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The Society Prize

Chur, 18-20 June 1981

The Society price has been allocated to Dr Heinz Arnheiter, Institute for Inmunology and Virology, University
of Ziirich, in recognition of his contribution to the technique of mouse hepatocyte culture.

Main lectures

Dr Ion Gresser, Institut de Recherches Scientifiques sur le Cancer, Villejuif, France: ‘Interferon-mediated

pathogenesis’.

Prof. Dr Rolf Zinkernagel, Division for Experimental Pathology, Institute for Pathology, University of Ziirich:
‘Cell-mediated immunoprotection and immunopathology in viral infections’.

Round table discussions

Conclusions from the ‘Round table discussions’ held at the 1981 annual meeting of the Swiss Society of Micro-

biology.

Biotechnology

The results of the presentations and discussions have
shown that the field of Biotechnology is extremely fast
developing.

The USA (Dr. R. Villet, Solar Research Institute,
Golden, Col.) have a large program running at Gold-
en on conversion of cellulosic and hemicellulosic
material to ethanol (used as fuel) including genetic
engineering methods for the improvement of strains.
The SERI Institute is also running a nationwide
research program ‘Fuel from Biomass’. A number of
scientists are concerned about the rather slow devel-
opment of Biotechnology in USA and efforts are
being undertaken to improve the situation. Imple-
mentation of national Institutes of Biotechnology is
envisaged.

Germany. Dr. Binder, Ministry of Science and Tech-

nology, Bonn, outlined the German program. Some
80 million DM are spent annually funding a Gross-
forschungsinstitut (GBF Braunschweig: 400 collabo-
rators) and numerous research groups at academic
and industrial levels. The main subjects are process
development for the production of new products
(interferons, hormones etc.) and improvement of ex-
isting processes like ethanol.

Improvement of Bio-engineering is another subject
where substantial progress has already been made.
Efforts made in the Federal Republic of Germany
have brought the nation to the forefront of the field
during the last decade together with Japan and USA.
France (Dr. J. Lebeault, Compiégne) has developed a
national program on Biotechnology including 4 Insti-
tutions to be promoted in the future. Engineering as
well as genetic engineering and also enzyme technolo-
gy are included in the program.
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Finally the situation in Switzerland has been dis-
cussed. It becomes obvious that the funding of sever-
al small projects is probably not sufficient to keep up
with the progress made abroad. A more systematic
plan for the promotion of Biotechnology in the coun-
try would be most useful.

Technical contributions of molecular biology to diag-
nostic virology '

In recent years molecular virologists have developed
sophisticated techniques to detect and to identify
viruses under carefully controled experimental condi-
tions. These methods could provide powerful tools in
clinical virology if they can be used under the condi-
tions prevailing in a diagnostic laboratory. It was the
aim of the round-table discussion to define the bene-
fits and the limitations inherent to some of these
techniques. Thus, the theoretical background and the
practical aspects of immune electron microscopy, re-
striction enzyme analysis, monoclonal antibodies,
methods to enhance the sensitivity of cell cultures for
the isolation of certain viruses, as well as of the
application of chemiluminiscence resulting from the
interaction of viruses and cells were briefly reviewed
by experts in the fields. The discussion evolving from
these presentations centered mostly on technical as-
pects. However, they also explored the factors in-
fluencing the interpretation of results obtained by
means of these methods.

Residues of antibiotics in food

The most important problems of the residues of

antibiotics in food were briefly put forward by 6

experts and later on thoroughly discussed together

with a larger number of participants.

The results of the discussion can be summarized as

follows:

- Antibiotics are prohibited as food preservatives in
Switzerland up to date, and this will probably be
maintained in the future.

- The use of growth-enhancing ‘antibiotics’ seems to
be indispensable for the animal production. The
substances admitted in Switzerland are not used in
human medicine and experiments have proved that
they do not produce analytically detectable resi-
dues.

- The question as to whether residues of antibiotics in
food can lead to a selection of resistant bacterial
strains, is at least quite controversial. In fact, the
evidence in question has so far not been made. The
application of antibiotics in therapeutical doses can
select such strains in humans and in animals. - The
often expressed request to prohibit in veterinary
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medicine the application of antibiotics, which are
therapeutically used in human medicine, seems not
only unreasonable but also unrealistic. The uncon-
trolled use of antibiotics in human medicine as wel}
as the illegal trade of them in animal production
conbribute to the unpleasant situation of the pre-
sent time.

- Only Penicillin or its metabolites respectively, the
biologically no longer active Penicilloyl (beta-lacti-
mine), are responsible for allergic incidents. Other
antibiotics are usually not recognized as allergens.
- From the allergological point of view, the micro-
biological assay for detection of residues is not -
sufficient. Serological methods are well known.
Milk is known to be a common ‘carrier’ of Penicil-
loyl. Further investigations would have to clarify
this problem.

- The four-plate test, proposed by the European
Community commission, is unanimously recom-
mended as screening test for the detection of resi-
dues of antibiotics in food. The slightly increased
expenditure of work and material, compared to the
present official test, is justified.

Hospital hygiene

The efficiency of recommended methods in hospital
hygiene should be controlled by bacteriological samp-
ling in a precise, reliable and reproducible manner.
Three types of bacteriological samples have been
discussed during this Round Table.

Dr. P. Hartmann, Nancy (France) recommends the
adaptation of the Rodac (R) technique (finger pres-
sure) for surface sampling which is more efficient than
the swab technique from the quantitative point of
view. Its didactic capacity is very interesting, although
its adaptation should be carefully standardized.
Regarding the qualitative aspect, the swab method
appears superior. The most comprehensive procedure
is the washing method, which, however, is limited to
specialized laboratories.

Dr. J.-J. Pitteloud, Geneva, believes that air samples
give a fair indication of room contamination. In
surgery a correlation between the number of postop-
erative infections and aerial biocontamination of the
surgical ward could be established. Among the
methods presented the cascade, split and Reuter
samplers are most frequently used. The interpretation
of their results, however, should be done cautiously,
taking into consideration numerous variants.

