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for protein extraction after 20 hours of severe hypoxia and the expression 
of cellular protein was measured by densitometry of western blots. 

Treatment of human glioblastoma multiforme cells U87 with a fluorescent 
(FAM-tagged) LNA!phosphorothioate gapmer confirmed a very efficient 
uptake (>95%) of oligonucleotide into the cells. 

Using U87 cells we found that the most potent of the screened oligonu- 
cleotides was a 4 LNA, 8 phosphorothioate, 4 LNA gapmer (Cur813) target- 
ing the 3’-coding region of the HIF-la-gene. For further in vitro investigation 
of Cur813 we treated human glioblastoma cell lines U87 and U373 and 
the human prostate cancer cell line 15PC3 with the gapmer oligonuleotide. 
We were able to establish a dose-dependent down-regulation of hypoxia 
induced HIF-lcr protein and the HIF-l-regulated protein Glut1 in all the 
cell lines using Cur813. Relative to untreated controls a down-regulation of 
75-90% was obtained by 100 nM Cur813 and a down-regulation of 8590% 
was obtained by 400 nM, the effect of the treatment varying between the 
three different cell lines. 

Since the proposed molecular target was effectively inhibited without any 
apparent in vitro toxicity, we are currently investigating the in vivo efficacy 
of Cur813 in U373 xenografts on nude NMRI mice. Initial experiments have 
shown a significant inhibition of tumor growth by a 1 daily i.p. injection of 5 
mg/kg Cur81 3 for 7 days. 
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Identification and characterization of DEGA, a novel 
leucine-rich repeat family member differentially expressed in 
human gastric adenocarcinoma: effects on cell cycle and 
tumorigenicity. 
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Using a cDNA microarray approach to search for genes involved in a 
variety of cancers, we discovered DEGA, a novel cDNA differentially 
expressed in human gastric adenocarcinomas. Cloning of this cDNA from 
A549 cells revealed a 2070 bp fragment containing an open reading 
frame of 1569 bp that encodes a 522 amino acid protein. This protein 
contains a signal peptide, five leucine-rich repeat motifs (protein-protein 
interaction domains) and an IgG and transmembrane domain, suggesting 
that it resides on the plasma membrane. Transfection of 293 cells with 
an EGFP fusion construct confirmed cell surface localization. Although 
the cytosolic portion of this protein does not possess signal transduction- 
related domains, approximately l/5 of the cyiosolic amino acids are either 
a serine or a threonine. Blast searches for sequence similarity to this 
protein revealed an exact match to AMIGOQ, a very recently identified, 
but functionally uncharacterized protein related to AMIGO, a leucine-rich 
repeat family member implicated in axon tract development (Kuja-Panula 
et al., JCB 160:963-973, 2003). Aside from being highly expressed in 
normal tissue of the breast, ovary, uterus, and lung, in this report, we 
show that DEGAIAMIGO-2 is differentially expressed in approximately l/3 
of tumor versus normal tissue from gastric adenocarcinomas patients. It 
is also expressed in some gastric adenocarcinoma cell lines (ex. AGS) as 
well as other cancer cell lines. When compared to empty vector controls, 
stable expression of an DEGA/AMIGO-2 anti-sense construct in the gastric 
adenocarcinoma cell line, AGS, led to an accumulation of cells in the G2/M 
phase of the cell cycle and a nearly complete abrogation of tumorigenicity 
in athymic (nu/nu) mice. Although we have not defined a precise role 
for DEGA/AMIGO-2, our data suggest that it may be an etiologic factor 
functioning as a signaling cell adhesion molecule to regulate the cell cycle 
as well as tumorigenesis in a subset of gastric adenocarcinomas. 
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MSD-EACR Research Award. Celecoxib activates a novel 
mitochondrial apoptosis signaling pathway 

V. Jendrossek, R. Handrick, C. Belka. Dept. Radiation Oncology 
Experimental Radiotherapy Group, Tuebingen, Germany 

Background: The cyclooxygenase-2 inhibitor Celecoxib has been shown to 
inhibit tumor cell growth independently from its capacity to block the COX-2 
enzyme and to increase the efficacy of ionizing radiation in experimental 
settings. The growth inhibitory effects of celecoxib had been attributed to its 
pro-apoptotic action. 

