




Proposition 1

It must be true that 
quantitative traits are 
“complex”, in any sense of the 
word.
Why?





Proposition 2

It must be true that epistasis
is pervasive







Proposition 3

A phenotype must be the 
result
of a system involving epistasis 
and non-linearities of all sorts







Coping with complexity



THE CENTRAL DOGMA OF 
QUANTITATIVE GENETICS:
the additive genetic model





THE AGE OF INNOCENCE











ABSTRACTION PARADIGM 2



A (slightly) less naïve form of 
approximating G is the 
whole-genome linear model: 



PARADIGM 2 IS NAÏVE FOR 
DISCOVERY



Dealing with epistatic 
interactions and non-linearities
gene x gene
gene x gene x gene
gene x gene x gene x gene
………….





PARADIGM 3
(machine learning:

largely non-parametric)



Distinctive aspects of 
non-parametric fitting



Logistic regression with thin-plate 
splines





CROSS-VALIDATION (CV)



















SOME CASE STUDIES
WITH RKHS





REFINING THE 
INFORMATION FROM 

MARKERS



























TENTATIVE CONCLUSION: 
choice of method does not 

make a difference,
in practice







FURTHER DOWN THE ROAD











SOME POSTERIOR 
THOUGHTS



ROUSSEAU ON THE ADDITIVE 
GENETIC MODEL



“Would you refuse your 
dinner because you do not 
understand the digestive 

system?”

quote by British mathematician 
in

“The emperor of the maladies: 
a biography of cancer”,2010, 

by
Siddhartha Mujkherjee



Conclusions
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