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Introductory Classroom Activity (25 minutes) 
 

 Present on a projector (or distribute a handout of) images of animals that have 
been genetically modified (see attached examples). 

 After giving students a moment to look at the images, ask, “Have you heard 
about the use of transgenic animals in research before?”  “For example, the 
pGLO plasmid (small DNA molecule that is physically separate from, and can 
replicate independently of, chromosomal DNA within a cell) is an engineered 
plasmid used in biotechnology as a vector for creating genetically modified 
organisms. GFP (green fluorescent protein) was isolated from the jelly fish 
Aequorea victoria.  pGLO is made of three genes that are joined together using 
recombinant DNA technology, which makes the transgenic organism fluoresce 
under UV light.”   

 Let students know that they are going to watch two short video clips that address 
the use of GFP (green fluorescent protein).  Inform the students that the first 
video was produced by Scientific Video TV and gives the history of GFP and 
molecular biology.  The second video produced by Science Central entails a 
short video that shows the use of GFP in mice in order to detect stem cells that 
could be used to grow future nerve cells.  

 Present on a projector the two video clips: 
http://www.youtube.com/watch?v=MXfLaVdEMxI 
 
http://www.youtube.com/watch?v=n0UzdYRnMtY 
 

 

 Following the two videos, engage students in a brief classroom discussion using 
some of the following as discussion questions. 
 

-What information was provided about the history of the discovery of the GFP? 
-What color does GFP fluoresce under UV light? 
-What have scientists discovered by tagging proteins with GFP? 
-What is one advantage of using GFP instead of non-GFP fluorescent staining 
compounds? 
-How has the GFP gene been changed overtime? 
-How can the research that uses GFP assist not only science, but society as a whole? 
 

 Say to the students, “In the performance task that you are going to participate in 
this week, you will learn more about transgenic animals, plasmids and GFP and 
the debate over their use.  Eventually, you will need to take a position on whether 
we should encourage or discourage their use in scientific research, and you will 
defend your position in an argumentative essay.  It is important to know that, as 
some of the resources you will be using point, some people support the use of 
transgenic animals while others are adamantly opposed to them. 

http://www.youtube.com/watch?v=MXfLaVdEMxI
http://www.youtube.com/watch?v=n0UzdYRnMtY


Student Directions 
 

Modifying the Natural World: 
Human Responsibilities toward Animals 

 
Task: 
 
In your science class, you have been discussing the use of transgenic animals in 
scientific based research.  You have learned about how GFP (green fluorescent 
protein) has been used in scientific research to assist in making new discoveries that 
can help not only science, but society as a whole.  The use of transgenic animals 
and animals in general in scientific based research is incredibly controversial.  As 
part of your research on this issue, you have found four sources giving additional 
information about the use of transgenic animals in research, agriculture and industry. 
 
After you have reviewed these sources, you will answer some questions about them.  
Briefly review these resources and the three questions that follow.  Then, go back 
and read the sources carefully so you will have the information you need to answer 
the questions and complete your research.  You may take notes in the margin as 
you find information in the sources to capture your thoughts, reactions and any 
questions you might have, as you read. 
 
In Part 2, you will write an argumentative essay on a topic related to the sources. 
 
Directions for Beginning: 
You will now examine several sources.  You can re-examine the sources as often as 
you like.   
 
Initial Questions: 
After examining the research sources, use the rest of the time in Part 1 to answer the 
three questions about them.  Your answers to these questions will be part of your 
score for the reading portion of this assessment.  Also, your answers will help you 
think about the information you have read and viewed, which should help you write 
your argumentative essay.  Both your margin notes and your answers to the 
questions will be available to you as you work on your essay. 
 

      
       

 
 



Source #1:  Transgenic Animals:  Their Benefits to Human Welfare 
 
This article was obtained electronically from the action BioScience website and gives a 
basic overview of what a transgenic animal is, as well as how they are produced and 
what benefit that serve to human welfare (January 2003). 
 

Nowadays, breakthroughs in molecular biology are happening at an unprecedented 

rate. One of them is the ability to engineer transgenic animals, i.e., animals that carry 

genes from other species. The technology has already produced transgenic animals 

such as mice, rats, rabbits, pigs, sheep, and cows. Although there are many ethical 

issues surrounding transgenic animals, this article focuses on the basics of the 

technology and its applications in agriculture, medicine, research and industry. 

What is a transgenic animal? 

