome Project



Human Genome Project progress 



The Study of Human Cancer
Genome Project



Regulation of Gene Expression 
Control

DNA RNA transcript mRNA

Genomics Proteomics

nucleus

nuclear membrane

mRNA
amino 
acid protein

A B C D
Transcriptional
control

RNA processing 
control

Translation 
control

Protein 
activity 
controlnuclear pore

cytosol



History of Biotech Research

• 1950 Structure of double strand DNA
• 1960 Development of biochemistry
• 1970 Tools development for DNA science
• 1980 Foundation base for biotechnology 

industry



Current Trends of Cancer
Genome Study

• Characterization of disease genes
• Development novel gene library
• Proteomics analysis
• Bioinformatics
• Pharmacogenomic and pharmacogenetics 

studies



Impact of Cancer Genome Study

• New biotechnology tools
• New medicine and diagnosis methods
• Personalized therapy
• Agricultural improvements
• Forensic identification
• Ethical, legal and social issues



Technologies applied in Cancer
genomics

• Functional Genomics—NGS etc.
• Bioinformatics
• Drug Discovery
• Stem Cell
• Gene Targeting
• Gene Therapy



Functional Genomics



Genomics: ENCODE explained
Encyclopedia of DNA Elements (ENCODE) project

http://www.nature.com.vgharpa.vghtpe.gov.tw:81/nature/journal/v489/n7414/full/489052a.html


The Taxonomy of 
Genomic Biology



Microarrays Go Live
High Throughput





Next Generation Sequencing (NGS)



Summary of RNA-Seq. Within the organism, genes are transcribed and (in an eukaryotic organism) spliced to produce mature mRNA 
transcripts (red). The mRNA is extracted from the organism, fragmented and copied into stable ds-cDNA (blue). The ds-cDNA is sequenced 
using high-throughput, short-read sequencing methods. These sequences can then be aligned to a reference genome sequence to reconstruct
which genome regions were being transcribed. This data can be used to annotate where expressed genes are, their relative expression levels, 
and any alternative splice variants

RNA-Seq

https://en.wikipedia.org/wiki/Eukaryote
https://en.wikipedia.org/wiki/DNA_sequencing
https://en.wikipedia.org/wiki/Sequence_alignment


https://en.wikipedia.org/wiki/RNA-Seq#/media/File:Journal.pcbi.1004393.g002.png

https://en.wikipedia.org/wiki/RNA-Seq




Predictive molecular biomarkers in 
oncotherapy 

Predictive biomarkers from discovery to clinical practice of personalized oncotherapy have been approved 
for the management of five diseases: chronic my- eloid leukemia, colon, breast, lung cancer and melanoma 


