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 ISSUE SUMMARY 

What is the nature of this issue and why is this issue important now?  

How can this issue be defined?  

Porcine Reproductive and Respiratory Syndrome (PRRS) is the most important disease affecting the U.S. swine industry 

(Christianson, 1994).  PRRS affects multiple phases of swine operations resulting in abortion, fetal death, and respiratory disease 

in newborn piglets. PRRS also is highly infectious, at times showing little to no symptoms, and is transmitted through various 

routes, with the most common transmission being airborne (Boehringer Ingelheim, 2019).  As swine producers implement good 

production practices, adequate biosecurity, and air filtration systems, PRRS outbreaks are still prevalent (Vansickle, 2009) as  

losses range from $560 -$760 million annually (Mengeling, 2005). In 2012, there were discoveries of gene-editing technology to 

be used for animals, plants, and humans that could change DNA by cutting and replacing undesired traits within cells  

(U.S. National Library of Medicine, 2019). This is achieved using CRISPR-Cas9, a natural protein with RNA that unwinds DNA 

to disconnect portions that are unwanted (Personal Genetics Education Project, 2018).  Using CRISPR-Cas9, Kansas State  

researcher Dr. Raymond Rowland was able to prevent PRRS within swine (Kansas State University News, 2019).  Even though 

success was seen in the swine study, CRISPR is not yet perfected, as some studies show off-target mutations in DNA (Cohen, 

2019). Beyond its imperfections, environmentalists are concerned with the rapid advancement of natural selection using these  

practices, while economists worry that implementing these changes in our food supply could affect global trade. As many parties 

take their positions on the issue, the producer is still dealing with the devastating disease. 

Who is involved in the issue?  

 Introduction to Food, Fiber, and Natural Resources (84 students) - analyzed various reproduction methods in the livestock 

industry were introduced, specifically artificial insemination. 

 Conservation/Wildlife (24 students) - examined how the influence of genetic technology can affect the environment through 

predatory species or even genetic mutation.  

 Animal Science (56 students) - focused on animal physiology along with the nutrition, health, and biosecurity in food animals 

through various discussions and over ten farm tours. 

 Food Science and Technology (29 students) - researched the roles of the Food and Drug Administration (FDA), United States 

Department of Agriculture (USDA), and the Food Safety Inspection Service (FSIS).   

 Ag Leadership and College Career Prep (20 students) - discussed presentations strategies on how to create effective dialogue 

in public settings and utilized Microsoft Powerpoint . 

 Livestock Management (28 students) - studied a swine unit which covered the PRRS virus. Additionally focused on genetics, 

reproductive health and how biotechnology is important in the food-animal industry. 

Our forum falls under the topic area of “Animal Issues” as listed in the Focusing on Agricultural Issues instructional materials.  

This issue is defined as, “Is gene-editing a viable technology to combat swine PRRS or just another dead end?” Producers have  

explored many options by improving biosecurity and implementing air filtration. Gene-editing is potentially the only remaining  

avenue for producers to prevent PRRS. As advancing technologies exist within the animal industry, there are hurdles to overcome. 

Food safety, environmental regulation, and trade, could lead to gene-editing not being implemented within swine operations.  

Swine Production Facilities: producers with farrowing operations are heavily affected by the PRRS virus which also leads to  

challenging losses in feeder operations. Both operations are in desperate need of gene-editing to combat PRRS (Danner, 2019). 

Companies researching and utilizing CRISPR-Cas9: Since 2012, many companies have invested in CRISPR-Cas9 to  

implement into health, agriculture, and clean energy (Synthego, 2019).  Kansas State University College of Veterinary  

Medicine: Initial research of CRIPSR on the CD163 protein in swine to prevent PRRS (Kansas State University News, 2019).   

Recombinetics, Inc: leading company in developing solutions to agriculture through gene-editing technology. Also noted for 

developing hornless traits in cattle (Recombinetics, 2019).  Consumers: Gene-edited traits within meat products could concern 

consumers, especially 67% of Americans that prioritize healthy or social-conscious food purchases (PR Newswire, 2019).   