Methods: To gain insight into the mechanisms of celecoxib induced 
apoptosis and to differentiate between death receptor and mitochondrial 
pathways the activation of caspases-9, -8 and -3, the cleavage of the 

caspase-3 substrates PARP and ICAD as well as the induction of mi- 
tochondrial alterations and of nuclear changes were tested in Jurkat T- 
and BJAB B-lymphoma cells with defects in either pathway as well as in 
embryonic fibroblasts of Apaf-I expressing and Apaf-I knock out mice. For 
comparison, apoptosis was also induced by death receptor stimulation and 
irradiation. 

Results: Celecoxib induced dose and time dependent apoptosis in 
Jurkat and BJAB cells. Activation of caspases-9, -8 and -3 was detectable 
in parallel with cleavage of PARP and inactivation of ICAD. The celecoxib 
action was associated with a breakdown of the mitochondrial membrane 
potential and release of cytochrome c. Lack of FADD, overexpression of a 
dominant negative FADD, lack of caspase-8 and treatment with caspase-8 
specific inhibitors had no influence celecoxib induced apoptosis. In contrast, 
overexpression of a dominant negative caspase-9 mutant or inhibition of 
caspase-9 interfered with celecoxib induced cell death. Similarly, lack of 
Apaf-1 expression abrogated Celecoxib induced apoptosis. Surprisingly, 
overexpression of anti-apoptotic members of the Bcl-2 protein family did 
not abrogate caspase-9, -8, and -3 activation, PARP cleavage, breakdown 
of the mitochondrial membrane potential and release of cytochrome c upon 
treatment with celecoxib, while inhibiting radiation induced apoptosis. 

Conclusion: We conclude that celecoxib induces apoptosis via a novel 
caspase-9 and Apaf-I dependent, but B&2 and death receptor independent 
mechanism. 
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Outcome and patterns of failure in solitary plasmacytoma: 
a multicenter rare cancer network study on 258 patients 
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A series of 258 adult patients with bone (n = 206) or extramedullary (n = 
52) solitary plasmacytoma, consecutively treated between 1977 and 2001, 
was collected in a retrospective multicenter Rare Cancer Network study. 
Median age was 60 years (18-95), and male to female ratio was 1.87. 
Staging work-up included bone-marrow assessment (all patients), serum 
immunoglobulins (n = 149), immunosubtraction (n = 161), standard X-rays (n 
= 191), CT-scan (n = 163), MRI (n = 85), and bone scintigraphy (n = 73). HIV 
test was performed in only 7 patients, and all were negative. Inclusion criteria 
included solitary plasmacytoma in 18-year or older patients without evidence 
of multiple myeloma. Histopathologic diagnosis was obtained in all patients 
including biopsy in 160, partial resection in 85, and complete resection in 
9 patients. Most (n = 215) of the patients benefited from RT alone; 34 had 
chemotherapy (mostly melphalan and prednisone) and RT, 8 had surgery 
alone, and one patient died before starting the RT. External RT volume 
included the clinical tumor volume with a sufficient margin. The median 
RT dose was 40 Gy (20-66) in 20 fractions (4-50) using 2 Gy (1.255) per 
fraction during median 29 days (4-74). RT was delivered using megavoltage 
photons in all patients. The median follow-up period was 56 months (7-245). 
Median time to multiple myeloma development was 21 months (2-135). One 
hundred seventeen (45%) patients developed multiple myeloma with a 5- 
year projected probability of 45%. The 5-year probability of overall survival, 
disease-free survival (DFS), and local control was 74%, 50%, and 86%: 
respectively. Six out of 9 patients treated with surgery alone presented a 
local relapse compared to 10 (10%) out of 105 treated with RT < 40 Gy or 
21 (15%) out of 144 treated with RT z 40 Gy. In univariate analyses (logrank 
test), significant factors favorably influencing the survival were younger age 
(60 years or younger), extramedullary localization, and tumor size (< 4 cm). 
For DFS, in addition to the above-mentioned parameters, treatment with 
RT was a favorable factor as well. Local control was better in small tumors 
(< 4 cm). Unfavorable factors for myleoma development were older age (> 
60 years) and bone localization. Multivariate analysis (Cox model) revealed 
that the best independent factors predicting the outcome were younger age 
and tumors < 4 cm. Bone localization was the only independent predictor 
for multiple myeloma development. In this multicenter retrospective study, 
extramedullary solitary plasmacytoma was found to have the best outcome, 


