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Disclaimer

Spotlight Video

The video below is a supplement with extra context and tips, as part of the protocols.io Spotlight series,

featuring conversations with protocol authors.

https://www.youtube.com/embed/AvrPgf2hVg0?si=OEUw0BfM2ZyyPnCF

Abstract

This is a collection of protocols for assembly of a serine integrase-based platform for functional validation of

genetic switch controllers in eukaryotic cells in human, animal and plants. Serine integrases (Ints) are a family

of site-specific recombinases (SSRs) encoded by some bacteriophages to integrate their genetic material into

the genome of a host. Their ability to rearrange DNA sequences in different ways including inversion, excision,

or insertion with no help from endogenous molecular machinery, confers important biotechnological value as

genetic editing tools with high host plasticity. Despite advances in their use in prokaryotic cells, only a few Ints

are currently used as gene editors in eukaryotes, partly due to the functional loss and cytotoxicity presented by

some candidates in more complex organisms. To help expand the number of Ints available for the assembly of

more complex multifunctional circuits in eukaryotic cells, this protocol describes a platform for the assembly

and functional screening of serine-integrase-based genetic switches designed to control gene expression by

directional inversions of DNA sequence orientation. The system consists of two sets of plasmids, an effector

module and a reporter module, both sets assembled with regulatory components (as promoter and terminator

regions) appropriate for expression in mammals, including humans, and plants. The complete method involves

plasmid design, DNA delivery, testing and both molecular and phenotypical assessment of results. This

platform presents a suitable workflow for the identification and functional validation of new tools for the

genetic regulation and reprogramming of organisms with importance in different fields, from medical

applications to crop enhancement, as shown by the initial results obtained. This protocol can be completed in 4

weeks for mammalian cells or up to 8 weeks for plant cells, considering cell culture or plant growth time.

Attachments

pbt9ca8tp.docx

83KB

protocols.io | https://dx.doi.org/10.17504/protocols.io.rm7vzx945gx1/v1 June 7, 2024 3/6

https://www.youtube.com/embed/AvrPgf2hVg0?si=OEUw0BfM2ZyyPnCF
https://content.protocols.io/files/pdjwbixhp.docx
https://content.protocols.io/files/pdjwbixhp.docx
https://content.protocols.io/files/pdjwbixhp.docx
https://content.protocols.io/files/pdjwbixhp.docx
https://content.protocols.io/files/pdjwbixhp.docx
https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.rm7vzx945gx1/v1


Disclaimer

Spotlight Video

The video below is a supplement with extra context and tips, as part of the protocols.io Spotlight series,

featuring conversations with protocol authors.

https://www.youtube.com/embed/AvrPgf2hVg0?si=OEUw0BfM2ZyyPnCF

Attachments

pbt9ca8tp.do

cx

83KB

protocols.io | https://dx.doi.org/10.17504/protocols.io.rm7vzx945gx1/v1 June 7, 2024 4/6

https://www.youtube.com/embed/AvrPgf2hVg0?si=OEUw0BfM2ZyyPnCF
https://www.protocols.io/download?s3url=https%3A%2F%2Fcontent.protocols.io%2Ffiles%2Fpdjwbixhp.docx&ofn=pbt9ca8tp.docx
https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.rm7vzx945gx1/v1


Files

SEARCH

Protocol

NAME

Protocol for assembly of a serine integrase-based platform for functional validation of genetic switch
controllers in eukaryotic cells-Human

VERSION 1

CREATED BY

Marco Oliveira

INCT BioSyn OPEN

Protocol

NAME

Protocol for assembly of a serine integrase-based platform for functional validation of genetic switch
controllers in eukaryotic cells-Animal

VERSION 1

CREATED BY

Marco Oliveira

INCT BioSyn OPEN

Protocol

NAME

Protocol for assembly of a serine integrase-based platform for functional validation of genetic switch
controllers in eukaryotic cells-Plant

VERSION 1

CREATED BY

Marco Oliveira

INCT BioSyn OPEN

Protocol

NAME

MOLECULAR ANALYSES

VERSION 1

CREATED BY

protocols.io | https://dx.doi.org/10.17504/protocols.io.rm7vzx945gx1/v1 June 7, 2024 5/6

file:///view/protocol-for-assembly-of-a-serine-integrase-based-c6rwzd7e
file:///view/protocol-for-assembly-of-a-serine-integrase-based-c6ryzd7w
file:///view/protocol-for-assembly-of-a-serine-integrase-based-c6rxzd7n
file:///view/molecular-analyses-c6rzzd76
https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.rm7vzx945gx1/v1


Marco Oliveira

INCT BioSyn
OPEN

protocols.io | https://dx.doi.org/10.17504/protocols.io.rm7vzx945gx1/v1 June 7, 2024 6/6

https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.rm7vzx945gx1/v1

