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"Mx proteins: role in host defence against RNA viruses" 

Otto Hailer, Michael Frese, Annette Ponten and Georg Kochs 
Abteilung Virologic, Institut fiir Medizinische Mikrobiologie und 
Hygiene, Universit~it Freiburg, D-79104 Freiburg 

Viruses of the Bunyaviridae family cause a variety of diseases ranging 
from uncomplicated fever to potentially lethal encephalitis and 
hemorrhagic fever. Little is still known about the factors determining 
pathogenicity in the vertebrate host. The interferon-induced MxA 
protein encoded on human chromosome 21 is a dynamin-like GTPase 
with antiviral activity against several negative strand RNA viruses, 
notably influenza viruses. Here we show that MxA inhibits 
representative members of the Bunyaviridae family (including 
Hantaan virus and Rift Valley fever virus) by interacting with an early 
step of virus replication. Mutant MxA-T103A carries a Thr to Ala 
substitution at position 103 within the GTP binding consensus 
sequence, does not bind GTP, and has no antiviral activity. When 
coexpressed with wild-type MxA in 3T3 cells, this inactive mutant 
protein suppressed the antiviral action of MxA. The interfering MxA 
mutant may disturb the formation of active wild-type MxA oligomers. 
Alternatively, it may prevent the proper folding of wild-type MxA 
monomers or compete with the wild-type protein for a viral target. 
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Replication Strategy of Foamy Viruses 

Axel Rethwilm 
Institut filr Virologie und Immunbiologie, Versbacher Str.7, 
97078 Wtirzburg, Germany 

Foamy viruses (FVs) make up a separate subgroup of retroviruses. 
While there is no evidence that FV are of medical importance, the 
study of the molecular biology disclosed some interesting features 
of the FV replication cycle which set these viruses apart from the 
other retroviruses. Some of these functional differences include 
the method of packaging the genomic RNA, the mechanism of Pol 
expression, aspects of regulating FV gene expression, and the 
presence of DI genomes in vitro and in vivo. 
Most interestingly, recent investigations on the replications 
strategy of FV indicate that they share many features with the 
hepadnavirus group suggesting that the FVs may represent a 
functional link between the retroviruses and the pararetroviruses. 

$11-02 

Receptor length determines measles virus entry efficiency 
CJ.Buchholz, U.Schneider, P.Devaux, D.Gerlier and R.Cattaneo 

Institut for Molekularbiologie, Universit~t ZOrich,Switzerland 
and Immuno-Virologie Moldculaire, Lyon, France 

The pH-independent fusion of membranes induced by measles 
virus (MV) requires besides the fusion-competent protein F also 
the hemagglutinin (H) and, on the target membrane, the viral 
receptor CD46. We constructed chimeric receptors composed of 
different numbers and combinations of the four CD46 short 
consensus repeat (SCR) domains followed by immunglobulin-like 
domains of another cell surface protein, CD4. Chimeric proteins 
containing SCR I and II bound MV particles and conferred fusion 
function to rodent cells. SCR Ill-IV reinforced binding. Increasing 
the distance between the MV binding site and the 
transmembrane domain enhanced virus binding but reduced 
fusion efficiency. A hybrid protein about 120 A longer than the 
standard receptor lost fusion-mediating function and was 
dominant negative over a functional receptor, indicating that 
several receptor molecules are necessary for MV-induced fusion. 
We postulate that efficient membrane fusion relies on a scaffold 
formed by interacting CD46 and H proteins. Receptor protein 
length determines the scaffold height and thus fusion efficiency. 
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THE NONSTRUCTURAL C PROTEIN OF MEASLES 
VIRUS IS NOT ESSENTIAL FOR MULTIPLICATION IN 
CELL LINES 
Frank Radecke and Martin A. Billetcr; Institut for Molekularbiologie, Abt.1, 
Universitat Z0rieh, H6nggerberg, CH-8093 Z~rich 

A reverse genetics system developed for measles virus 
(MV) allows now to manipulate the genome of this negative- 
strand RNA virus at the level of DNA. To obtain MV, a cell line 
(293-3-46) stably expressing T7 RNA polymerase and MV 
nucleocapsid (N) and phosphoprote in (P) protein is 
transfected with two plasmids. From one plasmid, T7 RNA 
polymerase produces MV antigenomes which are immediately 
encapsidated by N and P. From the other, mRNA is made 
encoding the MV L protein. The assembly of RNP (antigenome 
associated with N, P and L) starts MV replication. During 
normal infection, two nonstructural proteins (V, C) are 
produced. Both are encoded by reading frames partial ly 
overlapping that encoding P. C is translated from P mRNAs 
starting at the second AUG. Applying the new system, we 
investigated whether C is essential for multiplication. The C 
reading frame was silenced without changing the amino acids 
of P. ~ndeed, viable MV was generated. Its multiplication in 
Vero cells appeared indistinguishable from standard MV. The 
plaque size was slightly reduced to ~65%. 
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N U C L E A R  T R A F F I C K I N G  OF A D E N O V I R U S  A N D  I N F L U E N Z A  
VIRUS Greber, U.F. 1, Bui,  M. 2, Ebersold, M. 2 and A. Helenius 2 

1 University of  Ziirich, Department of  Zoology, Winterthurerstrasse 190, CH-8057 

Ziirich, Switzerland,  2 Yale Universi ty School of  Medicine, Department of  Cell 
Biology, 333 Cedar Street, New Haven, CT  06520, USA. 

Signal-mediated nuclear  import of  proteins requires at least three steps, nuclear 
localization sequence (NLS) binding to a specific receptor, docking of  the import 
substrate to the pore complex and hydrolysis of  nucleoside triphosphates by the 
transport machinery.  Protein import  into the nucleus through the nuclear  pore 
complex can be inhibited by reagents l ike wheat germ agglutinin (WGA) or the RLI  
antibody which bind I f  cytosolic pore complex components. Alterations of  lumenal 
pore  complex  domains ,  e .g . ,  dep le t ion  o f  ca lc ium f rom the nuc lea r  
envelope/endoplasmic reticulum, also block import of  NLS-containing proteins and 
diffusion of  small dextrans into the nucleus of higher eucaryotic cells. We tested i f  
nuclear  transport o f  two large macromolecules ,  the adenovirus  d e o x y r i b o -  
nucleop.roteins (vDNP's),  and the influenza virus ribollucleol2roteins (vRNP's) ,  
would be affected under protein import-inhibiting conditions. Nuclear import of  both 
genomes was severely obstructed by microinjection of W G A  or RL1. W G A  and 
RL1 prevented docking of incoming adenovirus at the nuclear envelope and inhibited 
virus disassembly. In lumenal calcium-depleted cells, vDNP and vRNP import was 
arrested, but adenovirus binding to the nuclear envelope and disassembly were not 
affected. In turn, nuclear import of  newly synthesized influenza virus M1 protein, a 
key regulator for nuclear  export of  newly synthesized vRNP's,  was blocked and 
vRNP export to the cytoplasm quantitatively repressed. The results suggest that 
adenovirus and influenza virus use existing cellular  pathways controlled by the 
nuclear pore complex for the introduction of their genomes into the nucleus. 
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PROTEIN INTERACTIONS OCCURRING DURING THE ASSEMBLY OF THE 

HUMAN IMMUNODEFICIENCY VIRUS TYPE I (HIV- I) 

S. Wyss, M. Boge and M. Thali. Institute of Microbiology, University of Lausanne, 

CHUV, Lausanne 

Type-C retroviruses and lentiviruses like HIV-1 assemble at the cytoplasmic face of 

the cell membrane. Expression of the internal structural proteins, the so-called gag 

proteins of those viruses is sufficient for the formation of viral particles. Incorporation 

of the viral envelope glycoproteins into such particles, however, is necessary to render 

them infectious. 

