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Recent advances in experiment and study of prostate cancer targeted therapy
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Abstract: In recent years, the incidence of prostatic cancer is on the rise year by year. There is
still no effective treatment for progressive cancers. Therefore, more therapies have been
investigated for these hard-to-treat cancers. The clinical studies and practice have demonstrated
that gene therapy is the most promising method for malignant tumor. For prostatic cancer, targeted
therapy is more desirable one. However, the current targeted gene therapies are not mature. The
biggest challenge is to find safe and suitable vector. This study reported the most recent results of
targeted gene therapy, aiming at identifying safe and reliable gene vector.
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In Europe, prostatic cancer is a malignant tumor with high morbidity. In China, the incidence is
not high. With the social development and improved life standard, however, the incidence of
prostatic cancer is increasing year by year. More importance should be paid to this trend. The

previously effective treatments such as traditional chemotherapy and radiotherapy, limited surgery



and normalized endocrinotherapy fail to achieve good outcomes as the disease develops till this
day. Medical scientists are seeking for different treatment patterns since there is currently no
effective treatment for prostatic cancer. Targeted gene therapy is the most promising one among
them. It can be used alone or combined with other therapies. Unfortunately, this technology is not
mature, and many difficulties remain to be addressed. The most urgent one is to find safe and
effective vector.
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1 Suicide gene therapy
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Suicide gene therapy was first described by Frederid Moolten in 1986, which is a promising
effective therapy !'!. The suicide gene takes use of the gene transfer technology to transfer the
suicide gene (known as drug-modifying enzyme gene) in tumor cells, which translates the prodrug
into toxic drug and promotes tumor cell apoptosis. This treatment can be combined with heat
therapy, chemotherapy and radiotherapy and make tumor cells more sensitive to these therapies,
thereby enhancing therapeutic effects. The gene promoters can be activated by some radiation, and
exhibit pronounced tumor inhibition. These are direct toxic effects of metabolites of suicide gene.
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Additionally, “bystander effect” is also one mechanism of suicide gene therapy. During the course
of suicide gene therapy, researchers found that the activity of those tumor cells in the tumor tissue
without exposure t suicide gene is also inhibited, which is the so-called “bystander effect”. This
mechanism has an important role in tumor cells where the gene vector system is hard to access.

Meanwhile, the bystander effect exists between two tumors far away from each other, also known



as remote bystander effect. This finding attracted attention from some medical scientists. They
even proposed vaccine for cancers. However, it remains to be extensively investigated in
theoretical studies and clinical trials.
FERT IR BVG YT T o a2 0 B - R e/ 58 B8 T R G ) 2 1 E RS
—, VAT RO PR . BRI B, Chen 25N BN T —ANETROWEE L R 45, X
L ) 22 G2 m] LA RHoRs BURE SN 21 s 40 030K AR IR X — R G Re e i i 2k
K, fefE T,
In the treatments for prostatic cancer, herpesvirus hominis- adenosine kinase/ ganciclovir system
is one of the most widely used suicide gene, but the therapeutic effect is limited. In this case, Chen

1 ) established a new double targeted gene system, which effectively transfers the vectors
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expressing suicide gene to the prostatic cancer cells. This system can inhibit growth of cancer cells
and promote their apoptosis.
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Escherichia Coli purine nucleoside/fludarabine is the newest identified suicide gene, which can be
transported by ARR,PB. Under the environment with androgen analogue known as R1881, the
prostatic cancer cells with transfection with the above gene become more sensitive to fludarabine.
The bystander effect also enhanced.
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The differentiation indicates that the code 3 is one of the most typical genetic indicators for
prostatic cancer. The tiny DD3 promoter in combination with IL-24 for enhanced treatment forms
AD-DD3-E1A-IL-24, which is prostate specific and has strong anti-tumor activity. So
AD-DD3-E1A-IL-24 can be used as one therapy.
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2 Vector
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The most important thing of a highly effective and safe targeted gene therapy is to have a vector
that can be successfully transported, and replicate and express genes in the body. The most ideal
one is to highly transfect the tumor cells and to render specific apoptosis of tumor cells, which is
highly effective and causes little side effects. The viral vector is more frequently used one.
However, it is easy to cause severe adverse reactions because the infection with virus is
non-specific and causes infection of cells in the body. Also, it’s not easy to transfect the target cells.
Therefore, its therapeutic outcome is not good.
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Non-viral vectors have also emerged. The nano particles (NPs) and cationic liposomes are most
frequently used. Hattoriestablished a new NP vector and demonstrated that it was highly specific
in an experiment tumor injection. Natural polymer vectors such as chitosan are the only natural
alkaline polysaccharides. It is safe and non-toxic, and has anti-bacterial and direct inhibitory effect
on tumor and cancer cells, which provide possibility to be a highly effective vector for targeted
therapy of prostatic cancer.
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3 Combined therapy
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3.1 Combined with local injection
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It can be combined with local injection to produce synergistic effect, which enhances killing effect
on cancer cells. It also avoids the toxic effects of radiotherapy and chemotherapy.
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3.2 Combined with immunotherapy



S4B TG VERT, AT DOE I Ak A U R S S AR THG T RUR « X — mE s3]
AR OE A N e, STt FR 301 6 i 41 Jle
It can be combined with immunotherapy and enhances therapeutic effect by triggering antitumor
immunity. This reveals that this method can activate immunity of the body to fight against
progressive prostatic cancer.
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3.3 Combined with anti-viral drugs
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It can be combined with anti-viral drug, which effectively reduces adverse reaction of virus,
alleviates pains of patients, and makes patients feel more comfortable.
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4 Conclusion
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Gene therapy is the most promising method for the treatment of prostatic cancer. Many
breakthroughs have been made. However, this technology is not mature and a lot of challenges
remain to be addressed. Great efforts should be made to find suicide gene with low toxicity and
fewer side effects, as well as safer and more effective gene vector with high specificity and
effective transfection. Currently, the non-viral natural polymer vectors, lipids, polysaccharides and
polypeptides are good candidates to be investigated.
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