
fact over a short period of time. Clinical trials to assess
the efficacy of this technology in the treatment of single
gene disorders and of neoplastic diseases have already
started. Initial results of the use of this form of therapy
have been encouraging. 1 In patients with severe com-
bined immunodeficiency disease due to adenosine
dearninase deficiency, administration of autologous
lymphocytes transduced with a normal ADA gene led to
improvement in their clinical condition as well as in their
immune function.? Other single-gene recessive dis-
orders such as ~-thalassaemia, I sickle cell disease, familial
hypercholesterolaemia' and Type I Gaucher's disease

SUMMARY may also prove to be amenable to gene therapy in the
The authors describe the results of an experimental study that near future.
used a modification of retroviral-mediated gene therapy. They While simple replacement of a normal gene in a few
constructed two artificial, chimeric genes by linking a 1376-base cells may be sufficient in recessive genetic diseases,
pair fragment of the gene of varicella-zoster virus thymidine in neoplastic conditions gene therapy will have to be
kinase (VZV-TK), a non-mammalian enzyme, with transcrip- specifically aimed at the malignant cells. Initial attempts
tional regulatory sequences (TRSs) specific for liver tissue at gene therapy in malignancies have used autologous
(albumin) and hepatoma cells (human alpha-foetoprotein; tumour-infiltrating lymphocytes which were transduced
AFP) respectively. These were inserted into a plasmid XM5
to obtain two plasmids named pCR74 and pCR78 respectively. in vitro with a tumour necrosis factor gene and re-injected
DNA sequence analysis of both these plasm ids confirmed into the host. These cells may be expected to 'home'
that TATA boxes, the junction of albumin/AFP-TRS with the to tumour deposits and allow production of adequate
VZV-TK gene, and the entire VZV-TK coding domain were quantities of tumour necrosis factor at tumour sites while
correct. These chimeric plasmids were introduced into replica- avoiding its systemic side-effects. 1.4

tion-defective recombinant retroviruses. Those viral clones, In the present study, the authors have developed an
of recombinant viruses CR74 and CR78, that showed only ingenious method that they have termed 'virus-directed
full length integration on Southern blot analysis were used to enzyme/prodrug therapy' (VDEPT) to achieve targeting
infect four hepatoma and four non-hepatoma cell lines which and killing of hepatocellular carcinoma cells in vitro.
acted as positive and negative target cells, respectively. The They exploited transcriptional differences between
hepatoma cell lines synthesized albumin and alpha-foetoprotein normal and neoplastic cells to selectively kill the latter.
to variable degrees, whereas none of the non-hepatoma cell They propose that artificial linkage of tissue-specific
lines had detectable alpha-foetoprotein or albumin synthesis.

Following infection, all the hepatoma as well as non- transcriptional regulatory sequences to a gene prior to
hepatoma cell lines showed the presence of a stably integrated its transfer into various cells should produce a tissue-
chimeric VZV-TK gene on DNA analysis. Whereas VZV-TK 'specific expression of this gene. Moreover, if the
enzymatic activity was barely detectable in uninfected cells transcriptional regulatory sequences were from a tumour-
and in cells infected with control retrovirus, it was present associated gene, for instance the hepatoma-associated
in CR74 and CR78-infected hepatoma cells in rough correlation alpha-foetoprotein gene, then the gene will be expressed
with albumin or alpha-foetoprotein production. There was, only in tumour cells. The gene that they chose to express
however, no increase in VZV-TK activity in non-hepatoma cells. in hepatoma cells was varicella-zoster virus thymidine
after infection. This suggested that viruses-containing chimeric. kinase (VZV -TK). This choice was based on observations
genes were able to direct tissue-specific expression ofVZV~TK. that araM is selectively toxic to varicella-zoster virus

CR74 and CR78-infected Hep G2 hepatoma cells; when infected cells,' because it can be phosphorylated to
grown in the presence of tritiated 6-methoxypurine arabi no- a cytotoxic compound araA TP by VZV _TK but not by
nucleoside (araM) showed 7000 and 2000-fold increases in their
levels of the phosphorylation product (araATP) than the non- major mammalian thymidine kinases. Thus, if VZV-TK
infected Hep G2 cells indicating that cells expressing VZV~TK. . could be selectively expressed in tumour cells, then on
could anabolize araM to araATP. Furthermore, hepatoma cell. ,treatment with araM, its cytotoxic anabolite, araATP will
lines with VZV-TK activity experienced inhibition of theii" 'b,e formed selectively in tumour cells; causing selective
growth in the presence of araM compared to uninfected cell" killirig'bf such cells. The present study confirms that
lines. Non-hepatoma cell lines did not show araATP synthesis' expressi9n-ofVZV-TK, conversion ofCl,raM tOaI'aATP
or sensitivity to araM. and inhibition of growth could all be selectively achieved

These data suggest that retroviral delivered chimeric genes in cells expressing albumin and alpha-foetoprotein, a.swas
can induce tissue-specific expression ofVZV -TK, tissue-specific hypothesized by the authors. .
anabolism of araM to araATP (a cytotoxic compound) and This work may lead to new methods of treatment not
hence tissue-specific cytotoxicity due to araM exposure. This only for hepatocellular carcinoma but also for other
selective cytotoxic effect may have therapeutic implications neoplasms which express specific proteins. Though a
in the future.

lot of work will be needed to transfer this technique
from the laboratory, it may not be too long before we
hear about its clinical use.
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COMMENT
Human gene therapy has progressed from fiction to
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Obituaries
Many doctors in India practise medicine in difficult areas under trying cir-
cumstances and resist the attractions of better prospects in western countries
and in the Middle East. They die without their contributions to our country
being acknowledged.

The National Medical Journal of India wishes to recognize the efforts of
these doctors in a new section 'Obituaries'. We invite short accounts of the
life and work of a recently deceased colleague by a friend, student or relative.
The account in about 500 to 1000 words should describe his education and
training and highlight the achievements as well as the disappointments. A
photograph should accompany this article.

-Editor

Errata
Volume 5, Number 3 (May/June 1992)

1. Page 108, Patients and Methods: last paragraph, lines 5-8 should read:
The interassay and intraassay variations of TT3, TT4 and TSH assays were less than 10%. The normal ranges of
TT3, TT4 and TSH in our laboratory are 1.03-3.00 nmollL, 70-170 nmollL and less than 5ILIU/ml respectively.

2. Page 109, Results: Group B, lines 6-8 should read:
There was a steady decline in serum TT4 amd TT3 levels over the whole study period (TT4: at 3 weeks 51%, at
4 weeks 47%, at 8 weeks 42%; TT3: 3 weeks 52%, 4 weeks 43%,8 weeks 31%; Figs. 1 and 2).