The viral envelope glycoproleins are directed to the site of assembly through the 

secretory pathway of the host cell while the gag polyprotein precursors are synthesized 

in the cytoplasm and then transported to the plasma membrane. Little is known about 

the mechanisms that establish the eo-localisation of the different viral structural 

components at the cell membrane. 

Using transient expression from subvira[ constructs as well as in vitro expression of 

the viral structural proteins we are trying to define functions on those proteins which 

drive viral particle formation We are particularly interested to learn whether 

informatior contained in the long (150 amino acids) cytoplasmic tail of the gp41 

subunit of the envelope glycoprotein is responsible for the specific uptake of the viral 

envelope into the budding particles. 
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Prion propagation in PrP null mice with ectopic PrP expression 
Raeber, A., Sailer, A., Fischer, M., +ROlicke, T., *Brandner, S., 

*Aguzzi, A. and Weissmann C. 
Institut for Molekularbiologie, AbL I, Universit~t ZOrich, HOnggerberg, 8093 ZOrich, 

+Biologisches Zentrallabor and qnstitut for Neuropathologie, Universit[Itsspital 
ZOrich, 8091 ZOrich 

The agent causing scrapie and other neurodegenerative diseases 
in humans and animals, the prion, is thought to be congruent with 
PrP s~, an abnormal isoform of the cellular prion protein (prpC). Pdon 
propagation occurs mainly in brain and to a lesser extent in spleen. 
Mice with disrupted PrP genes are resistant to scrapie, and do not 
propagate prions. 

To determine whether PrP c expression was the only prerequisite 
for propagation of prions, PrP-deficient mice were reconstituted with 
transgenes encoding PrP driven by heterologous promoters. 
Scrapie-inoculated mice transgenic for a PrP gene under the control 
of the Ick promoter overexpressed PrP on the surface of T-cells but 
surprisingly did not propagate prions in either thymus or spleen. 
Using an IRF-1 promotedE~t enhancer to drive PrP expression we 
generated mice with high levels of PrP on B-cells, T-cells and 
dendritic cells and low levels in the brain. Six months after 
inoculation with scrapie prions these mice accumulated ~107 LD.so 
units of scrapie infectivity in the spleen Dut had no infectivity in 
circulating leucocytes and in the brain. These findings show that 
overexpression of PrP does not suffice for prion replication and 
suggests that prion replication in the spleen involves cells other than 
B or T lymphocytes; dendritic cells are possible host cells. 
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FINA-PROTEiN INTERACTIONS iNVOLVED IN THE RECOGNITION OF THE 
PHAGE Q~ PLUS STRAND RNA TEMPLATE BY THE Q~ REPLICASE SYSTEM 
G. Miranda,. D. Schuppli, I. Barrera, J.M. Sogo + and H. Weber, Inst. f 
Molekularbiologie, Univ. ZLirich, and +Inst. f. Zellbiologie, ETH Z/Jrich 

Q~ replicase holoenzyme interacts with QI~ plus strand RNA at two 
internal sites, the S- and the M-site. We now show by deletion analysis 
within the M-site region that high template activity depends on the 
segment nt 2688-2787. comprising a phylogenetically conserved, 
branched stem-loop structure. S- and M-site interactions can be 
visualized by electron m~croscopy of chemically crosslinked complexes. 
which appear as looped filament structures. Deletion RNAs lacking the 
S-site, which are fully active templates, did not form looped structures 
with replicase, whereas an RNA with an M-site deletion, which is a bad 
template, unexpectedly formed loops involving the S-site and a site 
close to the deleted M-site. Looped complexes similar to those obtained 
with replicase were also observed with purified ribosomal protein $1 
(one of three host subunits of replicase), indicating that this subunit is 
responsible for the binding specificity of replicase on the plus strand. 
Host factor, a protein essential for high template activity of plus strand 
RNA, forms double-looped plus strand complexes in which the 3'-end as 
well as the S- and the M-site (or nearby sites) are crosslinked to the 
protein, suggesting that binding of the 3'-end, where synthesis begins, 
is mediated by this protein. Deletion variant RNAs bound to host factor 
resulted in various looped or double-looped complexes involving the 3'- 
end. the M- and/or the S-site or flanking sites. 
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Replication protein A and HIV-1 nucleocapsid 
protein p7 influence strand displacement DNA 
synthesis of HIV-1 and FIV reverse transcriptases 

Marie Amacl<er, Michael Hottiger, Romina Mossi and Ulrich H0bscher 
Department of Veterinary Biochemistry, University of ZfJrich. 
Winterthurerstr. 190 CH-8057 ZOricl~ Switzerland 

We have recently describee the strand displacement DNA synthesis 

activity of the reverse transcnptases (RT) from HIV-1 (Hottiger et al.. J. Biol. 

Chem. 269, 966-991, 1994) and FIV IAmacker et al., J. Virol. 69, 6273- 

6279, 1995). In search for factors influencing this particular RT activity, we 

found a cellular as well as a viral protein, being human replication protein A 

(RP-A) and the HIV-1 nucleocaosid protein p7 (NCp7). The single-stranded 

DNA-binding protein RP-A stimulated the strand displacement DNA 

synthesis by the lentiviral RTs in a concentration-dependent manner. On 

the other side, NCp7 inhibited strand displacement DNA synthesis and in 

higher concentrations even abolished DNA-dependent DNA synthesis by 

RT o v a  double-stranded DNA substrate with a defined gap of 26 

nucleotides. 
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Apoptos is  ~ n d  m e m b r a n e  g-glu=iamyTtranst'e~as6 (g-GT) in 
p e r i p h e r a l  blood mononuc l ear  cells f r o m  H I V  pa t ien ts .  
Riccardo Graber  and Oabriele A. Losa; Laboratorio di Patologia 
Cellulare: Istituto eantonale di Patologia, CH-6604 Locarno.  

Peripheral  b lood mononuclear  cells (PBMN) isolated from 161 HIV- 
positive patients and f rom 29 healthy donors were examined for 
conventional  immunologic markers (CD3. CD4. CD8, CD19. CD14). 
The clinical stage of  45 patients was known: 58% A (asymptomatic  
individuals),  18% B (opportunistic infections) and 24% C (oven  
AIDS). Additional parameters were measured on PBMN cells: 
percentage (%) of  apoptosis by f low cytometry of the propidium iodide 
uptake (permeabili ty test) and the specific activity of  g- 
glutamyltransferase (g-GT), an ectoenzyme contributing to the 
intracellular transfer o f  glutamyl residues for the synthesis o f  the 
antioxidant  glutathione (GSH), and which has been previously shown 
to be involved in apoptosis of  T-cell lines. Our  data indicate that the % 
of  apoptosis  is significantly higher in HIV+ PBMN cells than in 
PBMN from healthy donors. % of  apoptosis was directly correlated 
with CD4 cells (group A) or monocytes  (group B). Furthermore,  the g- 
GT activity of  PBMN from HIV patients was significantly lower than 
that of P B M N  from healthy donors but increased with the % of  
apoptosis.  These results suggest  that g -GT activity and apoptotic 
process correlate during HIV infection. Both parameters might  add to 
the comprehension of  the cellular events occurring during the 
.progression of  the disease. 

$11-11 

Activation of HIV transcription by Human Foamy Virus in 
transgenic mice. 

Silvia Marino. Sebastian Brandner and Adriano AgUZZL 
Institute of Neuropathology, University ofZarich. Z~trich. 

