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Accelerated	
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  Project	
  and	
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Disease with Genetic Component 

Identify Genetic Risk Factors 

Diagnostics 

Pharmacogenomics 

Preventive 
Medicine	
  

Therapeutic 
Developments 
•  Gene Therapy 
•  Drug therapy Time 

Today 
Human Genome mapping was completed in 2003 via 
use of technology developed by Applied Biosystems 
and others. 

March 9, 2011 had US regulators approve Benlysta®, 
the first new drug for lupus in 52 years developed by 
Human Genome Sciences 

In September, 2010 Santaris Pharma began trial of 
Hepatitis C drug that blocks the activity of genetic 
material needed by the virus to grow in the liver. 

Gene sequencing machines, typically costing between $80,000 and 
$700,000, help researchers analyze strings of chemical codes that turn into 
proteins, enzymes, and other molecules. 

Genomic startups have funding increased 23% since 2007, even while 
biotech funding decreased 31% overall. There was $261 Million in 2010 
of venture capital funding for genomic startups. 

Bloomberg Business Week, March 21, 2011 
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About five years ago, DNA sequencing of an 
individual's genome cost about $1 million. Three 
years ago, that price tag had dropped to about 
$10,000, and the number continues to fall. 

New tools and technologies are emerging to reduce 
the cost of DNA sequencing so that, ultimately, it can 
be a routine part of both research and medicine. 
Experts say the threshold for making that happen is 
the $1,000 genome. ("Dr. Stephen Turner: Creating 
DNA Sequencing Solutions"). 

Cost	
  of	
  DNA	
  Sequencing	
  

                                                        

With a simple saliva sample we'll help 
you gain insight into your traits, from 
baldness to muscle performance. 
Discover risk factors for 95 diseases. 
Know your predicted response to 
drugs, from blood thinners to coffee. 
And uncover your ancestral origins.  

Plus, get alerts as new discoveries 
are made about your DNA!*  

s $499ur New Low Price For All! 
* Requires a Personal Genome Service subscription at $5/month. 

Order Now »  
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  Broad	
  societal	
  focus	
  on	
  personal	
  
autonomy	
  and	
  control	
  over	
  
“nature”	
  encourages	
  genomic	
  
advances	
  

Personal Observation: DL Brown, 2011 
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Hunter	
  DJ	
  and	
  Kra=	
  P:	
  N	
  Engl	
  J	
  Med	
  2007	
  

“The	
  Duke	
  saga	
  began	
  when	
  a	
  pres/gious	
  medical	
  journal,	
  Nature	
  Medicine,	
  
published	
  a	
  paper	
  in	
  2006	
  by	
  Anil	
  Po^,	
  a	
  cancer	
  researcher	
  at	
  Duke	
  University;	
  
Joseph	
  Nevins,	
  a	
  senior	
  scien/st	
  there;	
  and	
  their	
  colleagues.	
  	
  The	
  described	
  
genomic	
  tests	
  that	
  looked	
  at	
  molecular	
  traits	
  of	
  cancerous	
  tumors	
  and	
  figured	
  out	
  
which	
  chemotherapy	
  would	
  work	
  best”	
   	
   	
   	
   	
  

NYT;	
  July	
  7,	
  2011 	
  	
  

Anil Potti, M.D. Joseph Nivens,Ph.D. 
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NYT;	
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The situation finally grabbed the cancer world’s 

attention – not because of Baggerly and Coombes 

– but because a trade publication, The Cancer 

Letter, reported the lead researcher, Dr. Potti, had 

falsified parts of his resume; claiming among other 

things that he had been a Rhodes scholar. 
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  An	
  equally	
  large	
  risk	
  to	
  advances	
  in	
  
genomics	
  work	
  is	
  fear	
  that	
  “my”	
  
individual	
  gene/c	
  informa/on	
  will	
  
adversely	
  impact	
  “my”	
  insurability,	
  
future	
  health	
  care,	
  or	
  employment.	
  

Personal Belief: DL Brown, 2011 
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•  Military	
  prac/ce	
  -­‐	
  onset	
  asymptoma.c	
  

•  35-­‐year	
  history	
  

•  Uninsurable	
  outside	
  large	
  group	
  (life,	
  health,	
  
disability)	
  

•  Extras	
  not	
  available	
  

•  VA	
  –	
  service	
  connected	
  

Chronic illness: Hepatitis C 
Personal story 
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   Getting Personal: Genomic Medicine is Near      
   By Alison Davis 
   April 28, 2010 

Imagine the future … It is 2030, and at a routine visit to the doctor you hand over your 
personal DNA chip to the receptionist along with your credit card for that visit's co-
payment. On the chip is a key component of your medical record: the readout of all of 
the genes that you inherited from your parents. 

