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No One, Of Course-Just Listen and Wait! 
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14.  What Are Patents? 
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Patent Questions Relevant to 
Genes, Genetic Engineering, & 

Biotechnology 





MAJOR Gene and Genetic Engineering Patent Cases 
Decided Recently by the US Supreme Court 



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� 

Keywords: Authors & Inventors.   
Key Concepts: Patent & Copyright Laws Are Guaranteed By 
the Constitution, Legislated By Congress, and Adjudicated in 

Federal Courts 
Proposed By James Madison (Federalist Papers) and Charles Pickney in 1787 

to a Committee Drafting Constitution  



History 



What Does Stained Glass Have To Do 
With United States Patents? 



1.  Letter Patents Marked By King�s Great Seal Were the First Patents in 
the 15th Century in Great Britain   

2.  Current Patent System Originated in 1449 in Great Britain 
a.  First Patent to John Utynam of Flanders by King Henry VI   
b.  Method For Cambridge Kings and Eton College Stained Glass Windows  
c.  Method Not Previously Known in England (Flanders is in Belgium) 
d.  King Gave a 20-Year Monopoly to John Utynam in Exchange For 

Knowledge of His Stained Glass Method  

3.  Inventor (John Utynam) Gave Knowledge & Know How to Society in 
Exchange For a 20-Year Monopoly to His Invention 
a.  He Taught Others in England How to Make Stained Glass 
b.  In Exchange Other People Could Not Use His Method Without His 

Permission-KEY CONCEPT-BENEFIT TO SOCIETY 

4.  United States Patent System Follows Tradition Established in Great 
Britain and Passed on the US Colonies 
a.  In US Constitution 
b.  Patent Act of 1793 Written and Administered by Thomas Jefferson 

Laid the Foundation For a Patent System That Exists to this Day 
ii.  What is Patentable Subject Matter (�Any New or Useful Art, 

Machine, Manufacture, or Composition of Matter�) 
iii.  What Invention Must be Written in Patent (e.g., Written 

Description)-KEY CONCEPT-OTHERS CAN KNOW WHAT THE 
INVENTION IS AND BUILD UPON IT-SOCIETY CAN PROGRESS 

The United States Can Trace Its Patent Roots Back ~600 Years 



Slide 2 

The First United States Patent Issued-Notice Signature 

To Samuel Hopkins for a new process for making potash,  
or salts of potassium - one of the  largest US industries in 1790. 

Approved By The Secretary of State (Thomas Jefferson), Secretary of War (Henry Knox), and Attorney 
General( Edmond Randolph) who were the First Patent Board! 



What Is Intellectual 
Property? 



1. Patent 

2. Copyright 

3. Trademark or Service Mark 

4. Trade Secret 

Form of Property Rights That Can Be Sold, 
Bought, Traded, or Licensed 
Laws Are Country Specific! 

What Are the Different Types of Intellectual Property? 



1.  A patent is the grant of a property right to the inventor, 
issued by the USPTO, that allows the patent owner to 
maintain a monopoly for a limited period of time on the 
use and development of the invention.  

2.  The right to EXCLUDE OTHERS from making, using, 
offering for sale, or selling, the invention in the United 
States or �importing� the invention into the United States 
(e.g., can�t make in another country & important back to United States)  

3.  What is granted is not the right to make, use, offer for 
sale, sell or import, but the right to EXCLUDE OTHERS 
from making, using, selling, or importing the invention. 
Term=20 years from filing date.  File today, then lasts until 2032.   

What Are Patents? 

�How to Make bobg� US patent No. 7,989,755, March 8, 2011 



What Does Invention and 
Inventor Mean? 

Invention n.  The creation of something in 
the mind, such as a new device or process, 
resulting from study and experimentation 

Inventor n.  One who contrives a previously 
unknown device, method, or process 

The American Heritage Dictionary 

Inventions that Accerlerated Human Evolution: speech/
vocabulary; tool making/chipped stones-knives (flint 

chippers);agriculture (domestication of plants & animals); 
writing 



1.  A form of protection provided to authors of �original works of 
authorship that are tangibly expressed�- including literary, 
dramatic, musical, artistic, and certain intellectual works, both 
published and unpublished. 

2.  Protects the form of expression and not the subject matter of 
the writing. Must be origianl, have some form of creativity, and 
be fixed in tangible medium. 

3.  A copyright gives the owner of a creative work the right to 
KEEP OTHERS from unauthorized use of the work.  

4.  Gives the owner the EXCLUSIVE RIGHT to reproduce the 
copyrighted work, to distribute copies of the copyrighted work, 
to perform the copyrighted work publicly, or display the 
copyrighted work publicly. Term = 70 years after death of the 
author, or 95 years if corporate authorship, or 120 years from 
time of creation, whichever expires first.  Created today, then 
operative until 2134!  

