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Genotyping	  
•  Determine	  the	  DNA	  sequence	  of	  any	  organism	  
•  Compare	  that	  sequence	  to	  a	  reference	  
sequence	  

•  Looking	  for	  variaBon	  between	  the	  sequences	  
– Find	  causes	  of	  species	  diversity	  
– Understand	  cause	  of	  disease	  



Reference	  Genomes	  
•  Human	  Reference	  Genome	  
– CombinaBon	  of	  anonymous	  donors	  
–  	  >70%	  from	  one	  male	  in	  Buffalo,	  NY	  

www.ncbi.nlm.nih.gov/projects/genome/assembly/grc/	  



www.1000genomes.org	  





FROM	  WHERE	  DO	  THESE	  
VARIATIONS	  ARISE?	  



DNA	  MutaBons	  

•  Spontaneous	  errors	  in	  replicaBon	  
•  Aging	  
•  Mutagenic	  agents	  
•  IrradiaBon	  
•  Viruses	  



Crossing	  Over	  in	  Meiosis	  



DefiniBon:	  Allele	  

•  Allele:	  alternaBve	  forms	  of	  the	  same	  gene	  
•  Homozygote:	  2	  copies	  of	  same	  allele	  
•  Heterozygote:	  2	  different	  alleles	  



“Ginger	  Gene”	  

•  MelanocorBn	  1	  receptor	  (MC1R)	  
•  V60L	  allele	  caused	  ginger	  gene	  
•  It	  lightened	  the	  skin	  and	  allowed	  people	  to	  get	  
more	  vitamin	  D	  from	  weaker	  sunlight	  

•  But	  increased	  their	  vulnerability	  to	  
melanomas	  

•  Common	  in	  Europe	  
•  Recessive	  



EXAMPLES	  



Round	  &	  Wrinkled	  Peas	  

•  Sbe1	  –	  starch	  branching	  enzyme	  I	  
•  rr	  peas	  taste	  sweeter	  



PracBcal	  Uses	  

•  InvesBgaBng	  disease	  
•  Paternity	  tesBng	  
•  Genotyping	  transgenic	  organisms	  



GENOMIC	  LOCATION	  OF	  
VARIABILITY	  



Genomic	  DNA	  

Intron	  Exon	  Promoter	   3’	  UTR	  



VariaBon	  in	  Promoter	  Region	  

•  PossibiliBes	  
– prevent	  or	  promote	  transcripBon	  factor	  binding	  
– alter	  RNA	  polymerase	  binding	  
– produce	  unstable	  RNA	  polymerase/transcripBon	  
factor	  binding	  

– all	  of	  these	  could	  alter	  gene	  expression	  
•  Could	  also	  have	  no	  effect	  



VariaBon	  in	  Exon	  Region	  

•  PossibiliBes	  
– alter	  amino	  acid	  sequence	  
– produce	  truncated	  protein	  product	  
– produce	  unstable	  or	  non-‐funcBonal	  protein	  
product	  

•  Could	  have	  no	  effect	  



VariaBon	  in	  Introns	  &	  3’	  UTR	  

•  PossibiliBes	  
– Alter	  RNA	  splicing	  and	  processing	  
– Affect	  stability	  of	  mRNA	  
– Alter	  protein	  product	  
– Promote	  degradaBon	  of	  the	  mRNA	  

•  Could	  have	  no	  effect	  



TYPES	  OF	  DNA	  VARIATION	  



Single	  NucleoBde	  Polymorphism	  
(SNP)	  



Example:	  Cold	  Sore	  SuscepBbility	  

•  SNP	  in	  the	  promoter	  region	  for	  IL28B	  
•  IL28B	  consistently	  mutated	  in	  people	  w/sores	  
•  Therefore,	  can’t	  make	  a	  funcBonal	  protein	  
and	  mount	  adequate	  immune	  response	  	  

•  Same	  people	  w/	  IL28B	  mutaBon	  –	  less	  likely	  to	  
respond	  to	  hepaBBs	  C	  treatment	  

•  Therapies:	  acyclovir	  but	  perhaps	  in	  the	  future	  
giving	  IL28B	  



InserBon/DeleBon	  



Short	  Tandem	  Repeats	  



Microsatellites	  



Copy	  Number	  VariaBon	  
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