That's all 23,000 of the DNA-based words — your genes — in one place. Because each 
person's DNA is as unique as her/his actual fingerprint, the field of study known as genomic 
medicine offers the chance for treatment strategies tailored specifically to individuals. 

By 2030, research will have told us what our genes can tell us about our health, and what 
they can't. Likely, scientists will have defined several signatures of genetic risk that give you 
and your doctor important information to help you stay healthy, or to take concrete 
preventive steps to keep disease away. But the DNA chip can't replace common sense 
about some basic things: You don't need a DNA chip to know that you shouldn't smoke, that 
you should maintain a healthy diet, and that you should get off the couch for regular 
exercise. 

What will it take to get to this day when personalized medicine becomes routine, as opposed 
to the "one-size-fits-all" medicine of today? The pace of genomic research and related 
technology development has been so quick that it's difficult to digest the new 
knowledge and what it all means. 

Francis	
  Collins	
  2008	
  

Mucous plug and  
bronchiectasis  

This	
  predisposi.on	
  is	
  caused	
  by	
  muta.ons	
  in	
  the	
  CF	
  transmembrane	
  
conductance	
  regulator	
  (CFTR)	
  gene,	
  resul.ng	
  in:	
  	
  

• 	
  the	
  absence	
  of	
  CFTR-­‐mediated	
  Cl-­‐	
  secre.on	
  and	
  regula/on	
  of	
  
epithelial	
  Na+	
  channel	
  (ENaC)	
  func/on;	
  	
  

• 	
  the	
  sole	
  dependence	
  on	
  extracellular	
  ATP	
  to	
  rebalance	
  these	
  ion	
  
transport	
  processes	
  through	
  P2	
  purinoceptor	
  signaling.	
  

Cystic Fibrosis 

autosomal recessive  

Cystic fibrosis trans-
membrane 

conductance regulator 
(CFTR) gene  

International researchers, co-led by 
a Swiss team, have discovered three 
genes in the DNA of HIV-infected 
patients that offer protection against 
the virus. 

Telenti's team spent 18 months 
tracking the genes (Keystone) 

The EuroChavi consortium, 
coordinated by Amalio Telenti, sifted 
through data collected from more than 
30,000 patients. 

They arrived at 486 patients who had 
had multiple blood tests documenting 
viral loads after infection and before 
they started receiving antiretroviral 
treatment. 

Patients involved in the study came 
from Switzerland, Italy, Britain, 
Australia, Spain and Denmark. The 
genetic analysis was performed at the 
universities of Lausanne and Geneva, 
and Duke University in the US. 

"We found three genes that were 
very powerful against the virus. 
If you have the good luck to 
have these gene variants, they 
will protect you from the virus," 
Amalio Telenti of Lausanne 
University's institute of 
microbiology told swissinfo. 
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  Personal	
  autonomy	
  and	
  
control	
  over	
  “nature”	
  

	
  Where	
  is	
  
balance	
  point?	
  

The linked image cannot be displayed.  The file may have been moved, renamed, or deleted. Verify that the 
link points to the correct file and location.

An ethical storm hit the University of California, Berkeley, earlier this year after 
it invited more than 5,000 incoming students to receive a personal genetic 
analysis of three genes associated with how they metabolize lactose, alcohol 
and folic acid.  Privacy fears led to a public outcry and a bill in the California 
legislature to block the program. That effort failed, but the California Department of 
Public Health has since ruled that federal law prohibits the university from giving 
students their individual results.  

You have put a lot of yourself into the program--even having your own genes 
tested for a range of diseases to present the results to the students--what has 
driven you to get so involved?  
We all have a fundamental right to know about ourselves. That right needs to be 
coupled with the means of understanding, and that is an important role for 
universities. Ignorance is never illuminating. The importance of the issues 
surrounding personal genetic information are obvious, and knowledge trumps 
fear, but it sometimes takes a while.	
  

Genetic education: Reflections on Berkeley's student gene-testing program 
Geneticist Jasper Rine reflects on a controversial gene-testing programme. 

September 21, 2010  By Zoë Corbyn  
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Soci
etal	
  

Outr
age	
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link points to the correct file and location.

