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HTLV-I Tax: Role of Viral trans-activator protein in cell DNA- 
damage and cell cycle progression 
D.Y. Jin and K.T. Jeane. Molecular Virology Section. LMM/NIAD/NIH. 
Bethesda. Maryland. US~, 20892-0460. 
HTLV-I Tax is a nuclear protein that has pleiotropic effects on cellular 
metabolism including cellular activation and transformation. We have 
previously shown that expression of Tax induces the formation of 
Micronuclei in rapidly dividing cells L'2. At the molecular level. Tax function 
has been well-described to be mediated through CREB/ATF and NF-~:B. 
However, it is unclear whether these are the sole cellular targets for Tax. 
Here we report on the identification and characterisation of three pioneer 
Tax-partners: TP3-1. TP18-1 and TP106-25. TP-3 is a proximal partner that 
binds directly to Tax. It encodes a human protein that is a suppressor for a 
constitutively lethal GI~ mutation in yeast. TP106-25 is a distal partner for 
Tax, and encodes the human analogue of the yeast MAD2 (Mitotic arrest 
defect) protein. TP106-25 binds TP18-1 which in tam directly contacts Tax. 
TPI8-1 contains a promoter activating domain, and as yet we have found no 
relatives of this protein in existing databases. We will also present data on 
the role of Tax influencing cell cycle progression. 

Majone et al., Virology, 193.456, 1993 
Semmes et al.. Virology, in press. 1996 

GENES DOWN-REGULATED IN HRAS ONCOGENE-TRANS- 
FORMED CELLS: POTENTIAL SUPPRESSORS OF MALIGNANT 
TRANSFORMATION 
R. SchAfer, U. Emmenegger, K. Husmann, B. Scharm, C. Sers 
Division of Cancer Research, Department of Pathology, Univemity of 
ZQdch, Schmelzbergstr. 12, 8091 Zndch 
We have Identified a number of genes (H-rev) that are 
physiologically expressed, but down-regulated in the presence of 
mutant RAS oncogenes in preneoplastic rat 208F and mouse 
NIH/3T3 fibrobiaSts and in transformed cell lines dedved from them. 
In phenotypic revertants, H-ray mRNA levels are partially restored to 
pretrensforrnation levels. The genes encode extrecellular matrix 
components (e.g. type I collagen), the matdx-medifying enzyme lysyl 
oxidase (Lox), the angiogenesis inihlbitor tbrembQspondin, and two 
novel proteins (Ril, Hrevl07). The Ril protein appears to bind to =- 
actinin and uther yet unknown proteins. In density-arrested 
fibrobiasts, most of the Hrevl07protein, othenNise cytosolic, is 
associated with the membrane fraction. We and others have 
demonstrated transformation-suppresmng activity of /ox, cr 
and H-ray107 genes in different recipient cell lines. These results 
suggest that oncogenic Ras signalling results in the coordinated 
down-regulation of multiple transcriptional targets. Conversely, 
suppression of RAS transformation is probably mediated by 
simultaneous up-regulation of cdticel target genes. 
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MOLECULAR GENETICS OF ACUTE PROMYELOCYTIC LEUKEMIA 
Peliccl P.G., Laboratory of Molecular Biology, Istituto di Medicina 
Interna e Sc~enze Oncologiche, University of Perugia, I-Perugia. 
Chromosomal tanslocations are a constant feature of leu- 
kemias and sarcomas. Cloning of the chromosome break- 
points has revealed that they frequently involve nuclear 
proteins, mainly transcription factors, and lead to the 
formation of fusion proteins. The genetlcs of the acute 
promyelocytic leukemia (APL) 15;17 translocation are of 
particular interest because the corresponding PML/RAR~ 
fusion protein coincides with the promyelocytic pheno- 
type and correlates with the APL patients response to 
retinoic acid (RA) treatment I-4. Expression of the APL- 
specific PML/RAR~ fusion protein into the hematopietic 
U937 precursor cell line blocks differentiation by 
vitamin D3 and increases sensitivity to RA 5"6, sugge- 
sting that PML/RAR~ is involved in both the pathogene- 
sis of APL and the response to RA. Analysis of the tran- 
sactivating, dimerization and cell localization prope~- 
ties of the PML/RAR~ mutants revealed that: i) PML/RAR~ 
homodimerization correlates with RA-sensitivity; ii) 
PMI/RAR~ -PML and PML/RAR~ -RXR heterodimers appears not 
to be crucial for PML/RAR~ activity On differentiation. 
We propose that the targeting of a transcription factor, 
RARe, with a heterologous dimerization domain, from 
PMI, is an important mechanism underlying PML/RAR~ 
funztions. Similar mechanisms might also operate in 
other tumor-associated fusion p{oteins. 
Ref.: Pandolfi P.P. en al , 1992, EMBO J., ii. 1397-408. Grignanl 
Fr. e~ al., 1993, Cell 74, 423-31 
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FUNCTION AND REGULATION OF RAF-I 

