
HC70A & SAS70A Spring 2015 
Genetic Engineering in Medicine,  

Agriculture, and Law 
 

Professors Bob Goldberg & John Harada 
 

Lecture 9 
 

Science & The Constitution: Regulating 
Science & Genetic Engineering 



TEXT READING 
 

Chapter 9 (Biotechnology Regulations) & 
Chapter10 (Ethics & Biotechnology) 

 
Biotechnology Agencies, Laws, & Patents 



SELECTED REFERENCES 
 
1.  Cloning & The Constitution, By I.H. Carmen (1985) 
2.  A Practical Companion To The Constitution, By J.K. Lieberman 

(1999) 
3.  The Recombinant DNA Controversy: A Memoir, By D. S. 

Fredrickson (2001) 
4.  Genetics: Ethics, Law, and Policy, By Lori B. Andrews et al. 

(2002) 
5.  Stem Cell Century, By Russell Korobkin (2007) 
6.  Biotechnology and The Law, By H.B. Wellons et al. (2007) 
7.  A Guide to Biotechnology Law & Business, By Robert A. Bohrer 

(2007) 
8.  The Role of Science in The Law, By Robin Feldman (2009) 
9.  Patent, Copyright, & Trademark, By R. Stim (2012) 
10. Patents in Genomics and Human Genetics, By Robert Cook-

Deegan & Christopher Heaney, Annu. Rev. Human Genetics, 
11, 383-425 (2010) 

11.  Maryland vs. King, US Supreme Court, June, 2013 



THEMES 
 
1.  History of Genetics & Law in the US 
2.  Inborn Errors & Eugenics 
3.  Evolution and the Law 
4.  Historical Attempts to Regulate Science-The Genetic 

Engineering & Stem Cell Controversies 
5.  Examples of Regulating Science at the Federal and 

State Levels 
6.  Patenting Your Genes 
7.  Government of the United States 
8.  What is in the Constitution About Science-Directly & 

Indirectly? 
9.  Can Scientific Inquiry and Research Be Regulated? 
10.  Can Experimentation Be Regulated Directly? 
11.  Case Studies in Regulating Science Directly 
12.  Can Science Be Regulated Indirectly? 
13.  Regulating Science-A Summary 



“Laws and institutions must go hand in 
hand with the progress of the human 

mind.  As that becomes more developed, 
more enlightened, as new discoveries are 
made, new truths disclosed, and manners 
and opinions change with the change of 
circumstances, institutions must advance 

also, and keep pace with the times.”  
Thomas Jefferson, July 12, 1810  

Is 1810 Science the same 2015 Science? 
What Was Known About Biology in 1810? 
•  The Cell (1665) 
•  Scientific Method (1637) 
•  Living From Living (1668) 
•  Microscope and Microorganisms (1674) 
•  Modern Organism Classification System (1735) 
•  Smallpox Vaccination (1796) 
•  Lamarckian Evolution (1809) 



What is the History of The Relationship Between 
Genetics & the Law in the United States? 



Garrod Discovered That Some Human Metabolic Diseases Have a 
Genetic Basis And Follow Mendelian Rules of Inheritance 



Inborn Errors of Metabolism - Defects in Phenylalanine Breakdown 

A. Garrod 

Dominant or Recessive? 

A.  E. Garrod 



SYMPTOMS 
•  Phenylalanine plays a role in the body's production of melanin, the pigment 

responsible for skin and hair color. Therefore, infants with the condition 
often have lighter skin, hair, and eyes than brothers or sisters without 
the disease. 

•  Delayed mental and social skills 
•  Head size significantly below normal 
•  Hyperactivity 
•  Jerking movements of the arms or legs 
•  Intellectual disability 
•  Seizures 
•  Skin rashes 
•  Tremors 
•  Unusual positioning of hands 
 
TESTS 
•  PKU can be easily detected with a simple blood test. All states in the US 

require a PKU screening test for all newborns as part of the newborn 
screening panel. The test is generally done by taking a few drops of blood 
from the baby before the baby leaves the hospital. 