There are various definitions for the term transgenic animal (a transgenic animal is 

one whose genome has been changed to carry genes from other species). The 

Federation of European Laboratory Animal Associations defines the term as an animal 

in which there has been a deliberate modification of its genome, the genetic makeup of 

an organism responsible for inherited characteristics. 

The nucleus of all cells in every living organism contains genes made up of DNA. 

These genes store Information that regulates how our bodies form and function. 

Genes can be altered artificially, so that some characteristics of an animal are 

changed. For example, an embryo can have an extra, functioning gene from 

another source artificially introduced into it, or a gene introduced which can 

knock out the functioning of another particular gene in the embryo. Animals that 

have their DNA manipulated in this way are knows as transgenic animals. 

The majority of transgenic animals produced so far are mice, the animal that pioneered 

the technology. The first successful transgenic animal was a mouse. A few years later, it 

was followed by rabbits, pigs, sheep, and cattle. 

Why are these animals being produced? The two most common reasons are: 

*Some transgenic animals are produced for specific economic traits. For example, 

transgenic cattle were created to produce milk containing particular human proteins, 

which may help in the treatment of human emphysema. 



*Other transgenic animals are produced as disease models (animals genetically 

manipulated to exhibit disease symptoms so that effective treatment can be studied). 

For example, Harvard scientists made a major scientific breakthrough when they 

received a U.S. patent (the company DuPont holds exclusive rights to its use) for a 

genetically engineered mouse, called OncoMouse® or the Harvard mouse, carrying a 

gene that promotes the development of various human cancers. 

How are transgenic animals produced? 

Since the discovery of the molecular structure of DNA by Watson and Crick in 1953, 

molecular biology research has gained momentum. Molecular biology technology 

combines techniques and expertise from biochemistry, genetics, cell biology, 

developmental biology, and microbiology. 

Scientists can now produce transgenic animals because, since Watson and Crick’s 

discovery of DNA, there have been breakthroughs in: 

*recombinant DNA (artificially-produced DNA 

*genetic cloning 

*analysis of gene expression (the process by which a gene gives rise to a protein) 

*genomic mapping (The Human Genome Project) 

The underlying principle in the production of transgenic animals is the introduction of a 

foreign gene or genes into an animal (the inserted genes are called transgenes). The 

foreign genes “must be transmitted through the germ line, so that every cell, including 

germ cells, of the animal contain the same modified genetic material.” (Germ cells are 

cells whose function is to transmit genes to an organism’s offspring.) 

To date, there are three basic methods of producing transgenic animals: 

*DNA microinjection 

*Retrovirus-mediated gene transfer 

*Embryonic stem cell-mediated gene transfer 



How do transgenic animals contribute to human welfare? 

The benefits of these animals to human welfare can be grouped into areas: 

*Agriculture 

*Medicine 

*Industry 

The examples below are not intended to be complete but only to provide a sampling of 

the benefits. 

1. Agricultural Applications 

a) breeding  

Farmers have always used selective breeding to produce animals that exhibit desired 

traits (e.g., increased milk production, high growth rate). Traditional breeding is a time-

consuming, difficult task. When technology using molecular biology was developed, it 

became possible to develop traits in animals in a shorter time and with more precision. 

In addition, it offers the farmer an easy way to increase yields.  

b) quality  

Transgenic cows exist that produce more milk or milk with less lactose or cholesterol12, 

pigs and cattle that have more meat on them, and sheep that grow more wool18. In the 

past, farmers used growth hormones to spur the development of animals but this 

technique was problematic, especially since residue of the hormones remained in the 

animal product.  

c) disease resistance  

Scientists are attempting to produce disease-resistant animals, such as influenza-

resistant pigs, but a very limited number of genes are currently known to be responsible 

for resistance to diseases in farm animals. 

2. Medical Applications 

a) xenotransplantation  

Patients die every year for lack of a replacement heart, liver, or kidney. For example, 

about 5,000 organs are needed each year in the United Kingdom alone. Transgenic 



pigs may provide the transplant organs needed to alleviate the shortfall. Currently, 

xenotransplantation is hampered by a pig protein that can cause donor rejection but 

research is underway to remove the pig protein and replace it with a human protein. 

b) nutritional supplements and pharmaceuticals  

Products such as insulin, growth hormone, and blood anti-clotting factors may soon be 

or have already been obtained from the milk of transgenic cows, sheep, or goats. 