G. Radziwill, C. Rommel, J. Lovriz', S. Zimmer- 
mann, and K. Moelling 
Institute of Medical Virology, University of 
Z~rich, Gloriastrasse 30, CH-8028 Z~rich, 
Switzerland 

The serine/threonine protein kinase Raf-i 
functions as a transducer in different signal 
pathways. Its activity is regulated by 
interaction with cellular protezns and lipids. 
14-3-3 proteins bind to the amino- and carboxy 
termlnus of Raf-l. In stimulated cells activated 
Ras can bind directly to Raf-I and transporns it 
~o the plasma membrane for further activation. 
Binding of activated Ras interferes with binding 
of 14-3-3 zeta to the amlno ~erminus of Raf-l. 
Activated Raf-i binds to and phosphorylates MEK 
which in turn activates MAPK transmitting signals 
to transcription factors. Stimulation of the Raf- 
I/MAPK signal cascade can be blocked by dominant- 
negative mutants of Raf-i and Raf-i derived 
peptides. Raf-I can also bind and phoaphorylates 
the transcrzption factor c-Jun indicating a 
bypass of MAPK in certain cells. 
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PROBING P53 STRUCTURE IN YEAST: BASIC SCIENCE AND 
CLINICAL APPLICATIONS. A.Estreicher, J.Freeman, 
R.Iggo, E.Saller and F.Waridel, ISREC, Epalinges. 

We have developed a simple functional assay 
for p53 mutation in which human p53 expressed in 
S. cerevisiae activates transcription of the ADE2 
gene: yeast colonies containing wild type p53 are 
white and colonies containing mutant p53 are red. 
Since this assay tests the critical biological 
function of p53 it can distinguish inactivating 
mutations from functionally silent mutations. We 
show that this assay can be used to detect 
mutations in blood samples, cumours and cell lines 

We have identified residues in p53 importann 
in contacting DNA by selecting mutants with an 
increased affinity for DNA. Mutations an amino 
acids 120, 121, 277 and 279 selected in this way 
affect not only affinity but also sequence 
specificity. This supports the crystallographic 
identification of amlno acids 120, 277 and 280 as 
major groove DNA contact residues. The unusual 
properties of our mutants may allow us no dissect 
downstream pathways activated by p53, and data on 
the biological activity of the mutants will be 
presented. 
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EXPRESSION OF V-SRC IN THE MOUSE BRAIN LEADS TO A 
NEOPLASTIC PHENOTYPE 
ANIMAL MODEL FOR ASTROCYTOMAS. 

Weissenberger J., Malin G.. R01icke T. and Aguzzi A. 
Institut for Neuropathologie, Universit~tsspital ZOrich CH-8091 ZOrich 