We set out to invesngate the possibility that the regulatory genes of 
HFV may act as transcriptional co-factors of HIV. To study the 
effects of bel-l, the transcriptional activator of HFV, on the HIV-I 
LTR. we generated double transgenic mice for bel-1 and for the 
HIV-I LTR linked to a lacZreporter gone. Moreover, to identify the 
cis acting elements mediating bel-1 action on the HIV LTR we 
analyzed the consequences of deletions in the negative regulatory 
element ~IRE) or in the NF-kB binding sites. 
We demonstrate that bel-1 is capable of activating the transcription 
ofHIV-1 LTR in vivo. Such transactivatinnal activity, however, was 
observed exclusively in a subset of bippocampal neurons, while 
cortical neurons expressing bel-1 did not show transactivation. 
Transactivation was completely abolished by the deletion of the NF- 
kB binding sites. 
Our study indicates that transcriptional transactivation of HIV-I by 
HFV can be accomplished in vivo and is dependent on NF-kB 
binding sequences. It is conceivable that in a situation of co- 
infection this potential mechanism of cooperation between HFV and 
HIV attains clinical significance. 
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BVU~4~N LEUKEMIA INHIBITORY FACTOR (LIF): PROMOTER 

CHARACTERIZATION ANDMODULATION BY HIV-I TAT. 

Knuchel M, Rudolph D, Lal RB. Retrovir., CDC, Atlanta 

To investigate the molecular mechanisms controlling LIF 

gene expression, we have Ldentified the cis-response 

elements on the promoter using transient transfections 

of T cell lines and CAT assays. These include a positive 

element, AP1 (-361/-353} and two negative regulatory 

elements at -541/-530 and -255/-243. In vitro studies 

demonstrated modulation of LIF by HIV. Cotransfection of 

the LIF-CAT construct with a tat-expressing plasmid 

resulted in a three fold induction of LIF. The tat-RE 

appeared to overlap with a silencer element at -542bp, 

since deletion or point mutations in this site abrogated 

the tat induced transactivation. Interestingly, this 

site, CAGTTCCACTT, differs only by one base from the 

IFNb silencer. The importance of derepression of silent 

cytokines in T cell lymphocytes will be discussed. 
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Transport of Mutant Influenza virus Hemagglutlnlns During 
Exocytosls and Endocytosls In Polarized Epithelial MDCK cells 
Hussein Y. Nalm*, and Michael G. Roth; Dept. of Biochemistry, UT-  
Southwestern Medical center, at Dallas, Dallas,Texas-USA. * Present address: 
Institut for Molekularbiologie, Abt I, Universit~lt Z0rich, H~)nggerberg, 8093 
Z0dch, Switzerland. 
The influenza virus hemagglutinin (HA) is normally targeted to the apical 

membrane in MDCK coils. It can be converted to a basolateral protein by 
changing cysteine 543 in the cytoplasmic domain to tyrosine (HAY543), 
a mutation that also created an internalization signal. These two traffic 
signals are overlapping, but distinct. HAs in which cysteine 546 was 
mutated to arginine, phenylalanine, or serine were expressed in MDCK 
cells. Sorting of these mutants to the basolateral surface was not 
consistent with their endocytic rates, indicating that internalization and 
basolateral sorting signals are distinct. Basolateral sorting of the HA 
mutants was also differentially sensitive to increased protein expression 
in MDCK cells stimulated by sodium butyrate. Under these conditions 20- 
40% of HAY543 was converted to the apical surface, whereas missorting 
of the HAY543,R546 mutant was not affected. At the apical surface, 
HAY543,R546 was internalized 3-fold faster than HAY543, but was 
transcytosed to the basolateral surface 2-3 fold more slowly. Thus, 
transcytosis from the apical to the basolateral surface was not a function 
of the rate of entry into early endosomes. After internalization from the 
apical surface, HAs were sorted into transcytotic pathway to the 
basolateral surface with the same relative efficiency as they were sorted 
into the exocytic pathway to the basolateral surface. Transport of HAs to 
the apical surface by either the exocytic pathway from the TGN or by 
transcytosis from the basolateral surface was more sensitive to BFA than 
was transport to the basolateral surface. 
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THE NEONATAL FC RECEPTOR IS NOT REQUIRED FOR 
MUCOSAL INFECTION OF MOUSE MAMMARY TUMOR VIRUS 

v41in D. ~ Acha-Orbea H. 2,3 and Kraehenbuhl J- 

p t,2 iSwis s Institute for Cancer Research and 
2Institute for Biochemistry, University of 
Lausanne. 3Ludwig Institute for Cancer Research, 
Lausanne Branch, 1066 Epalinges.Switzerland. 
The receptor that mediates transport of mouse 
mammary tumor virus (MMTV) across the intestinal 
barrier of newborn mice has not yet been 
identified. The neonatal FC receptor "(nFcR), 
which consists of an ~ chain associated with ~2 
microglobulin, is expressed in enterocytes during 
the neonatal period. Its disappearance correlates 
with the onset of intestinal resistance to MMTV 
infection. Since ~2 microglobulin deficient (~2- 
deficient) newborn mice are unable to assemble a 
functional nFcR, we tested whether they were 
still susceptible to MMTV infection. ~2-deficient 
pups forster nursed by MMTV infected BALB/c 
females,deleted the CD4 + T cells population 
reactive to the superantigen encoded by MMTV. 
Since infection still occur% this indicates that 
the nFcR does not mediate transepithelial 
transport of infectious MMTV. 

.4,45 
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DEGENERATION OF THE CEREBELLAR GRANULAR CELL LAYER 
1N HFVDGPE TRANSGENIC MICE 
Lampe, J., Marine, S., Rethwilm, A.*, Botbe, K.*, and Aguzzi, A. Institut ftir 
Neuropathologie, Universi~tsspital Ziirich, and *Institut far Virologic und 
Immunbiologie der Unversit~it Wuerzburg 
Human Foamy Virus (HFV) has been isolated from different patients with 
several diseases. However, it could never be identified as the causative agent 
of any distinct disease. HFV has the typical organization of complex 
retroviruses with LTR, gag, pol, env, and auxiliary genes. HFVdgpe 
transgenic mice carry a construct which encodes auxiliary bell and bet as 
well as truncated forms gag, pol, and env under transcriptional control of  its 
own LTR. HFVdgpe transgenic mice develop a severe neurologic syndrome 
mainly consisting of spastic tetraparesis and blindness. These mice show a 
neuronal loss in CA3 of the hippocampus and in the cortex as well as a 
degeneration of  striated muscle fibres. The severity of the phenotype in 
HFVdgpe transgenic mice is independent from the number of integrated 
copies. Besides the symptoms described above, 2 out of 8 HFVdgpe-lines 
developed an ataxic gait. These mice show expression of transgenic mRNA 
and proteins within the cerebellar granular cell layer ultimately leading to its 
progressive degeneration. The degeneration of granular cells is accompanied 
by loss of  their processes. Probably due to the loss of granular cell axons, the 
cerebellar molecular layer is narrowed in the late stages of the disease. Even 
in long-time surviving mice, no anterograde or retrograde degeneration of 
functional dependent neuronal populations is detectable. 
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Expression of PrP in PrP-less mice using an adenovirus vector 
Flechsig, E., Hemmi, S., Bl~ttler, T.*, Aguzzi, A.* and Weissmann, C. 
Institut for Molekularbiologie, Abt. I, Universit#t ZOrich, H6nggerberg, 

