




- While Mr. Franklin was speaking about knowing one’s self in the philosophical sense 
- Here we are talking about truly understanding our genetic make-up at the 

molecular level (the lowest meaningful level) 
- Understanding disease in a way that was not previously possible. 
- We have learned in the last 10-15 yrs. that cancer is a disease of the genome at the 

cellular level. 
- We’ve now the technology to see genomic aberrations & derangements at the base 

level. 



- Please excuse me if this is too elementary, but I just want everyone on the same page 
- Contained within the chromosomes (proper) is the entirety of the genome (or our 
genetic code) 

- DNA is coded using a 4 base code (ATCG) 
- It is the DNA bases which code instructions 
- Instructions confer cellular action 

- 1% of the genome codes for proteins (we call these sections exons) 
 



- HGP yielded a nearly complete map of the human DNA sequence 
- Illumina just announced a few days ago, WGS can be done in 1 day at a cost of $1K 
- Because of the cheapness, it will soon enter clinical practice 
- Oncology is seeing some of the biggest impacts: 

- In the form of new classes of therapeutics / drugs 
- Current treatments are far too toxic and we are finding tumors too late 



- This is just a graphic 
- Cancer is a disease of the genome at the cellular level 
- Each cancer has an entire genome in it, only it is mutated 

- That is, within a someone with cancer there exist two genomes; one from the 
tumor (somatic), the other he/she was born with (germline) 

- Next-generation sequencing and its associated analyses can differentiate between 
somatic and germline mutations  
 



- For everyone here has a DNA sequence that is 99% identical 
- If we were all dogs, we would all be of the same breed 

- However, it is the variability that defines the human population 
- Underlies different prognoses & outcomes in disease states 
- A primary reason why categorical therapeutic approaches do not always work (lack 

specificity) 
 





- This graphic illustrates the heterogeneity that exists not only between tumor, but 
within a particular person’s tumor 

- We know that not every tumor cell within a particular tumor are identical 
- Tumors are a mosaic.   



- Here we are looking at the cancer at a tissue and morphological level 
- In the center, we see a tissue cross-section of a human prostate gland that is 

cancerous 
- Around the periphery are the tissue subtypes within the cancerous prostate gland 

- “PIN” is not normal but not cancerous 
- “Differentiated carcinoma” show different levels of aggressiveness of the 

cancer 



- Here we are looking at the clonal / molecular level 
- At the clonal evolution of cancerous cells 

- X-axis shows time, Y-axis shows the expansion of mutated cells 
- Over time we see that a so-called “founding clone”, that initiated the cancer, gains 

mutations over time 
- At presentation, a sample of the patient’s tumor will appear as a cross-section 

- Exhibiting different abundances of various subclones 
- During treatment a “selection event” occurs, some mutations are killed, others 

survive 
- Some mutations might be a result of treatment (chemo) and ultimately proliferate 

and kill the patient 

















- X-axis in all plots is the variant allele frequency 
- It is basically the relative abundance of the variant within the sample 

- Y-axis is depth in the copy number plots and density in the top plot 
- Each dot is a variant / mutation found within the sample 
- We can label variants in found in certain genes, by providing a custom gene list we 

are interested in annotating 



- Filtered on minimum and maximum depth 
- Everything is re-calculated and displayed interactively 
- Future work: 

- Filtering on allelic freq.  
- Clustering of subclones 



- Biomedicine is evolving at an ever accelerating pace 
- Human Genome Project established the foundation of  modern molecular 

medicine.   
- Subsequent fruits of this public-private partnership continue to advance 

technology that is now changing the practice of medicine, especially cancer. 
- Now able to profile & interrogate the genome completely at the level of DNA bases, 

in a single day for a cost of $1000.  
- All patients genomes will very soon be a routine part of the standard medical record. 
- Variants discovered within DNA reveal mutations that cause disease & are 

recognized  as known drug targets 
- Variant Consensus Reporter (VCR) and CloneViz are custom software tools designed 

at UAMS & are now assisting with the analysis of WES data sets.  
 