Src family kinases activate a signal transduction pathway that 
culminates in the transcription of c-myc and finally in DNA synthesis and 
mitosis To direct the expression of the v-src kinase in the mouse brain. 
the v-src gene was set under the regulatory control of a modified murine 
glial flbrillary acidic protein (GFAP) gene. GFAP is a specific marker for 
astmglial cells in the mammalian CNS. For the generation of transgenlc 
mice, a GFAP construct was used that harbors the entire exon/intron 
structure of the mouse GFAP gene and the 5' regulatory sequences 
with the basal promotor plus an additionally introduced SV40 (simian 
virus 40) late gene splice and polyadenylation signal in exon one. Three 
lines of transgenic mice were derived. Transgene expression was 
demonstrated by RT-PCR. GFAP staining of brain sections from one 25 
week old transgenic ammal showed strong reactivity mainly in the 
thalami and midbrain. Multiple preneoplastic lesions an~ multifocal 
astrocytomas were found. We hope that these animals will be suitable 
for the study of mutt~-step tumorigenesis in gliomas. 
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IDENTIFICATION AND CLONING OF A NOVEL PROTEIN 
IMPLICATED IN CANCER 
Bachmann F., B/inziger R. and Burger M.M., Friedrich Miescher-lnstimte, PO 
Box 2543, 4002 Basel, Switzerland 
Extracellular matrix forms the glue which keeps cells together to form tissues. It 
interacts through specialized membrane structures also with cytoskeletal elements of 
individual ceils. Cancer cells, compared to normal cells, sften show altered behavior 
in tissues due to modified compositions of these linking membrane smlctares. We 
tried to identify such structures by raising Mabs against human placental membrane 
proteins. We selected a Mab recognizing an antigen possibly involved in metastasis in 
the B 16 F1/FI0 mouse melanoma system. Incubation of the melanoma cells with the 
specific Mab prior to tail vein injection reduced the lung colonization about 85%. The 
antigenic molecule in B 16F1 cells could be identified as a 150 kDa (p150) membrane 
associated protein. New Mabs raised against isolated mouse p150 reconfirmed the 
results obtained with the original Mab. P150 expression studies on various cell lines 
showed a positive correlation with the transformed phenotype as well as a negative 
correlation with the differentiation status. Furthermore 14 investigated human breast 
carcinoma pairs (carcinoma versus normal tissue) showed in more than 80% a strong 
positive correlation as well. P150 peptide sequences enabled us to clone an ORF of 
1343 aa. Data bank searches revealed in 5 cases molecules with significant degrees of 
homologies. 4 of these proteins show a common overall organization. However p150 
is the largest and only member yet containing a hydrophobic stretch of 70aa at the 
corboxy terminus. Currently we are trying to evaluate the diagnostic or prognostic use 
of p 150 expression in human cancer. 
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IDENTIFICATION OF BRCA1 MUTATIONS IN A 
SELECTED SERIES OF BREAST CANCER PATIENTS 
A. Garvin ~, Hj. Muller  ~, C. Rochlitz 2, W. Weber' and 

R.J.Scott~,. 1. Human Genetics, Department of Research, 
and 2. Department of  Oncology, University Clinics Basel. 

Mutations in the BRCA1 gene have been associated 
with the development of  early onset breast and/or ovarian 
cancer. In an effort to determine how many women with 
early onset disease could be accounted for by mutations in 
the BRCA1 gene we investigated the BRCA1 gene using the 
newly described protein truncation test (PTT). 

From a series of  70 women who fulfilled our 
selection criteria we identified four separate mutations, all of 
which resulted in a premature stop codon as detected by the 
PTT assay. Expanding the pedigrees of  the affected patients 
revealed that all  of  them had a family history of disease 
consistent with the notion that mutations in the BRCAI gene 
appear not to be associated with sporadic disease. All  
mutations were lound towards the 3 ' end of  the gene adding 
support to their being a phenotype/genotype gradient within 
the BRCA1 gene as only breast cancer was observed in the 
respective families. 
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DEREGULATED EXPRESSION OF PAX-5 IN HUMAN MEDULLOBLASTOMAS AND ECTOPIC 

EXPRESSION IN MOUSE BRAIN 
Joachim P. Steinbach 1, Zbynek Kozmik 2, Istvan Vajtai, Meinrad Busslinger z and Adriano Aguzzil 
~Dept of Neuropathology, University Hospital, Schmelzbergstr.12, CH-8091 Zurich, 2Research 
lr~stitute of Molecular Pathology, Dr. Bohr-Gasse 7, A-1030 Vienrla. 
Genes involved in devebpmental control, such as the homeobox and paired box genes, can act 
as oncogenes. We have shown by RNase protection analysis that the expression of PAX-5 is 
deregulated in a large series of medulloblastomas. In silu hybridization analyses show a tight link 
between proliferation and PAX-5 expression, and an inverse correlation with differentiation.To 
further investigate the oncogenic potential of PAX genes in medulloblastoma, we have generated 
high titer retroviral vectors for the murine PAX-5 and PAX-6 genes under control of the PGK-1 
promoter. Target coils infected in vitro with infectious supernatant produced high levels of PAX-5 
and PAX-6 protein. The presence of functional protein was confirmed by gel retardation assays. 
Primary mouse embryonic neuroectodermal cultures were infected with these vectors and 
transplanted into adult hosts in a brain reconstilution model. In addition, packaging cells were 
injected into the proliferating murine neonatal cerebellum. Continuing expression of PAX-5 in 
vivo was demonstrated in transplanted packaging cells by in situ hybridization. The impact of 
expression of PAX-5 and PAX-6 on differentiation and neoplastic transformation in these models 
will be discussed. 
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CORRELATION BETWEEN THE DEVELOPMENT OF 
EXTRACOLONIC MANIFESTATIONS IN FAP AND 
MUTATIONS IN THE APC GENE. 
Zuzana Dobbie ', Irene Guldenschuh 2, Hansjakob Mueller ' 
and Rodney J. Scott' 1 University Clinics Basel, 2 University 
Hospital Zuerich 