•  DNA Testing  

PHENYLKETONURIA (1/15,000 US Children) 



F. Galton 

1883 

•  Regression Line 
•  Standard Deviation 
•  Correlation 
•  Fingerprint Patterns 

Darwin’s Cousin 
Cousin 

Francis Galton Invented the Term Eugenics 



Cold Spring Harbor Eugenics Files Cold Spring Harbor Eugenics Files 



State Sterilization Laws 1921 
Government Intervention to Promote Biological Improvement of Humans 

64,000 Forced Sterilizations in US - Last one in Oregon in 1981 
(Tubal Ligations & Vasectomies) 



One of the Most Famous Sterilization Cases in US Legal History 
Carrie Buck (Buck vs. Bell) 

State of Virginia Colony For Epileptics & Feebleminded- 1924 





The ruling was written by Justice Oliver Wendell Holmes. In support 
of his argument that the interest of the states in a "pure" gene pool 
outweighed the interest of individuals in their bodily integrity, he 
argued in 1927: 
 
“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 that sustains compulsory vaccination is 
broad enough to cover cutting the Fallopian tubes.” 
 
Holmes concluded his argument with the infamous phrase "Three 
generations of imbeciles are enough." 



Anderson 360 on Forced Sterilization Laws 



Laws Impacting the Teaching of Science……… 



Laws Impacting the Teaching of Science……… 
State of Tennessee vs. Scopes – 1925 

Butler Act 

Epperson vs. Arkansas – 1968 – US Supreme Court Held That 
Bans on Teaching of Evolution are Unconstitutional on the Grounds 

That They Violate the Establishment Clause of the First Amendment 
Because Their Primary Purpose is Religious 
Tennessee Repealed Butler Act in 1967! 



John Scopes Scientific American, February, 2011 



Tammy Kitzmiller vs. Dover Area School District - 2005 

The ruling concluded that intelligent design 
is not science, and permanently barred the 
board from "maintaining the ID Policy in 
any school within the Dover Area School 

District, from requiring teachers to 
denigrate or disparage the scientific theory 
of evolution, and from requiring teachers to 

refer to a religious, alternative theory 
known as ID." 



Attempts to Regulate Genetic 
Engineering at the Local, 
State, & Federal Levels 

 
The Genetic Engineering 
Controversy: Then & Now 

The Recombinant DNA Controversy: A 
Memoir, By D.S. Fredrickson (2001) 



Cohen-Boyer-1973 

Berg Letter (1974), Asilomar 
(1975), NIH Guidelines & 
Recombinant DNA Advisory 

Committee (RAC) (1976) 



The Berg Letter:  Science, July, 1974 
The Catalyst For the Asilomar Conference  

& NIH Recombinant DNA Guidelines Nobel Prize 
For 

Inventing 
Genetic 

Engineering 



UCLA Biohazard Committee Approvals 
1978 



5/24/77 

2/20/77 

1/17/77 2/7/77 



1/12/78 

Allows P1, P2, & P3 Research Following NIH Guidelines 

2/8/77 Allows Research Following NIH Guidelines 



New State Laws on Labeling  
Genetically Modified Foods 



1. Freedom of Speech 
2. Commerce Clause  
3. Pre-Emption Clause 



Attempts to Regulate Human Cloning and Stem Cell 
Research at the Local, State, & Federal Levels? 