Veterinarians: Responsible for assisting with animal health and biosecurity plans to prevent PRRS (Larson, 2019).  National 

Pork Producer Council: Advocates for the swine industry and funds lobbying efforts to advance the industry (Davis,  2019). 

Food and Drug Administration: declared gene-editing as a drug, which includes extensive regulations and research, thus  

delaying implementation within food-animal products (FDA, 2019). United States Department of Agriculture: responsible for 

regulating gene-editing within plants that currently exists in the market (USDA, 2018).  



 ISSUE SUMMARY 

What is the historical background of the issue and what caused it?  

Why is this issue important to Iowa? 

 The state of Iowa is leading the nation in swine production with over 6,000 farms marketing nearly 50 million hogs  

annually (Iowa Pork Producers Association, 2019). Since nearly one-third of the nation’s hogs raised are raised in Iowa, the  

industry provides job opportunities for one in every 12 Iowans (Iowa Pork Producers Association, 2019).  PRRS was first  

discovered in Iowa in 1987 and has created challenges for producers in spite of preventative measures taken in production  

facilities. Since 2009, there have been over 1,300 outbreaks of the PRRS virus, with recent studies showing outbreaks in Iowa to 

be 3.7 times higher than areas of lower risk (Swine Health Information Center, 2019). As gene-editing research advances to  

combat the PRSS virus, without approval of its use in the industry, massive losses will still occur, up to approximately $235  

million.  Iowa producers have requested the National Pork Producers Council (NPPC) to lobby on their behalf. The NPPC has 

established their stance to have the USDA be chief regulatory oversight over gene-editing, as opposed to the FDA which regulates 

gene-editing on animals as a drug. Currently the UDSA’s Animal and Plant Health Inspection Service regulates plants that are 

gene-edited, therefore the organization can do the same with animals and meet regular review of the Animal Health Protection Act 

(NPPC, 2019). Failure to approve gene-editing in the U.S. while other countries in the European Union and even China are  

exploring options, puts Iowa pork producers at a competitive disadvantage. Hog production contributed $13.1 billion dollars to 

Iowa’s economy. In 2018, Iowa pork exports totaled to more than $1.1 billion, with the top nations importing the goods were  

Japan, Hong Kong, Canada, and Mexico (Iowa Pork Producers Association, 2019).  

What are the benefits?  

Critics of gene-editing technology using CRISPR-Cas9 state that there are: 

 -Ethical concerns surrounding the testing of CRISPR on animals. 

 -Imperfections in CRISPR such as off-target mutations within cells.  

 -Ecological and environmental impacts of expediting natural selection.  

 -Lengthy regulations imposed from the FDA classifying gene-edited food products as drug.  

 -Potential and unknowns of losing export markets for countries who ban gene-edited food products.  

When PRRS was discovered, it evolved over time, most commonly via airborne transmission, which increased losses in swine  

industry as well as created difficulties when trying to control it. CRISPR, in the meantime evolved and research led to use within 

animal, plant, and humans. Important dates regarding PRRS, gene-editing, and regulations are as follows:  

 1973—Dr. Herb Boyer and Dr. Stanley Cohen created the first genetically engineered organism (i.e. bacteria to  

confer antibiotic resistance) (Jacobsen, 2019).  

 1987—First PRRS outbreak discovered in the United States, specifically Iowa, Minnesota, and North Carolina  

(Iowa State University College of Veterinary Medicine, 2019). 

 1993—at the University of Alicante in Spain, researcher Francisco Mojica, discovered the original CRISPR  

(Broad Institute, 2019). 

 July 2011—Research leads to CRISPR function within other species (Broad Institute, 2019).  

 May, 2012—Jennifer Doudna and Martin Jinek of University of California Berkeley discovered the CRISPR-Cas9 gene  

targeting technology (University of California Berkeley Public Affairs, 2018). 

