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Abstract

Gene delivery is one of the biggest challenges in the field of gene therapy. It involves the efficient transfer of transgenes into
somatic cells for therapeutic purposes. A few major drawbacks in gene delivery include inefficient gene transfer and lack of
sustained transgene expression. However, the classical method of using viral vectors for gene transfer has circumvented some of
these issues. Several kinds of viruses, including retrovirus, adenovirus, adeno-associated virus, and herpes simplex virus, have
been manipulated for use in gene transfer and gene therapy applications. The transfer of genetic material into lacrimal epithelial
cells and tissues, both in vitro and in vivo, has been critical for the study of tear secretory mechanisms and autoimmunity of the
lacrimal gland. These studies will help in the development of therapeutic interventions for autoimmune disorders such as Sjogren’s
syndrome and dry eye syndromes which are associated with lacrimal dysfunction. These studies are also critical for future
endeavors which utilize the lacrimal gland as a reservoir for the production of therapeutic factors which can be released in tears,
providing treatment for diseases of the cornea and posterior segment. This review will discuss the developments related to gene
delivery and gene therapy in the lacrimal gland using several viral vector systems.
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1. Introduction

Gene transfer and gene therapy in principle involve
the development of efficient means for delivering gene
(s) to the nuclei of somatic cells to replace a defective
gene with a functionally normal one. This approach
offers the hope of cures for various genetic and
autoimmune diseases, including sickle cell disease [1],
X-linked severe combined immunodeficiency disorder
[2], Sjogren’s syndrome [3], rheumatoid arthritis [4],
type I diabetes [5], multiple sclerosis [6], cystic fibrosis
[7], and hemophilia [8]. Additionally, it also provides
hope for long-term therapeutic benefits in contrast to
the transient relief provided by conventional drug
therapy.

One of the basic methods of gene transfer is to
modify viruses into genetic shuttles which will deliver
the gene of interest into the target cells. Much progress
in gene delivery and therapy has been achieved with
viral vectors due to their high transduction efficiency in
cells in vivo. Viral vector systems, including retro-
viruses, lentiviruses, adenoviruses, and adeno-associ-
ated viruses, currently offer the best choice for efficient
gene delivery [9,10]. The most commonly used DNA
viral vectors are adenoviruses (Ad) and adeno-
associated viruses. These vectors have been extensive-
ly used in gene therapy of the eye [11]. They have been
successfully used to mediate gene transfer for ocular

neovascularization [12,13], age-related macular de-
generation [14], uveitis [15], diabetic retinopathy [16]
corneal wound healing [17] and experimental autoim-
mune lacrimal gland disease [18,19]. In this review, we
discuss the viral gene delivery approaches performed in
the lacrimal gland to understand and modulate lacrimal
gland functions for therapeutic purposes.

2. Gene delivery by viral vectors in primary
cultures of lacrimal gland tissue

Genes can also be introduced into cells to produce
beneficial substances for therapeutic purposes. The
lacrimal gland is responsible for the production and
regulated release of tear proteins into ocular surface
fluid. These proteins include nutrient factors which
nurture the cornea, as well as factors which protect the
ocular surface from pathogens. Delivery of genes for
necessary products the lacrimal gland would chroni-
cally secrete could be a potential therapeutic approach
for patients suffering from various diseases of the eye,
including, glaucoma, dry eye, keratitis, and uveitis.
Currently, these diseases require long-term adminis-
tration of therapeutic preparations in the form of topical
eye drops and eye ointments. Although this approach
has the advantage in minimizing systemic side effects,
the major drawback is the short residence time of the
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