The Stem Cell Funding “Wars” - 1995 to Present 

•  President Clinton’s NIH Advisory Panel Recommended That Federal Funds Be Used 
For Research on Human Embryos Discarded From In Vitro Fertilization -1995   

•  Dickey-Wicker Amendment Prohibited Federal Funding For Research in Which 
Human Embryos Are Destroyed - 1995 

•  Human Embryonic Stem Cells Discovered (hESC) -1998 

•  President Bush Announced That Federal Funds Could Be Used For the First Time on 
Exisiting hESC Lines, but Not on Newly Established hESC lines - 2001 

•  President Bush Vetoes a Bill Passed by Congress Allowing Federal Funding of hESC 
Research - 2006 

•  Present Obama Announced That Federal Funds Could Be Used for hESC Research 
Consistent with the Dickey-Wicker Amendement - 2009 

•  US District Court Halts Federally Funded hESC research Under Obama Guidelines 
-2010 

•  US Appeals Court Allows Federally Funded hESC Research. Upheld by Supreme 
Court – 2010, 2011, 2012, 2013 



There is No Federal Human Cloning Law.  
HR6623, 2012 (Pending), Prohibition Against Human Cloning.   

Fifteen States, Including California, Have Laws Dealing With Human Cloning -- 
From Banning Both Reproductive and Therapeutic Cloning to only Reproductive 

Cloning (e.g., California). 



Should There Be Laws That Prohibit 
Human Cloning? 
 
a.  Yes 
b.  No 



Many Laws Exist That 
Regulate Science at the 

Federal Level 
Some Examples 



(GINA) 

Federal Law on Genetic Discrimination 



DNA Identification Act of 1994 



Laws Exist That Regulate 
Science at the State Level 

Some Examples 



Laws Exist That Regulate Science at the State Level 

State Laws on  
DNA Data Banks 





California Genetic Laws 
 
•  Newborn Genetic Screening 
•  Genetic Non Discrimination in Insurance 
•  Human Cloning Laws 
•  Genetic Employment Laws 
•  Genetic Counselor Licensing Laws 
•  Embryonic and Fetal Research Laws 
•  Embryo and Gamete Disposition Laws 
•  Genetic Privacy Laws 





Mandatory Screening For >50 Genetic Disorders 



California Genetic Privacy Laws 



State Laws on Insurance 
Genetic Discrimination 



State Laws on Health 
Insurance Genetic Discrimination 



State Laws on Stem Cell Research State Laws on Human Cloning 

Constitutional? 



State Laws on  
Biotechnology 



GloFish Fluorescing With Different Colors!! 



What About Other Legal Issues and 
Laws Dealing With Genes and  

Genetic Engineering? 



Life Is Patentable 

6/17/1980 

(Diamond vs. Chakrabarty) 





What Enables the Federal Government & 
States To Enact Laws Regarding Science? 

•  Constitution-Article I Section 8.8 
Promote the General Welfare 

•  Amendments-Bill of Rights 

•  Amendment X-Powers Reserved to States 

•  Federal Criminal Statutes 

•  State Tort & Criminal Statutes 

•  State Constitutions 



Organization of the United States Government 

System of 
Checks & 
Balances 

NO Precedent For This Form of Government in 1789-”Invented” From Scratch! 

1776, David McCullough Founding Brothers & Revolutionary 
Summer Joseph Ellis 

John Adams, David McCullough 



The critical importance of Marbury is the
assumption of several powers by the
Supreme Court. One was the a uthority to
declare acts of Congress, and by implication
acts of the president, unconstitutional if
they exceeded the powers granted by the
Constitution. But even more i mportant, the
Court became the arbiter of the
Constitution, the f inal authority on what the
document meant. As such, the Supreme Court
became in fact as well as in theory an equal
partner in government, and it has played that
role ever since.

Marbury v. Madison-1803

Activist Judges? 
Voting Rights, Civil Rights, Age & Gender Discrimination 

Affirmative Action, etc,  

Chief Justice John Marshall 



Article or Amendment What Is Application? 
Preamble Promote the General Welfare 

Article I, Section 8.1 Promote the General Welfare 

Article I, Section 8.8 Patents & Copyrights 

Article I, Section 8.18 Make All Laws to Execute 

Amendment I Freedom of Speech 

Amendment IV Searches & Seizures 

Amendment V Due Process-Privacy-Federal 

Amendment VI Federal Supremacy Clause 

Amendment X Powers Reserved to the States 
(Police Powers) 

Amendment XIII Slavery 

Amendment XIV Due Process-Privacy-State 

How Does the Constitution Affect Science Directly or Indirectly? 