Dr. D. Roussianos, Lausanne, describes a method of
per-operative sampling. This seems to give a fairly
satisfactory measure of operation wound contamina-
tion at the end of surgical interventions as well as of
the operation theatre. The bacterial isolates, however,
are not necessarily the ones identified during a post-
operative infection.
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ABSTRACTS

A) Oral presentations

Measurement of the activation of the first complement
component Cl by immunoglobulin G (IgG)

P.J. Spdth, U. E. Nydegger and R. Biitler
Blood Transfusion Service of the Swiss Red Cross, Central
Laboratory, CH-3000 Bern 22

Polyclonal, polyspecific human IgG preparations contain
antibody activity against a vide variety of bacterial and

viral antigens. Infusion therapy with such IgG is helpful in

substitution of patients with antibody deficiency syndromes
and in correction of platelet concentration in idiopathic
thrombocytopenia and may be useful in prophylaxis and
therapy of infections. In IgG preparations the biological
effector functions should be preserved, e.g. activation of
complement should only arise after antigen binding. So far
the overall anticomplementary activity of IgG preparations
was measured using titration of residual CH, activities in a
reference serum. Such method does not distinguish be-
tween classical and alternative pathway activation. The
binding of purified Clq to IgG can be used to estimate
classical pathway activation. As in vivo, the bulk of Clgq is
integrated in the Clgr,s,-complex, interpretation of results
have to be made with caution. Our approach to measure
the activation of the first component of the classical path-
way is a modification of the method of Ziccardi and Cooper
(Clin. Immun. Immunopath. 15, 465, 1980). IgG prepara-
tions of our production plant, such as standard and pH4-
treated gamma-globulin were tested, each as a ready-for-
use probe and a heat aggregated sample; heat aggregated
IgG served as a model system for antigen complexed IgG.
Different dilutions of each IgG preparation were incubated
with serum obtained from citrated human plasma and
disappearance of immunologically detectable Clr was mea-
sured. Indeed, such disappearance is due to the activity of
Cl-esterase-inhibitor binding activated Clr. Cl activation by
IgG was quantitated using the slope of the regression line
computed from the amount of detectable Cl-integrated Clr
vs the log of the IgG concentration used. It was observed
that both, Clq binding and Clr activation were similarly
expressed by any given IgG sample. This indicates that
depending on their state of aggregation the IgG sampes
studied are capable to bind free and Cl-integrated Clq to
the same extent and that the binding of native Clq effec-
tively mediates further complement activation.

Experiments for the development of a Salmonella ELISA

H. Fey and E. Wyttenbach
Veterinary Bacteriological Institute, University of Bern,
Ldnggassstrasse 122, CH-3012 Bern

ELISA has become a widely used tool in diagnostic and
scientific serology. It is ideally suited for mass screening
because of its adaptability for automation and miniaturiza-
tion. Most of the previous authors applied heat or the
phenol-water procedure of Westphal and Luderitz for the
extraction of lipopolysaccharides to be used as coating O-
antigens. Using 4 strains of S.iyphi-murium, S.cholerae-
suis, S.dublin and S.abortus bovis - each important in
veterinary medicine - we compared the following method
for O-antigen preparation: Heat extraction for 60 min at
100°C and for 30 min at 120°C; LPS extraction by 1%
acetic acid; LPS extraction with phenol-water and with
EDTA. In addition we used polystyrene tubes or microtiter
plates coated with dried bacterial suspensions. For H
serology polymeric flagellin purified according to Fey (Zbl.

Bakt. I. Orig. A 245, 55, 1979) was used. The evaluation of
the binding capacity of the different antigen preparations
was done using rabbit antisera and protein A-phosphatase
as label. Because of its simplicity and specificity we recom-
mend the EDTA extract as O-antigen and polymeric flagel-
lin as H-antigen. The EDTA extraction is done as follows:
The bacterial suspension is incubated overnight at 4 °C with
0.05 M HCIl, pH 1.5, which solubilizes the flagella. Centrif-
ugation follows for 60 min at 43,000 X g. The sediment is
washed 3 times with 0.12 M Tris-HCl, pH 8.0, 0.2 mM
EDTA is added and the suspension is incubated for 5 min
at 37°C. 10 mM MgCl, is added. After centrifugation the
supernatant represents the O-antigen which is used as
coating agent in the concentration of 10 pg/ml Na-bicarbo-
nate, pH 9.6.

Isolation of Aeromonas in stool specimens with different
selective media

C. Bucher and A. von Graevenitz
Department of Medical Microbiology, University of Ziirich,
CH-8028 Ziirich

Aeromonas have often been described as potential intestinal
pathogens. 6 selective media were tested for their suitability
to isolate Aeromonas and Plesiomonas. Xylose-Desoxycho-
late-Citrate Agar (XDCA), DNAse-Toluidine Blue Agar
with 30 pg ampicillin/m]l (DNAA), Pril-Xylose-Ampicillin
Agar (PXA), Aeromonas Agar (AA) of Schubert, Plesiomo-
nas Agar (PA) of Schubert, and Rimler-Shotts Agar (RSA).
After plating of pure cultures and 4eromonas-contaminated
stool suspensions on all media, RSA was eliminated for
Aeromonas selection because of lack of specificity. Only
XDCA and PA proved suitable for Plesiomonas isolation.
The remaining 5 media were inoculated directly as well as
after enrichment in Alkaline Peptone Water and Trypticase
Soy Broth with 30 pg ampicillin/ml. 254 nonselected stool
specimens from different patients with signs of intestinal
infections were investigated between November 1980 and
March 1981. 2 strains of A.hydrophila and 2 of A.sobria
were isolated and identified by API 20E (1.6%). 3 strains
were isolated directly on DNT, PXA and PA; 2 on AA and
4 on PA (the 4th strain, and A.sobria, was detected only
after enrichment). The quantitative recovery of A. hydrophi-
la was identical on all 4 media; A.sobria, however, grew
better on PA. Both A. sobria and one strain of A. hydrophila
were lactose-positive and alpha-hemolytic and would have
been missed by routine stool cultures; one culture of
A. hydrophila was lactose-negative and beta-hemolytic.
P. shigelloides was not isolated.

Pyocintyping of Pseudomonas aeruginosa strains from noso-
comial outbreaks - after the elimination of possible sources
of mistakes

G. Lebek, W. Hifliger and R. Binggeli
Institute of Hygiene and Medical Microbiology, University of
Bern, Friedbiihistrasse 51, CH-3010 Bern

Lysogenic conversion, restriction mechanisms, incompati-
bility- and repressor-activity of extrachromosomal genetic
elements may cause changes of the sero-, lyso- or pyocin-
type of the P.aeruginosa strains. This reduces the reliability
of the methods used up to now to detect the infectionary
pathes of hospital infections. Since the pyocintyping ac-
cording to Gillies and Govan is recommended for the
routine testing due to its simplicity, we tried to increase its
reliability by reducing the variety of pyocintyping results,
which appear after medium passages and/or storage. About
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5 of the freshly isolated strains shows such varieties of the
typing results.

After a heat-curing-treatment of the strains in broth at
56 °C the strains have a stable pyocintype. By this proce-
dure the strains lose all plasmids smaller than 25 kbp, in
many cases even the larger ones too (detectable in the
agarose-gel-electrophoresis).

The pyocintyping of more than 1200 strains showed always
stable results after the heat-curing-procedure. Therefore we
recommend this method for the routine testing. We also
propose a binomial system for the nomenclature of the
pyocintypes which is able to cover all types and which
facilitates their registration.

An epidemiologic study of Campylobacter fetus subsp. jejuni
infections in a dogs’ kennel

D. Schifferli and J. Nicolet
Veterindrbakteriologisches Institut der Universitdt Bern,
CH-3012 Bern

Campylobacter fetus subsp. jejuni (C. jejuni) is recognized as
a common human enteric pathogen. Some reports relate to
infections in domestic animals, suggesting a potential
hazard to human health.

