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 I think it's safe to say we will have individualized, 
preventive medical care based on our own predicted risk 
of  disease as assessed by looking at our DNA. By then 
each of  us will have had our genomes sequenced because 
it will cost less than $100 to do that. And this 
information will be part of  our medical record. Because 
we will still get sick, we'll still need drugs, but these will 
be tailored to our individual needs. They'll be based on a 
new breed of  designer drugs with very high efficacy and 
very low toxicity, many of  them predicted by computer 
models.  

 
Francis Collins 

Time Magazine, February 17 2003 
 



1. Humans have merely 20,000 genes, maybe a few 

thousand more 

2. Much of  our DNA is shared in common with living 

organisms of  all kinds 

3. Closely related species may have different genome 

sizes, and many plants have genomes much longer 

than that of  the human genome 

4. Very large segments of  the human genome are 

comprised of  what was originally termed ‘junk’ and 

shortly thereafter renamed ‘dark matter.’  



…new evidence…contradicts conventional notions that 
genes…are the sole mainspring of  heredity and the complete 
blueprint for all life. Much as dark matter influences the fate 
of  galaxies, dark parts of  the genome exert control over the 
development and the distinctive traits of  all organisms, from 
bacteria to humans…some scientists now suspect that much 
of  what makes one person, and one species, different from 
the next are variations in the gems hidden within our ‘junk’ 
DNA.  
 

 Wayt Gibbs, 2003  
Scientific American 289:47-53 





 Human variation is more subtle than had 
heretofore been assumed, and a great deal 
more remains beyond our understanding. 
Most of this variation is inconsequential; 
however, a considerable amount has 
significance for human health, disease 
susceptibility, and for precision medicine. 



 Signals that affect the activity of DNA, 
producing both similarities and difference 
among genomes, arise largely in the intra-
cellular environment of the organism, many 
of these signals are in turn responses to input 
from environments external to the cell and to 
the organism – an entanglement of 
gene/environment interaction takes place 
ceaselessly from the time of conception. 



 But, equally important, the genome of the 
conceptus on which environmental effects 
impinge is always already a product of the 
enduring effects of evolutionary, historical, 
cultural, and stochastic variables to which the 
DNA of previous generations have been exposed 
over eons of time. In each individual, then, 
genomic difference and similarities arise from 
two sources – DNA contributed by each parent to 
form the genome of the embryo, and the effects 
on that genome made by environmental signals 
from the moment of conception. 



 we cannot factor a complex social situation into so 

much biology on one side, and so much culture on the 

other. We must seek to understand the emergent and 

irreducible properties arising from an inextricable 

interpenetration of  genes and environment. 

 

Stephen Jay Gould,  

An Urchin in the Storm, 1987, p. 153 

 



 All mammals have an ApoE gene for lipid transport and 
cholesterol metabolism. 

 Three most common alleles are present in the following 
percentages in so-called Caucasian populations:    

ApoE  2  (7-8%) 
ApoE  3 (77-78%) 
ApoE  4 (14-16%) 
 
 The presence of  one ApoE 4 allele accelerates the age of  

onset of  AD by about 3-4 years, for carriers of  2 ApoE 4 
alleles the age of  onset may be 8-10 years earlier than non 
carriers. 

 Research has shown that approximately 50% of  individuals 
who are either homozygous or heterozygous for ApoEe4 are 
never diagnosed with AD. 

 
 ApoE 2 alleles appear to be protective. 
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 Incidence of Alzheimer’s disease and 
dementia  among Yoruba are less than half 
that of African Americans 

 Frequency of  ApoE  4 more or less the same in 

both populations 

 Yoruba have a lower incidence of  vascular 

disease and vascular risk factors, including 

hypertension than do African Americans. 

 Yoruba cholesterol and lipid levels much lower 



 Marasmus: a wasting disease caused by 
profound generalized malnutrition. 
“Metabolically thrifty”  

 Kwashiorkor: malnutrition caused by severe 
protein-energy malnutrition causing odema 
and anorexia among other severe symptoms. 
“Metabolically profligate” 
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…life might not be law-like in the Enlightenment 

sense, or even that we may not know when we 

have found such laws. 

 

                       Kenneth Weiss and AnnBuchanan 

Genetics 2011, 188: 761-771.  