What Are Copyrights? © © 

The bobg HC70A Lectures© 



What Can and Cannot Be Copyrighted? 
What Can Be Copyrighted? What Cannot Be Copyrighted? 

Literary Works Works Not In Tangible Form 
(e.g., spontaneous speech) 

Scientific Publications (Including 
Figures, Tables, & Graphs) 

Titles, Names, Phrases, 
Slogans, Lettering 

Musical Works Ideas, Procedures, Methods, 
Processes, Concepts, Principles, 
Devices 

Dramatic Works Common Information With No 
Authorship (e.g., Calendar, 
Ruler, Height & Weight chart) 

Picture, Graphic, Sculpture, 
Architecture, and Design Works 

Human Genome Sequence 

Motion Pictures and Other 
Audiovisual Works (e.g., HC70A 
Taped Lectures) 

Works With No Creativity 
(e.g., Phone Book, List of 
Names) 

Video Games Facts and Ideas in Databases 

Computer Program (Software) Software Elements and 
Algorithms 

Factual Databases 



What Can and Cannot Be Copyrighted? 
What Can Be Copyrighted? What Cannot Be Copyrighted? 

Literary Works Works Not In Tangible Form 
(e.g., spontaneous speech) 

Scientific Publications (Including 
Figures, Tables, & Graphs) 

Titles, Names, Phrases, 
Slogans, Lettering 

Musical Works Ideas, Procedures, Methods, 
Processes, Concepts, Principles, 
Devices 

Dramatic Works Common Information With No 
Authorship (e.g., Calendar, 
Ruler, Height & Weight chart) 

Picture, Graphic, and Sculpture 
Works 

Human Genome Sequence 

Motion Pictures and Other 
Audiovisual Works 

Works With No Creativity 
(e.g., Phone Book, List of 
Names) 

Video Games Facts and Ideas in Databases 

Computer Program Software Elements and 
Algorithms 

Architectural  and Design 
Works 



Copyrights on Scientific Papers 

PNAS, May, 2010 

PNAS, January, 2013 



1.  Protects a word, phrase, name, symbol (logo), sounds, or 
colors that distinguish the source of goods and services 
(e.g., shape of Coca Cola bottle, name Coca Cola, roar of 
MGM lion, Apple logo, Microsoft name). Term = indefinite, as 
long as mark is used continuously. Must be re-registered every 10 years. 

2.  A service mark is the same as a trademark-except that 
trademarks promote products and service marks promote 
services (e.g., FedEx, MTV, McDonald�s, Yahoo, Google, Amazon.com). 

3.  Trademark  law-decisions of state and federal courts + 
US statutes-is applied to resolve disputes when competing 
businesses adopt similar product names or logos (Lanham Act).   

4.  Not in Constitution.  

What Are Trademarks & Service Marks? 

bobg lectures® 

® ™ 



1.  Information that companies keep secret to give them an 
advantage over their competitors.  

2.  Any information that has commercial value, that has been 
maintained in confidence by a business, and that is not 
known to competitors 

3.  For example, formula for Coca Cola, gene sequence 
database, genome sequences, software, cell lines, 
unpatented inventions, etc.  

4.  Trade Secret Law-decisions of state and federal courts + 
US statutes-plus-criminal anti-theft statutes. 

5.  Not in Constitution.  

What Are Trade Secrets? 



Patents vs. Trade Secrets? 

Patents Trade Secrets 

1.  Society Gains Knowledge 
2.  Patents Published 18 Months 

After Filing (Patent Pending 
Status) 

3.  Patent Expires After 20 
Years 

1.  Prevent Competitors From 
Gaining Proprietary 
Information 

2.  Society Does Not Get Access 
to Trade Secret Knowledge 

3.  Limited Protection 



Patents vs. Trade Secrets? 

Patents Trade Secrets 

1.  Society Gains Knowledge 
2.  Patents Published 18 Months 

After Filing (Patent Pending 
Status) 

3.  Patent Expires After 20 
Years-Society Can Use 

4.  Patent Law Protection 

1.  Prevent Competitors From 
Gaining Proprietary 
Information 

2.  Society Does Not Get Access 
to Trade Secret Knowledge 

3.  Limited Protection 



Patent •  Constitutional Right 
•  Protects Inventions 
•  Right to Exclude Others From Using Invention 
•  No Right to Make $ 

Copyright •  Constitutional Right 
•  Protects Original Works of Authorship & Expression 
•  Right to Exclude Others From Copying + Using + Performing 
•  No Right to Exclude Others From Using Ideas in Work 