We succeeded in isolating C.jejuni in a 3-week-old puppy
submitted to necropsy, which died from a parvovirus diar-
rhea. A bacteriological survey in the incriminated kennel
allowed to isolate C.jejuni in 5 out of 24 dogs (2 of them
just recovering from enteric symptoms), in 5 out of 17 cats
and from the 3-year-old daughter of the owner. Oral
administration of erythromycin (15 mg/kg b.wt 3 times a
day during 5 days) provided a bacteriological cure in all
animals 1 week after treatment.

A 2nd survey 5 weeks later allowed to isolate C.jejuni in 12
out of 29 dogs (one with clinical symptoms), but in none of
the 22 cats examined. Only 2 of the infected dogs were
included in the first survey and are, therefore, suspected to
be carriers and to have infected animals arrived recently.
We further believe that the persistence of C.jejuni in this
kennel was associated with a parvovirus infection. For
comparison purposes we examined 2 other kennels without
history of enteric disorders; C.jejuni was not isolated.

Since our isolates of C. jejuni from dogs and cats are closely
related to strains isolated from humans, the transmission
from one to the other must be considered. On the basis of
our routine analyses it can, however, be stated that the
infection in carnivores seems to occur only occasionally.

Human campylobacteriosis: winter 1980/81

Carmen Do Vale, M. Roulet, R. Tabin, G. Dolivo (Yverdon),
Silvia Metulescu (Lausanne) and Joséphine Mosimann
Instituts de Microbiologie et de Pédiatrie, CHUV, CH-1005
Lausanne, and Institut Virion AG, CH-8803 Riischlikon

During 4 winter months 1980/81, 400 stool specimens were
processed in order to detect enteric pathogens. The overall
results are presented thereunder:

Salmonella 24 6%

Campylobacter 24 6%

Shigella 1 0.25%

Yersinia enterocolitica 2 0.5%

Enteropathogenic E.coli 2 0.5% (children under the age of
1 year)

In 19 cases, Campylobacter was the only pathogen. In 5
cases, there were protozoans in the stool (2 E. histolytica
cysts, 1 Giardia lamblia, 1 Trichomonas intestinalis, 1 Chilo-
mastix mesnilii). In 23 cases there was C. fetus subsp. jejuni,
in one case subsp. intestinalis (terminal diarrhoe in a 82-
year-old man).
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Signs and symptoms Presence Absence Not men-
tioned

Fever 16 3 5

Abdominal pain 14 3 7

Nausea 8 8 8

Diarrhoe 23 1 -

Age distribution

Age (years) <1 1-10 10-20 20-40 40-60 60-90

NB of isolations: 1 12 0 7 3 1

Serologic results (complement fixation with a mixed anti-
gen) on 12 patients were positive in blood samples taken on
days 2, 3, 4, 5, 6, 6, 6, 14 and 21 after the stool sample. The
titers oscillated from 1:10 to 1:160, in one group and
negative in blood samples taken on days 2 (and 14), 3, 9
(and 21) after the stool samples of another group of
patients.

Fermentation von Geruchsstoffen. Biotransformation von
a-lonon

V. Krasnobajew und S. Rytkonen
Givaudan-Forschungsgesellschaft, CH-8600 Diibendorf

Die Biotransformation von a-Ionon mit vorgewachsenem
Mycel des Fungus imperfectus Lasiodiplodia theobromae
ergibt eine Anzahl von unerwarteten bicyclischen a-Ionon-
Abbauprodukten. Bis auf eine Verbindung sind letztere als
Inhaltsstoffe des Tabaks bereits bekannt.

Fir die Entstehung dieser bicyclischen Verbindungen wird
primdr ein Oxygenase-Typ-Enzymsystem vorgeschlagen,
das nach der Art einer nach Bayer-Villiger benannten
Oxidation auf das a-Ionon einwirkt. Dabei wird dessen
Seitenkette um eine C,-Einheit abgebaut, was zu a-cyclo-
homo-geraniol fithrt. Letzteres wird teils weiter allylisch
hydroxyliert zum unstabilen 3-hydroxy-a-cyclo-homo-gera-
niol, welches leicht cyclisiert.

Die Entstehung verschiedener bicyclischer Metabolite als
Folge der Oxygenase-Einwirkung auf das a-Ionon wird
diskutiert.

Functional analysis of the TRP3-gene of Saccharomyces
cerevisiae using different deletions made in vitro

M. Aebi and R. Hiitter
Mikrobiologisches Institut, ETH-Zentrum, CH-8092 Ziirich

We have cloned the TRP3-gene of S.cerevisiae on the
bifunctional yeast-Escherichia coli-vector pLC544 as a 5 kb
BamHI-fragment. Subsequently different parts of this frag-
ment were subcloned on the E. coli-vector pBR322 and by
functional complementation in yeast we could show that
the TRP3-gene is located on a 2.8-kb BamHI-Clal-frag-
ment. - To reduce the size of the fragment further we used
a procedure which allows for positive selection in E. coli of
deletions made in vitro, starting outside and proceeding
into the yeast DNA-fragment. By this method we could
isolate a series of different deletions. - The functional
behavior of these deletions in yeast is dicussed.

Conidial germination of the en-am;am mutant of Neurospo-
ra crassa

R. Guignard and S. Brody

Laboratoire de Microbiologie générale, Département de Bio-
logie végétale, Université de Genéve, 3, place de I’Université,
CH-1211 Genéve 4, and Department of Biology, University
of California, San Diego, La Jolla, CA 92093 (USA)

Dry conidia of N.crassa have a large pool of glutamate
which is rapidly metabolized when these conidia are incu-
bated in Vogel minimal medium or in water. This decrease,
presumably through the Y-aminobutyric acid (GABA)
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pathway, was supposed to be an essential event of the
germination process for which a model was proposed.

In this work, a double mutant en-am;am was used in order
to have conidia with a low pool of glutamate. This double
mutant is an auxotroph which cannot use ammonium as a
nitrogen source. Grown in the presence of 20 or 50 mM of
glutamate as sole nitrogen source, conidia were obtained
with a glutamate pool of 42 and 98 pmoles/g of residual
dry weight respectively, which represent approximately 25
and 50% of the wild type. This could mean that an accumu-
lation of a large pool of this amino acid is not a condition
for conidiation. When these conidia are incubated in mini-
mal medium without glutamate, the germ tube formation is
greatly impaired, which underlines the importance of the
nitrogen metabolism for normal germ tube formation. The
levels of the free amino-acid pools were measured at
different times of incubation in the same medium and the
results will be discussed in the light of the model proposed.

Macromolecular synthesis during the initiation of zoospo-
rangial differentiation in A Homyces arbuscula

M. Ojha
Département de Biologie végérale, Université de Genéve, 3,
place de I’Université, CH-1211 Genéve 4

The differentiation of zoosporangia in Allomyces is induced
by transfer of an actively growing culture to a starvation
medium or more specifically by amino-acid limitation in a
minimal medium. The rate of DNA, RNA and protein
synthesis starts to decline and the ATP level starts to
increase immediately after transfer to the induction
medium, both processes continuing up to approximately
60 min of induction. 3 highly phosphorylated nucleotides
(HPN) have been detected in Allomyces. The slowest
migrating HPN (migrating | cm above the base) begins to
accumulate immediately after the transfer of the culture
reaching a peak by 60 min. The accumulation of ATP and
HPN and their possible role as an intracellular signal for
nutritional deficiency and the induction of differentiation is
discussed.

