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DIAGRAM 2 

3ZA(5): GERMLINE GENETIC ENGINEERING OF NUCLEAR DNA – 

LOOPHOLE 

 

MITOCHONDRIAL DISEASE OF NUCLEAR ORIGIN 
One possible type of 'permitted' embryo to prevent transmission of mitochondrial disease 

of nuclear origin: GERMLINE GENETIC ENGINEERING OF NUCLEAR DNA 

 

GERMLINE GENETIC ENGINEERING 

OF NUCLEAR DNA 
 
One possible way to prevent transmission of 
mitochondrial disease of nuclear origin would 
be to insert healthy nuclear genes into a one-
celled embryo.  The embryo would therefore 
contain nuclear genes from a third person.   
 
This would be germline genetic engineering 

of nuclear DNA 
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[1]  Egg containing abnormal nuclear genes  

 that encode for mitochondrial proteins 

[4]  The nuclei of the embryo would then contain healthy 

genes that code for mitochondrial proteins. The mitochondria 
would therefore subsequently develop normally.  The new 
embryo would contain nuclear genes from one man and one 
woman plus nuclear genes from a third person.   
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[2]  The nuclear DNA of the embryo 

contains abnormal genes which 
would make abnormal mitochondrial 
proteins 

[3]  Healthy genes inserted into  
nuclear DNA of one-celled embryo  


