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• The Human Genome	


• Genetic Variation	


• Gene Identification	
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“Junk DNA”	


• Structural Repeats	

• Transposable Elements	

• Non-coding RNAs	
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Transposable Genetic Elements	
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Type	   Structure	   Copy	  Number	   Percent	  

LINE	   850,000	   21	  

SINE	   1,500,000	   13	  

Retroviral-‐like	   450,000	   8	  

Transposon	   300,000	   3	  
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ENCODE project	

•  annotated 20,687 protein-encoding genes	


•  average 6.3 alternatively spliced isoforms per gene	


•  8,801 small RNAs; 9,640 long non-coding 
transcripts	


•  >80% genome transcribed in some cell type	


•  >400,000 enhancers and 70,000 promoters	




Non-Coding RNAs	

tRNA	
 transfer RNA	
 protein synthesis	


rRNA	
 ribosomal RNA	
 protein synthesis	


snRNA	
 small nuclear RNA	
 splicing	


snoRNA	
 small nucleolar RNA	
 RNA modification	


miRNA	
 micro RNA	
 gene regulation	


siRNA	
 small interfering RNA	
 viral defense	


lncRNA	
 long non-coding RNA	
 gene regulation/unknown	




Long Non-Coding RNAs	


•  antisense	


•  intergenic	


•  sense overlapping	


•  sense intronic	


•  processed transcript	




Pseudogenes	




MicroRNA	




Genetic Variation	




Point Mutations	




Indel	




Splicing Mutations	




Triplet Repeat Expansions	




Multiexon Deletion	




Chromosome Microdeletion	




LCR Mispairing	




Red-Green Color Blindness	




DNA Repair	




Frequency of Mutation	




Human Mendelian Phenotypes	




Types of Variants	




Approach to Genetic Disorders	




Genetic Linkage	




Polymorphism	




Linkage���
	


Independent Assortment	
 Complete Linkage	


10% Recombination	
 Likelihood Ratio	




LOD Analysis	




Haplotype Analysis	




Positional Cloning	
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Genome Browser	






Massively Parallel 
Sequencing	




Exome vs. Genome 
Sequencing	




Gene discovery	

variants	


not in database of benign variants	


predicted damaging	


affects one or both alleles	


shared by affected relatives	




Cytogenomics	




Diagnostic Odyssey	