The initiation of sporogenesis in Bacillus polymyxa

Salomé Kantengwa and M. Ojha
Département de Biologie végétale, Université de Genéve, 3,
place de I’Université, CH-1211 Genéve 4

In B.polymyxa sporulation cannot be induced by strict
substrate limitation but requires exogenous energy supply.
NH,** ions are good source of nitrogen for growth but are
inhibitory to spore differentiation. Yeast extract induces
limited sporulation although it supports good growth. Any
of the 13 amino acids present in yeast extract stimulate
sporulation when added singly but the most effective are
arginine, aspartate and glutamate. Glutamate is metabo-
lized very slowly and is not a good source energy (only 15%
of the total glutamate supplied is metabolized at the end of
growth and sporulation) but supports good sporulation in
the presence of glucose as carbon source.

The addition of an inhibitor of transaminases isonicotinic
acid hydrazide (INH) in the medium containing either
arginine, aspartate or glutamate inhibited sporulation more
strongly than growth. The inhibition of sporulation by
NH,** ions either in the presence or absence of glutamate
can be reversed by (INH).

The intracellular level of glutamate pool increases rapidly
during early phases of culture development attaining a
peak by 4 h and then starts to decline. This peak is
probably related to the intracellular signal(s) for the initia-
tion of spore differentiation. Factors affecting sporulation
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also affects the intracellular glutamate pools. Spores pro-
duced with limiting glutamate pools are not heat resistant.

How many arginine catabolic pathways are there in Pseudo-
monas aeruginosa?

D. Haas, M. Kley, A. Mercenier and T. Leisinger
Mikrobiologisches Institut, ETH-Zentrum, CH-8092 Ziirich

2 arginine catabolic pathways are known in P.aeruginosa
PAO: The arginine deiminase pathway (arginine — orni-
thine) and the arginine decarboxylase pathway (arginine —
agmatine — putrescine) (A. Mercenier et al., J. gen. Micro-
biol. 7116, 381, 1980). Ornithine is converted to glutamate
via A'-pyrroline-5-carboxylate (P5C) (R. Voellmy and
T. Leisinger, J. gen. Microbiol. 109, 25, 1978). Genetic
techniques were used to construct a PAO strain blocked in
arginine deiminase (arcA), catabolic ornithine carbamoyl-
transferase (arcB), agmatine deiminase (agu; H. Matsumo-
to, personal communication) and P5C dehydrogenase
(pruB; L. Soldati and L. Meile, personal communication).
This multiple mutant did not grow on agmatine, grew very
poorly on ornithine, but still used arginine efficiently as the
sole C and N source. Thus, we postulate the existence of a
3rd, yet unknown arginine catabolic pathway. No evidence
has been obtained for the presence of an arginase, arginine
transaminase, an arginine transamidinase or a pathway
involving 4-guanidinobutyrate as an intermediate.

Chemiluminescence in bovine polymorphonuclear granulo-
cytes isolated from blood and milk

L. Weber, E. Peterhans and R. Wyler
Institute of Virology, University of Ziirich, Winterthurer-
strasse 266a, CH-8057 Ziirich

Phagocytic cells emit a burst of chemiluminescence (CL) as
a result of stimulation with various soluble and particulate
agents. Cellular light emission can be quantitated in a
liquid scintillation spectrometer operated in the out of
coincidence mode. CL originates from the interaction of
highly unstable oxygen species generated by the cells with
suitable ‘acceptor’ molecules such as luminol (5-amino-2,3-
dihydro-1,4-pthalazinedione). The production of these ox-
ygen species is thought to play a crucial role in the cell’s
bactericidal activity.

We have investigated CL generation by bovine polymor-
phonuclear granulocytes isolated from blood (BPMN) and
milk (MPMN). Bovine granulocytes from both sources
were found to emit a burst of CL when stimulated with
paramyxoviruses, mycoplasma or Zymosan. The maximum
light emission reached 80 cpm per cell with Zymosan in the
presence of luminol. Zymosan-induced CL varied consi-
derably between different animals as well as between cells
prepared at different days from individual animals. Howev-
er, when isolated simultaneously from individual cows, CL
generation by MPMN was always less compared to BPMN.
The oxygen species contributing to CL were determined
using chemical and enzymatic scavengers. Both BPMN and
MPMN were found to produce singlet oxygen (!0,),
hydroxyl radicals ( OH) and superoxide anion (-0,). Cata-
lase did not decrease CL, suggesting that hydrogen perox-
ide is not an important source of CL in these cells. Scaven-
gers for ~0O, and '0, were found to inhibit CL to a similar
extent in MPMN and BPMN. In contrast, OH seemed to
be more prominent in MPMN than in BPMN, the OH
scavenger sodium benzoate inhibiting CL by 60.1+3.8% in
MPNM vs 32.1+3.0% in BPMN (mean+SEM, n=25).
Together with the less active CL generation observed in
MPMN, this suggests that neutrophilic granulocytes may be
functionally different in milk and blood.
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Inhibition of antibacterial activity of tobramycin by iron

P.-A. Raeber and V. Bonifas
Institut Universitaire de Microbiologie, 44, rue du Bugnon,
CH-1011 Lausanne 11

The effect of divalent cations (Ca and Mg) on the in vitro
sensitivity of Pseudomonas aeruginosa to aminoglycosides is
well documented. That of Fe?* or Fe? is less known. The
present work reports on experiments showing the effect of
increasing Fe? concentrations on the in vitro activity of
tobramycin on sensitive strains of commonly encountered
species of bacteria. The modulation of this effect by the size
of the bacterial inoculum as well as by the normalization of
the medium in Ca and Mg were also studied.

The minimal inhibitory concentration (MIC) was measured
by a micromethod of dilution in Muller-Hinton broth
enriched with Fe3(FeCl,). The inoculum size varied from
104 to 108 cells/ml. The species were P.aeruginosa, E. coli,
K. pneumoniae, P.vulgaris, S.marcescens, and St aureus.
The increase of Fe’concentration induced a nonlinear
augmentation of the MIC value: rapid initially, the MIC
increase tended to a stable, inoculum independent value.
When effected in MH broth containing the normalized
concentration of Ca and Mg, the same experiments showed
a reduced effect of Fe* on the tobramycin MIC of the
gram-negative organisms but a magnification of the effect
with St. aureus (MIC increased up to 64X). As the same
effect was observed with FeCl, und FeSO,, with gentami-
cin and amikacin, we conclude that ferrous or ferric ions
play an important role on the penetration of aminoglyco-
sides in bacteria, The behavior differences of the various
bacteria imply that iron interacts with bacterial cells rather
than with the antibiotics.