8093 ZOrich and *lnstitut fOr Neuropathologie, Universit#tsspital ZOrich, 
8091ZOrich 

Scrapie infectivity is associated with PrP Sc, an isoform of a normal host 
protein, PrP C. Mice devoid of PrP C (Prn-p o/o) develop and behave 
normally but are resistant to scrapie. Overexpression of Prn-p 
transgenes in Prn-p o/o mice restores susceptibility to scrapie and 
reduces the incubation time in a PrP dose-dependent manner. To 
identify regions of PrP C required for scrapie agent replication and 
promotion of disease, mutated Prn-p genes were introduced into Prn- 
pO/O mice by transgenesis, the mice were challenged with prions and 
analyzed for scrapie susceptibility. This strategy requires the 
generation of a mouse colony for each PrP mutation to be analyzed. To 
circumvent this time-consuming approach, transfer of mutant Prn-p 
genes into PrP-less mice using viral vectors was undertaken as an 
alternative strategy. We generated adenovirus vectors (Ad) encoding 
PrP driven by a RSV promoter. PrP C expression was elicited in tissue 
culture and in brain of the Prn-p o/o mouse by infection with Ad-RSV- 
PrP. The spread of Ad in the brain was confirmed by Ad-RSV-lacZ. To 
determine whether Ad-mediated PrP expression confers susceptibility 
to scrapie, Ad-RSV-PrP or Ad-RSV-PrP-infected neuroectodermal tissue 
was injected intracerebrally into Prn-p ~ mice and the mice were 
inoculated with scrapie. The brains are being analyzed for pathology 
and prion replication. 
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Baculovirus expression of the mouse mammary tumor virus (MMTV) 
envelope glycoprotein (gp52). 

F. Luthi, A. Vessaz-Shaw, R. Sahli and H. Diggelmann 
Institute for Microbiology, University of Lausanne, 
Rue du Bugnon 44, CH-1011 Lausanne 

Mouse mammary tumor virus (MMTV) is produced in mammary 
glands of infected females and transmitted to suckling new-borns 
through the milk. The passage of MMTV from the gut to mammary 
glands is poorly understood. Although the virus is able to penetrate 
the epithelium of the gut, viral replication seems to occur only in B 
lymphocytes contained in the Peyer's patches. 
In order to define the nature of a potential receptor for MMTV, we 
expressed the envelope glycoprotein (gp52) in bacteria. Since 
lymphocytes seem to be the primary targets for MMTV infection and 
carry the virus to mammary glands, we used them in binding studies. 
Bacterial gp52 coupled to fluorescent latex beads shows a clear 
binding to B cells but not to T cells. Cross-linking experiments and 
affinity chromatography with this protein failed to further characterise 
the potential receptor for MMTV. 
We have therefore decided to use recombinant baculoviruses to 
produce the MMTV gp52 in order to improve the affinity of the 
recombinant protein for its receptor. The results of this experiment: 
will be presented. 
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Towards e small animal  model  for measles virus Infection: 
transgenic mice expressing the viral receptor (CD46) 

with human-l ike t issue specif icity 

Roberto Cattaneo, Thomas R01icke and Jovan Pavlovic 
Institut for Molekularbiologie, Biologisches Zentrallabor and 

Medizinische Virologie, Universit~t ZOrich, Switzerland 
Anima l  tes t ing  of  m e a s l e s  v i rus  (MV) v a c c i n e s  and 
pathogenesis  studies are limited to primates. MV host range 
restriction is primarily determined by its receptor, the cell surface 
molecule CD46. To obtain a mouse strain expressing CD46 with 
human-l ike t issue specificity we microinjected in oocytes a yeast 
artificial chromosome (YAC) with the CD46 gene at the center of 
a 400 kb human DNA segment  (Hourcade et al., Genomics 12, 
289-300). Two of 17 pups born from five animals carr ied the 
CD46 gene, and one animal t ransmit ted it. The quant i ty and 
quality of CD46 protein isoforms detected in kidney, brain and 
lungs of two F1 heterozygous mice were similar to those of the 
corresponding human tissues. We plan to chal lenge these mice 
with MV. We will also produce by genetic crossing a mouse line 
expressing CD46 but deficient in the interferon ~/~ receptor, and 
thus expected to be extremely sensit ive to MV infection. 
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EXPRESSION OF A SINGLE CHAIN ANTIBODY ON THE 
SURFACE OF VACCINIA VIRUS 

M. Galmiche #, L. Rindisbacher #, W. Wels ~ R. Wittek #, and F. Buchegger*, 
#1nstitut de Biologic animale, Universitd de Lausanne, ~ ffir 

Tumorbiologie, Freiburg, Germany, and *Division de Mddecine nucleaire, 
H6pital Cantonal Universitaire de Gen~ve 

Vaccinia virus was used for centuries as a vaccine against 
smallpox, which finally resulted in the eradication of the disease. 
Novel functions might be assigned to this virus by specifically 
targeting it to certain cells in an organism, where it would e.g. 
express recombinant gene products the cell is lacking, produce 
specific cytokines to stimulate the immunity of the host, or simply 
destroy the celt by virat cytopathic action. 
Therefore, as one possible model, we expressed a single chain 
antibody (scFv) to the tumor antigen erbB-2 on the surface of en- 
veloped vaccinia virus particles. The viral hemagglutinin gene 
was modified in such a way that individual domains of the surface 
protein where replaced by the scFv. We will show (i) that the 
antibody is expressed on the surface of extracellular enveloped 
virus, (ii) whether it is able to bind its specific antigen, and (iii) its 
effect on viral infectivity to cells expressing the erbB-2 receptor. 
This is the first report of expression of a heterologous recognition 
structure on the surface of vaccinia virus. 
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RECOMBINANT BOVINE HERPESVIRUS-1 LACKING 
TRANSACTIVATOR PROTEIN BICP0 ENTAILS LACK OF 

GLYCOPROTEIN C AND SEVERELY REDUCED INFECTIVITY. 
Ren~ K~opel and Martin Schwyzer, Institute of Virology, University of Zlirich. 

The immediate-early transactivatur protein BICP0 is a key element in 
regulation of the replicative cycle of bovine herpesvirus I (BHV-1). To create 
recombinant BHV-1 lacking BICP0, we eouansfectvd blDBK cobs with BHV-1DNA 
and a transfer plasmid containing a ~-gal gene inserted into the BICP0 coding 
sequence. A recombinant (A2G2) was selected and analyzed by Southern blot and 

PCR to onnfmn that the BICI~ gone was interrupted by the ]]--gai gone and that wt 
progeny was absent. Infection with A2G2 yielded 100 to I000 fold less infectious 
progeny compared to wt virus, whereas file number of viral genomes determined by 
quantitative PCR remained the same. Examination of A2G2-infected MDBK cells by 
IF and Western blots proved that BICP0 was absent. $mprisingly. glycoprotein C 
(gC) was also missing, but other viral proteins (gB, BICP4) were present in normal 
amounts. Restoration of the BICI~ gene also restored the gC + phenotype. Together 
with our earlier observations that BICP0 stimulates a gC promoter in CAT assays, 
the results suggest that BICP0 is required for gC synthesis. In atre. gC appears to be 
required for production of high-titer progeny although neither BICPO nor g(2 are 
strictly essential for virus replication. 
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IDENTIFICATION OF THE VACCINIA VIRUS CELL 
ATTACHMENT PROTEIN 

L. Rindisbacher, M. Galmiche, and R. Wittek, Institut de biologie animale, 
Universit~ de Lausanne, b&timent de biologic, 1015 Lausanne 

Vaccinia virus, originally renowned as a vaccine against small- 
pox, has been extensively used as a vector for overexpression of 
heterologous proteins. In addition, vaccinia or other poxviruses 
have been proposed as live vaccine carriers. In these respectsd, 
their broad host range provides a major advantage. 
On the other hand, a modified vaccinia virus exclusively infecting 
cells expressing a specific surface marker would provide a 
valuable tool to target heterologous gene expression or viral cell 
destruction to defined cells. Only very little is known about the 
first events of vaccinia infection; neither the host cell receptor nor 
the viral ligand for attachment have been identified so far. To 
envisage specific targeting of vaccinia virus, we want to deter- 
mine and modify its cell attachment protein. Deglycosylation and 
lectin inhibition studies will show whether carbohydrates play a 
role in the virus-host cell interaction. Antibody inhibition experi- 
ments and biochemical binding studies using labeled viral surface 
proteins might then allow to identify the component responsible 
for the first step of infection and to define the molecular basis o! 
host specificity. 