Trademark •  Legislated Right 
•  Protects Symbol or Name Indicating Source of Goods/Services  
•  Right to Exclude Others From Using Same Mark 
•  No Right to Prevent Same Business 

Trade Secret •  Legislated Right 
•  Protects Anything By Virtue of Secrecy/Confidentiality/Privacy 

Summary of Intellectual Property Characteristics 



Examples of Intellectual Property Protections 
General & Genetic Engineering 

© ™ ® 



American Invents Acts of 2011 

•  Biggest Change in US Patent System in 60 Years 
•  To Make US Patents Consistent With Those of Other Countries 

•  First To File 
•  Patent Runs For 20 Years 

•  Requires USPTO To Issue a Report on Second Opinion Gene Diagnostic Tests   
•  Started on March 16, 2013 



Patents 

1.  Exclusive Rights Granted To an Inventor For a Limited Period of 
Time (20 years) to Exclude Others From Making, Using, Offering 
For Sale, Selling, or Importing the Invention 

2.  Country Specific 
a.  Can�t Block Someone From Making. Using, or Selling Invention 

In Another Country If Not Patented in That Country 
b.  Can�t Be Imported, However, Into The Patent Country 
c.  Can File a PCT Application 

3.  Claims in Invention Set Nature of Protection-What is Claimed in 
the Invention?  READ CLAIMS!!! 

4.  Can Be Sold, Traded, Assigned to Others Like Any Property 
Right  

5.  Patent Property Right is Owned For Only a Limited Period of 
Time-Time-Dependent Monopoly (20 Years) 
a.  Invention Ultimately Belongs to Society 

6.  Lasts 20 years From Time of Filing 

7.  Governed By Constitution and Federal Laws 



What is a Patentable Invention? 
35 U.S.C. 101 

�Whoever Invents or Discovers Any New and 
Useful Process, Machine, Manufacture, or 
Composition of Matter, or Any New and 
Useful Improvement Thereof, May Obtain a 
Patent Subject to the Conditions of the 
Title�  

Key Words: New & Useful 

Process, Machine, Manufacture, or Composition of Matter 

(Note: United Sates Code) 



What Can Be Patented? 

1. Process or Method (Recombinant DNA) 

2. Machine or Apparatus (PCR or Sequencing 
Machine) 

3. Article of Manufacture (Transgenic 
Organism) 

4. Composition of Matter (Engineered DNA 
Sequence) 

5. Plant Varieties (Sexual or Asexual) 

6. Improvements to Any of the Above 
 



What Are the Different Types of Patents? 

1.  Utility Patents (Most Common) 
a.  Process or Method  

i.  Recombinant DNA or Stem Cell 
b.  Machine or Apparatus  

i.  PCR or Sequencing Machine 
c.  Article of Manufacture  

i.  Transgenic Organism 
d.  Composition of Matter  

i.  DNA Sequence 
e.  Improvements to Any of the Above 

2.  Design Patents 
a.  Must Ornament a Manufactured Article 

i.  New Shape of Car Fender 

3.  Plant Patents (Least Common) 
a.  Asexually or Sexually Reproducing Plants 



What Are the Criteria For Granting a Patent? 
1.  Must Be Patent-Eligible Material (or Subject Matter) 

2.  Must Have Specific, Substantial, and Credible Utility (Claims) 

3.  Must Be Novel and New (No Prior Art) 

4.  Must Be Non-Obvious 

5.  Must Have a Written Description of the Invention 

6.  Must Describe the Best Mode of Making and Using, or Practicing, 
the Invention (Enablement) 

•  These Criteria  Are Set Forth in Title 35 of US Code - Sections 101, 102, 
103, & 112. and Must Be  Satisfied In Order For a Patent To Be Granted.  The 
Written Description and Best Mode of Practice, Collectively Known As the 
Specification,  Must Be Set Forth in Clear, Concise, and Exact Terms.   

•  A Patent Is Only Valid in Country Where Issued.  Each Country Has Its Own 
Set of Criteria 

•  A Contract Between Inventor and Society.  Inventor Publishes Invention and 
Tells Society How to Use It.  Society Grants Inventor a 20-year Monopoly to 
Exclude Others From Practicing Invention 



What Are the Criteria For Granting a Patent? 
1.  Must Be Patent-Eligible Material 

2.  Must Have Specific, Substantial, and Credible Utility 

3.  Must Be Novel and New 

4.  Must Be Non-Obvious 

5.  Must Have a Written Description of the Invention  

6.  Must Describe the Best Mode of Making and Using, or Practicing, 
the Invention 

•  These Criteria  Are Set Forth in Title 35 of US Code - Sections 101, 102, 
103, & 112. and Must Be  Satisfied In Order For a Patent To Be Granted.  The 
Written Description and Best Mode of Practice, Collectively Known As the 
Specification, Must Be Set Forth in Clear, Concise, and Exact Terms.   