‘Reconstitution of a functional Tn3-like transposon from a
N. gonorrhoeae plasmid sequence coding for beta-lactamase
synthesis

J. C. Piffaretti and O. Fayet

Istituto Cantonale Batteriologico, CH-6904 Lugano, and
Department of Microbiology, FM, University of Geneva,
CH-1205 Geneva

The penicillinase-producing N. gonorrhoeae (PPNG) strains
have their ampicillin resistance (Ap’) coded by a 7.1-kb
plasmid or by its 5.1-kb deletion derivative. The gene
specifying the TEM-like enzyme is on a nontransposable
DNA segment homologous to about 40% of the Tn3-like
transposons (Tn) spread among Enterobacteriaceae. We
constructed in vitro resistant plasmids originated from 3
PPNG strains isolated in Geneva) the missing complemen-
tary sequence (purified from a plasmid carrying Tn2301, a
Tn3-like transposon). When introduced into E.coli, these
newly constructed plasmids were shown to carry now Ap
transposable elements, characterized by their similarity
with Tn3 or Tn230! (size, presence of the inverted repeats
IR, transposition frequency). Therefore, our data show that
in PPNG Ap* plasmids, the DNA sequences homologous to
Tn3-like transposons retained their functional potentiality
for transposition, more precisely part of the repressor gene
and one of the IR. This clearly demonstrates that these
sequences are originated from Tn3-like transposons by
deletion.

Viral proteins from SFV infected dedes cells with unusual
mol. wt

F. Reigel and H. Koblet
Institute of Hygiene and Medical Microbiology, University of
Bern, CH-3010 Bern

In Semliki Forest Virus (SFV) infected Aedes albopictus
cells (clone C6/36) we detected by fingerprinting and
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immunoprecipitation and additional viral coreprotein (C2)
with a mol. wt of about 26,000. We did not find this protein
in isolated virus particles. The mol. wt difference between
the normal coreprotein (C1) and C2 is 4000.

Comparing the peptide patterns 2 *5S-Met labeled peptides
are lacking and 2 new smaller peptides are found in C2. C2
is immunoprecipitable with antiserum containing antibo-
dies against all structural SFV proteins.

We have seen C2 in small amounts together with C1 in high
salt sucrose gradient fractions containing particles
sedimenting at 20 S, 40 S and 60 S. 40 S and 60 S corre-
spond to the positions of the ribosomal subunits, to which
C1 was reported to be transiently attached. C1 is cleaved off
during translation from a polypeptide in statu nascendi
containing all structural SFV proteins. Therefore we as-
sume that C2 is the result of an incorrect messenger or
incorrect cleavage.

In addition, with respect to the 3 envelope proteins (E,, E,,
E,), at least one variant (E,") may occur intracellularly. The
mol. wt is about 7000 smaller than in the case of the normal
counterpart. It was identified by comparison of the peptides
produced by limited proteolysis with Staphylococcal V8
protease. E,’ is immunoprecipitable with anti-SFV serum.
We ignore whether sugar residues are also involved in the
case of the variant envelope protein.

Uncoating of the influenza virus in cultured macrophages
from mice bearing the interferon-dependent resistance gene
Mx

Th. Meyer and M. A. Horisberger _
Research Department, Pharmaceuticals Division, Ciba-Geigy
Ltd. CH-4002 Basel

Mouse peritoneal macrophages cultured for 2-3 weeks are
permissive for the replication of the influenza virus A/M-
TUR. In macrophages carrying the allele Mx lower doses
of interferon are necessary to elicit the antiviral state
toward Myxoviruses than in macrophages lacking Mx; the
antiviral state to several unrelated viruses is not influenced
by Mx (Haller et al., Nature 283, 660, 1980). This in-vitro
model was used to investigate, at the molecular level, the
very step at which the replication of influenza virus is
arrested in interferonized Mx macrophages. The uncoating
of the virus was investigated in this study.

The viral membrane protects the RNA genome from degra-
dation by ribonucleases. After attachment and penetration
of the virus into the host-cell, and after successful uncoat-
ing, the viral RNA is liberated into the cytoplasm and it
becomes susceptible to the action of ribonucleases. We
have taken advantage of this property to measure quantita-
tively penetration and uncoating of radioactive virions
labelled in their genome with 3H-uridine. The results have
shown that: a) uncoating occurred in both types of macro-
phages (Mx/Mx and +/+) to the same extend and with
the same kinetics, and b) the pretreatment of macrophages
with various doses of mouse interferon did not influence
the normal process of uncoating. The results indicate that
uncoating occurred independently of the interferon-in-
duced antiviral state.

Genetic control of antiviral activities of interferon in mice

O. Haller, H. Arnheiter, M. A. Horisberger, 1. Gresser and
J. Lindenmann

Institute for Immunology and Virology, University of Ziirich,
CH-8028 Ziirich, Research Department, Pharmaceuticals
Division, Ciba-Geigy Ltd, CH-4002 Basel, and Institut de
Recherches Scientifiques sur le Cancer, F-94800 Villejuif

Adult mice bearing the allele Mx exhibit a high degree of
specific resistance to orthomyxoviruses. This resistance can
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be abrogated by treating the animals with anti-interferon
serum (J. exp. Med. 149, 601, 1979). Resistance is effective
against a variety of influenza virus strains tested and is
expressed at the host cell level: studies with macrophages
and hepatocytes in culture have shown that interferon is
particularly efficient in inhibiting influenza virus replication
in cells bearing Mx. In contrast, interferon action against
several unrelated viruses is not influenced by Mx (Nature
283, 660, 1980). Newborn Mx-carriers are generally as
susceptible to orthomyxoviruses as newborn mice devoid of
Mx. This has enabled us to directly demonstrate the
efficacy of interferon in protecting newborn mice differing
at the Mx locus. Mx-carriers could be protected against
lethal influenza virus infection with doses of interferon that
were not protective in the absence of Mx. The efficacy of
interferon towards other viruses such as EMC or VSV was
independent of Mx. We conclude that, in vivo, the protec-
tive effect of interferon towards influenza viruses depends
on the host genotype. We are presently investigating the
step at which the replication cycle of influenza viruses is
arrested in interferon treated Mx-bearing cells. Virus repli-
cation seems to be blocked at an early stage following
normal attachment and penetration but before viral protein
synthesis.

B) Posters

The typing of nosocomial Staphylococcus aureus strains,
which are untypable (NT) by the international phage set

G. Lebek and R. Hugli
Institute of Hygiene and Medical Microbiology, University of
Bern, Friedbiihistrasse 51, CH-3010 Bern

More and more S. aureus strains, isolated from nosocomial
outbreaks, appear to be insensitive to the phages of the
international standard set; lysotypy is therefore restricted in
its significance for these strains. The reverse lysotypy, the
so-called lysogenotypy, based on the typing of Mitomycin-
induced phages from patient strains (with the help of the
host strains of the standard set) is only an unsufficient
compensation: the patient phages are host-modified and
the host strains of the phage set are lysogenic, which both
may cause mistakes. We were therefore looking for another
method to type resp. to identify NT-strains of nosocomial
cross infections.

