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Introduction I

 Genetics and 
biotechnology have 
great impact on human 
lives, but they also raise 
larger questions about 
ethics, social policy and 
law.



Eugenics
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Eugenics I

 After the publication of “The 
Origin of Species,” by 
Charles Darwin, Francis 
Galton, Darwin’s cousin, 
proposed that selection 
should be used to improve 
the human species through 
selective breeding.

 A new field that was called 
eugenics.



Eugenics II

 The thinking was that the 
intelligence, economics and 
social level of mankind would 
greatly improve within society.

 People with desirable traits such 
as leadership, and musical ability 
should be encouraged to have 
large families.

 While people with undesirable 
traits such as mental retardation
and physical deformities should 
be discouraged from 
reproducing.



Eugenics III

 This thought process, 
that human traits are 
ONLY determined by 
genes, without any 
environmental 
influence, was known as 
hereditarianism. 

 [huh-red-i-tair-ee-uh n-
siz-uh m]



Eugenics IV

 Following World War I, immigrants 
from Europe entered the United 
States in large numbers.

 President Coolidge, stating that 
“America must remain America,” 
signed the Immigration Restriction 
Act of 1924.

 The law reduced entry quotas from 
countries such as Italy and Russia 
(eastern Europe) while allowing large 
numbers of immigrants from France, 
Germany and Great Britain.

 Eastern Europe had high levels of 
unemployment, poverty and crime—and 
was considered genetically inferior.



Eugenics V

 Chinese Exclusion Act(s)

 1882

 1902

 Agreement between 
United States and Japan

 1907



Eugenics VI

 In the early 1900’s, the 
eugenics movement was 
used to help pass laws 
requiring the 
sterilization of people 
who were defined as 
genetically, 
intellectually and 
morally inferior.



Eugenics VII
Buck v. Bell II

• Virginia woman: -Carrie Buck, 
her mother Addie and her 
daughter Vivian.

 A Virginia court had determined 
that Carrie should be sterilized 
because she was feebleminded 
and promiscuous.

 Carrie was an unmarried 
teenager living in a foster home 
with her daughter.

 After the ruling in Virginia 
court, Carrie was sterilized.



 US Supreme Court Buck v. Bell 1927

 Justice Oliver Wendell Holmes written opinion: -

 “We have seen more than once that the public welfare may call upon 
the best citizens for their lives. It would be strange if it could not call 
upon those who already sap the strength of the State for these lesser 
sacrifices, often not felt to be such by those concerned, in order to 
prevent our being swamped with incompetence. It is better for all the 
world if, instead of waiting to execute degenerate offspring for crime 
or to let them starve for their imbecility, society can prevent those who 
are manifestly unfit from continuing their kind. The principle sustains 
compulsory vaccination is broad enough to cover cutting the fallopian 
tubes. . . . Three generations of imbeciles are enough.”

 Later, investigation showed that Carrie was actually raped by a relative.

Eugenics VIII
Buck v. Bell



Eugenics IX

 After the ruling, 
sterilization laws were 
passed in many states.

 33 states passed laws 
providing for the 
sterilization of certain 
individuals.

 Feebleminded

 Individuals with real 
AND imagined
disabilities.



Eugenics X

 More than 60,000 known people 
were sterilized.

 Practice ended in 1979.

 As of 2012, there are over 1000 
known sterilized individuals still 
living and North Carolina 
became the first state to offer 
compensation.

 The Supreme Court ruling has 
NEVER been modified or 
overturned!



Eugenics XI

 The sterilization laws in the United 
States served as models for the 1933 
“Law for the Protection Against 
Genetically Defective Offspring” 
passed by Germany by the Nazi 
government.

 Leading to the killing of people 
defined as socially defective, 
physically deformed, mentally 
retarded and/or mentally ill.

 Later, eugenicists used eugenics as 
justification for the eradication of 
entire ethic groups such as the Gypsies 
and Jews.



All of this occurring before modern 
day genetics arrived on the scene.
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Impact of Genomics
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Impact I

 The development and use of 
recombinant DNA 
technology ushered in the era 
of genomics.

 The Human Genome project, 
beginning in 1990, allowed 
for the first draft of the entire 
human genome in 2001.

 Today, there is a catalog of 3 
billion nucleotides and the 
20,000 to 25,000 genes that are 
carried in human cells.



Impact II
SNP’s I

 With the human genome 
sequenced, scientists have 
discovered over 11 million 
SNP (Single nucleotide 
polymorphism)

 Single nucleotide differences 
between and among 
individuals in a population or 
species.

 Determined through the use of 
multiple individuals.



Impact III
SNP’s II

 Scientists are using genetic markers, 
called haplotypes (clusters of SNPs) 
to screen large numbers of 
individuals looking for links 
between these SNPs and common 
complex traits and disorders.

 These genome-wide association 
studies (GWASs) gave insight into 
genes related to Type II diabetes, 
cancers, neurodegenerative diseases 
(Alzheimer’s), mental illness and 
cardiovascular disease.



Impact IV
SNP’s III

 Today, there are genetic tests 
for cystic fibrosis, sickle cell, 
PKU (phenylketonuria) and 
muscular dystrophy.

 New technology has made it 
possible to screen an 
individuals entire genome 
using what are called DNA 
microarrays.
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Stem Cell Research
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Impacts V
Stem Cell Research I

 Stem cell research, derived from 
early embryos or adult tissue, 
provides the capability of 
producing tissue and organs.

 In the embryo, totipotent stem 
cells can differentiate to produce 
one about 200 different types of 
cells.

 In adults, stem cells are a 
reservoir that provides 
replacements for cells lost 
through injury, disease or wear 
and tear.



Impacts VI
Stem Cell Research II

 Today, the ability to produce 
stem cells from normal body 
cells, induced pluripotent
stem cells (iPS), provide 
even greater opportunities to 
treat disease such as heart 
disease, diabetes and other 
degenerative diseases.

 Regenerative medicine



Impacts VII
Stem Cell Research III

 However, there are 
many ethical issues 
surrounding the use of 
stem cells.

 Particularly embryonic 
stem cells.
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Societal Impacts—
Biotechnology
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Impacts VIII
Biotechnology I

 Biotechnology, with the use
of recombinant DNA, allows 
scientist to genetically modify 
organisms…and/or create an 
entire organism from scratch.

 More than 85% of corn and 
95% of soybeans grown in 
the United States are 
genetically modified.



Impacts IX
Biotechnology II

 Ethical questions that arise from 
GMO’s

 Should humans buy and eat 
food from genetically 
modified animals and plants?

 Is milk from cloned cows 
safe?

 Should children be vaccinated 
using edible vaccines 
produced from genetically 
modified bananas?

 Save your answers for the 
debates!



Questions…
So many ethical, legal and moral questions raised 

through genetics—many not even mentioned within 
the packet.
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