•  A Patent Is Only Valid in Country Where Issued.  Each Country Has Its Own 
Set of Criteria 

•  A Contract Between Inventor and Society.  Inventor Publishes Invention and 
Tells Society How to Use It.  Society Grants Inventor a 20-year Monopoly to 
Exclude Others From Practicing Invention 



What Is Not Patent-Eligible Subject Matter? 

1.  Laws of Nature-Including Algorithms and 
Mathematical Formulas [Including Software-Unless 
Leads to Physical Result/Transformation 
(Currently Before Supreme Court)] 

2.  Abstract Ideas  

3.  Naturally Occurring Phenomena 

4.  Naturally Occurring Substances That Exist in 
Nature-Including Cells, Chromosomes, and Genes 
(including sequences) – Now “Up in the Air” 

∴ YOUR GENES IN YOUR BODY ARE 
NOT PATENT ELIGIBLE! 



What Is Not Patent-Eligible Subject Matter? 

1.  Laws of Nature-Including Algorithms and 
Mathematical Formulas 

2.  Abstract Ideas  

3.  Naturally Occurring Phenomena 

4.  Naturally Occurring Substances That Exist in 
Nature-Including Cells, Chromosomes, and Genes 
(including sequences) in Their Natural State 

∴ YOUR GENES ARE NOT PATENT 
ELIGIBLE SUBJECT MATTER! 

WHAT ABOUT IN A PLASMID? 



What Is Patent-Eligible Subject Matter? 
1.  Machine or Apparatus  

a.  PCR Machine 
b.  Sequencing Machine 
c.  GeneChip 
d.  Gel Electrophoresis Apparatus 
e.  Computer (including software algorithms that tell machine how to run) 

2.  Process or Method of Use 
a.  Gene Splicing-Recombinant DNA 
b.  Making Human Insulin in E. coli 
c.  Making a Transgenic Organism (e.g., goat) 
d.  PCR  
e.  DNA Sequencing 
f.  Sequence of Software Algorithms That Tell a Machine How to Run 

3.  Article of Manufacture 
a.  A Genetically Engineered Organism (e.g, GloFish, Insect Resistant Plant) 

4.  Composition of Matter-Including Chemical Compounds and Physical Mixtures-As 
Long As Claimed in Form Not In Nature-Because �Isolated and Purified� 
Materials Do Not Exist In Nature Making Them Novel and Patent Eligible 
(UNCERTAIN NOW DUE TO MYRIAD CASE) 
a.  Purified Proteins (e.g., adrenaline-epinephrine-Parke-Davis vs. Mulford & 

Co., 1912-Judge Learned Hand) 
b.  Purified Natural Substances (e.g., aspirin-salicylic acid, strawberry 

flavoring-In Re Katz-1979) 
c.  Purified Microorganisms (e.g., pure culture of antibiotic-producing 

bacteria-In Re Bergy-1977) 
d.  NOT DNA Sequences Identical to What is in Chromosomes (Myriad, 2013) 

5.  Non-Obvious Improvements on Any of the Above (Different Patent) 



ALL of The Following Criteria Must Also Be Met to Be Granted a Patent 

Utility 
(Claims) 

1.  Must Have a Practical or Real World Benefit 
2.  Specific and Substantial Utility Credible By Person of Ordinary Skill 

in The Art 
3.  Commercial Development is NOT Required to Establish Usefulness 

Novel  1.  New and Not Anticipated By Prior Art (published works regarding 
invention-including literature, lectures, and published patents) 

2.  Never Publish or Discuss Your invention Prior to Filing a Patent.  If 
You Do, It is Prior Art and in the Public Domain 

Non-Obvious 1.  A Person of Ordinary Skill in the Art Cannot Bridge the Gap 
Between Prior Art and Claimed Invention (e.g., gene splicing and 
PCR)  

Written 
Description & 
Best Mode of 
Practice 
(Specification & 
Enabling) 

1.  Concept: Social Compact Between Inventor and Society-Patents 
Promote the Progress of Science (Article I, Section 8.8) By 
Securing Complete Disclosure of Invention in Exchange For 
Inventor�s Right to Exclude Others For a Limited Time (e.g., 
recombinant DNA) 

2.  Must Provide Written Description So That People With Adequate 
Skill in Art Will Know How the Invention Was Made and How to 
Reproduce the Invention When Paten Expires (e.g., generic drugs) 