With this method we first determine the phage receptors of
nosocomial NT-strains with the help of phage adsorption
on solid agar medium. We use 6 phages (Nr.52, 79, 3A, 75,
81, 187 of the international standard set), which we first
purified and multiplied on new nonlysogenic host strains.
By this we obtain the receptor formula of the patient
strains. Since the phage resistance of NT-strains is mainly’
based on restriction mechanisms, we try to obtain a host
modification of one of the adsorbed phages. Single plaques
often result from massive infection of the patient strain
with such phages. By multiplying this phage in the patient
strain we obtain a phage suspension which we dilute to 10
RTD and which can be used for lysotypy. This phage
modification by the patient strain allows the identification
of the strains from cross infections having the correspond-
ing restriction pattern. This typing method is therefore
based on phage adsorption and on the restriction resp.
modification pattern of NT-strains.

Application of i.v. metronidazole in cases of septic abdomi-
nal surgery: collaboration to 2 multicentric studies

E. Colomb, A. Gallusser and Francine Tanner
Division Autonome d’Hygiéne Hospitaliére, CHUV, and
Institut de Microbiologie, CHUYV, CH-1011 Lausanne
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Anaerobic bacteria present in almost all cases of intraab-
dominal infections are a source of therapeutical difficulties.
The first study ‘Klingyl’ was intended to prove the efficacy
and the safety of the metronidazole iv. treatment as
compared to the clindamycin i.v. treatment. The criteria for
including patients into this study were: hospitalized adults
with documented intraabdominal anaerobic or mixed in-
fections occurring in surgical and gynecological practice. A
7-day-treatment (500 mg metronidazole or 600 mg clinda-
mycin, each 8-hourly) was allocated randomly to the select-
ed patients; as concomitant therapy, only antimicrobial
agents having no action on anaerobic bacteria could be
used. Each case was followed clinically and bacteriological-
ly during the treatment according to a very strict protocol.
The MIC’s of both antimicrobial drugs were established for
all isolated anaerobic bacteria.

Among the 15 centres collaborating in this study, our centre
accounted for about 5% of the 170 cases and 18 anaerobic
strains were isolated, 8 of these were Bacteroides sp. gr.
fragilis. All the isolates were sensitive to both drugs. All
patients responded well to either of the therapies and in
most cases bacteriological researches were negative after 3
days. No side effects (polynevritis, nausea, diarrhea, etc.)
were observed in our patients. On the whole, our results are
in accordance with those of the general study. The clinical
data recorded with the 170 patients do not show discrepan-
cies between the 2 treatments. The lencocyte count of the
cases treated with clindamycin show a more pronounced
decrease than those treated with metronidazole.

The 2nd study ‘Duomet’ is based on the pharmacocinetic
simulation showing that a dose of 500 mg metronidazole
twice daily should be sufficient. The same criteria of
selection of patients and the same protocol as in the first
study were used. Our centre provided about 10% of all cases
(total of cases = 61), and we isolated 13 anaerobic strains (6
Bacteroides sp. gr. fragilis). After 7 days treatment all
bacteriological researches were negative. Both studies
showed the efficacy of the treatment with metronidazole i.v.
which was similar to that of clindamycin; futhermore a
dose of 500 mg metronidazole, twice daily, should be
sufficient, in most cases.

Epidemiological survey on the positive blood-cultures of the
CHUY in 1980

G. Pappalardo, Cosima Chappuis and D. Roussianos
Division Autonome d’Hygiéne Hospitaliére and Unité de
Bactériologie Médicale, CHUV, CH-1011 Lausanne

In 1980 an epidemiological inquiry has been systematically
made for any germ isolated from a blood culture, and this
for the totality of the CHUV. 25,622 patients have been
hospitalized. 306 have shown a positive blood culture
(1.2%). The laboratory has analyzed 14,996 bottles, out of
which 1232 (8.21%) have been found positive. 44.44% of the
patients had a gram-positive germ, 50.98% a gram-negative
and 4.58% several germs. The most frequently isolated
organism was Streptococcus pneumoniae (14.05%), followed
by Escherichia coli (13.40%), Staphylococcus aureus
(11.11%), the Pseudomonas-like (9.15%) and Pseudomonas
aeruginosa (6.86%).

In order to make the epidemiological inquiry, we contact
the physician in charge of the case to obtain the essential
informations: fever, infection on admission, other bacterio-
logical samples with the same germ, perfusions, catheters,
antibiotic therapy, etc. If found necessary, we contact the
specialists in infections diseases. According to the germ
found, we take environmental samples, search for health
carriers, collect perfusions, sounds and catheters and ana-
lyze the whole.
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In 1980, out of 306 patients with a positive blood culture,
our survey excluded hospital-acquired infection in 222
patients. A probable one has been found in 84 patients
(27.45%) where 12 hospital-acquired transient bacteremias,
10 post-therapeutical generalization sepsis, 3 autoinfections
and 59 nosocomial sepsis were concerned.

The source of these infections has been found: 12 times in
sounds and catheters, 8 times in monitoring devices and
blood heaters, twice as complication of an exsanguino
transfusion, twice in staff health carriers, once in an Intrali-
pid infusion, 10 times in hematogenic disseminations, 3
times in the patient’s own flora, 28 times (Pseudomonas-like
cases) in the deminaralized cooling water of the autoclaves
of the CHUV pharmacy.

In conclusion, it is very important to practice such an
epidemiological survey on the positive blood cultures of a
hospital, in order to control the sterilization and disinfec-
tion of any used material, and to improve inceasingly the
technical cares. In addition, such a survey makes us atten-
tive to the outbreaks of severe hospital-acquired infections
and to the appearance of new germs.

Postantibiotic effects of rifampicin in vitro

W. Tosch, R. Schnell and O. Zak
Ciba-Geigy Ltd, Pharmaceutical Research, CH-4002 Basel

Postantibiotic effects (PAE, i.e. retardation of regrowth of
bacteria after removal of antibiotic) are known to occur
after incubation of different gram-positive bacteria with
penicillin G (H. Eagle and A.D. Musselmann, J. Bact. 58,
475, 1949).

We studied the PAE’s of rifampicin in relation to the drug
concentration and the duration of incubation with Staphy-
lococcus aureus before removal of the drug.

The bacteria were preincubated with the drug in DST broth
OXOID, and the drug in the suspension was diluted by
about 1:500 with DST broth at the appointed times, so that
not more than Y, MIC was present. The time elapsing
until the viable count of the sample and the control culture
had increased by one log 10 above the count after dilution
was designated Tl and Cl. The difference between Tl and
Cl was taken to be the PAE.

Rifampicin at very low concentrations (< 0.02 pg/ml)
induced PAE’s lasting up to 3 h. Correlations were evident
between the PAE’s and both the preincubation time and
the drug concentration. Penicillin G and cefazolin, by
contrast, were only active at higher concentrations, and the
duration of their PAE’s was not as long as that of rifampi-
cin.

Our summarized data indicate that rifampicin exerts PAE’s
on a f-lactamase-producing and a non-§-lactamase-produc-
ing strain of S.aureus; the effects are more pronounced
than those of penicillin G and cefazolin, and the PAE’s
correlate with the duration of preincubation and the
concentration of the drug.