Research is also underway to manufacture milk through transgenesis for treatment of 

debilitating diseases such as phenylketonuria (PKU), hereditary emphysema, and cystic 

fibrosis. 

In 1997, the first transgenic cow, Rosie, produced human protein-enriched milk at 2.4 

grams per liter. This transgenic milk is a more nutritionally balanced product than 

natural bovine milk and could be given to babies or the elderly with special nutritional or 

digestive needs. Rosie’s milk contains the human gene alpha-lactalbumin.  

c) human gene therapy  

Human gene therapy involves adding a normal copy of a gene (transgene) to the 

genome of a person carrying defective copies of the gene. The potential for treatments 

for the 5,000 named genetic diseases is huge and transgenic animals could play a role. 

For example, the A. I. Virtanen Institute in Finland produced a calf with a gene that 

makes the substance that promotes the growth of red cells in humans. 

3) Industrial Applications 

In 2001, two scientists at Nexia Biotechnologies in Canada spliced spider genes into the 

cells of lactating goats. The goats began to manufacture silk along with their milk and 

secrete tiny silk strands from their body by the bucketful. By extracting polymer strands 

from the milk and weaving them into thread, the scientists can create a light, tough, 

flexible material that could be used in such applications as military uniforms, medical 

microsutures, and tennis racket strings. 

Toxicity-sensitive transgenic animals have been produced for chemical safety testing. 

Microorganisms have been engineered to produce a wide variety of proteins, which in 

turn can produce enzymes that can speed up industrial chemical reactions. 

 



What are the ethical concerns surrounding transgenic animals? 

This article focuses on the benefits of the technology; however, thoughtful ethical 

decision-making cannot be ignored by the biotechnology industry, scientists, policy-

makers, and the public. These ethical issues, better served in their own article, include 

questions such as: 

*Should there be universal protocols for transgenesis? 

*Should such protocols demand that only the most promising research be permitted? 

*Is human welfare the only consideration?  What about the welfare of other life forms? 

*Should scientists focus on in vitro (cultured in a lab) transgenic methods rather than, or 

before, using live animals to alleviate animal suffering? 

*Will transgenic animals radically change the direction of evolution, which may result in 

drastic consequences for nature and humans alike? 

*Should patents be allowed on transgenic animals, which may hamper the free 

exchange of scientific research? 

Conclusion 

Interestingly, the creation of transgenic animals has resulted in a shift in the use of 

laboratory animals — from the use of higher-order species such as dogs to lower-order 

species such as mice — and has decreased the number of animals used in such 

experimentation, especially in the development of disease models. This is certainly a 

good turn of events since transgenic technology holds great potential in many fields, 

including agriculture, medicine, research and industry.  

 



Source #2:  AquaBounty’s genetically altered salmon still far from market 

The following is an article from THE OREGONIAN published December 4, 2012.  

AquaBounty Technologies is a company that produces genetically modified salmon, in 

which their DNA has been altered to speed up growth.   

WASHINGTON -- Salmon that's been genetically modified to grow twice as fast as 

normal could soon show up on your dinner plate. That is, if the company that makes the 

fish can stay afloat.  

After weathering concerns about everything from the safety of humans eating the 

salmon to their impact on the environment, AquaBounty Technologies was poised to 

become the world's first company to sell fish whose DNA has been altered to speed up 

growth.  

The Food and Drug Administration in 2010 concluded that AquaBounty's salmon was as 

safe to eat as the traditional variety. The agency also said that there's little chance that 

the salmon could escape and breed with wild fish, which could disrupt the fragile 

relationships between plants and animals in nature. But more than two years later the 

FDA has not approved the fish, and AquaBounty is running out of money.  

"It's threatening our very survival," says chief executive Ron Stotish, chief executive of 

the Maynard, Mass.-based company. "We only have enough money to survive until 

January 2013, so we have to raise more. But the unexplained delay has made raising 

money very difficult."  

The FDA says it's still working on the final piece of its review, a report on the potential 

environmental impact of the salmon that must be published for comment before an 

approval can be issued. That means a final decision could be months, even years away. 

While the delay could mean that the faster-growing salmon will never wind up on 

American dinner tables, there's more at stake than seafood.  

