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Antiscnse strategies for induction of tumor cell apoptosis 
Uwe Zangemeister-Wittke, Roll Stahel, Francois Natt, Jonathan Hall. 
Divis/on of Oncology, Universi O, of  Zfirich~ Switzerland and Novartis 
Pharma AG, Basel, Switzerland. 
Conventional cytotoxic therapies are still lagging behind the rapid 
strides that have been made in our understanding of cancer biology. As 
the biology of neoplastic transformation and mafignant progression of 
tumors becomes deciphered and the critical genes identified, direct 
genetic approaches for the treatment of cancer have become possible. 
Antisense technology takes advantage ofavailable gene sequencing data 
and has opened new avenues to specifically target the myriad of genes 
involved in tumor development by use of exogeneously delivered 
oligonucleotides. The most promising candidate genes are those that are 
functionally linked to growth ~ , l l n g ,  cell cycle control, regulation of 
epoptosis or angiogenesis. Several first generation oligonucleotides have 
entered clinical trials and provided encouraging results. Recently, 
advanced chemistry second generation oligunucleotides have been 
developed which show more favorable biochemical properties including 
increased metabolic stability, nuclease resistance and KNA binding 
affinity, as well as improved therapeutic and safety profiles. In our 
laboratory we have developed high affinity binding 2'-ribose modified 
mixed-backbone oli8onucleotides targeting major inht~bitors of apoptosis 
signaling, and have tested their ability to induce tumor cell apoptosis 
and sensitize tumor cells to chemotherapy. Recent developments and 
achievements in the field as well as the results of our ox~ preclinical 
antisense program and future directions will be discussed. 
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ANTISENSE APPROACHES FOR THE TREATMENT OF 
PROSTATE CANCER 

Helnmt Klocker, Department of Urology, University of Innshruck, 
Austria 

Failure of androgen ablation therapy in prostate cancer is 
associated with hyperactive androgen receptor sitmaling and expression 
of androgan-regulated genes. Currently there is no efficient treatment 
available for this stage of the disease. One of the strategies intensively 
investigated for the development of  new treatment methods is the use of 
anfisense technology to inin'bit crucial sim~*iin S and survival pathways. 

We have identified antisense oligunucleotides inhl"ldting expression 
of human androgen receptor. Oligunucleotide treatment resulted in a 
siuniflcant inhibition of LNCaP prostate cancer cell proliferation, 
inh~ition of secretion of the androgen-regulated PSA gene, reduction of 
EGF receptor levels and induction of apoptosis. In LNCaP tumor- 
bearing nude mice the anfisense AR oligonucleotides also showed 
~nificant growth inh~ition. Tumor weight was reduced to 43% of 
control. Treatment was well tolerated by all anhnals and a scrambled 
control ODN did not affect tumor growth. AR expression in the tumors 
and serum PSA levels were found to be correlated with tumor size. 

ha other approaches followed worldwide by several research groups 
antisense ollgnnucleotides are used for inh;hition of expres~un of 
antiapoptotic proteins such as Bcl-2, insulin-like growth factor bhKling 
protein-2, growth factor receptors or clusterm. These provided promi.~in8 
results in models systems and some clinical studies have been initiated and 
are under way. 
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Modnlation of the apeptotic threJoid by ]~C-3b-2 antiaense th&apy 
of melanoma 

B. J . . m ,  v. Wacher& E. Hee~]~-u, K Sddagbaner-W~n, C. 
~ ,  T. Lueas, B. Pratscher, lVL Hoern,m, U. Honenlein, H..G. 
Eichler, K. Wolfl~ ,.,d ~ peh,m~=rg~. Dept. of  Dermato/o~, and 
Clinlcal Phmmacolo~, University of  Vienna, Austri.. 
Treatment reslmmce in rear.mint melanoma has been rmked to 

expressiun of the proto-oncogene BCL-2. We recmtly denmam'ated that 
a combination treatmem of tn t l ae~  ol~unudmtldea (ASO) targeted 
against BCL-2 mRNA mad d a ~ e  (D'FIC) decreased BCL-2 protein, 
mhanced temer c~ apeptosh and led to major tumor respmu~ in a 
SCID mouse xeno~spkntatiun model. In the present Phase I-II 
study evaluating BCL-2 ASO (Gemtsmae TM, formerly known as G3139, 
Genta Inc.) 33 patients with advanced n ~  meJanoma have bern 
treated by systen~ a , h - ; - ; ~  of BCL-2 ASO combined with 
standard DTIC trentmmt. Using an k~ra-pallmt doso.eneakti~ protocol, 
the dose ~ g  to~'y was reached at 12 ms/ks/d in form of 
thrombocyt~enla. Further side effects indeded leecopmla aad tzansie= 
transeminases elevations. Steady-state pismm levels of BCL-2 ASO 
reached within 24 hours increue linear with the admi~m~red dose. By 
day five, doses > 1.3 rag/ks/day lend to a medhm 40% reductlun of BCL- 
2 protein in melanoma biopsies compared to baseline in 14 patimts 
• _cc_~m~le for biopsy. This reductioa coincldea with increued tumor ce~ 
apoptom, ~ is markedly mlmced afl~ DTIC tremmm. Repeat 
cyclic therapy remlted in dunthle req~mm~ over I year in mine patim~& 
ThiJ ciinienl muly is the tint to docomeat that systemic treatmem with an 
antisease molecule down-regnlates its target in a solid tumor. 


