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Lamarckian Evolution

ÅJean-Baptiste Lamarck (1744ï

1829), a French naturalist, was

among the first group of scholars

advancing the idea that evolution

occurred and proceeded in

accordance with natural laws.

Wikipedia (http://en.wikipedia.org/wiki/Jean-

Baptiste_Lamarck 11/16/2010)
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Major thesis of Lamarckian Evolution:

The environment brings up new needs, 

resulting in adaptive changes in animals

Wikipedia (http://en.wikipedia.org/wiki/Jean-

Baptiste_Lamarck 11/16/2010)

ÅLamarck proposed the theory of "inheritance
of acquired characters.ò He believed
animals including the human lose unused
traits and develop useful characteristics that
are inherited by their offspring

ÅHe cited examples such as blindness in
moles, the absence of teeth in birds,
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and the elongated necks of giraffes as 
evidence in support of his theory

His ideas were well accepted by most 

naturalists until 

Charles Darwin 

published his 

άhǊƛƎƛƴ ƻŦ {ǇŜŎƛŜǎέ
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Darwinian Evolution- Natural Selection

Charles Robert Darwin (1809 ï1882), an English naturalist, 
proposed and published his highly popular evolution theory 
known as natural selection as a book entitled ñOn the 
Origin of Species.ò  It explains how all species of life have 
evolved over time from common ancestors.  

Slowly but surelyé..Darwin 

wrote, "éNatural selection acts 

only by taking advantage of slight 

successive variations; she can 

never take a great and sudden 

leap, but must advance by short 

and sure, though slow steps." 

Wikipedia (http://en.wikipedia.org/wiki/Charles_Darwin 11/16/2010)
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Population speciation: Evolution is a process 

that occurs in the heritable characteristics of a 

population over time.

However, the Darwian evolution fails to explain the 

transmission of acquired characters such as a 

significant increase in breast cancer risk among 

Asian-American women within one generation after 

immigration.  

Darwinian Evolution- Natural Selection

Wikipedia (http://en.wikipedia.org/wiki/Charles_Darwin 11/16/2010)
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In the past, susceptibility of disease was believed to be

determined solely by inheritable information carried on the

primary sequence of the DNA

Aberrant changes in linear DNA sequence result in

mutations, deletions, gene fusion, tandem duplications,

or gene amplifications causing disregulation of gene

expression that underlies the genesis of disease

Genetic Basis of Disease Variability

Tang WY and Ho SM Reviews in Endocrine & Metabolic Disorders 2007
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Genetic charges give rise to alternative traits that are 

better fits for a new environment : e.g.. Skin color (I)
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Conrad H. Waddington

(1905-1975) ïa developmental biologist

ÅThe term epigenetics means outside

conventional genetics

ÅWaddington exposed Drosophila pupae to heat and observed

altered wing-vein patterns (1940) when the flies emerged. The

altered phenotype persisted in the population long after the

stimulus was removed, suggesting that exposure to an

environmental factor during a critical developmental window

could produce a lifetime phenotype-change

ÅHe argued that this phenomenon represented an acquired

character had been assimilated into the genetic code of the flies

and referred to this as ñgenetic assimilation,òor ñepigeneticsòin

modern terminology
Tang WY and Ho SM Reviews in Endocrine & Metabolic Disorders 2007

Nature Reviews Genetics

(1977 The Royal Society)
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It refers to features such as chromatin and DNA

modifications that are stable over rounds of cell

proliferation. The acquired characters can be

transmitted to daughter cells or perhaps to the

next generation

It does not involve changes in the primary DNA

sequence of the cell/organism and therefore is

potentially reversible

Epigenetics regulates when and which sets of

genes are turned on and turned off in a specific
cell type or organ

Unique features of epigenetics

Tang WY and Ho SM Reviews in Endocrine & Metabolic Disorders 2007

Ho SM J. Allergies Clinical Immulogy 2010
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Epigenetics- an emerging theory to explain 

individual variations in cancer risk

Å Epigenetics is the process by which the genotype of an organism

interacts with the environment to produce its phenotype. It provides a

framework to explain the source of variations in individual organisms

and among populations

Å Epigenetics explains why cells, tissues, and organs in an individual are

different when every cell in the body are carrying identical genetic

information. The differences are caused by the expression of different

sets of genes in different cells in a distinct temporal sequence

Å It also explains why members of a population or identical twins are

different albeit the members/twins have very similar or identical genetic

materials

Tang WY and Ho SM Reviews in Endocrine & Metabolic Disorders 2007

Ho SM J. Allergies Clinical Immulogy 2010
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morphogens

Epigenetic mediation of normal differentiation -
genes are compartmentalized into active (filled circles) and 

inactive (open circles) domains 
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Genetic 

polymorphisms

Epigenetics

The epigenetics serves as an interface between the 

environment and the inherited genome

?

?

Environmental factors
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Epigenetics are markings etched in the "margins" of one's genetic make-up 

Relationship between genetics and epigenetics

Genome: static

Epigenome: 

dynamic; 

subjected to 

changes including 

those brought on 

by environmental 

factors

Tang WY and Ho SM Reviews in Endocrine & Metabolic Disorders 2007

Ho SM J. Allergies Clinical Immulogy 2010
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