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Introducing a new trait to plants, by inserting DNA into target plant cells, can be a ―long shot.‖ 

Sometimes only one in a thousand — or even one in a million — plant cells will take up the 

inserted DNA and incorporate the new gene. So biotechnologists need a ―marker‖ to show up 

when they have hit the target. 

 

One such marker is antibiotic resistance. If genes for antibiotic resistance are linked to genes for 

the desirable trait, researchers can single out plant cells that have been transformed successfully 

by exposing all cells to an antibiotic. Plants cells that successfully incorporated the combined 

genes (for the desirable plant trait and for antibiotic resistance) will survive the antibiotic test and 

will grow into little mounds of transformed plant cells called a callus. Then the researchers can 

isolate cells from the callus and regenerate whole plants with the newly introduced, desired trait. 

This means, however, that some new varieties of plants with desirable traits, such as insect 

resistance or herbicide tolerance, may also carry a new gene for antibiotic resistance. 

  

Question: Will biotechnology promote the spread of antibiotic resistance? 
Answer: It is natural to wonder if growing millions of acres of biotech crops containing 

antibiotic resistance marker genes will add to the already growing problem of antibiotic 

resistance. Scientists and regulatory agencies around the world look very thoroughly at this 

question before such crops are approved. In order to avoid this possibility, the developers of 

biotech crops have been asked to follow some simple guidelines with respect to marker genes. 

The first is that they should not use an antibiotic resistance marker gene that is not already 

widespread in nature. Secondly, markers that encode resistance to very important and powerful 

antibiotics, for which there are no good alternatives in medicine or veterinary practice, should 

not be used at all. 

 

Q: Aren’t there alternatives to using antibiotic resistance as a transformation 
marker? 
A: Sometimes other marker systems can be used to detect the desired new varieties. For 

example, herbicide tolerance genes can be used to make transformed plants resistant to herbicide. 

Successful transformants can be detected by their ability to grow on media containing herbicides. 

Scientists are developing other marker systems that do not use antibiotic resistance genes. The 

trend today is for newly introduced varieties to not contain antibiotic resistance marker genes. 
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Q: But you’re talking about plant systems. What does antibiotic resistance in 
plants have to do with human health and the bacteria that “bug” us? 
A: While it is plausible that the DNA from antibiotic marker genes could be taken up by bacteria 

in the soil and passed onto other bacteria that then become antibiotic resistant pathogens that 

cause infection in humans, research has demonstrated that it is highly unlikely. In fact, despite 

repeated attempts over the last decade, scientists have been unable to demonstrate the transfer of 

antibiotic resistance genes from biotech crops to bacteria even under the most favorable 

conditions. 

 

However, there is a second plausible scenario: The marker genes might transfer in the human gut 

to other gut bacteria that would then be resistant to antibiotics. While there is a remote chance 

that this could happen, research has again shown that it is highly unlikely. Most DNA is rapidly 

digested in the mouth and stomach. Very few genes remain intact. Those that do survive 

digestion would have to compete for entry into bacteria with the large amount DNA that humans 

ordinarily eat.  

 

Finally, incorporation of a new gene into a bacterium is itself a rare event. If the new gene is 

inserted, the chance that it will function correctly is miniscule. Remember that many billions of 

bacteria in the soil and in the human gut already are resistant to the antibiotic marker that was 

used in the development of the new crop variety.  

 

Q: What’s the bottom line? Should I worry about antibiotic resistance in 
bioengineered plants? 
A: It bears repeating that scientists have tried unsuccessfully for years to demonstrate the transfer 

of marker genes from plants to bacteria. If it occurs in nature, it occurs at an undetectably low 

rate. This is consistent with the observation that biotech crops containing antibiotic resistance 

genes have been planted for 12 years on over a billion acres with no observable effect on the 

incidence of resistance to the antibiotic against which they are resistant. 

 

If you must, worry about antibiotic-resistant infections from hospitals and clinical medical 

practice. The misuse and overuse of antibiotics in humans, animals and agriculture are the major 

factors that contribute to the rise of antibiotic resistance. As mentioned earlier, antibiotic 

resistance genes are already widespread. As consumers, each of us needs to insure that 

antibiotics are taken at the prescribed dosage for the recommended period of time.  
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