Familial adenomatous polyposis is an autosomal 
dominantly inherited disorder with a high predisposition to 
colorectal cancer. Germ-line mutations in the adenomatous 
polyposis coli (APC) gene are responsible for the 
development of disease. 

The APC gene was investigated in 31 unrelated 
polyposis cob flimilies by Single Strand Conformation 
Polymorphism (SSCP) and the Protein Truncation Test. 
Twenty three germ-hne mutations were identified which gave 
rise to a variety of different phenotypes. Typical disease 
symptoms were observed in families who harboured 
mutations between exon 4 (codon 169) and codon 1393 of 
exon 15. Mutations beyond codon 1403 were associated with 
more varied phenotype with respect to the development of 
extracolonic manifestations. 

$ 1 6 - 0 9  

ELEVATED FREQUENCY OF P53 INDEPENDENT 
APOPTOSIS IN ATAXIA TELANGIECTASIA 
HOMOZYGOUS AND HETEROZYGOUS CELL LINES 
B. Humar, Hi. Muller and R. J. Scott. Human Genetics, 
Department of Research, University Clinics Basel. 
The response of ataxia telangiectasia homozygous and 
heterozygous cell lines to ionising radiation was compared to 
normal lymphoblastoid cells using the comet assay. 
AT cells exhibited a significantly increased proportion of  
DNA breaks than could be expected after radiation alone. 
Fragmentation was active and could be inhibited by caffeine, 
cycloheximide and EDTA. Cytospin preparations revealed the 
presence of apoptotic bodies especially in the AT cell line. 
Thus fragmentation appeared to be induced by the activation 
of an apoptotic pathway. AT homozygous cells exhibited 
the highest apoptotie frequency compared to control and AT 
heterozygous cells. Since the radiation induced p53 response 
is markedly delayed in AT cells compared to controls (the 
protein being undetectable until about 4 hours post 
irradiation), lymphoblastoid cells of AT patients appear to be 
detective in the appropriate induction not only of a p53 
dependent, but also a p53 independent apoptotic pathway. 

$ 1 6 - 1 2  

The Receptor for Advanced Glycosylated 
Endproducts of proteins (RAGE) and the human 
homologue to the Rat Matrix Glycoprotein SCI, 
(MAST9): Two Tumor Suppressor Candidates? 
Schraml, P.*, Bendik, I., Ludwig, C. U. Dept. 
Research, University Hospital Basel, Switzerland. 
The gene that encodes the Receptor for Advanced 
Glycosylated Endproducts of proteins (RAGE) is 
expressed in normal lung tissue but down-regulated 
in Non-Small Cell Lung Carcinoma (NSCLC) at both the 
transcriptional and translational levels. RAGE a new 
member of the immunoglobulin superfamily of cell 
surface molecules shares homologies to DCC (Deleted 
in Colon Carcinoma). Antisense studies using the 
PC12 rat phaeochromocytoma cell line indicate RAGE's 
involvement in cell adhesion. Immunostaining showed 
RAGE expression in normal epithelial cells of 
pulmonary mucosal glands. The second gene MAST9 is 
also down-regulated in NSCLC. Sequence analysis of 
the cDNA reading frame revealed significant homology 
to the rat matrix glycoprotein SCI. The C-terminus 
is similar to the Secreted Protein Acidic and Rich 
in Cysteins (SPARC) an extracellular matrix molecule 
that is involved in cell growth regulation. We 
started with transfection assays with in order to 
evaluate MAST9's regulatory effects on cellular 
growth. 
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ANALYSIS OF THE TUMOR SUPPRESSOR PKOTEIN P53 IN RAT 
CARDIOMYOCYTES 