And How Do These 
Articles and Amendments 

Apply to Science? 



What Does the Constitution 
Say Directly About Science? 

Is the Word “Science” in the 
Constitution? 



1.  Article I - Section 8.8 
 
The Congress shall have the Power: 

 
[8] “To Promote the Progress of Science and 
the useful Arts, by securing for limited Times 
to Authors and Inventors the exclusive Right 
to their Writings and Discoveries” 

Keyword: Inventors not Science.   
Wanted to Promote Economic Development & Promote a 
National Economics Policy Grounded in Property Rights. 

That is,  Entrepreneurship! 
PATENTS!! 



Article I - Section 8.8 

Intellectual Property 

•  Regulate Patents (genes, genetic engineering, cells) 
•  Regulate Copyrights (software) 
•  Regulate Trademarks (biotech companies, drugs) 

 What IS Patentable & What Are the Rules (e.g., 20y)? 



Article I - Section 8.18 
 
The Congress shall have the Power: 

 
[18] “To make all Laws which shall be necessary 
and proper for carrying into Execution the 
forgoing Powers, and all other Powers vested by 
this Constitution in the Government of the United 
States, or in any Department or Officer 
thereof.    

Key Concept: Congress Established Patent and Trademark Office  
(USPTO) and Intellectual Property laws 



How Does the Constitution Deal 
Indirectly With Science? 

Without Using the Word Science or 
Mentioning the Progress of Science and 

Discoveries? 



Preamble 
 
“We the People of the United 

States, in order to form a more 
perfect Union, establish justice, 

insure domestic tranquility, provde 
for the common defense, promote 

the General Welfare……” 
 

Key Concept: General Welfare-Which Can Apply to  
Almost Everything Dealing With Science, Health, Medicine,  

Agriculture, and Safety! 



Article I - Section 8.1 
 
The Congress shall have the Power: 

 
[1] “To lay and collect Taxes, Duties, Imposts, 
and Excises, to pay the Debts and provide for 
the common Defense and general Welfare of the 
United States; but all Duties, Imposts, and 
Excises shall be uniform throughout the United 
States” 

Key Concept: Provide For the General Welfare-Which Can 
Apply to Almost Everything Dealing With Science, Health, 

Medicine,  Agriculture, and Safety! 



Article I - Section 8.1 

Promote the General Welfare: 
Federal Powers 

•  Fund Science Research & Exploration (NIH, NSF, NASA) 
•  Regulate Health (e.g., disease outbreaks) (CDC) 
•  Regulate Medical Testing Devices/Services (DNA Testing) 
•  Regulate Drugs (FDA) 
•  Regulate Food Additives (FDA) 
•  Regulate Releases Into the Environment (GMOs) 
•  Regulate Lab Conditions 
•  Regulate Private DNA Testing/Sequencing Services (23&Me) 
•  Regulate Human Cloning and Stem Cell Funding 
•  Establish DNA Databases (CODIS) 
•  Establish Criminal Codes/Laws 



Article VI 

California GMO Labeling Initiative  
What About Federal 

Preemption? 

The Constitution, and the laws of the United States which 
shall be made in pursuance thereof; and all treaties made, 
or which shall be made, under authority of the United 
Sates, shall be the supreme law of the land; and the 
judges in every State shall be bound thereby, anything in 
the Constitution, or laws of any State to the contrary 
notwithstanding 

State Laws That Conflict With Federal Law Are “Without Effect” 
A Federal Law That Conflicts With State Law Will “Preempt” State Law  

Altria Group vs. Good, 2008; Maryland vs. Louisiana, 1981 



What Does the Bill of 
Rights Say Indirectly 

About Regulating Science? 