AquaBounty is the only U.S. company publicly seeking approval for a genetically-

modified animal that's raised to be eaten by humans. And scientists worry that its 

experience with the FDA's lengthy review process could discourage other U.S. 

companies from investing in animal biotechnology, or the science of manipulating 

animal DNA to produce a desirable trait. That would put the U.S. at a disadvantage at a 

http://www.aquabounty.com/
http://www.aquabounty.com/


time when China, India and other foreign governments are pouring millions of dollars 

each year into the potentially lucrative field that could help reduce food costs and 

improve food safety.  

Already, biotech scientists are changing their plans to avoid getting stuck in FDA-related 

regulatory limbo. Researchers at the University of California, Davis have transferred an 

experimental herd of genetically-engineered goats that produce protein-enriched milk to 

Brazil, due to concerns about delays at the FDA. And after investors raised concerns 

about the slow pace of the FDA's AquaBounty review, Canadian researchers in April 

pulled their FDA application for a biotech pig that would produce environmentally-

friendly waste.  

"The story of AquaBounty is disappointing because everyone was hoping the company 

would be a clear signal that genetic modification in animals is now acceptable in the 

U.S.," said Professor Helen Sang, a geneticist at the University of Edinburgh in Scotland 

who is working to develop genetically modified chickens that are resistant to bird flu. 

"Because it's gotten so bogged down -- and presumably cost AquaBounty a huge 

amount of money -- I think people will be put off."  

Against the current  

The science behind genetic modification is not new. Biotech scientists say that genetic 

manipulation is a proven way to reduce disease and enrich plants and animals, raising 

productivity and increasing the global food supply. Genetically modified corn, cotton and 

soybeans account for more than four-fifths of those crops grown in the U.S., according 

to the National Academies of Sciences.  

But there have always been critics who are wary of tinkering with the genes of living 

animals. They say the risk is too great that modified organisms can escape into the wild 

and breed with native species. Not that we don't already eat genetically altered animals. 

Researchers say the centuries-old practice of selective breeding is its own form of 

genetic engineering, producing the plumper cows, pigs and poultry we eat today.  

"You drive a hybrid car because you want the most efficient vehicle you can have. So 

why wouldn't you want the most efficient agriculture you can have?" asks Alison Van 

Eenennaam, a professor of animal science at University of California, Davis.  



 AquaBounty executives figure that the U.S. aquaculture industry can be transformed by 

speeding up the growth of seafood. The company picked Atlantic salmon because they 

are the most widely-consumed salmon in the U.S. and are farmed throughout the world: 

In 2010, the U.S. imported more than 200,000 tons of Atlantic salmon, worth over $1.5 

billion, from countries like Norway, Canada and Chile.  

Using gene-manipulating technology, AquaBounty adds a growth hormone to the 

Atlantic salmon from the Northwest's larger, iconic Chinook salmon. The process, 

company executives say, causes its salmon to reach maturity in about two years, 

compared with three to four years for a conventional salmon.  

AquaBounty executives say if their fish are approved for commercial sale, there are 

several safeguards designed to prevent the fish from escaping and breeding with wild 

salmon. The salmon are bred as sterile females. They also are confined to pools where 

the potential for escape would be low: The inland pens are isolated from natural bodies 

of water.  

Tough sale  

But getting the fish to market hasn't been easy.  

The company began discussions with the FDA in 1993. But the agency did not yet have 

a formal system for reviewing genetically-modified food animals.  

So AquaBounty spent the next decade conducting more than two dozen studies on 

everything from the molecular structure of the salmon's DNA to the potential allergic 

reactions in humans who would eat it. By the time the FDA completed its roadmap for 

reviewing genetically-modified animals in 2009, AquaBounty was the first company to 

submit its data.  

After reviewing the company's data, the FDA said in a public hearing in September of 

2010 that AquaBounty's salmon is "as safe as food from conventional Atlantic salmon." 

The FDA also said the fish "are not expected to have a significant impact" on the 

environment.  

But as the company has inched toward FDA approval it has faced increasing pushback 

from natural food advocates, environmentalists and politicians from salmon-producing 

states. In fact, following the FDA's positive review of the fish, the House of 



Representatives passed a budget that included language barring the FDA from 

spending funds to approve a genetically-engineered salmon.  

"Frankenfish is uncertain and unnecessary," said Rep. Don Young, R-Alaska, who 

authored the language. The Senate did not adopt the measure.  

Despite such opposition, environmental groups such as the Food and Water Watch say 

that FDA approval seems inevitable. "We think there is a clear bias toward approving 

genetically modified animals within the FDA," said Patty Lovera, assistant director of 

Food & Water Watch, a nonprofit that promotes environmental-friendly fishing and 

farming practices. "This thing is trapped in a regulatory process that is predisposed 

toward approving it."  

