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Gene therapy: from retrovirus to triplex DNA repair
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The goals of gene therapy may be summarized as the fobevelopment of methods to introduce genes effectively

lowing: into cells in vitro without viral vectors
— Correction of mutated genes by introduction of normalDirect mutagenesis of a defective gene to cause repair
genes into the cells of the gene.

— Introduction of new functional synthetic chimeric (en- These subjects are treated in three review papers of
gineered) genes into cells to endow them with new prdpis issue which are part of the series of papers “Gene
erties and functions transfer by viral vectors for gene therapy,” [1] and which
— Improvement of the vectoring system to target tjmn previous papers published in theurnal of Molecu-
gene-carrying vector to specific human tissue or organlar Medicine[2].

Hodgson et al. [3] deal in their review article with the
need to improve the retrovirus vectors used as carriers of
human genes for gene therapy. These authors observe
that “the greatest shortcoming is the propensity of retro-
viral transducing vectors to recombine with helper virus
genes within the vector producing cells that make virus
particles.... Although no humans have yet been affected,
testing itself is costly ($100]|000/batch) and several pri-
mates infected with replication competent retrovirus died
from associated neoplasms” [4]. To prevent the genetic
recombination between the transducing retrovector and
the helper retroviruses or the endogenous retroviral DNA
in the cellular DNA genome of the virus producing cells,
Hodgson et al. [3] chose retrotransposon VL30 as a vec-

tor for gene therapy: mouse VL30 is a 5-kbp LTR retro-
Y ECHIEL BECKER GHOLAMREZA DARAI - .
is Professor of Molecular is Professor of Virology at the transposon found at a level _Of 100-200 CC_)pIeS in the
Virology at the Hebrew Uni-  Institute for Medical Virology | genomes of most mouse species and lacks viral genes but
versity of Jerusalem, and  of the University of Heidel- contains all thecis-acting signals for retroviral packag-
aggfgx Bzgcgrgg%?ggh < gg{g-a';gsm”c‘)?é%[”fgfsﬁgclgé;‘te ing, replication, and gene expression. Mouse VL30 retro-
lem International School for molecular genetics, gene the tra_nspos_ons have tissue- specific LT.R. transcrlpthnal
Molecular Biology and Micro- apy, vaccine development, arld Units which are necessary for transcriptional targeting.
biology. His major research inbiotechnology. To facilitate the use of tissue specific vectors Hodgson et
terests are molecular virology, al. [3] are developing single LTR vectors for transferring
gg;‘j%‘gﬁg?ﬁe‘&&?fﬁ;'\‘;"éck(’:'icr’]'és_ tissue-specific transcriptional controls into single LTR

vectors. The availability of new retroviruslike vectors for
gene therapy will make possible the insertion and ex-

o

Be%‘;‘r:tknﬁgm of Molecular Virology pression of genes into the genomic DNA of specified tis-
Faculty of Medicine, The Hebrew University of Jerusalem, sue cells, which may lead gene therapy into successful
POB 12272, Jerusalem 91120, Israel frontiers.

G. Darai () A retroviral construct was used by Altenschmidt et al.
Institut fir Medizinische Virologie, Universitit Heidelberg, [5] to develop a new approach for gene transfer to endow

Im Neuenheimer Feld 324, 69120 Heidelberg, Germany naive T lymphocytes of mice or rats with synthetic chi-



248

meric T cell receptors. The authors designed a strateggpplications of triplex DNA (targeting of specific nucleo-
“prompt T cells to lyse tumor cells which only marginatide sequences to DNA through oligonucleotide-based
ly express MHC molecules and which do not expresiple helix formation). Their goal is to develop method-
neoantigens.” The absence or low level of MHC clas®lbgies to cure genetic diseases by triplex-mediated mu-
molecules on the cell membrane of cancer cells prevegenesis, recombination, and transcriptional inhibition.
their recognition by CD8cytotoxic T cells (CTLs), and It may be concluded that the above techniques for
therefore the tumor cells escape detection by CTLs. fkene therapy are providing new approaches for deliver-
tenschmidt et al. [5] genetically manipulated CTLs froing or corrrecting genes in the cellular DNA by replacing
the donor mouse to recognize the cancer cells in a MH€toviruses with retrolike virus elements by DNA lipo-
independent fashion. The specificity is determined by tfeetion and by direct chemical mutagenesis targeted to
new chimeric gene which in the T lymphocytes will exepair a defective genes.

press a T cell receptor (TCR) protein with affinity to a

tumor cell protein present on the outer membrane. How-

ever, the authors note that “the safest and most efficiQaterences

transduction technology for primary human T cells has

not yet been eStab“_Shed and additional parametersll ecker Y, Darai G (1995) Gene transfer by viral vectors for gene
CTLs responses to different tumors should be evaluategierapy. J Mol Med Gene Therapy Symposium (Guest Editor Is-
with respect to their systemic toxicity.” sue, April)
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