Systéme «spiral» et analyse bactériologique des plats cui-
sinés - premiers résultats

M. Catteau, J. C. Auby et M. Catsaras

Centre d’Enseignement et de Recherche de Bactériologie des
Aliments (C.E.R.B.A.), Institut Pasteur de Lille, 369, rue
Jules Guesde, F~59650 Villeneuve d’Ascq

Des dénombrements de microorganismes aérobies méso-
philes 4 30°C, effectués a partir de suspensions bacté-
riennes et d’échantillons de divers plats cuisinés, ont été
réalisés en comparant deux techniques:
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1. étalement des différentes dilutions & la surface d’un
milieu nutritif = témoin;

2. utilisation de ensemenceur «Spiral» = technique a Ues-
sai.

Les premiers résultats, analysés statistiquement, ne mon-
trent pas de différence significative entre les 2 techniques, &
5% de risque d’erreur.

Pour les échantillons de plats cuisinés, avec le systéme
«Spiraly, le temps d’incubation a 30°C le plus satisfaisant
est 48 h. Cependant, au bout de 24 h, les résultats ne sont
que trés légérement inférieurs a4 ceux obtenus en 48 h
(moins de 0,2 unité logarithme décimal).

Les premiers résultats obtenus sont encourageants; ils per-
mettent d’espérer un gain de temps appréciable lors de
I'analyse bactériologique des plats cuisinés.

Regulation of 3-deoxy-D-arabinoheptulosonic acid-7-phos-
phate synthetase in Nocardia mediterranei

M. Christ, D. Gygax and O. Ghisalba
Ciba-Geigy AG, CH-4002 Basel

N.mediterranei produces the antibiotic rifamycin B. The
biosynthesis of the rifamycin-chromophore starts from an
intermediate of the main sequence of aromatic amino-acid
biosynthesis (shikimate pathway). The branch point is
located between 3-deoxy-D-arabinoheptulosonic acid-7-
phosphate (DAHP) and shikimic acid (SA).

The condensation of phosphoenolpyruvate (PEP) and
erythrose-4-phosphate (E4P) to DAHP is catalyzed by the
DAHP synthetase. This is the first enzymatic step in the
biosynthesis of the aromatic amino acids tryptophan (trp),
tyrosine (tyr) and phenylalanine (phe). - Because of the
connection between rifamycin biosynthesis and aromatic
amino-acid biosynthesis the regulation of the DAHP-syn-
thetase was investigated.

Using N. mediterranei N813, trp, tyr and phe were tested for
repression of DAHP-synthetase biosynthesis at concentra-
tions of 1 X 102 M and 2.5 10-2 M. No repression was
found. Kinetic investigations showed that the substrate E4P
is a competitive inhibitor of DAHP-synthetase. The follow-
ing intermediates and endproducts of the shikimate path-
way were tested for inhibition of DAHP-synthetase: trp,
tyr, phe, SA, chorismic acid (CA), prephenic acid, p-
aminobenzoic acid, p-hydroxybenzoic acid and 3-amino-5-
hydroxybenzoic acid. Inhibition was found with trp and CA
only. With 5X 107> M trp a 15% inhibition and with
5% 1074 M CA a 30% inhibition of the DAHP-synthetase
activity was observed.

Data on the regulation of the DAHP-synthetase are avail-
able for various Streptomycetes, e.g. for Streptomyces vene-
zuelae, S.aureofaciens Tii 24, S.sp3022a and S. antibioticus.
Streptomycetes, as well as Nocardia mediterranei, belong to
the order Actinomycetales and many of them produce
antibiotics. Therefore a comparison of DAHP-synthetase
regulation in Streptomycetes and N. mediterranei is indicat-
ed. In Streptomycetes no repression by the aromatic amino
acids has been found. The DAHP-synthetase activity is in
some cases inhibited by trp. In the other cases no inhibition
by aromatic amino acids is reported. Thus the regulation of
the DAHP-synthetase in N.mediterranei is identical with its
regulation in other Actinomycetales.

R-factors which can pick up lac genes from Escherichia coli,
Klebsiella and Enterobacter and transfer them as transpo-
sons into E. coli recipients

P. Ziind, R. Brodhage and G. Lebek
Institute of Hygiene and Medical Microbiology, University of
Bern, Friedbiihlstrasse 51, CH-3010 Bern
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Among the R-factors from an Enterobacteriaceae hospital-
ism outbreak several of these plasmids were able to
cotransfer the lac*-property to E. coli lac™ recipients. In our
poster we demonstrate that the lac™ versions of such R-
plasmids can pick up lac genes from plasmid-free wild
strains of E.coli, Klebsiella and Enterobacter and transfer
them into new recipients: with pGL 607, pGL 611 and
pGL 619 lac genes could be picked up and transferred in 21
of 50 trials. Further examination showed that the lac genes
picked up by pGL 611 are parts of a large transposable
element with a size of 33.7 kbp. This element gives the
same restriction pattern (Eco R1) when it is picked up from
the chromosome of E. coli 14260/80 (wild strain) of Kleb-
siella pneumoniae 8970 (wild strain). Since the lac regions of
the E.coli and Klebsiella chromosome are smaller than
8 kbp, but the picked up DNA is 33.7 kpb, we tested
whether other than lac genes were present on this DNA
region. With several multiauxotrophic strains, the following
genes could be checked: pro B, pro C (both neighbored to
the lac region in the E.coli chromosome), leu, thr, arg, his,
Bl, ara, lys, trp, gal, tsx, met, recA. None of these properties
could be transferred to a corresponding recipient. As the
transposable element also does not contain DNA from the
pGL 611 R-factor, the question remains, what kind of
information the rest of the DNA includes.

Plasmid-coded mechanism of phage inactivation

G. Lebek, B. Rossi and L. Petri
Institute of Hygiene and Medical Microbiology, University of
Bern, Friedbiihistrasse 51, CH-3010 Bern

Classifying conjugative Escherichia coli-R-factors from ani-
mal feces we sometimes could not identify their sexpili with
the usual RNA- and DNA-sexphages, even by using the
HFRT-system.

The failure turned out to be caused by an antiphage activity
of the wild strains, which affects not only the RNA- and
DNA-phages, but also other Coli-phages, i.e. A-phages,
however not the Salmonella-phage 01 and the Staphylococ-
ciphages.

This activity is found in the cell-free supernatant of the
cultures. It is mainly produced in the log-phase and acts
instantly. The activity can be destroyed by a temperature of
over 56 °C, by treatment with Trypsin and by pH beyond 2
or above 10. It is also held back by membrane filter
(& 0.45 um, Millipore Typ HA).

The described antiphage activity is plasmid-coded and can
be transferred together with certain col-factors into E. coli.
The inactivation mechanism is not identical with the activi-
ty of colicin. The strains can lose this antiphage activity and
still produce colicin. This inactivation mechanism is in
some properties comparable to bacterial interferon (host
and not phage specificity), in other properties it differs from
it (inactivation and not restricted multiplying, activity in
cell-free environment).