 January, 2013—Dr. Feng Zang conducts first successful CRISPR-Cas9 genome edit on eukaryotic cells (Broad Institute, 2019).  

 2016—Recombinetics, Inc. discovers hornless cattle and other benefits through the gene-editing process (Latham, 2019).  

 2017—Dr. Raymond Rowland, Kansas State University researcher, conducted a successful trial using CRISPR-Cas9 to target the 

CD163 protein to prevent the PRRS virus (Kansas State University News, 2017). The first gene-altering treatments for cancer 

were approved by the FDA (Jacobsen, 2019). 

 2019—First gene-edit soybean leads to Calyno soybean oil on the shelves for consumers (Wilke, 2019).  

 July 2019—FDA announces regulation plan with gene-editing on the use of food animals (Dumas, 2019). 

What are the risks?  

Advocates for gene-editing technology using CRISPR-Cas9 claim it: 

 -Provides the swine industry with technology to eliminate PRRS and reduce up to $760 million in annual losses. 

 -Improves in the overall health and well-being of swine herds. 

 -Provides a cost effective measure for future generations of swine genetics.  

 -Gives producers a competitive advantage in world trade. 

 -Opens a gateway to gene-edit other producers with other species  
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WHEN WHERE TO WHOM # PRESENT 

February 19, 2019  (6:00pm) West Liberty, IA Muscatine County Swine Committee 16 

February 28, 2019 (6:30pm) Muscatine, IA Muscatine County Farm Bureau 7 

March 1, 2019 (5:00pm) West Liberty, IA Danner Farms Incorporated 18 

March 5, 2019 (6:00pm) West Liberty, IA West Liberty Board of Education 28 

March 7, 2019 (6:30pm) West Liberty, IA We Lead Area Economic Development 22 

March 9, 2019 (10:00am) Urbandale, IA 
National Pork Producers Council 

USDA Farm Production/Conservation Team 
14 

March 16, 2019 (6:00pm) West Liberty, IA West Liberty Rotary Club 22 

March 23, 2019 (6:30pm) West Liberty, IA State Legislators—Ag Coffee Q& A 19 

March 25, 2019 (5:00pm) Hills, IA Stutsman Ag Products and Services 17 

March 27, 2019 (7:00pm) West Liberty, IA West Liberty Lions Club 24 

April 1, 2019 (6:00pm) West Liberty, IA Chamber of Commerce Board 15 

April 2, 2019 (5:00pm) West Liberty, IA West Liberty City Council 24 

April 3, 2019 (11:00am) Des Moines, IA Iowa Secretary of Agriculture 7 

April 10, 2019 (6:00pm) West Liberty, IA West Liberty CDE Showcase Night 126 

April 14, 2019 (5:00pm) Ankeny, IA NAMA—Iowa State Chapter 7 

LOCAL FORUM PRESENTATIONS 
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Muscatine Co. Swine Committee  

The Muscatine County Swine Committee is an advocate for pork 

producers in our area. We learned about the challenges of swine 

operations in the area as well as on-farm biosecurity measures. 

Muscatine County Fairgrounds, West Liberty 

Date: February 19, 2019    Time: 6:00pm 

Attendance: 16 

Muscatine County Farm Bureau  

Farm Bureau Office, Muscatine 

Date: February 28, 2019    Time: 6:30pm 

Attendance: 7 

Danner Farms, Incorporated 

Danner Farm Main Office, West Liberty 

Date: March 1, 2019    Time: 5:00pm 

Attendance: 18 

The Muscatine Farm Bureau works extremely hard to lobby 

with state legislatures to provide budget support on 

agricultural issues. We took questions on how to educate the 

public on gene-editing and its misconceptions. 

Danner Farms has one of the largest feeder operations in 

Muscatine County feeding out over 30,000 hogs annually. We 

learned about the process of obtaining feeder pigs in their 

operation and how genetics and nutrition impact growth rates. 