$11-23 

A V[~4-specific superantigen encoded by  a new exogenous mo use  

m a m m a r y  tumo r  virus 

I.Maillard l, K.Erny ~, H.Acha-Orbea 2 and H.Diggelmann t 
Institute of Microbiology and z Institute of Biochemistry 
University of Lausanne, 1011 Lausanne, Switzerland 

The superantigen (SAg) expressed by mouse mammary tumor virus 
(MMTV) has been shown to play an essential role in the course of the 
viral life cycle. We describe a V~4-specific SAg encoded by a new 
exogenous MMTV carried by the SIM mouse strain. This is the first 
report of a viral or bacterial SAg reacting with V134+ T ceils. Injection 
of MMTV(SIM) in adult Balb/c mice leads to a rapid and strong 
stimulation of VI34+ CD4+ T cells. Neonatal exposure to the virus 
induces a progressive deletion of these same cells. In contrast to other 
strong MMTV SAgs, this new SAg strictly requires the presence of 
MHC class 1I I-E molecules for its presentation to T cells. Sequence 
analysis of the open reading frame in the 3 'LTR of MMTV(SIM) 
revealed a new predicted amino acid sequence m the C-terminal 
polymorphic region. Furthermore, sequence comparisons to the most 
closely related SAgs with a different V[~-specificity give hint to the 
specific residues important for the interaction with the T cell receptor. 
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CRYSTALLISATION AND PRELIMINARY X-RAY 
STRUCTURAL DATA OF A COMPLEX OF HIV 

ENHANCER DNA AND ARTIFICIAL REPRESSOR 
Christine Cao-Deillon 1, Bemd Gutte 1 , David Sargent 2 

1Biochemisches Institut der Universit#t ZOrich, 8057 ZOrich 
2tnstitut for Molekularbiologie und Biophysik, ETH H6nggerberg, 
8093 ZEtrich. 
We have designed and synthesized an HIV-1 enhancer-binding 
polypeptide (St&dler, K. et al. (1995) Int. J. Peptide Protein Res. 
46, 333-340) that contained the recognition helix of the DNA-bin- 
ding domain of bacteriophage 434 repressor and that showed 
preferred inhibition of the in vitro transcription of HIV enhancer 
containing plasmids. To determine the molecular structure of the 
peptide-HIV enhancer DNA complex, crystallisation experiments 
were started. Cocrystals of the repressor peptide (1.25-1.5mM, 
GKTKRPRFGKTKRPRVGQQSIEQLENGKTKRPRFGKTKRPRY, 
recognition helix underlined) and a sticky-end 20-bp HIV enhan- 
cer DNA (1.25-1.5 mM, 5'-TGCTACAAGGGACTTTCCGC-3') 
were obtained in 5 mM sodium acetate, pH 4.5, NaCI, CaCI2 and 
PEG 6000. The crystals diffracted to 5A resolution. Preliminary 
data suggested that the unit cell was orthorhombic with axial di- 
mensions about 60x70x180A. Diffuse scattering revealed a helix 
with pitch about 43A. 
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PROPERTIES OF A CIRC GENE DELETION MUTANT OF BOVINE 
HERPESVIRUS 1 IN VIVO 
M. Engelsl .  L. Bmckner2. U. Mtiller-Doblies~ and M. Ackermannt 
1Institute of Virology, Faculty of Veterinary Medicine, University of 
Ztirich; 2Institute of Virology and Immunoprophylaxis. Mittelh~iusem, CH 

Functionally, herpesvirus genes may be distinguished as (i) minimal 
essential.  (ii) supplemental essential, and (iii) as genes with unknown 
functions. The function of the circ protein of bovine herpesvirus 1 (BHV- 
l)  is unknown. Circ is a vlrion component that has been shown to be non 
essential for virus replication in vitro (Fraefel et al., J. Virol. 68, 1994). 

To study the biological function(s) of circ in the natural host, calves 
were inoculated with either wild type (wt) BHV-1 or a deletion mutant 
containing the 13-galactosidase gene instead of circ (rBHV-lAcirc-blue). 

The recombinant virus remained stable throughout the experiment. 
With respect to infection, virus spread within the body, and establishment 
and reactivation of latencx rBHV-lAcirc-blue behaved similar to its wt 
parents. Antibodies against [3HV-1, however, were demonstrated earlier. 
and antibody titers increased faster in calves inoculated with rBHV-lAcirc- 
blue. Interestingly; the animals inoculated with wt BHV-1 did not develop 
antibodies against the circ protein. 

We conclude that circ ~s non-essential for the BHV-I  infection in its 
natural host. The function of circ may concern the development of the 
immune response. This  hypothesis is supported by an amino acid mot i f  
found within circ that is present in IL-6 binding proteins of mice and rats. 
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BRAIN CELL TYPE-SPECIFICITY AND GLIOSIS-INDUCED 
ACTIVATION OF THE HUMAN CYTOMEGALOVIRUS 

IMMEDIATE EARLY PROMOTER IN TRANSGENIC MICE 
J.M. Fritschy 1, S. Brandner 3, A. Aguzzi 3, B. Ltischer 1, and P.J. 
Mitchell 2. Institutes of tpharmacology and 2Molecular Biology, Univ. 
of Ziirich; 3Institute of Neuropathology, Univ. Hospital, 8091 Ztirich. 
Human cytomegalovirus (HCMV) can cause severe opportunistic 
infections in congenitally infected infants and in immunodeficient 
individuals. Molecular mechanisms underlying cell type-specificity of 
HCMV infection are poorly understood. In transgenic mouse embryos, 
the HCMV immediate early (IE) promoter directs lacZ gene 
expression specifically to sites corresponding to target tissues of 
congenitally infected human fetuses. Thus, factors regulating the IE 
promoter appear to be conserved across species and may be important 
for determining HCMV infection targets. Here, we have analyzed cell 
type-specific HCMV-IE promoter activity in the brain of transgenic 
mice to identify potential HCMV infection targets in the CNS. 
Immunohistocbemical analysis revealed IE-lacZ expression in choroid 
plexus, endothelial and ependymal cells, and neurons in several 
discrete regions. The IE promoter was inactive in astrocytes, but was 
dramatically induced in reactive astrocytes following a stab lesion of 
the neocortex. These results are consistent with clinical data on human 
HCMV brain infection and suggest a model for HCMV progression in 
the CNS, whereby astrocytes become permissive for infection in 
response to tissue damage caused by infection of primary targets: 
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FUNCTIONAL ANALYSIS OF MEASLES VIRUS ENVELOPE ASSEMBLY 
T. CATHOMEN AND R. CATTANEO, Institut fdr Molekularbiologie Abt. I, 