Peter G. David, Christian Weikert, James E. Bailey 
and Hans M. Eppenberger* 

Institute of Biotechnology ETHZ~rich 
*Institute of Cell Biology ETH Z~rich 

A successful reactivation of cell division in the case of 
permanently postmitotic heart cells would allow subsequent 
application in organ repair e.g. after myocardial 
infarction. Unlike in skeletal muscle, division and 
proliferation of differentiated ventricular heart muscle 
cells in the adult mammals are not activated after injury. 
Knowledge of the mechanisms that control the cardiac cell 
cycle are almost non-existent but it is possible that so 
called tumor suppressor proteins play an important role, 
prominent ones being pRb and p53. 
We found the tumor suppressor protein p53, which frequently 
shows point mutations causing loss of cell cycle control, 
in a remarkable amount attached to the actin stress fibres 
in adult rat cardiomyocytes in culture. In freshly isolated 
and still dividing neonatal cardiomyocytes, however, no or 
only little p53 protein could be demonstrated. 2-D gel 
electrophoresis in addition suggests a hypophosphorylated 
state of p53 in the adult cardiomyoeytes, which would 
reflect a possible mechanism for preventing adult heart 
cells from proliferation. 
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POLYOMAVIRUS MIDDLE-T ANTIGEN ASSOCIATES WITH THE 
KINASE DOMAIN OF SRC-RELATED TYROSINE KINASES 

N. M. Dunant, M. Senften, and K. Ballmer-Hofer 
Friedrich Miescher-Institut,P.O.Eox 2543, CH-4002 Basel 
Middle-T antigen, the oncogene product of mouse 
polyomavirus, associates with and activates the 
cellular tyrosine kinases c-Src, c-Yes, and Fyn. 
Mutational analysis showed that the kinase domain of c- 
Src, including the oarboxy-terminal regulatory 'tail', 
is sufficient for association with middle-T. Moreover, 
we found that Hck, another member of the Src kinase 
family, does not bind middle-T, while chimeric kinases 
consisting of the amino-terminal domains of c-Sro fused 
to the kinase domain of Hok or the amino-terminal 
domains of Hck fused to the kinase domain of o-Src, as 
well as Hek mutated at its oarboxy-terminal regulatory 
residue, tyrosine 501, were found to associate with 
middle-T. These results suggest that in Hok the 
postulated intramolecular interaction between the 
carboxy-term/nal regulatory tyrosine and the SH2 domain 
prevents association with middle-T. This intramo~ecular 
interaction apparently also limits the ability of o-Src 
to associate with middle-T, since removal of the SH2 or 
SH3 domain increases the efficiency with which middle-T 
binds c-Src. 
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MOLECULAR AND FUNCTIONAL ANALYSIS OF THE EPSTEIN-BARR 
LMP1 ONCOGENE PROMOTER IN LYMPHOPROLIFERATIVE 
DISEASES. 
S.Rothenberger 1 E. Bachmann 1 and H. Knecht 2 
~lnstitut de Pharmacolo~ie et Toxicologie, Universit~ de Lausanne, CH-1005 
Lausanne, Switzerland; University of Massachusetts Medical Center, Dpt of 
Medicine, Hematology/Oncology Division, Worcester MA 0165 
The expression of Epstein-Barr virus LMP1 oncogene is tightly regulated by 
yiral and cellular factors in a tissue dependent manner. In human B-cells its 
expression is induced by the EBV encoded transcription factor EBNA2. 
LMP1 is also present in the majority of nasopharyngeal carcinoma tumour 
cells and in Reed-Sternberg cells from Hodgkin's lymphoma, in which the 
only EBV nuclear antigen detected is EBNAI. Our aim was to test if 
mutations affecting the expression of the LMP1 gene were present in 
lymphoproUferative disorders. For this purpose we have characterised the 
LMP1 promoter region from seven cases including two aggressive Hodgkin's 
disease and two atypical lymphoproliferative syndromes. Our results show 
that the sequences of LMP1 promoter region (-298 to + 29 relative to the 
transcription startsite) diverged up to 9.3 % when compared to the prototype 
EBV strain B95-8. The cAMP responsive-like element (CREB) located at 
position -37 to -44 that was shown to be critical for the control of LMP1 
expression is found to be mutated in 3/7 cases. Functional analysis in the 
human epithelial cell line 293 using the firefly luciferase reporter gene 
demonstrate that the mutations within the CREB site leads to a 75% 
diminished reporter activity. Our analysis suggest that, in lymphoproliferative 
disorders, variants with a weaker promoter activity exhibit low but persistent 
LMP1 oncogene expression. 
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CHARACTERIZATION OF MAMMARY GLAND 
DEVELOPMENT IN FOS-DEFICIENT MICE 
Z. Feng, H.J. Altermatt, W. Hofstetter l, R. Felix 1, R. Miihlbauer ~ and R. 
Jaggi. Universitat Bern, AKEF, Tiefenaustr. 120, 3004Bern, ~Patho- 
physiologisches Institut, 3010 Bern 
Fos is a major component of transcription factor AP-1. AP-1 is active 
during normal proliferation of mammary epithelial cells at puberty and in 
preneoplastie and neoplastic lesions suggesting a role for AP-1 during 
proliferative phases in the gland (1). Interestingly, a requirement for 
elevated Fos (AP-1) was also found in the early period of post-lactational 
involution when a majority of secretory epithelial cells die by 
programmed cell death (2, 3). We studied the develoment of the 
mammary gland in Fos-deficient mice. The epithelial compartment of 
these animals is characterized by a severe lack of  terminal end bud 
formation during puberty resulting in a very limited number of epithelial 
structures m the glands of adults. The studies are extended by 
determining steroid hormone levels in the blood, and by measuring the 
expression of  different AP-1 components (mainly JunD which is the 
predominant partner of Fos in the mammary gland) and potential target 
genes o f f o s  (AP-1) during postnatal development by in situ hybridization 
and immunohistochemstry. 
(1) Marti, A. etal. (1995) cen Death Diff. 2: 277-283. 
(2) Jaggi, R. etal. (1996) J. Dais" Sci. (inpress). 
(3) Feng, Z. et al. (1995) J. Cell Biol. 131: 1095-1103. 
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TIME COURSE OF AXOTOMY-INDUCED APOPTOTIC CELL DEATH IN 
FACIAL MOTONEURONS OF NEONATAL WILD TYPE AND BCL-2 
TRANSGENIC MICE. 
De Bilbao F. and Dubois-Dauphin M. Dept of Physiology, University 
Medical Center 1211 Geneva 4, Switzerland. 