West Liberty Board of Education 

We had a lengthy conversation on how the Ag Issues 

presentation is a great way to engage with the community. 

Members also took questions about the agriculture curriculum. 

WLCSD Central Office, West Liberty 

Date: March 5, 2019    Time: 6:00pm 

Attendance: 28 

We Lead Area Economic Development 

Community Center, West Liberty 

Date: March 7, 2019    Time: 6:30pm 

Attendance: 22 

National Pork Producers Council 

USDA Farm Production and Conservation Team 

We Lead Area Economic Development provides funding and 

resources to local business owners. Sharing this presentation 

made the board aware of issues facing producers in our area. 

NPPC has recently called for USDA oversight on the gene-

editing of livestock. After the presentation, council members 

gave insight on how regulation in genetically engineered plants 

can serve as the same blueprint for livestock. 

NPPC Boardroom, Urbandale 

Date: March 9, 2019    Time: 10:00am 

Attendance: 14 



West Liberty Rotary Club 

We were invited by several Rotary members who are livestock 

producers in the area to present.  We entertained several 

questions about what FFA members could do in the near future 

to improve agriculture and advocacy of the issue.  

Community Center, West Liberty 

Date: March 16, 2019    Time: 6:00pm 

Attendance: 22 

State Legislators—Ag Coffee Q&A 

Community Center, West Liberty 

Date: March 23, 2019    Time: 6:30pm 

Attendance: 19 

Stutsman Ag Products and Services 

Stutsman Headquarters, Hills 

Date: March 25, 2019    Time: 5:00pm 

Attendance: 100+ 

This event was extremely helpful discussing how the USDA 

and Iowa legislature can influence the implementation of  

gene-editing. Several attendees asked questions on the 

difference between gene-editing and GMO’s.  

Several farmers, who attended the customer appreciation 

night, have been impacted by the PRRS virus. Many were 

unaware of the gene-editing technology and benefits it could 

provide to their operations.  



West Liberty Lions Club 

Two current licensed veterinarians on the Lions Club invited our 

members to discuss, in detail, the PRRS virus, animal health 

issues, preventative care, and swine facility improvements. We 

enjoyed the challenging questions.  

West Liberty Country Club, West Liberty 

Date: March 27, 2019    Time: 7:00pm 

Attendance: 24 

WL Chamber of Commerce Board 

Liberty Social Club, West Liberty 

Date: April 1, 2019    Time: 6:00pm 

Attendance: 15 

West Liberty City Council 

City Hall, West Liberty 

Date: April 2, 2019    Time: 5:00pm 

Attendance: 24 

The West Liberty Chamber of Commerce Board involves 

numerous business in our area, especially West Liberty Foods, 

a major turkey processor. We shared with representatives from 

that company how gene-editing could help turkey producers. 

We were invited by the council to discuss how they could 

potentially help farmers in the area. We shared that being able 

to have a small livestock facility within city limits would allow 

us to provide hands-on opportunities and local literacy. 



Iowa Department of Agriculture 

The Department of Agriculture visit with key players involved 

with our issue involved discussion regarding legislation, meat 

quality inspection practices, as well as strategies on how to 

engage the public with advancing technologies. 

Iowa Department of Agriculture, Des Moines 

Date: April 3, 2019    Time: 11:00am 

Attendance: 7 

West Liberty FFA CDE Showcase Night 

West Liberty Fairgrounds, West Liberty 

Date: April 10, 2019    Time: 6:00pm 

Attendance: 126 

NAMA—Iowa State University Chapter 

Fairfield Inn and Suites, Ankeny 

Date: April 14, 2019    Time: 5:00pm 

Attendance: 7 

Numerous Muscatine County  ag business representatives 

attended this event and challenges the presenters with 

questions on the impact gene-editing could have on the 

environment along with consumer misconceptions. 

NAMA is the nations largest association for professionals and 

agribusiness. Presenting to the Iowa State Chapter taught 

members strategies on how to engage with the public on 

controversial issues. 