 

 

By introducing genetic material from larger Chinook salmon into Atlantic salmon, AquaBounty has 

produced fish that grow twice as fast, as seen with these two same-age salmon—a genetically modified 

fish, rear, and a genetically natural Atlantic salmon.  (Photo by AquaBounty Technologies). 

 

 

http://www.foodandwaterwatch.org/


Source #3: Oregon monkeys with six parents push the limits of embryonic stem 

cells 

This article was obtained from THE OREGONIAN on January 5, 2012.  Oregon Health 

& Science University’s Oregon National Primate Research Center have been able to 

develop chimeric monkeys that have multiple cell lines in order to learn more about 

embryonic stem cells. 

 

PORTLAND, Oregon.-Newly published research by scientists at Oregon Health & Science University 

provides significant new information about how early embryonic stem cells develop and take part in 

formation of the primate species.  The research, which took place at OHSU’s Oregon National Primate 

Research Center, has also resulted in the first successful birth of chimeric monkey twins (Roku and Hex). 

The chimera of Greek mythology had a goat's body, a lion's head and a serpent's tail. 

Using cloning tools, Oregon researchers have created chimeras of a sort: monkeys 

grown from a mix of cells taken from as many as six monkey embryos.  

It is a scientific first, and likely to prove useful for understanding human fertility, embryo 

development and the use of stem cells to treat diseases.  

Animal cells from early-stage embryos can turn into any type of tissue in the body. Many 

researchers believe that one day human embryonic cells will repair damaged or failing 



organs – for example, regenerating heart muscle or severed spinal nerves. But to obtain 

the cells requires the destruction of human embryos, making the field ethically 

controversial.  

"We are absolutely limited in our experimental use of human embryos," says University 

of Washington professor Carol Ware, who was not involved in the monkey study. "Any 

shred of information we can get from non-human primates is valuable."  

Three chimeric (ki-MER-ick) monkeys, named Roku, Hex and Chimero, were born at 

the Oregon National Primate Research Center in Hillsboro last summer. They remain 

healthy and appear no different from any other rhesus macaque youngsters, says 

Shoukhrat Mitalipov, an associate scientist at the primate center, part of Oregon Health 

& Science University.  

The purpose of the work is to test lab-grown embryonic cells for their ability to diversify 

into all of the cell types and specialized tissues in the body. Forming a complete 

organism leaves no question about the potency.  

"The chimera is the toughest but ultimate test of stem cells," says Mitalipov. "This gives 

you assurance that these cells are normal, functional, that they will replace diseased 

tissues."  

Scientists created the first chimeric mice in the 1980s. They are now routinely used to 

study embryonic development and gene function. In mice, embryonic cells grown in a 

lab readily fuse with mouse embryos to form viable chimeric offspring. But the potency 

of embryonic cells from humans and non-human primates remains poorly understood.  

In the experiments reported Thursday in the journal Cell, lab-grown embryonic cells of 

primates fell short. The researchers tested three lineages of lab-grown embryonic stem 

cells from rhesus monkeys. All failed to produce chimeric embryos. Only cells taken 

directly from embryos and fused together were capable of diversifying enough to 

produce living, baby monkeys.  

"Most likely these stem cells we culture are not going to be that versatile in terms of 

making tissues and organs," Mitalipov says. "They are not as good as natural stem cells 

that reside in developing embryos."  

http://depts.washington.edu/compmed/faculty/faculty/ware.htm
http://www.ohsu.edu/xd/research/centers-institutes/onprc/
http://www.ohsu.edu/xd/research/centers-institutes/onprc/scientific-discovery/scientists/mitalipov.cfm
http://www.cell.com/abstract/S0092-8674%2811%2901508-X


Roku, Hex and Chimero started out as cells split from different embryos at the four-cell 

stage of development. Researchers combined cells taken from three to six embryos to 

create a single chimeric one. They placed 14 cell bundles into the wombs of five female 

monkeys. All five became pregnant, including two with singletons, two with twins, and 

one female carrying quadruplets.  

DNA tests confirmed that tissues throughout their bodies contained a random mixture of 

cells with non-matching genes reflecting their different parent sources.  