3.  Must Provide in the Written Description the Best Way (mode) to 
Use and Practice the Invention 

4.  Written Description and Best Mode of Practice are Part of the 
Patent Specification Which Includes the Claims (What the Invention 
is) 



Specific Examples 

Utility 1.  A Purified DNA Molecule With Sequence 5�ACGT3� (composition of 
matter) - Not Patentable-No Utility 

2.  A Purified DNA Molecule With Sequence 5�ACGT3� To Be Used As a 
Diagnostic Marker For Cystic Fibrosis - Patentable-Specific Utility 

Novel & New 1.  A Method of Producing Recombinant DNA Molecules - Patentable 
2.  Never Before in Prior Art and not Anticipated By Prior Art 

Non-Obvious 1.  A New Type of Radioactive probe to Detect DNA - Not Patentable-
Obvious Because Radioactivity Has Been used For a Long Time to 
Detect Biological Molecules and in Prior Art 

2.  A Non-Radioactive Probe to Detect DNA Molecules - Patentable 
Because Not Obvious and Not In Prior Art 

Written 
Description & 
Best Mode of 
Practice 

1.  UC Patent on Rat Insulin cDNA Clone and Sequence 
2.  Eli Lilly Patent on Human Insulin cDNA to Make Insulin in Bacteria 

Cells (From Genentech®) 
3.  UC Sued Eli Lilly For Patent Infringement & Lost 
4.  Court Said That UC Rat Insulin DNA Sequence Patent�s Written 

Description Could not Instruct Others How To Make Human Insulin 
In Bacteria-UC’s Patent Violated Written Description Provision 

5.  UC Patent Written Description Could Not Instruct Others How To 
Translate Rat cDNA Sequence Into Human Protein Sequence Because 
of Degeneracy in Genetic Code 



How Does The Patent Process Work? 

1.  Patent Application Filed At USPTO in Washington and/or in Other Countries (e.g. 
European Patent Office – Unitary EU Patent).  Can also File a PCT (Patent Cooperation 
Treaty) Application  to Get Filing Date In Other Countries and Opinion on Patentability.  
Goes to US in 30 Months. 
a.  Filing Date Critical 
b.  Time Period For Patent Starts When Patent Application Filed (20 Years) 
c.  Europe and Japan-Invention Priority-First To File 
d.  US-First to File Too-American Invents Act of 2011 
 

2.  Patent Application Published After 18 Months and Becomes Prior Art – But Have a One-
Year “Grace Period” To Publish Your Own Patent Research Prior to Filing Patent 

3.  Patent Examiners At USPTO Examine Patent Application 
a.  Patent Examiners-At Least a Bachelor�s Degree in Technical Field-46% Have PhD. 

Degrees-Must Work at Least Four years Before given Authority To Review Patent 
Applications 

b.  Review: Patent Eligible?  Prior Art?  Novel and New?  Utility?  Non-Obvious? 
Written Description?  Best Mode of Practice? Claims? 

4.  Review Process (Average of 25 Months) 
a.  Send Official Letter Accepting or Rejecting Claims-Some or All 
b.  Applicant Can Respond 
c.  Final Letter Granting or Rejecting patent Application 
d.  Applicant Can Appeal to Federal Court (e.g., Diamond vs. Chakrabarty Case) 

5.  Challenge (Very Expensive) 
a.  Infringement-Someone Illegally Practicing Invention (Country Specific) 



The United States Patent System Is �Morally Neutral� 

1.  Bypasses Public Debate on Social Issues Related To Technology 
Innovation - laissez faire attitude – does not make judgments 
about what is “good” for society.  Courts allow the market to 
decide which inventions are morally acceptable 

2.  Patent Can Be Issued Even If Device Is Not In Public Interest 
(e.g., Car That Pollutes) 

3.  Congress Makes Laws on What Is Patentable and What Is 
Not-If You Don�t Like It, Write Your Representatives  
a.  Specific Criteria For Issuing a Patent Governed By Laws of 

Congress 
b.  Patent Laws Are Administered By the USPTO 
c.  Interpreted By the Federal Courts 
d.  Example 

i.  No patents on any invention or discovery useful solely 
in utilization of nuclear weapons 

ii.  42 USC 2181 
 

4.  European Union (EU) Patents Differ (1998)-�Inventions Are 
Considered Unpatentable If Their Commercial Exploitation 
Would Be Contrary to Public “Order” (Policy) or “Morality.� 



US Law Banning Patents on Atomic Weapons 

Key – Congress Decides What is Patentable Subject Material 





Can Genetically Engineered 
Organisms & Genes Be Patented? 

Yes-But..!!! When Did This Begin? 



In The US Life Is Patentable… 

6/17/1980 

Diamond vs. Chakrabarty Harvard Mouse 



Landmark Genetic Engineering Patents 
Recombinant DNA! 