Amendment I  
 
Freedom of Speech and Expression: 

“Congress shall make no Law respecting an 
establishment of religion, prohibiting the free 
exercise thereof; or abridging freedom of 
speech, or of the press, of the right of the 
people peacefully to assemble, and to petition 
the Government for a redress of grievances.” 

Key Concepts: Freedom to Think About Science, Publish, and 
Discuss Science in Meetings and Laboratories 



HAVE AN ABSOLUTE RIGHT TO CARRY OUT 
SCIENTIFIC INQUIRY AND RESEARCH 

1.  Freedom of Speech Includes Right to Scientific Inquiry - Have 
the Right to Think About Nature, Ponder Hypotheses, and How 
Nature Works.  Have the Right to do Research and Advance the 
State of Knowledge 

2.  Freedom of the Press Includes Right to Publish - Have Right to 
Publish Scientific Theories, Hypotheses, and Results.  BUT NOT 
ABSOLUTE (Freedom of Speech is not absolute).  Therefore, 
could be outweighed by PUBLIC INTEREST (e.g., publishing how 
to make bioweapons or a nuclear bomb).   

3.  Freedom to Assemble Peacefully - Have Right to Come Together 
in a Meeting, Conference, and/or Laboratory to Do Research and 
Communicate Research Results and Exchange Ideas, Seek Truth, 
and/or Learn About Science and Nature 



Can Scientific Inquiry and 
Research Be Regulated? 



YES-HAVE AN ABSOLUTE RIGHT TO THINK, 
IMAGINE, FORM GROUPS, ARGUE IDEAS, 

AND DO RESEARCH 

BUT WHAT ABOUT ACTUALLY CARRYING OUT 
EXPERIMENTS IN A LABORATORY OR IN A 

HOME, OR BUSINESS? 

CAN EXPERIMENTATION BE REGULATED (e.g, 
Recombinant DNA)? 

 



Can Think But Can’t Always Act!  



THERE IS NO FUNDAMENTAL RIGHT OF 
SCIENTIFIC INQUIRY TO CARRY OUT 

EXPERIMENTS! 
1.  When Moving From Reflection, Theory, Hypothesis, and 

Thought to TESTING AND EXPERIMENTATION - Move 
From World of Speech (talking, publishing) to WORLD OF 
ACTION AND CONDUCT. 

2.  Can Distinguish Between Research That is Hazardous or 
Potentially Hazardous and That Which is Not Hazardous 
(e.g., testing bombs in your house; recombinant DNA).  

3.  Experimentation Triggers Public Welfare Considerations 

4.  Freedom to Pursue Knowledge is Distinguishable From Right 
to Choose Method For Achieving That Knowledge (e.g., 
experimentation methods and approaches). 

Experimentation CAN BE Regulated Directly By  
Law and/or Indirectly By Funding! 



Amendment IV  
 
Searches and Seizures: 

“The right of the people to secure their 
persons, houses, papers, and effects, against 
unreasonable searches and seizures, shall not be 
violated, and no warrants shall issue, but upon 
probable cause, supported by Oath or 
affirmation, and particularly describing the place 
to be searched and the persons or things to be 
seized” 

Key Concepts: Right Against Unreasonable Searches to Your Own 
“Body Parts,” Science Writings, and Experimental Materials  



Amendment IV 

Searches and Seizures 

•   Body Parts (e.g., hair) 
•   Saliva (DNA testing) 
•   Blood (DNA testing) 
•   Cheek Swab (DNA testing) 
•   Lab Notebooks, Records 

No DNA Sampling “Sweeps”-For Example an 
Entire An Entire Neighborhood 



California Proposition 69 Requiring DNA 
Samples to be Taken of All Felony Arrestees 

is Constitutional 



Do You Agree With the Supreme Court’s 
Decision in Maryland Vs. King? 
 
a.  Yes 
b.  No 



  Amendment V  
 
Due Process: 

“No Person shall be held to answer for a capital, or otherwise 
infamous crime, unless on presentment or indictment of a 
Grand jury, except in cases arising in the land or navel 
forces, or in the Militia, when in actual service in time of 
War or public danger; nor shall any person be a subject for 
the same offense to be twice put in jeopardy of life and limb, 
nor shall be compelled in any criminal case to be a witness 
against himself. Nor be deprived of Life, liberty, or 
property, without due process of law; nor shall any property 
be taken for public use without just compensation.” 