Universit~t ZOrich, H(~nggerberg, 8093 Z(kich 

The viral envelope proteins F and H are preferentially incorpo- 
rated into measles virus (MV) particles. It is likely that F and/or 
H protein interact ions with the cytoplasmic membrane-  
associated M protein induce clustering of the envelope 
proteins into areas of virus assembly. Analysis of protein- 
membrane interactions indicated that besides the integral 
transmembrane proteins F and H, a significant fraction of the M 
protein (=25%) as well as of the RNA genome encapsidating N 
and P proteins (=15%) associate with intracellular membranes. 
The M protein-membrane complex was shown to be stable and 
to form independently from the coexpression of other viral 
proteins. To determine regions within the cytoplasmic domains 
of the envelope proteins interacting with the M protein we used 
homologue-exchange and deletion mutagenesis. We showed 
that with one exception deletion or replacement of the 
cytoplasmic domains neither affected transport of mutant 
proteins nor fusion function. By a reverse genetics approach 
(Radecke et al., EMBO J. 14, in press), the above mutants are 
now being tested for their competence to form infectious viral 
particles. 
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Use of RT-PCR as a Rapid Screening Method for 
pathogenic Viruses in Water 

M. Leisinger, A. Tabisch, H. Heider, K. Schweizer, A. 
Metzler 
Arbeitsgruppe for Umwelthygiene, Universit&t Z0rich 

We developed a rapid, efficient and inexpensive method to 
concentrate enteroviruses, rotaviruses and hepatitis A 
viruses from artificially spiked tap and surface water 
samples. Following specific conditioning of water, viruses 
were efficiently bound to SiO2. After concentration of virus- 
SiO2-complexes through centrifugation, viral RNA was 
extracted with guanidine thiocyanate. Environmental  
inhibitors of reverse transcriptase and Taq polymerase 
were removed with several washing steps. Subsequent RT- 
PCR allowed the detection of as little as 1 tissue culture 
infective dose of virus in 1 L water samples within 36 h. 
Field studies with this method revealed, that several rivers, 
lakes, wells and fountains in north-east Switzerland are 
contaminated with viruses. Some water samples polluted 
with viruses, were free of indicator bacteria for fecal 
contamination. 

$11-29 

THE ROLE OF THE C-TERMINAL REGION OF Mx PROTEINS 
C. Di Paolo, H.P. Hefti, H. Landis, M. Meli and J. 
Pavlovic 
Institute of Medical Virology, University of 
Zurich 
Mx proteins are GTPases with intrinsic antiviral 
activity. They form large oligomers but the role 
of these structures in antiviral activity remains 
elusive. We show here that an amphipatic helix 
(LZ2) located in the C-terminal region of Mx 
exerts a dominant negative effect on wildtype Mx. 
Experiments employing the two-hybrid system show, 
that LZ2 interacts strongly with the N-terminal 
region of Mx. Co-expression studies revealed that 
this association is based on intermolecular 
interactions, demonstrating that LZ2 is necessary 
for the oligemerization of Mx. Mutations abroga- 
ting the amphipatic character of the helix not 
only destroyed the dominant negative effect of the 
C-terminus and the interaction with the N-terminal 
region, but also abolished the GTPase activity of 
Mx. This indicates that the formation of inter 
and/or intramolecular head-to-tail structures 
mediated by LZ2 is required for the GTPase 
activity and hence the antiviral function of Mx. 
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ANALYSIS OF MEASLES VIRUSES CARRYING MUTATIONS IN 
THE EDITING REGION 

H.SCHNEIDER, K. KAELINANDM. A. BILLETER, Institut f~r 
Molekularbiologie Abt. I, Universitdt Z~rich, H~nggerberg, 

8093 Z~rich 
The Measles Virus (MV) P gene is transcribed into 
two mRNAs encoding the P or the V protein. The V 
mRNA is produced by insertion of a single G 
residue probably triggered by stuttering of the 
viral polymerase complex at the 3'UUUUUCCC5' 
editing region. To analyse the editing mechanism 
and the function of the V protein, mutations have 
been introduced into the cDNA giving rise to 
full-length antigenomic MV RNA. Recombinant MVs 
could be generated by two different rescue 
systems. Two MVs with U to C transitions at 
different positions do not produce V protein, due 
to their inability to edit the P mRNA. However, 
their plaque sizes, growth rates and final titres 
do not differ from the MV Edmonston B strain. 
Another virus containing 6 rather than 3 C 
residues produces elevated levels of V protein. 
Syncytia generated by this virus lyse 1-2 days 
later than usually and higher final titres are 
reached. This suggests a regulatory function of 
the V protein in viral RNA replication. 
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A STABLY TRANSFORMED HeLa CELL LINE WHICH EXPRESSES 
FUNCFIONAL BICP0 UNDER TETRACYCLINE CONTROL IS 
ABLE TO TRANSACHVATE LTR OF HIV-1 
Nicolc Steinmann, Rafacl Nunez, and Mathias Acketmmm 
Institute of Virology, Faculty of Veterin~y Medicine, University of Zth-ich, 
Winterthurerstmsse 266a, CH-8057 Ziirich, Switzerland 

We have established a cell line in which the expression of bICPO, a 
principal transactivator of gene expression of Bovine herpesvirus 1 
(BHV-I), can be regulated both positively and negatively. For this, a 
hybrid promoter containing the tet-operon (tet-O) and a minimal ctTIF 
responsive element was fused to the body of the bICP0 gene and used to 
transform a HeLa cell line (Gossen and Bujard, PNAS, 1992) which 
already expressed a fusion protein consisting of the repressor (tet-R) of 
the tet-O and the carboxyterminus of ctTIF, a potent transactivator. 

PCR analysis confirmed the establishment of such cell lines with 
bICPO gene(s) in their genomes and immunofluorescence indicated that 
bICP0 was synthesized after tetracycline removal. The functional activity 
of bICPO in these cells was demonstrated by CAT assays. The induced 
cell lines transactivated the native bICP0 promoter as well as the herpes 
simplex virus thymidine kinase promoter. In contrast, the promoter for 
blCP22 of BHV-1 was repressed under the same conditions. Even in the 
absence of tat, the major transactivator of retroviral genomes, CAT genes 
fused to the long terminal repeats (LTR) of human immunodeficiency 
virus (HIV) were transactivated in the induced cells in a dose dependent 
manner. This may be of interest regarding research on the pathogenesis of 
diseases which are linked to both herpes- and retrovirus infections. 
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BIOCHEMICAL AND BIOLOGICAL PROPERTIES OF THE 
AAV REP PROTEINS: A HIGH MOBILITY GROUP 
CHROMOSOMAL PROTEIN IS AN ACCESSORY FOR AAV REP 
DNA BINDING. 
E. Costello, Ph. Saudan, P. Beard, and B. Hirt. 
ISREC, CH-I066 Epalinges. 
Adeno-associated virus (AAV), and in particular 
the virus-coded regulatory protein Rep, has 
been shown to have an oncosuppressive effect. 
Analysis of the binding of Rep to a DNA 
sequence in the AAV terminal repeat by 
electrophoretic mobility shift assay indicated 
that DNA protein complexes were formed. The 
initial experiments also suggested that Rep 
binding to DNA is enhanced by an accessory 
factor. We identified the factor as a member of 
the high-mobility-group chromatin proteins. 
To test whether HMG proteins affect Rep 
function, we examined site-specific DNA 
cleavage, one of the reactions Rep is believed 
to catalyse during AAV DNA replication. 
Cleavage in vitro was greatly stimulated by 
purified HMG-I/2. Therefore the RMG proteins 
can stimulate both the binding and the cleavage 
of AAV DNA by Rep. 

