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What is genetic material 



Frederick Griffith 
transforming principle 

1929 



Genetic materials???  
•Protein  (chromosomes 90% protein) 
•DNA 
•Carbohydrate 
•Lipids  

1944 Oswald Avery 



Alfred Hershey and Martha Chase 
1952 



Watson and Crick 

1953 DNA structure  

Nobel Prize 1962 

Cracking The Code 



Frederick Sanger 
Nobel Prize 1958, sequence of insulin  
Nobel Prize 1980, DNA sequence  

 

Sanger Method 
DNA sequencing by enzymatic synthesis 

Walter Gilbert  
Nobel Prize 1980, DNA sequence  

Maxam–Gilbert Method 
DNA sequencing by chemical degradation 

DNA Sequencing  



What is DNA Sequencing?  

“Sequencing” means finding the order of nucleotides on a 
piece  of DNA . 



From 
Gene to 
Genome   



Human Genome Project 
1990-2003 
$3 billion  



Francis Collins  
J. Craig Venter  



Supercomputers 
&Bioinformatics 



•Sequencing of the whole genome 
of the Organism 

 

•Sequence must be annotated 
– Location of genes  (locationofgenes) 
– Location of transcribed regions (coding region) 
– Location of promoters, start codons and terminators 
– Function of other DNA sequences 
– Translated Protein and assigned function  
 



Celera 



Draft 2000 
Complete 2003 



H. influenzae  
1.8 million bases  
1700 genes 
First Bacteria by Celera 
 

Saccharomyces cerevisiae 
12.1 million bases  
5800 genes 

Drosophila melanogaster 
137 million bases 
13,700 genes 
Celera 



Caenorhabditis elegans 
97 million bases 
19,000 genes 

Homo sapiens (human)  
3.2 billion base  
~25,000 genes 
2% only code for protein 
100,000 proposed earlier 
40,000 after first draft Oryza Sativa (Rice)  

430 million base  
60,000 genes 



$1,000  Genome by 2015-2020  

Every Child Genome 







Sequencing 
is just letters 

How to use it? 



Questions 