Key Concepts: Right to Life & Liberty=Privacy=Reproductive Rights 
Medical Treatment (Refusal/Acceptance)  



Amendments V and XIV 
Federal Due Process (Right to Privacy) 
State Due Process (Right to Privacy) 
Right to Life (Medical Treatment) 

•  Procreative Choice-Terminate  
Pregnancy (genetic testing: PGS,    
amniocentisis, chorionic villi    
sampling) 
•  In Vitro Fertilization 
•  Stem Cells 
•  Birth Control 
•  Cloning (therapeutic,reproductive?) 
•  Medical Treatment (life) 



Amendments V and XIV 
Planned Parenthood vs. Casey (1992) 

At the heart of liberty is the right to define 
one's own concept of existence, of meaning, of 
the universe, and of the mystery of human life.” 

Griswold v. Connecticut (1965)  
Involved a Connecticut law (1879) that prohibited 

the use of any drug, medicinals article or instrument 
for the purpose of preventing conception   

 
“Would we allow the police to search the sacred 

precincts of marital bedrooms for telltale signs of 
the use of contraceptives? The [381 U.S. 479, 

486]   The very idea is repulsive to the notions of 
privacy surrounding the marriage relationship.”  

Justice William O. Douglas 



Amendment X 
 
Powers Not Delegated to the United States: 
 
“The powers not delegated to the United States by the 
Constitution, nor prohibited by it to the States, are reserved 
to the States respectively, or to the people.” 

Key Concept: State Promotion of General Welfare=Police Powers  



Amendment X 

Police Powers to States & Localities 

 State Funding and Regulation of: 

•  Science Research & Exploration 
•  Health (e.g., disease outbreaks) 
•  Medical Testing Devices/Services (DNA Testing) 
•  Drugs (as long as not interstate commerce) 
•  Food Additives 
•  Releases Into the Environment (GMOs) 
•  DNA Data Bases, etc.  

?



Amendment XIII  
 
Involuntary Servitude: 

Section 1: “Neither slavery nor involuntary servitude, except 
as punishment for crime whereof the party shall have been 
duly convicted, shall exist with the United States, or any 
place subject to their jurisdiction.” 
 
Section 2:  “Congress shall have the power to enforce this 
article by appropriate legislation 

Key Concept: No Slavery or Involuntary Servitude-Clones or 
Patenting Humans  



How Can Genetic Engineering Be 
Regulated Directly? 



Police Powers of Federal, State, and 
Local Governments-To Promote the 

General Welfare-Can Regulate 
Experimentation. 

“If Inherently Hazardous to Protect 
the Welfare of the Public and/or an 

Individual” 



How Can Genetic Engineering  
and Science Be Regulated 

Indirectly?  



Regulate Through Power of 
Funding and Research $ 

1.   No Constitutional Right to Obtain Funding For 
Research at Federal, State, and Local Levels 
a.  Federal Embryonic Stem Cell Research Restricted 
b.  Must Apply For Grants Which Are Merit-Based and 

Peer-Reviewed 

2.   Must Abide By Conditions of Funding Agencies 
to Obtain Research $ 
a.  Recombinant DNA Guidelines 
b.  Human Institutional Review Boards (IRBs) 
c.  Release of GMOs Into the Environment (EPA) 
d.  Destruction of Human Embryos  



UCLA Biohazard Committee Approvals 
1978 



Federal Stem Cell Research Funding 