In neonatal animals, axotomy of facial motoneurons induces cell death. 
The time course of axotomy-induced motoneuron death was studied using 
the TUNEL technique. Following a facial nerve lesion in two days old pups, 
motoneumns died within 5 days. Labelled motoneurons (with DNA 
fragmentation) are detected as eady as 16 hours after the lesion and a 
peak of dying motoneurons Is observed 28 hours after the lesion. The 
kinetic of appearance of DNA breaks was conelated with the loss of cresyl 
violet stained motoneurons. Moreover, labelled facial motoneurons were 
also observed in the contralateral side of the lesion suggesting that a 
spontaneous apeptotir call death occurs dudng the post-natal perind. In 
transgenic mica, whose motoneurons overexprass Bcl-2, no TUNEL- 
labelled cells were detected in the lesioned and unlesioned side. These 
results suggest that 1) the timing of appearence of dying motoneurons is 
relatively fast since 80 % of the apeptotic cells were detected 28 hours 
alter the lesion and 2) the overexpression of BCI-2 can block the DNA 
fragmentation generated by axotomy or dudng a naturally occuring cell 
death process. 

$16-18 

CHARACTERIZATION OF GENES DIFFERENTIALLY 
EXPRESSED IN HUMAN PRIMARY MYOBLASTS AND 
EMBRYONAL RHABDOM%'OSARCOMA eRMS 
Florence A. Scholl, Michele Genlni and Beat W. 
Sch&fer 
Universlty of Zurich, Dept. of Pediatrics, 
Steinwlesstr. 75, CH-8032 Zurich 
Using a substractive hybridization method, 48 
cDNAs have been cloned. These are expressed in 
human primary myoblasts but downregulated in the 
eRMS cell line RD. Twenty nine sequences were 
identified as coding for prevlously known gene 
products, while 19 code for unknown procelns. 
Unknown clones, downregulated zn the RD cell line 
were chosen for extenslve Northern blot analysis. 
The obtained results sugges[ that several 
isolated clones may have an important role in the 
determination or maintenance of the normal 
phenotype and additionally considered as 
candidate tumor suppressor genes. To gain further 
insight to the function of some clones they will 
be overexpressed in RD cells using a viral based 
delivery system. A modified form of the 
retroviral vector has been constracted to achieve 
higher expresslon of the desired genes. 
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A PUTATIVE NOVEL PROTEASE THAT IS 
SPECIFICALLY LOST IN TUMOR CELLS 