A48 

$11-34 

TXE]~S ZOOROS~S IN ~ ~ PART OF SWI'I-Zm~D 

~ernasoonl M. V., ~alsangiaoomo C., ~31me/li T., 
~ter O. and ~iffaretti J.-C. 
lIstituto Cantonale Batte~iosierologico, 6904 LUGANO. 
ZInstitut Central des H~pitaux valaisar~, 1950 SION, 
The diversity and the distribution of tiGk species and 
their infection rata by the pathogenic microorganisms 
Borrelia burgdorferi sensu lato (etiologic agent of Lyme 
disease) and Rickettsia sp. (agent of spotted fever), 
were studied in Ticino. PCR analysis was performed for 
the detection of Borre/ia sp~tes in Imodes ricinus 
and I~0des hexagora2s, and the hemolymph test was done on 
Rhipice~aalus sangu/r~2s for the detection of Rickettsia 
sp. PCR analysis revealed a moderate rate of infection 
(around 2%) with B. burgdorferi sensu lato in both 
vecbors I. ricinus and I. hexagoaus. These results are 
in agreement with the modest number of Lyme borreliosis 
cases yearly recorded in Ticino. Further, through 
analysis of DNA sequences, the strains carried by the 
infected ticks were identified as belonging to the 
genomic group VSII6. The wide finding of the 
Mediterranean species R. s a n ~  in differ 
locaticns oonfJams its establisbement in Ticino. One 
specimen was even infected with Rickettsia sp. 
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ARTIFICIAL VIRUS-LIKE PARTICLES FORMED FROM 
THE PAPILLOMAVIRUS HPV-18 CAPSID PROTEINS. 
u Stauffer, K. Raj and P. Beard. ISREC, CH- 
1066 Epalinges. 
Human papilloma viruses (HPV) are closely 
associated with certain cancers, notably 
cervical carcinoma. It is difficult to obtain 
viral particles for study because these 
viruses do not grow in cultured cells. To 
overcome this problem, we synthesised the 
capsid proteins of HPV-18, L1 and L2, using 
recombinant vaccinia virus- and baculo virus- 
based expression systems. Virus-like particles 
could be isolated from infected cells and 
purified by sucrose and CsCl gradient 
centrifugation. Well-defined assemblies of 
capsomers into virus-like structures with a 
diameter of about 55 nm were observed by 
electron microscopy. When particles containing 
L1 and L2 were assembled in cells containing 
episomal DNA, DNA was found associated with 
the purified particles. We are now testing 
whether the DNA is encapsidated and what the 
requirements are for this to occur. 
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MOL~E~3LAR ~ OF THE ~ OF LYI~ DISEASE 
BORRELIA BURGDORFEPJ S ~  L~TO. 
ValsangiaEx~o C., Balmelli T. and Piffaretti J.-C. 
Istituto Cantonale Batteriosierologioo, LUGANO. 

Several aspects of the phylogeny, ~onomy, and 
clinical r e l ~  of the spirochetes Borrelia 
burgdorferi sensu lato, the causative agents of Lyme 
disease, have been addressed. The genetic structure of 
Borrelia populations has been elucidated by analyzing 
molE~zular data produced with multilocus 
electrophoresis and DNA sequence analysis of the hbb 
gene, ~ing a member of the histone-like proteins. 
Con~outaticnal analysis of both types of data lead to 
similar phylogenetic trees, revealing a ccfaplex 
genetic slx~cture of the B. burgdorferi sensu lato 
populaticn. According to our genetic analysis this 
population is composed of three pathogenic species (B. 
burgdorferi sensu stricto, B. garinii, and B. afzelii ) 
two newly proposed species ( B. japonica and B. 
anderson/i ) and three new genamic species 
(corresponding to groups DNI27, PotiB2 and VSII6). 
Further, the different chronic manifestations of the 
disease could be associated to the three pathogenic 
species. 
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Nature of mouse hepatitis virus RNA recombination between defective 
interfedng particle and helper virus 

L Zhang, W. Luytjes*, F. R. Homberger and W. J. M. Spaan* 

Institute of Laboratory Animal Science, University of Zurich, Switzerland and 
*Department of Virology, University of Leiden, The Netherland 

We attempted to introduce site-specific mutations into the spike gene of 
MHV by using homologous recombination between synthetic defective 
interfedng (Ol) RNA and helper virus RNA. The enterretrepic strain MHV-R! 
spike gene cDNA was cloned into pMIDI, a full length cDNA clone of 
respiratory strain MHV-A59, to yield pDPRIS. MHV-A5g and the pDPRIS 
were co-passaged several times in cell culture. Using a highly specific and 
sensitive RT-PCR, a recombinant-specific 1.65 kb signal was detected in 
intracellular and viral RNA. Three PCR products of correct size were cloned 
and sequenced. The results showed that there are different species of 
recombinant RNAs which indicates that crossover sites are randomly 
distributed over the examined 1.65 kb region of the S gene. We suggest that 
recombination happened via a crossover from genomic RNA template to the 
synthetic DI RNA template and pack again at different locations, generating 
a series of recombinant RNAs. This result confirmed the previous 
obsen/ations that MHV RNA recombination is common and random in 
nature. The PCR results may indicate the presence of recombinant viruses 

chimearic spike I~'oteins, a matter which we are currently trying to 
confirm. 
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BORRELIA BURGDORFERI AND THE ETIOLOGY OF 
ALZHEIMER DISEASE: A CONTROVERSY. 
ZGutacker M., ~alsapgiaccmo C., ~almelli T., 
~errk3sconi M. V., ~ouras C., and Zpiffaretti J.-C. 
iIstituto Cantonale Batteriosierologico, 6904 ~ .  
zInstitutions Universitaires de Psychiatric et 
C~-riatrie, 1225 Ch~ne-Bourg. 

The involvement of spirochetes, such as the 
etiologic agent of Lyme disease, Borrelia 
b~rgdorferi, in Alzheimer's disease (AD), a 
common neuropathology, has been proposed by 
several groups in the past. In our laboratory, 
brain autopsies from 20 AD patients were 
analyzed for the presence of B. burgdorferi 
sensu lato by both standard and nested PCR 
techniques based on various target regions. In 
addition, Western blot and ELISA tests for the 
detection of antibodies against spirochetal 
antigens were performed on 27 clinical AD 
patients' sera. By these methods, we did not 
obtain any evidence of the involvement of B. 
burgdorferi in this neuropathology. 
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INBRED STRAIN DERIVED MURINE EMBRYONIC STEM CELL 
LINES 
Ledermann, B. and B~rki, K., Preclinical 
Research, Sandoz Pharma Ltd., CH-4002 Basel 
Most of the germ-line competent ES cell lines 
used so far in gene targeting experiments have 
been derived from blastocysts of sublines of the 
mouse strain 129/Sv. Recently, ES cell lines that 
have been derived from the C57BL/6 inbred mouse 
strain were successfully used to generate knock- 
out mice. In addition, we have isolated several 
male ES cell lines from each the BALB/c, DBA/2 
and C3H inbred strains. One of the BALB/c ES cell 
lines has been used to generate IL-4 deficient 
BALB/c mice. Of 4 male DBA/2 ES cell lines, two 
were transmitted through the germ-line and one is 
currently being used in gene targeting 
experiments. The C3H ES cell lines are currently 
being analyzed. With the availability of these ES 
cell lines it is now possible to induce a 
mutation on the genetic inbred background of 
choice and to analyze the induced mutation in 
different genetic backgrounds without laborious 
breeding. 
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MOLECULAR AND FUNCTIONAL DIVERSITY OF INDIVIDUAL 
NERVE TERMINALS OF ISOLATED CORTICAL NEURONS. 
J.K. Staple, A. Osen-Sand, F. Benfenati ~ E. Merlo Pich and S. 
Catsicas. 
Glaxo Institute for Molecular Biology, Geneva, Switzerland and 
~ of Roma Tor Vergata, Roma, Italy. 
Learning is associated with changes in the strength of connections 
between neurons which can occur independently in individual 
synapses of the same cell. A possible presynaptic component of 
these adaptive changes is suggested by the differential 
expression, in vivo, of nerve terminal proteins (NTPs) involved at 
various stages of membrane fusion and transmitter exocytosis. 
Here we show that single cortical neurons cultured in isolation are 
capable of differential expression of NTPs at different synapses. 
Using the dye FM1-43 in mixed neuronal cultures, we also show 
that the intensity of uptake and release of the dye following K + 
stimulation at each synapse correlate with the levels of 
synaptophysin, synapsin I and SV2 but not of synapsin II. These 
data demostrate that differential expression of NTPs is predictive 
of synaptic strength. They also show that physiological variations 
of the levels of expression of synaptophysin, synapsin I and SV2 
correlate with synaptic efficacy. 