Two mothers carried pregnancies to term and gave birth to the twins Roku and Hex, 

and the singleton Chimero.  All three look like typical males, but Roku provides to be 

made of a mixture of male and female cells.  It’s too early to know if Roku or the others 

will be fertile, Mitalipov says. 

Ware, the UW professor, says she's not surprised that lab-grown stem cells failed to 

produce chimeric monkeys. Embryonic cells from human and nonhuman primates 

develop on a different schedule than those from mice. In lab culture, Ware says, the 

primate cells settle at a stage just beyond that of lab-grown mouse embryonic cells. 

When mouse cells are taken at that stage, they won't form chimeras, either, she says.  

But she says Roku, Hex, and Chimero suggest it may be possible to select and grow 

embryonic cells in a lab that will be capable of fully diversifying into all of the body's 

tissues.  

"Proof of principle is very often important to allow you to move forward," she says.  

Mitalipov hopes the work will help researchers improve techniques for growing stem 

cells that keep their potency. He says the potency appears to be lost very early during 

isolation of cells from embryos, not during long-term culture, although that alters the 

cells to some extent.  

"We have to go back and start working with embryonic stems cells that reside in an 

embryo and find out what makes them so potent," he says.  

At least one animal rights group immediately condemned the work. The British Union for 

the Abolition of Vivisection (BUAV) called it "deeply disturbing" to subject animals as 

sentient as monkeys to such manipulations. 



Source #4: The Body Shop 
 
This article was taken from Public Broadcasting’s Scientific American Frontiers 
webpage (http://www.pbs.org/saf/1107/features/body.htm).  In this article you will learn 
about how functioning human organs have been grown on the back of mice, as well as 
how this research could benefit the much needed organs that are needed for 
transplants. 
 

 
(After this human ear is removed, the mouse will remain healthy) 

 

Just 27 years ago, Bob Langer and his colleague Joseph Vacanti pioneered a 
remarkable new process- growing human tissues in the lab. Back in 1987, Langer and 
Vacanti couldn't get their work published; journal editors didn't see any practical 
applications. Today, the pair are acknowledged as the fathers of the field of tissue 
engineering. Now, Langer, Vacanti and his brother Charles, as well as teams of 
researchers around the world, pursue the day when replacement tissues and organs 
are readily available, custom-made for those who need them. 
 
Replacement Parts 

Today, tissue engineered skin, the first so-called "neo-organ" approved by the U.S. 
Food and Drug Administration, comes to the aid of burn victims and patients with severe 
skin sores or ulcers. In the not-too-distant future, lab-grown cartilage and bone could 
relieve arthritis sufferers, while blood vessels, cardiac valves and muscle tissue could 
save thousands of cardiovascular disease patients. Ultimately, custom-made hearts, 
livers, breasts, corneas, kidneys, bone marrow and bladders could offer elegant 
solutions to most life-threatening illnesses.  

http://www.pbs.org/saf/1107/features/body.htm


"We can't say what the timeline will be," says Dr. Joseph Vacanti, Director of the Tissue 
Engineering and Organ Fabrication Laboratory at Massachusetts General Hospital in 
Boston. "But there are thirty plus tissues we're experimenting on in our lab."  

Imitating Life 

Cultivating tissues in the lab requires closely mimicking the environment in which cells 
naturally grow. This turns out to be a tall order. Unlocking the biochemical signals that 
influence growth and development was the first step on the road to tissue engineering. 
By adding the right combination of compounds, scientists coax cells into growing and 
proliferating. 

But, to produce biologically useful tissues like cartilage and heart valves, tissue 
engineers must also pay special attention to the physical environment in which cells 
grow.  

In nature, the circulatory system gives each individual cell in a tissue access to nutrients 
and a means of waste removal. Many of the advances in tissue engineering have been 
means of replicating this scenario in the lab. One of Langer's major contributions to his 
filed was his work in biodegradable materials that can serve as scaffolding on which 
cells can be seeded. Joseph Vacanti deserves credit for the idea of the scaffold itself.  

"The scaffold looks like strands of spaghetti attached together," according to Langer. 
"The cells are seeded 2 to 3 millimeters apart and the whole apparatus is bathed in a 
nutritive media."  

The biodegradable scaffolding provides each cell with better access to nutrients and 
waste removal. Additionally, since the scaffolding can be molded into any shape or size, 
the tissue can be custom grown for the intended recipient. For example, to grow an ear 
like the one on the mouse pictured here, tissue engineers mold the biodegradable 
scaffold into the proper size and shape. Researchers then "seed" the scaffold with 
young cartilage cells and surgically implant the mold under the skin. The mouse, 
hairless and specially bred to lack an immune system that might reject the human 
tissue, nourishes the ear as the cartilage cells grow. 