PCR! Genetically Engineered Bacteria! 



And Now Synthetic Life Patents!! 



Patents Affect How Science 
is Carried Out and How 

Basic Science is Translated 
Into Business 



Biotech in the United States is a Huge Success and a Big Business 
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Note:   
 

There Was No 
Biotech Industry 

Before 1976 
 

With No Gene 
Patent Protection 

There Would Be no 
Biotech Industry!! 

$100B  
Net Revenue in 

2013 
 

$404B 
Market Cap as of  

April 27,2015  
 

Market 
Capitalization 

608 Public 
Companies & 
2,000 Private 

Companies 
2013 



Who Owns Your Genes: Human Gene Patents  

Scientific American, February 2006 20% of Human Genes Have Been Patented (2006) 



Top US DNA Patent Holders 

May No 
Longer Be 

Valid 



The Original Question- Who Owns Your Genes? 

1.  Genes in Your Body Exist in Nature and Are NOT 
Patent-Eligible Material or Patentable 

2.  ∴ NO ONE OWNS the Intellectual Property 
Associated With Your Genes In Your Body-There 
is None!  
 

3.  YOU �Own� the Genes In Your Body 
 

However…What About Purified Genes? 
Central Question – Are Genes Patent-Eligible Material? 



1.  Genes (and Cells, Living Organisms, and Natural Substances) ARE 
Patent-Eligible As Long As They Are Claimed in a Form That Does 
Not Occur in Nature and Altered In Some Way By the �Hands of 
Man� 

2.  Purifying or Isolating Genes Makes Them Novel Because �Isolated 
and Purified� Materials Do Not Exist in Nature 

3.  ∴ Genes Are Patent-Eligible If They Meet ALL of These Criteria:   
Invention Must Be: Novel, Useful, Non-Obvious, Have a Clear 
Written Description, and Document the Best Mode of Practice 
 

a.  A �Switch� To Turn On Genes In Goat Mammary Glands 
(e.g., chimeric gene) 

b.  A Gene Sequence to Produce Insulin in Bacteria Cells 
c.  A Vector To Propagate Genes In Yeast Cells 
d.  Diagnostic Test (Probe for Specific Disease-Breast Cancer) 

Purified Genes (e.g., Human Genes) And Their Sequences 
Were Patent-Eligible Material in the United States  

Prior to 2013 



A Gene Switch Patent 



After 2013……… 



This Case Has Changed the Gene Patent Landscape 





Do the Claims Involve Patent-Eligible Subject Matter?  

Myriad Case 
Ruled That 
Genes Are 
Natural 

Products That 
Don’t Differ 
From What 
Exists in 

Chromosomes/
Nature and, 
Therefore, 
Are NOT 
Patent-
Eligible 
Subject 
Matter 

 Genes 



Under New Myriad Rule – None of These Genes 
Would Have Been Patent-Eligible 

Scientific American, February 2006 20% of Human Genes Have Been Patented (2006) 



Nor Would This Switch Have Been Patent-Eligible……. 

What Is No Longer Patent-Eligible Subject Matter? 
 

•  Genes 
•  Switches 
•  Oris 
•  PCR Primers 
 
Any Nucleic Acid That Is Identical in Sequence To 

What is Found in Chromosomes 



What Is Patent-Eligible Subject Matter After Myriad? 
 
Any Nucleic Acid That Substantially Different From 

What is Found in Chromosomes 
 

•  cDNAs 
•  Chimeric Genes (e.g., Mouse Switch + GFP) 
•  Synthetic Genes or Chromosomes With Engineered 

Difference From Nature 

Or Any Nucleic Acid That Has Been “Altered 
Significantly With the Hands of Man” 



What is Patent-Eligible Subject Matter? 

Genetic 
Diagnostic 

Tests? 



 Is Life Patentable! 

Diamond vs. Chakrabarty  6/17/1980 





Can Living Organisms Be Patented? 



Many Types of Living Organisms CAN be Patented 
in the United States (Utility Patents) 

1.  Purified Microbial Cultures Do Not Exist In Nature and Are Patent 
Eligible   
a.  Streptocmyces velosus producing antibiotics-In Re Bergy (1977) 
b.  Purified Yeast Free of Organic Germs or Disease-Louis Pasteur- US 

patent #141,072 (1873)  May be Re-interpreted under Myriad….. 