J. Zumbrunn and B. Trueb, MEM Institut f~r 
Biomechanik, Universit&t Bern, CH-3010 Bern 

Eukaryotic cells that are transformed by onco- 
genic viruses undergo dramatic changes in their 
phenotype. It is likely that these changes are 
caused by the specific loss of proteins from the 
cell membrane and the cytoskeleton. To investi- 
gate these alterations at the molecular level, we 
prepared a subtracted cDNA library with mRNA from 
normal human fibroblasts and from their SV40 
transformed counterparts. About one third of the 
clones obtained in this way showed the expected 
down-regulation on a Northern blot with mRNA from 
transformed cells. One of the clones was chosen 
for further investigation. It hybridized to a 
mRNA of 2500 nucleotides which harboured an open 
reading frame of more than 1000 bp. The derived 
amino acid sequence revealed some weak similarity 
to an E. coli heat-shock protease. We will study 
the function of this novel protein and determine 
its relevance in cancer. 
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INDUCTION OF APOPTOSIS IN RMS CELLS THROUGH DOWN 
REGULATION OF PAIRED DOMAIN TRANSCRIPTION FACTORS 
Michele Bernasconi and Beat W. Schaefer 
University of Z~rich, Dept. of Pediatrics, 
Division of Clinical Chemistry, Steinwiesstr. 75, 
CH-8032 Z~rich 
The products of the developmentally regulated PAX 
gene family are transcription factors, which are 
active early in embryogenesis. Novel chimaeric 
genes involving either PAX3 or PAX7 have been 
found in the alveolar rhabdomyosarcoma (RMS), a 
pediatric skeletal muscle cancer. The chromosomal 
t(2;13) translocation product PAX3/FKHR is 
expressed in the alveolar RMS cell line Rh30. We 
also found aberrant expression of either PAX3 or 
PAX7 in cell lines of embryonal RMS, the second 
major RMS histiotype. We developed an antisense 
ODN strategy, designed to down regulate the PAX 
proteins, in order to investigate their role in 
this kind of tumors. We found that apoptosis was 
specifically induced by the down regulation of 
aberrantly expressed PAX3/FKHR, PAX3 or PAX7, 
thus suggesting that PAX proteins might play a 
causal role in the formation of rhabdomyosarcomas 
by preventing cell death. 

Lymphocyte Effector Functions 
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CD40-CD40 Ligand interactions are critical in T-B cooperation but not for 
other anti-viral CD4 + T cell functions. 

A. Oxenius, K. A. Campbell, C. R. Maliszewski, T. Kishimoto, H. Kikutani, H. 
Hengartner, R. M. Zinkemagel ans M. F. Bachmann 
CD40-CD40L interaction is required for the generation of antibody responses to T~lepen- 
dent antigens as well as for the development of germinal centers and memory B-cells. 
The role of the CD40-CD40L interaction in the induction of antigen-specific Th cells and 
in mediating Th effector function other than cognate help for B cells was studied in two 
infectious viral systems. Using CD40- and CD40L-deficient mice together with 
lymphocytic choriomeningitis virus and vesicular stomatitis virus as viral model antigens, 
revealed that no Ig isotype switching of virus-specific antibodies was measurable upon 
infection of CD40- or CD40L-deficient mice. Examination of the in vivo importance of 
the CD40-CD40L interaction showed that the induction of virus-specific CD4 + T cells 
measured by proliferation of primed virus-specific Th cells in vitro was not crucially 
dependent on the CD40-CD40L interaction. In addition, virus-specific Th cells primed in 
a CD40-deficient environment, adoptively transferred into CD40 competent recipients, 
were able to mediate Ig isotype switch. Th-mediated effector functions distinct from and 
in addition to T-B collaboration, i.e. inflammatory reactions and interleukin-dependent 
antiviral protection were comparable in CD40- or CD40L-deficient and normal mice. 
Thus, CD40-CD40L interaction plays a crucial role in T-B interactions for Th-dependent 
activation of B-cells but not, or to a much lesser extent, in T-macrophage/antigen 
presenting cell interactions for proliferative responses of antigen-specific Th cells in vitro 
and for interleukin-mediated Th cell effector functions in vivo. 
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P e r f o r i n -  a n d  F a s - d e p e n d e n t  c y t o t o x i c i t y  in  p r o t e c t i o n  a g a i n s t  
c y t o p a t h i c  a n d  n o n c y t o p a t h i c  v i r u s e s  

