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                  Key Points 

 Reduction in the cost of whole genome 
sequencing with the proliferation of 
NGS generated ‘omics’ online 
databases. 

  
 Big data-driven analyses of population 

and personalized differences in DNA 
sequence variation to unlock the 
mysteries of genes in health and 
disease and health disparities. 
 

 President Barrack Obama’s launch of 
the ‘Precision Medicine Initiative’ in 
his 2015 State-of-the-Union address.  

 



 The Human Genome  

Gen(omic)s is the 

study of  the global  

properties of  the  

human genome,    

whereas genetics is  

oriented towards the  

study of  individual  

genes and/or   
groups of  genes.  

 



The Human Genome Project 

  

    
 

With completion of  the  

human genome project   

comes a new KNOWLEDGE-

base for biology and 

biomedical science –  
 
KNOWLEDGE as old as the 

origins of  humanity, and as 

new as the most recent  

genomics discovery. 
 

   

“Timeless KNOWLEDGE whose time has come” 



Based on the National 

Human Genome Center 

at Howard University 

Meeting  
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 Single Nucleotide Polymorphisms  



   The aim of  the 1000 Genomes Project  

   is to discover, genotype and provide 

   accurate haplotype information on all 

   forms of  human DNA polymorphism in 

   multiple human populations.  
 
   Specifically, the goal is to characterize 

   over 95% of  variants that are in 

genomic regions accessible to current high-throughput 

sequencing technologies and that have allele frequency of  

1% or higher (the classical definition of  polymorphism) in 

each of  five major population groups (populations in or with 

ancestry from Europe, East Asia, South Asia, West Africa 

and the Americas). 

1000 Genomes Project 
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HAPLOTYPE         SNP              FREQUENCY 

  R305W A355A A686A A776A African Nigerian Hispanic European Asian 

  C/T G/A A/C C/T  American    American 

  

1*  C G A C  0.348 0.282 0.101  0.041 0.143 

2  C G A T  0.225 0.250 0.209  0.148 0.199  

3  C G C C  0.064 0.138 0.031  - - 

4  C G C T  0.023 0.018 -  - - 

5  C A A C  0.114 0.062 0.337  0.321 0.247 

6  C A A T  0.104 0.020 0.289  0.425 0.411 

7  C A C C  0.011 0.012 -  0.003 - 

8  T G C C  0.036 0.074 -  - - 

9  T G A C  0.047 0.130 -  0.018 - 

10  T G A T  0.023 0.009 0.033  0.038 - 

11  T A A T  - 0.005 -  - - 

12  T A A C   -  - -  0.006 - 

13  T A C C  0.006  - -  - - 

     2N=          512       200  64          372 120  

P gene haplotype frequencies 



In 2007  
researchers came to 

appreciate the extent to  

which our genomes differ  

from person to person  

and the implications of  

this variation for  

deciphering the genetics  

of complex diseases and 

personal traits. 

Individual and Population-based Genome Variation 



1. The HGP ushered in the era of genomic 
medicine characterized by molecular diagnosis 
and classification. 
 

2. Human genome sequence variation can be used 
to individualize and personalize population 
risks, yielding  genotype specific risk 
assessments in complex diseases. 
 

3. Gene expression can be used to identify 
environment dependent phenotypic variation in 
complex diseases.  

 



• After decades of research, we are 
poised to enter a new era of medical 
practice where detailed genetic and 
other molecular information about a 
patient's disease is routinely used to 
deploy effective, patient-specific 
remedies to treat it. We are about to 
enter the era of precision medicine. 

 PRECISION MEDICINE 



Genome Variation in Cancer Biology  

1. Innovations such as  next generation sequencing 

(NGS) and  The Cancer Genome Atlas (TCGA) have 

revealed that cancer comprises hundreds of  distinct 

molecular diseases. 

2. Breakthroughs in understanding the molecular 

biology of  cancer have led to an unprecedented 

number of  new targets in oncology drug 

development. 

3. Progress in the identification of  biomarkers yields 

more efficacious and potent treatments, reduced 

toxicity/adverse drug effects, and selection of  

responsive patients. 



Genome Variation in Cancer Biology (cont’d) 

5. Advances in molecular techniques make it possible to 

profile and characterize cancer on a molecular basis 

(e.g., comparing and evaluating cancer stem cells and 

circulating tumor cells) which facilitates: 
 

 • estimation of  the risk for metastatic relapse or 

 metastatic progression (prognostic information); 

 •  stratification & real-time monitoring of  therapies;     

 •  identification of  therapeutic targets and  resistance 

 mechanisms understanding metastatic development 

 in cancer patients. 
 
 6.  Early clinical successes with targeted therapies suggest       

  that cancer might one day be managed as a chronic    

        disease using an evolving cocktail of  drugs. 
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Genomics to Society 
 Research challenges and opportunities  

As  genomicists reach out to study the world’s  

populations, recognizing and respecting cultural  

diversity is critical to realizing the Healthy People 

2020 goals of health equity.   
 

The multicultural nature of Africa and the African  

 Diaspora provide unique opportunities to apply  

genome-based tools and technologies in  

investigating the contribution of culture to health  

equity in “precision medicine in diverse populations”.   
   

___________________________________________________ 

 



    

Critical Research Questions                                                               

 What is the link between genes and behavior? 

 How does our genotype interact with our 

environment to produce behavior? 

 What methods are available to investigate 

these questions? 

 What are the societal (social) and 

philosophical (ethical) implications of 

discovering such links? 
 