In the future, bits of scaffolding seeded with young cells could be implanted into ailing 
organs, where the body's own biochemistry would direct the young cells to grow into a 
"patch" of healthy tissues.  

"Both functions are important," according to Joseph Vacanti. "but, in many 
circumstances, the shape is less important than the exchange of nutrients. "  

 
 
 
 



Life in 3D 

In December of 2000, nearly 74,000 Americans were waiting for an organ transplant, 
according to the United Network for Organ Sharing (UNOS). These candidates 
represent just a fraction of the people who could benefit from a stronger heart, a better 
kidney or clearer corneas. But shortages of donor organs means some people never get 
off this waiting list.  

"To develop this technology is to solve the rejection problem," Joseph Vacanti.  

"Tissue engineering will revolutionize transplant medicine," agrees Naughton. In the 
meantime, Naughton and her colleagues at Advanced Tissue are working on a patch 
that will stimulate vessel growth in and around diseased hearts. According to Naugton, 
the patch could obviate the need to grow entire hearts in the lab. 

"People talk about the 'heart-in-a-box,'" says Naughton. "I hope that's never necessary. I 
hope we can treat disease early on so that a person never needs a new heart." 

Question #1:  Based on the information in these sources, complete the chart below.  To 
the right of each argument, indicate the source (#)s where you found the argument. 
 

Arguments in Support of 
Transgenic Animals Source#(s) 

Arguments in Opposition of 
Transgenic Animals Source #(s) 

        

    
 

  

    
 

  

    
 

  

    
 

  

    
 

  

    
 

  

    
 

  

    
 

  

    
 

  

    
 

  

    
 

  

    
 

  

    
 

  

    
 

  

    
 

  

    
 

  

    
 

  

    
 

  

    
 

  

        



Question #2: Based on the four sources provided, which source would you recommend 
a person to use if they are looking for general information about transgenic animals and 
why?  Provide three pieces of evidence from the source that would assist the person.  
Make sure to identify which source you would recommend them to use in your 
response. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Question #3:  Each of the sources you reviewed discussed about transgenic animals.  
Explain what you have learned about how transgenic animals help or harm society?  
Give three pros and three cons that were listed in the sources, as well as for each 
detail include the source title or number.  
 
 
Transgenic Animals Help Society (Pros): 
 
 
 
 
 
 
 
 
 
Transgenic Animals Harm Society (Cons): 
 
 
 
 
 



Part 2 
 
You will now have the opportunity to review your notes and sources, plan, draft and 
revise your argumentative essay.  You may use your notes, and refer to the sources 
during this part of the task.  You may also refer to the answers you wrote to the 
questions in Part 1.  Now read your assignment and begin your work. 
 
Your Assignment 
 
Since the early 1990s, scientists have been creating bacteria, roundworms, mice and 
other animals that glow green by inserting a jellyfish gene into their genomes.  The 
modification helps researchers study cell processes, including the movement of certain 
proteins, because glowing proteins can be visualized whereas normal proteins cannot.  
In 2008, three U.S. Scientists were awarded the Nobel Prize in Chemistry for 
developing the jellyfish green fluorescent protein (GFP).  GFP has become “one of the 
most important tools used in contemporary bioscience,” according to the Nobel Prize 
Web site (http://nobelprize.org).  This tool has allowed researchers “to watch processes 
that were previously invisible, such as the development of nerve cells in the brain or 
how cancer cells spread.” 
 
Researchers have created more than 100 glowing albino rabbits.  GFP is inserted into a 
rabbit zygote, and the rabbit grows with the jellyfish gene in each of its cell.  The cells 
glow under UV light.   
 
An artist found out about the GFP research and asked to have a rabbit created for him 
to use in his art show.  Alba, the rabbit shown here, is an albino rabbit that glows green 
under UV light.  The research group that created her did not release her to the artist, but 
the newspaper reports indicate that she specifically genetically engineered for him. It is 
unclear what the artist had planned to do with Alba after the art show. 
 
Was it ethically acceptable to make a glowing rabbit for an art show?  Make sure 
to include the potential benefits (pros) and risk (cons) in your essay. 
 

 
 
 
 

http://nobelprize.org/


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