David KZigi, Ontario Cancer Institute, Toronto, Canada 

T cell dependent-cytotoxicity in vitro is mediated by two distinct 
mechanisms, one being dependent on perforin-expression by the 
effector cell and one requiring the presence of the cell death inducing 
molecule Fas on the surface of the target cell. It has been assumed 
that T cell-dependent cytotoxicity is efficient in controlling 
cytopathic and noncytopathic virus infections given the elimination of 
the infected cell is taking place at an early stage of the infectious 
cycle. We have tested the role of perforin- and Fas-dependent 
cytotoxicity in a panel of cytopathic and noncytopathic viral systems 
in the mouse and have found that perforin-dependent cytotoxicity is 
crucial for control of noncytopathic LCMV but not for control of 
cytopathic viruses such as vaccinia, Semliki Forest and vesicular 
stomatitis virus. Fas-dependent cytotoxicity, on the other hand, was 
not required for protection against any of the tested viruses. The 
implications of these findings for the understanding of the 
relationship between virus and the cellular immune response will be 
discussed. 
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CYTOTOXIC T CELL-MEDIATED APOPTOSIS  

Michael Schr6ter, Bente Lowin, Michael Hahne, Jtirg Tschopp, University of 
Lausanne, CH-1066 Epalinges, Switzerland 

Cy to tox i c  T cel ls  (CTL) can  ki l l  the i r  t a rge t  u p o n  TcR 
in t e r ac t i on  v ia  t w o  i n d e p e n d e n t  p a t h w a y s .  The pe r fo r in -  
m e d i a t e d  p a t h w a y  acts v ia  the  d e g r a n u l a t i o n  of p ro teases ,  i.e. 
g r a n z y m e s ,  t o g e t h e r  w i t h  the p o r e - f o r m i n g  p r o t e i n  p e r f o r i n  to 
i n d u c e  apop tos i s .  In  cont ras t ,  i n t e rac t ion  of Fas  l i g a n d  p r e s e n t  
on  the  sur face  of CTLs and  Fas (Apo-1) e x p r e s s e d  on  a v a r i e t y  
of t a rge t  cel ls  m e d i a t e s  a st i l l  p o o r l y  de f i ned  s i g n a l l i n g  cascade  
in  the  t a rge t  cell  l e a d i n g  to dea th .  
U s i n g  M L C - d e r i v e d  T l y m p h o c y t e s  of pe r fo r in -ko  and  gld 
( w i t h  n o n - f u n c t i o n a l  FasL) mice,  the m o l e c u l a r  ba s i s  of the  
t w o  k i l l i ng  m e c h a n i s m s  w a s  c o m p a r e d .  W e  s h o w  tha t  FasL is 
a t  l eas t  in p a r t  r e c ru i t ed  f rom in t r ace l lu l a r  s tores.  Moreove r ,  
the  in f luence  of the  p r o t o o n c o g e n e  bcl-2 on  the two  k i l l i ng  
p a t h w a y s  w a s  e x a m i n e d .  E x a m i n a t i o n  of mice  l a ck ing  b o t h  
p e r f o r i n  and  FasL revea l  the  ex i s t ance  of at  leas t  one  m o r e  
k i l l i n g  m e c h a n i s m .  
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T h e  D Q 5 2  r e g i o n ,  a c o m p l e x  D N A - p r o t e i n s  i n t e r a c t i o n  locus .  

Tiziano Tallone, Sandro Rusconi* and Peter J. Nielsen. Max-Planck 

lnstitut fi~r Immunbiologie, Stiibeweg 51, D-79108 F reiburg ; * htstitut 

de Biochimie, Rue du Musde 5, CH-1700 Fribourg 

Rearrangement of the IgH gene locus always starts with a D to J joining, 

followed by the joining of a V gene element. Since all V(D)J rearrange- 

ment events seem to depend on the same recombinase, the ordered and 

allele specific targeting of this activity implies additional regulation, 

probably at the level of the substrate gene segments. We believe that 

DNA-binding factors are responsible for this fine regulation. We want to 

test this hypothesis using one D element (DQ52) from the IgH locus as a 

model. Using a gel shift mobility assay, footprinting techniques and 

quantitative S 1 protection analysis for the transcription studies, we have 

identified and characterised positions within the DQ52 region that are 

binding sites for nuclear proteins. Interestingly, some of them are tran- 

scription factors which play a fundamental role in B cell development 

and more specifically in tran~riptional control of the IgH locus. 


