
Codon swapping of zinc finger nucleases confers expression
in primary cells and in vivo from a single lentiviral vector
Submitted by Guillaume Podevin on Fri, 06/19/2015 - 15:11

Titre Codon swapping of zinc finger nucleases confers expression in primary cells and in
vivo from a single lentiviral vector

Type de
publication Article de revue

Auteur
Abarrategui-Pontes, Cecilia [1], Créneguy, Alison [2], Thinard, Reynald [3], Fine,
Eli J [4], Thepenier, Virginie [5], Le Ray, Laure Fournier [6], Cradick, Thomas J [7],
Gang, Bao [8], Tesson, Laurent [9], Podevin, Guillaume [10], Anegon, Ignacio [11],
Huy, Nguyen T [12]

Pays Pays-Bas
Editeur Bentham Science Publishers
Ville Hilversum
Type Article scientifique dans une revue à comité de lecture
Année 2014
Langue Anglais
Date Oct. 2014
Numéro 5
Pagination 365-376
Volume 14
Titre de la
revue Current Gene Therapy

ISSN 1875-5631

Mots-clés Codon swapping [13], lentiviral vectors [14], Liver [15], off-target sites [16],
primary cells [17], zinc finger nuclease [18]

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Okina

https://core.ac.uk/display/52409385?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://okina.univ-angers.fr/publications?f[author]=22238
http://okina.univ-angers.fr/publications?f[author]=22308
http://okina.univ-angers.fr/publications?f[author]=22309
http://okina.univ-angers.fr/publications?f[author]=22310
http://okina.univ-angers.fr/publications?f[author]=22310
http://okina.univ-angers.fr/publications?f[author]=22311
http://okina.univ-angers.fr/publications?f[author]=22312
http://okina.univ-angers.fr/publications?f[author]=22313
http://okina.univ-angers.fr/publications?f[author]=22314
http://okina.univ-angers.fr/publications?f[author]=22315
http://okina.univ-angers.fr/g.podevin/publications
http://okina.univ-angers.fr/publications?f[author]=5590
http://okina.univ-angers.fr/publications?f[author]=22316
http://okina.univ-angers.fr/publications?f[keyword]=18668
http://okina.univ-angers.fr/publications?f[keyword]=18669
http://okina.univ-angers.fr/publications?f[keyword]=1235
http://okina.univ-angers.fr/publications?f[keyword]=18670
http://okina.univ-angers.fr/publications?f[keyword]=18671
http://okina.univ-angers.fr/publications?f[keyword]=18672


Résumé en
anglais

BACKGROUND: Zinc finger nucleases (ZFNs) are promising tools for genome
editing for biotechnological as well as therapeutic purposes. Delivery remains a
major issue impeding targeted genome modification. Lentiviral vectors are highly
efficient for delivering transgenes into cell lines, primary cells and into organs,
such as the liver. However, the reverse transcription of lentiviral vectors leads to
recombination of homologous sequences, as found between and within ZFN
monomers.
METHODS: We used a codon swapping strategy to both drastically disrupt
sequence identity between ZFN monomers and to reduce sequence repeats within
a monomer sequence. We constructed lentiviral vectors encoding codon-swapped
ZFNs or unmodified ZFNs from a single mRNA transcript. Cell lines, primary
hepatocytes and newborn rats were used to evaluate the efficacy of integrative-
competent (ICLV) and integrative-deficient (IDLV) lentiviral vectors to deliver
ZFNs into target cells.
RESULTS: We reduced total identity between ZFN monomers from 90.9% to
61.4% and showed that a single ICLV allowed efficient expression of functional
ZFNs targeting the rat UGT1A1 gene after codon-swapping, leading to much
higher ZFN activity in cell lines (up to 7-fold increase compared to unmodified
ZFNs and 60% activity in C6 cells), as compared to plasmid transfection or a single
ICLV encoding unmodified ZFN monomers. Off-target analysis located several
active sites for the 5-finger UGT1A1-ZFNs. Furthermore, we reported for the first
time successful ZFN-induced targeted DNA double-strand breaks in primary cells
(hepatocytes) and in vivo (liver) after delivery of a single IDLV encoding two ZFNs.
CONCLUSION: These results demonstrate that a codon-swapping approach
allowed a single lentiviral vector to efficiently express ZFNs and should stimulate
the use of this viral platform for ZFN-mediated genome editing of primary cells, for
both ex vivo or in vivo applications.
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