$12-03 
The SNARE complex and synaptic vesicle docking: an open ended question. 
VO'Connor*. L.L. Pelleerini. and H.Betz. Max-Planck-lnstitut fiir Hirnforschung, 
Deutschordenstrasse 46, 60528 Frankfurt. 

Neurotransmitter release occurs via Ca 2+ triggered fusion of synaptic vesicles (SV) 
with the presynaptic plasmamembraee (PM). Vesicles that appear stably docked at the 
presynaptic active zone are thought to constitute the readily releasable pool that are 
activated by calcium. In vitro, the SV protein synaptobrevin associates with the PM 
proteins syntaxin and ~naptosomal associated protein of 2~ kDa (SNAP-25). In turn 
these three proteins (SNAREs) act as receptors for the soluble NSF attachment protein 
(SNAP) that allows the subsequent binding of the ATPase N-ethylmaleimide sensitive 
fusion protein (NSF). NSF hydrolyses ATP to disrupt the macromolecular complex. 
The association of the SNAREs and their subsequent activation by NSF has been 
postulated to function in both the docking and fusion of synaptic vesicles (S611ner et 
al. 1993, Cell 75. 409). This hypothesis appears at odds with observations that tetanus 
toxin, which inhibits neurotransmitter release by cleaving syoaptobrevin, does not 
decrease the number of docked vesicles in treated terminals (Hunt et al., 1994 Neuron 
12. 1269). We have investigated this conflict by analysing the effect of clostridial 
neurotoxins on distinct intermediates of synaptic vesicle fusion that can be isolated in 
vitro. We have shown SNAPs and NSF bind to, and upon ATP hydrolysis, disrupt an 
SDS resistant complex which forms when the three SNAREs associate with eachother 
(Hayashi et al., 1994 EMBO J 13 5051). Our observations highlight the physiological 
relevance of this intermediate. Furthermore, tetanus toxin treatment compromises the 
stability of the SDS resistant complex without perturbing its interactions with SNAP 
and NSF, suggesting the intrinsic stability of this intermediate is essential in 
producing fully functional NSF activated intermediates. Interestingly both fragments of 
tetanus toxin cleaved synaptobrevin are found in these destabilized complexes leaving 
open the possibility that the cleaved protein could participate in a SNARE dependent 
mechanism of synaptic vesicle docking. 
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SNARE Protein-Protein Interactions in Adrenal Chromaff'm Cells 

T. Schiifer, C.Heuse, A. Hodel, C. Wiedemann, and M. M. Burger 
Friedrich Misecher-Institute, P.O. Box 2543, CH-4002 Basel 

Specificity of interaction between secretory vesicles and the plasma 
membrane in neurotransmission is thought to be determined by the interaction of 
the vesicle- and target membrane-associated SNARE proteins synaptobrevin, and 
SNAP-25 and syntaxln, respectively. In vitro, recombinant SNARE proteins form 
stable trimeric complexes that dissociate upon addition of SNAPs and NSF in the 
presence of MgATP. 

We have investigated the role of t-SNARE hetorodimer formation in vivo by 
using permeabilized chromaffin cells as a model system. We could show that 
syntaxin 1A, and peptides containing the full carboxyterminal heptad repeat region, 
bind with high affinity to endogenous SNAP-25. Synaptobrevin of the chromaffin 
grannies does not bind to endogenous syntaxin or SNAP-25, but to complexes of 
syntaxin and SNAP-25. In the plasma membrane of chromaffin cells, only a small 
proportion of SNAP-25 is found in a complex with syntaxin, probably because the 
majority of syntaxin is associated with mSecl. We suggest that docking of 
chromamn granules induces dissociation of mSecl from syntaxin, to allow its 
association with SNAP-25. This t-SNARE hetorodimer formation can be blocked by 
heptad repeat-containing peptides of syntaxin, that themselves are able to form a 
complex with plasma membrane SNAP-25 and synaptobrevln of the chromaffin 
granules. These peptides, by mimicking plasma membrane-anchored syntaxin, 
inhibit secretion of noradrenaline in permeabilized chromaffin cells. We thus 
conclude that dimeriza~on of the two endogenous t-SNAREs is an essential step 
preceding docking and/or fusion of chromaffin granules. 

A C T I O N S  O F  C L O S T R I D I A L  N E U R O T O X I N S  O N  S Y N A P T I C  

T R A N S M I S S I O N  IN T H E  H I P P O C A M P U S  

C a p o g n a  M.,  Bra in  Resea rch  Institute,  A. Forel-Str .  1 ,CH-8029  Zur i ch  

The  funct ional  role o f  S N A R E  proteins  in the m a m m a l i a n  C N S  has  

been  inves t iga ted  by  m e a n s  o f  clostr idial  neurotoxins .  P re - t rea tment  o f  

rat b i p p o c a m p a l  s l ice  cultures wi th  bo tu l inum neurotoxin  ( B o N T )  type 

F (40ng /ml  for 48-72 h), wh ich  c leaves  both  i so fo rms  o f  the S N A R E  

pro te in  synap tobrev in ,  s t rongly  reduced  (on ave r age  by 10 t imes )  the  

f requency ,  but  not  the ampl i tude ,  o f  min ia tu re  exci ta tory  pos t synap t i c  

currents  ( m E P S C s )  as wel l  as the ampl i tude  o f  E P S C s  e v o k e d  wi th  

s t imula t ion  in the dentate  gyrus ,  recorded  f r o m  whole-cel l  vo l t age-  

c l a m p e d  C A 3  py ramida l  cells.  Appl ica t ion  o f  three sec re togogues ,  c~- 

la t rotoxin (ltx), the Ca  2+ ionophore  i onomyc in ,  or  the prote in  k inase  C 

( P K C )  s t imula tor  phorbol  ester  to BoNT/F- t r ea t ed  cul tures  fa i led to 

p roduce  the increase  in rnEPSC f requency  obse rved  in control  

cultures.  W e  conclude  that synap tobrev in  p lays  an essent ia l  role in: 1) 

the  spon taneous  fus ion  o f  synapt ic  ves ic les  wi th  the p resynap t i c  

m e m b r a n e ,  2) fus ion  in response  to Ca  2+ inf lux med ia t ed  by  ei ther  

ac t ion  potent ia ls  or  ionomyc in ,  3) fus ion  that has  been  rendered  
2+ independent  o f  Ca  inf lux  by ei ther  P K C  ac t iva t ion  or hx  appl icat ion.  