2.  Genetically Engineered Microorganisms (Landmark) 
a.  Oil-Eating Bacteria-Diamond vs. Chakrabarty (1980) 

i.  �A Human-Made, Non-Natural Microorganism is Patentatble 
ii.  �Anything Under the Sun Made by the Hands of Man� 

3.  A Genetically Engineered Mouse (Landmark) 
a.  Harvard Mouse Patent-1988 
b.  A Mammalian Genetically Engineered Organism Can Be Patented 
c.  Not in Canada-Recall-Patents Are Country-Specific (Only �Lower� Forms 

of Life-Transgenic Bacteria, Yeast, Plant) 

1.  Human Cell Lines  May be Re-interpreted under Myriad….. 
a.  Human Embryonic Stem Cells-Thompson-WARF Patent-1998 
b.  Human Cell Line-Moore vs. Regents UC-1990  

i.  Your Cells Can Be Patented By Others If You Voluntarily Give Them 
To Others (e.g., medical consent)-No Property Rights 

4.  Hybrid Crops-Transgenic Plants (Landmark Utility Patent) 
a.  Utility Patent on Method For Producing Hybrid Seeds-J.E.M. Ag Supply 

vs. Pioneer-Hybrid-2001 



…………….Human Embryonic Stem Cells? 

Stem Cell Patent Applications 

Human Stem Cells (US Patent) 

Rejected in EU in 2004 on Moral Grounds 
Cell 132, 514-516 (2008) 

Being Challenged in US by Consumer 
Watchdog on Grounds That Stem 

Cells Are Products of Nature & Not 
Patentable Subject Matter – Up in 
the Air Because of The Myriad 

Decision 

iPS Lines?? 



Examples of EU Inventions That Are 
Unpatentable Because They Are Contrary To 

Public Policy or Morality 
1.  Processes For Cloning Human Beings 

2.  Processes For Modifying the Germline Genetic Identity of Human 
Beings 

3.  Processes For Modifying the Genetic Identity of Animals Which 
Are Likely to Cause Suffering Without Substantial Medical Benefit 
to Man or Animal, and Also Animals Resulting From Such Processes 

4.  The Human Body At Any Stage in its Formation or Development, 
Including Germ Cells, and the Simple Discovery of One of Its 
Elements, or One of Its Products (e.g., Human Genes, DNA 
Sequences)  

5.  Human Embryonic Stem Cell Lines 

6.  Methods For Treatment of Human Body by Surgery or Therapy and 
Diagnostic Methods 



1.  Is One of �Your� Genes Patentable?   
a.  In Your Chromosomes?   
b.  In a Plasmid? 

2.  Is a �Switch� Patentable? 
a.  In Your Chromosomes?   
b.  In a Plasmid? 

3.  Is a Cell Line (e.g., Stem Cell) Patentable? 
a.  In Your Body? 
b.  In a Test Tube? 

4.  Is a Genetic Engineering Procedure Patentable? 
a.  Recombinant DNA (Cohen-Boyer)? 
b.  Plant Genetic Engineering? 
c.  PCR? 

5.  Can the Process of Making Human Embryonic Stem Cells Be 
Patented? 

6.  Can a Living Organism Be Patented? 
a.  Bacteria? 
b.  Mouse? 
c.  Human Embryo? 

7.  Can a DNA Sequence Be Patented? 
8.  Can a DNA Sequence Database Be Copyrighted? 
9.  Can a DNA Analysis Software Program Be Patented? Copyrighted?  
10. Do Patents Help or Hinder New Knowledge Generation? 
11. Would There Be a Biotechnology Industry Without Patents?   

DNA Patent Questions 



Creative Work Patent Copyright Trademark Trade Secret 
Gene in Plasmid (*Only If 
Different From Natural Sequence) 

√* √ 

Gene Sequence (*Only If 
Different From Natural Sequence) √* 

 
√ 

Gene Database √ √ 

DNA Software (*If Part of A 
Machine/Technical/Physical Result) √* √ √ 

Transgenic Organism √ √ 

Biotech Co. Logo √ 

23 & Me Website (*As a 
Business) 

√ √* 

DNA Test to Detect CF 
(*Being Challenged Under 
Prometheus)) 

√* √ 

Research Article √ 

Stem Cell Line (* In USA) √* √ 

PCR Technique √ √ 

Genome Project Website √ *Not a Business 

Antisense or RNAi Drug √ √ √ 



What Concerns Have Been Raised Regarding Patenting Genes and Living Organisms? 

