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Timeline of Genetics/Genomics 

Prog Retin Eye Res 2016;55:1 



Sequencing Revolution 

• Chain termination method 

– Frederick Sanger and Alan Coulson 

– J Mol Biol 1975;94:441-8 

 

 

 

• Chemical degradation method 

– Allan Maxam and Walter Gilbert 

– Proc Natl Acad Sci 1977;74:560-4 
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Evolution of Sanger Sequencing 

1987 



Sequencing 
 From Bench to Clinical Lab 

실험(Experiment) 

• Research fund 

• For the purpose of 

understanding of a 

condition better 

• No responsibilities to 

patients 

검사(Clinical Test) 

• Payment by patients 

• For prevention, 

diagnosis, treatment 

as part of patient care 

• Responsibilities to 

patients 

~20 yrs 



Sanger Monopoly on Sequencing 

• Over more than 20 years  

Nature.com 



Novel Sequencing Techniques 

• Pyrosequencing (sequencing by synthesis) 



The First NGS Platform 





NGS Technologies: Roche 454 



Individual Genome 

May 31, 2007 
 
http://www.bcm.edu/news/packages/watson_genome.cfm 

James Watson (left) receives a digital copy of his genome sequence from 
Jonathan Rothberg in May 2007. (Apr 16, 2008. Bio-IT World) 



NGS Technologies: Illumina 

Sequencing by Synthesis (SBS) 



The Next-Generation 



Semi-Conductor Sequencing 



The Next-Generation 

Ion Torrent 



Sequencing Cost 



NGS Systems 

Ion S5™ XL System Ion Proton™ System Ion PGM™ Dx System 



What Can We Do with NGS? 

Gene Panel Testing 

Exome Sequencing 

Genome Sequencing 



Exome Sequencing 

http://www.dana-farber.org/newsroom/publications/paths-of-progress-spring-summer-2014/expanding-the-search/ 





Incidental/Secondary Findings 

• Hereditary Cancer Syndromes 
– Hereditary breast and ovarian cancer, Li-Fraumeni syndrome, Peutz-Jeghers 

syndrome, Lynch syndrome, Familial adenomatous polyposis, MYH-associated 
polyposis, Von Hippel-Landau syndrome, Multiple endocrine neoplasia type 1, 
Multiple endocrine neoplasia type 2, Familial medullary thyroid cancer, PTEN 
harmartoma tumor syndrome, Retinoblastoma, Hereditary paraganglioma-
pheochromocytoma syndrome, Tuberous sclerosis complex, WT1-related 
Wilms tumor, Neurofibromatosis type 2 

• Hereditary Cardiovascular Syndromes 
– Ehlers-Danlos syndrome type IV, Marfan syndrome, Loeys-Dietz syndrome, 

Familial thoracic aortic aneurysms and dissections, Hypertrophic 
cardiomyopathy, Dilated cardiomyopathy, Catecholaminergic polymorphic 
ventricular tachycardia, Arrhythmogenic right-ventricular cardiomyopathy, 
Romano-Ward long QT syndrome types 1,2,3, Brugada syndrome, Familial 
hypercholesterolemia 

• Other Syndromes 
– Malignant hyperthermia 



56 genes 
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• Other Syndromes 
– Malignant hyperthermia, Wilson disease, Ornithine transcarbamylase 

deficiency 



59 genes 




























