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Topic: Learning to read and write: from genomics 

to synthetic biology. 

Summary: Mobile group-II introns and the Cre/lox 

systems are combined to allow large segments of DNA 

to be removed or transferred within and between bac-

terial genomes.  Planned applications include metabol-

ic optimization and the development of novel dissimi-

latory metal-reducing bacteria. 

Abstract: We have developed a new genomic edit-

ing tool that combines the Cre/lox system with mobile 

group-II intron technology (targetrons).  Mobile group-

II introns allow efficient, site-specific genomic integra-

tion of relatively short DNA molecules.  We have mod-

ified the introns to allow efficient delivery of lox sites 

to specific sites on the genome.  Upon the addition of 

the Cre recombinase that recognizes and acts upon 

these lox sites, specific genomic alterations can be 

made.  The system can be used to integrate foreign 

genes into the genome and to create large, specific de-

letions and inversions.  The use of mobile group-II 

introns as a delivery vehicle allows the system to func-

tion in any organism in which the introns function, and 

the use of the Cre/lox system allows large-scale 

changes to be made at high efficiency, presenting sig-

nificant advantages over conventional approaches.  We 

are also adapting the system to allow the genome of 

one cell to be copied or cut-and-pasted in part or in 

whole into the genome of another cell of the same or 

different species.  Planned applications include meta-

bolic optimization and the development of novel dissi-

milatory metal-reducing bacteria. 
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