
Kleptoplasty: It will not work in humans, but is it already used in humans? 
 
 

There are some, maybe the reader, who wonder what is kleptoplasty in the first place? 

Let us start with a word with which we may be more familiar; kleptomaniac. A kleptomaniac is 

someone who is unable to resist the urge to steal, as denoted in the prefix ‘klepto.’1 The suffix, 

‘plasty’ simply means to repair something and we hear it a lot in medical settings with terms 

such as angioplasty and rhinoplasty.  Are we discussing thievery of fixed things? Not exactly. 

Kleptoplasty is the process through which a non-photosynthetic organism acquires chloroplasts 

from a photosynthetic organism and gains the ability to create energy via photosynthesis.2 This 

occurs when an organism consumes the other containing chloroplasts and gains photosynthetic 

function. There are those who consider if Kleptoplasty is one day feasible in humans. This is far-

fetched as to date the only multicellular organism that has accomplished this feat if a sea slug.3 

While humans will never be able to utilize photosynthesis, at least not in any meaningful 

amount, the concept of using foreign matter to gain function within the human body is by no 

means a novel concept and one that continues to advance medicine and nutrition. 

 The history of insulin development is one example of passing material between different 

species to create something for human use. Prior to 1982, insulin used by diabetics was created 

from the pancreases of cows and pigs and the compound was certainly not human, which posed 

many issues. In 1982, Humulin was approved, which is a human insulin manufactured using 

recombinant DNA technology.4 How does this technology compare to kleptoplasty? 

Recombinant DNA technology is the process of taking genetic material outside of a human, 

inserting it into bacteria, enabling the bacteria to use this newly acquired genetic material to 

produce new proteins.5 The hybrid DNA is called recombinant DNA. The bacteria now produce 

a new product it was not previously able, which is also the end result of kleptoplasty. In the case 



of Humulin, the human genetic material that codes for insulin is inserted inside the DNA of the 

bacteria Escherichia Coli, the bacteria are placed inside fermentation tanks where it uses its 

recombinant DNA to produce human insulin, and the insulin is later removed and purified for 

use as a medicine in those who are insulin deficient.6  

 The European Corn borer is responsible for more than $1,000,000,000 of crop loss and 

control costs in the United States and Canada as it feeds on corn, cotton, and other crops.7 A 

bacteria, bacillus thuringiensis, produces a protein, BT delta endotoxin, that is toxic to the borer 

and kills it upon consumption.8 One method of combating this nuisance is the use of BT corn. 

The DNA that codes for the endotoxin is removed from the bacterium and is modified so that it 

will function within the DNA of corn. The modified DNA is placed inside the corn and now it is 

capable of producing its own BT delta endotoxin which will kill the borers when they attempt to 

eat the plant. As with kleptoplasty, the function of one organism was “stolen” and given to a new 

function. This new food product is what we call a genetically modified organism.  

 The first argument regarding use of this technology is that it is not ethical to alter existing 

genetic material and this argument has persisted since the first meeting between scientists to 

discuss and develop the guidelines by which DNA research would be conducted in 1975.10 

Regardless of the reasoning by which these unethical claims are made, this genetic altering is not 

something that humans invented. As we’ve seen with kleptoplasty, alterations happen in nature. 

With regards to food products, scientists are simply using a process that exists called selective 

breeding. Most of us would not look at our dogs as unethically created monsters, but they have 

been purposely modified for more than 30,000 years.11 Scientist have simply found a way to 

make the process faster and more accurate. To say that the practice, in general, is unethical has 

no standing, but ethical concerns do exist. There is a limit to how far the scientific community, 



and governments, are willing to use DNA altering technology. This is why the Chinese scientist 

who infamously altered the DNA of two embryos which then went through the gestational period 

and were born received a three-year person term.12 Altering the DNA of humans requires much 

more research before it could be deemed ethical. In my opinion however, this is not as much to 

do with ethics as it does with the following argument against utilization of DNA altering 

technology; safety.  

 Safety concerns are valid, as we mentioned, when using this these technologies to alter 

the DNA material of a human (or potential human). This is why there has only been on 

occurrence of this taking place and it did not go well for those involved.13 There are countless 

examples of successes of altering the DNA of living organisms; dogs, corn, cotton, cattle, and 

pigs. Whether done in a lab, or through intentional mating of animals with specific desirable 

traits, the end state is the same; an offspring with attributes derived from two selected organisms. 

Food safety is regulated by the FDA.14 They ensure that GMO foods are safe for consumption 

and this is determined through rigorous testing and studies. If a food is approved and deemed 

safe for human consumption by the federal government, there is no reason to think otherwise. 

There are plenty of products one can find in a supermarket that have not been deemed safe which 

are highly used; dietary supplements.15 But this is an argument for another day.  

 Kleptoplasty is beneficial in small organisms, and even if humans could evolve to include 

chloroplasts, it would never provide adequate energy for maintenance. However, the practice of 

“stealing” traits and characteristics from one organism to benefit another is a practice that has 

existed for tens of thousands of years. It is used to produce medicine, to improve the viability of 

crops, to add nutritional value to food products, and to produce more efficient animals. As 



science pushes the boundaries of what can be altered, safety concerns do arise, but these 

concerns need not be applied generally over the entire practice.  
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