JANE ADES, NHGRI 

THE	
  BROADENING	
  SCOPE	
  OF	
  MEDICAL	
  GENETICS	
  OFFERS	
  A	
  
RANGE	
  OF	
  CAREER	
  OPPORTUNITIES,	
  FROM	
  JUNIOR	
  FACULTY	
  
POSITIONS	
  TO	
  SENIOR	
  LEADERSHIP	
  ROLES,	
  AND	
  STRONG	
  BASIC	
  
SCIENCE	
  KNOWLEDGE	
  IS	
  AN	
  INTEGRAL	
  REQUIREMENT	
  FOR	
  
MANY	
  EMPLOYERS.	
  “THERE'S	
  A	
  BIG	
  DEMAND	
  AT	
  THE	
  MOMENT	
  
FOR	
  CLINICAL	
  GENETICISTS	
  WHO	
  SPEND	
  A	
  SIGNIFICANT	
  
COMPONENT	
  OF	
  THEIR	
  TIME	
  IN	
  RESEARCH,”	
  SAYS	
  DARRYL	
  
WAGGONER,	
  MEDICAL	
  DIRECTOR	
  OF	
  HUMAN	
  GENETICS	
  AT	
  THE	
  
UNIVERSITY	
  OF	
  CHICAGO	
  MEDICAL	
  CENTER.	
  

ONE	
  PARTICULAR	
  GROWTH	
  AREA	
  IN	
  THE	
  JOB	
  MARKET	
  IS	
  
GENETIC	
  COUNSELLING.	
  “AS	
  GENETICS	
  LOOKS	
  MORE	
  INTO	
  
SUBTLE	
  GENETIC	
  SUSCEPTIBILITIES	
  TO	
  MORE	
  COMMON	
  
DISEASES,	
  THERE'S	
  GOING	
  TO	
  BE	
  A	
  HUGE	
  ROLE	
  FOR	
  GENETIC	
  
COUNSELLORS	
  TO	
  INTERPRET	
  WHAT'S	
  HELPFUL	
  TO	
  KNOW	
  AND	
  
WHAT'S	
  NOT,”	
  SAID	
  THEREASA	
  RICH,	
  A	
  GENETIC	
  COUNSELLOR	
  AT	
  
THE	
  UNIVERSITY	
  OF	
  TEXAS	
  MD	
  ANDERSON	
  CANCER	
  CENTER	
  IN	
  
HOUSTON.	
  THERE	
  IS	
  ALSO	
  AN	
  INCREASING	
  NEED	
  FOR	
  MORE	
  
SPECIALISED	
  COUNSELLORS.	
  “THE	
  CANCER	
  FIELD	
  IS	
  PROBABLY	
  
THE	
  LARGEST	
  GROWING	
  JOB	
  MARKET,”	
  SAYS	
  KAREN	
  LU,	
  CO-­‐
DIRECTOR	
  FOR	
  CLINICAL	
  CANCER	
  GENETICS	
  AT	
  MD	
  ANDERSON	
  
CANCER	
  CENTER.	
  

MD ANDERSON CANCER CENTER 

Karen Lu: 
Cancer is an 
expanding field 
for genetic 
counselors 

Medical	
  Gene/cs	
  
Training	
  

1.  52	
  ACGME	
  accredited	
  programs	
  

2.  207	
  trainee	
  posi/ons	
  approved	
  in	
  these	
  
programs	
  

3.  88	
  trainees	
  appointed	
  in	
  programs	
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Medical	
  Gene/cs	
  
Training	
  

•  Clinical medical geneticists are physicians who 
provide comprehensive diagnostic, 
management, treatment, risk assessment, and 
genetic counseling services for patients who 
have or are at risk for having genetic disorders 
or disorders with a genetic component. 

•  A residency in clinical medical genetics may be 
accredited to provide two and/or four years of 
graduate medical education.	
  

Medical	
  Gene/cs	
  Training	
  

 Molecular Genetic Pathology (MGP) is the 
subspecialty of Medical Genetics and Pathology in 
which the principles, theory, and technologies of 
molecular biology and molecular genetics are used to 
make or confirm clinical diagnoses of Mendelian 
genetic disorders, disorders of human development, 
infectious diseases and malignancies, to assess the 
natural history of those disorders, and to provide the 
primary physician with information by which to improve 
the ability to provide optimal care for individuals 
affected with these disorders. 
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  the	
  upside,	
  
and	
  nega.vely	
  impact	
  long	
  term	
  
funding	
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