Concern Response 
Naturally Occurring Genes Should Not Be 
Patentable 

Your Genes Cannot Be Patented in Your Cells-
Only If Outside of of Cell and Shown to Have 
Utility 

Patents Should Not Be For Discoveries of 
Nature-Only Marketable Inventions 

Laws of Nature Cannot Be Patented. Patents Do 
Not Guarantee That The Invention Is 
Marketable 

Patents Delay Research Progress All Patents Are Published.  Therefore, New 
Innovations Stimulate Scientific Progress.  Little 
Impact on Basic University Research 

Life Forms (Including Higher Life Forms) 
Should Not Be Patented 

Life Forms Cannot Be Patented Unless 
Manufactured by the �Hands of Man.�  A 
Transgenic Organism Does Not Exist in Nature. 
Chakrabarty Case (1980) 

Research Tools (Enabling Methods) Should 
Not Be Patented 

Methods Are Patentable Subject Matter 
According to US Patent Law and Stimulate 
Scientific Progress (e.g., Gene Splicing, PCR)  

Prevent Inventions From Being Used In Third 
World 

Not If Patent Not Issued in Third World.  
Knowledge In Patent Has Been Published.  If 
Patented in Third World, Can Generally Obtain a 
Royalty-Free License to Use Technology 

Someone Will Own Your Genes Not In Your Body 

Patent Laws in US Guided By Constitution and US Statutes.  Can Be Changed By Congress.  
Morally Neutral System That Has 600 Years of Tradition.  Fed. Reg. 66, January 5, 2001 



What Concerns Have Been Raised Regarding Patenting Genes and Living Organisms? 

Concern Response 
Naturally Occurring Genes Should Not Be 
Patentable 

Your Genes Cannot Be Patented – Only if 
Modified or Substantially Different From What 
is in Nature (Myriad Case, 2013) 

Patents Should Not Be For Discoveries of 
Nature-Only Marketable Inventions 

Laws of Nature Cannot Be Patented. Patents Do 
Not Guarantee That The Invention Is 
Marketable 

Patents Delay Research Progress All Patents Are Published.  Therefore, New 
Innovations Stimulate Scientific Progress.  Little 
Impact on Basic University Research 

Life Forms (Including Higher Life Forms) 
Should Not Be Patented 

Life Forms Cannot Be Patented Unless 
Manufactured by the �Hands of Man.���A 
Transgenic Organism Does Not Exist in Nature. 
Chakrabarty Case (1981) 

Research Tools (Enabling Methods) Should 
Not Be Patented 

Methods Are Patentable Subject Matter 
According to US Patent Law and Stimulate 
Scientific Progress (e.g., Gene Splicing, PCR)  

Prevent Inventions From Being Used In Third 
World 

Not If Patent Not Issued in Third World.  
Knowledge In Patent Has Been Published.  If 
Patented in Third World, Can Generally Obtain a 
Royalty-Free License to Use Technology 

Someone Will Own Your Genes Not In Your Body or in Isolated Form 

Patent Laws in US Guided By Constitution and US Statutes.  Can Be Changed By Congress.  
Morally Neutral System That Has 600 Years of Tradition.  Fed. Reg. 66, January 5, 2001 



A Common Misperception………….Patents Inhibit the 
Free Exchange of Information  

To the Contrary………Patent Laws REQUIRE Disclosure 
of the Invention (Written Description & Best Mode of 
Practice) And ARE PUBLISHED 18 Months After Filing 

Application. Alternative Would be Trade Secrets!  

∴  Knowledge and Information in Patent Becomes Public 
Information and Can Stimulate New Innovation and 

Progress  
 

For Example:  Recombinant DNA, Genetic 
Engineering, PCR and DNA Sequencing! 



Should You Be Able To Patent Edited Human 
Genes & Have Intellectual Property Rights? 

 
a.  Yes 
b.  No 



Should You Be Able To Patent Diagnostic 
Tests For Human Disease Genes? 
 
a.  Yes 
b.  No 



Should Transgenic Organisms Be Patentable  
(e.g., herbicide-resistant soybean)? 

 
a.  Yes 
b.  No 



Should Farmers Be Able To Collect Patent- 
Protected Seeds in Their Fields, and Plant the  
Next Year Without Paying a Royalty? 
 
a.  Yes 
b.  No 



Are There World-Wide Patents? 
 

a.  Yes 
b.  No 



Is Commercial Success a Criterion Used By 
the USPTO For Awarding a Patent? 
 
a.  Yes 
b.  No 



Can Your Blood Cells Be Patented by  
UCLA After Being Taken From You By a 
Blood Test? 
 
a.  Yes 
b.  No 



The Age of DNA! 
 
 

Genetic Engineering Is  
Manipulating DNA! 

Recall….Way Back in January… 



Genetic Engineering Technology Can Combine 
DNA (Genes) From Different Sources 
Leading to New Gene Combinations!! 

Where it all Began 
One Summer in 

1973! 



What’s a GMO? 



Look How Far Science  
& YOU Have Come!!!! 

HC70A & SAS70A 
SPRING 2015 

The End!!  
 

OR  
Is It the Beginning? 