DNA-DNA hybridization studies of the genus Xanthobacter

B. Jenni, B. Horisberger, M. Aragno and J. Wiegel
Laboratoire de Microbiologie de [I’Université, CH-2000
Neuchdtel, and Institut fiir Mikrobiologie der Universitdt,
D-3400 Gotingen

Hydrogen-oxidizing bacteria are chemolithoautotrophs and
were first grouped within the genus Hydrogenomonas. Tax-
onomists realized that the ability to use molecular hydro-
gen as the sole electron and energy source in an autotrophic
metabolism is widespread among different types of bac-
teria. This classification was reviewed by Aragno and
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Schlegel (in: The Procaryotes, Springer-Verlag, in press).
The genus Xanthobacter (Wiegel et al., Int. J. syst. Bact. 28,
573, 1978) comprises hydrogen-oxidizin nitrogen-fixing
nonmotile bacteria. It contains so far 2 species: X. autotro-
phicus, which presents a high phenotypical variability, and
X. flavus, corresponding to the strains previously known as
Mycobacterium flavum. The recent isolation of motile
strains, of biotine requiring strains and of oxygen-tolerant
strains probably related to Xanthobacter, prompted us to
compare these strains with Xanthobacter at the DNA level.
All these strains as well as typical Xanthobacter strains have
a guanine + cytosine content of their DNA between 66 and
68%, as determined by analytical centrifugation. DNA-
DNA hybridizations were performed on nitrocellulose fil-
ters containing unlabelled, glyoxal-denatured DNA; the
input DNA was *H-labeled by nick translation. We have
shown that neither thermal nor alkali denaturation gives a
good fixation on nitrocellulose of such high % G+ C
DNAs. Instead, glyoxal denaturation was successful. Our
first results indicate that several different species must be
clustered within the genus Xanthobacter.

IS1-mediated cointegration contributes to the transduction
of chromosomal markers and plasmids by bacteriophage P1

S. lida, J. Meyer and W. Arber
Department of Microbiology, Biozentrum, Klingelbergstrasse
70, CH-4056 Basel

Transduction of bacterial markers and plasmids is assumed
to be due to an accidental packaging of bacterial or plasmid
DNA into a phage particle. Bacteriophage P1, widely used
for transduction experiments in Escherichia coli, carries in
its genome one copy of the insertion element ISI. While
this IS1 element is not essential for phage propagation,
lysogenization and maintenance of the prophage plasmid, it
influences the transduction ability of the phage.

In studies of transduction of plasmid and chromosomal
markers by PI and by Pl-related phages lacking the IS1
element, we compared a) transduction frequencies, b) the
phenotypes of the transductants, and c) the structure of
plasmid DNA molecules carried by transductants. The
results indicate that a significant portion of P1 transductants
are due to specialized transduction. The transducing
genomes are cointegrate structures between P1 and the
transduced DNA. The cointegration is brought about either
by reciprocal recombination between IS1 elements on P1
and on the plasmid or the bacterial chromosome or by
transpositional cointegration mediated by an IS1 element.
In the recipient cell reciprocal recombination between the
direct repeats of IS1 can restore the original plasmid or a
plasmid with an additional copy of IS1, respectively. Occa-
sionally cointegration was also accomplished by other
structural elements of the P1 genome.

Restriction analysis of the genome of Streptomyces glauces-
cens

G. Hintermann, H. Ono and R. Hiitter
Mikrobiologisches Institut, ETH-Zentrum, CH-8092 Ziirich

After growing the mycelium of S.glaucescens in liquid
cultures containing 0.5-1% glycin, DNA was isolated by a
standard method including the following steps: lysozyme
treatment, lysis with EDTA and SDS, proteinase K treat-
ment, phenol-chloroform extraction, RNAse treatment,
NaCl-polyethylene glycol precipitation and ethanol precip-
itation.

More than 95% of the DNA was isolated by this method (as
determined by radioactive labelling) and the mol. wt of the
DNA was more then 30 Md.
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DNA was restricted in vitro using different restriction
endonucleases and the fragments were analyzed on hori-
zontal agarose gels. Best results for the analysis of the
restriction fragments were achieved by using the enzyme
BamHI and 0.85% agarose gels run at 2.7 V/cm in trise
acetate buffer. The size of the BamHI generated fragments
ranged from 16 Md to less than 1 Md and after electropho-
resis the fragments showed a typical banding pattern; more
than 40 prominent bands could be distinguished from the
background.

This banding pattern could be used as a fingerprint for the
genome of S. glaucescens. It did not depend on cultivation
conditions and chromosomal mutations with some rare
exceptions:

1. Mutant strains of the Mel C class (no melanin formation)
lack a band of about 9 Md in size.

2. An isolated mutant strain Mel~ strS (no melanin forma-
tion and increased sensitivity to streptomycin) showed
some new highly repetitive fragments of a total size of
about 4.8 Md.

All other mutant strains analyzed (auxotrophic, resistant,
altered colony morphology) showed the same banding
pattern as the wild type.

Analysis of the DNA of different wild type strains of
S. glaucescens showed some clear variations in the banding
pattern; but also some correlation in the distribution of
certain bands was recognizable.

Continuous culture of the methanogenic bacterium Metha-
nobacterium thermoautotrophicum

A. Dubach, K. Schneider and R. Bachofen
Institute of Plant Biology, Zollikerstrasse 107, CH-8008
Ziirich

A conventional fermentor system was modified for growth
of M.thermoautotrophicum, strain Marburg with CO, and
H, as carbon and electron source respectively. After initial
growth as a batch culture, the cells were kept under
chemostat conditions for several weeks. Growth and
methane production have been determined at various dilu-
tion rates and growth rates better than ever reported have
been obtained. The described modified anaerobic fermen-
tor system allows high growth yields with strict anaerobic
methanogenic bacteria and simple techniques similar to the
ones used in conventional aerobic fermentor systems.

Photosynthetically active radiation (PAR) transmitted
through sandy sediments

K. Hanselmann
Institut fiir Pflanzenbiologie, Universitdt Ziirich, Abteilung
Mikrobiologie, Zollikerstrasse 107, CH-8008 Ziirich

Light is one of the regulating factors in sandy salt marsh
sulfureta. Natural blooms of Chromatiaceae attached to
sand grains 7-18 mm below the surface are possible
because sulfide concentration and the quality and quantity
of light transmitted produce selective conditions for certain
organisms. In a model system PAR transmitted through
broken quartz sand is determined with the spectroradiome-
ter QSM-2500 (Techtum Instruments). The net radiation
available to the organisms (Rp) is defined as
Rp=5-(1-P)—Rpa,

where p = reflectivity, S =radiation received as direct or
diffuse solar irradiance, Rna:radiation absorbed in the
zone above the layer with phototrophic bacteria. Radiation
balances are determined from measurements of incident,
reflected and transmitted radiant flux densities. Transmit-
tancy through dry sand of 0.102 < grain size <
0.25 mm-mm at 2 mm depth is approximately 40 times
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higher for radiation of A= 750 nm than for that of 450 nm.
1%¢ of the incident radiation of 750 nm reach a depth of
7 mm through moist sand of the same grain size distribu-
tion, while only 0.01%0 of the blue light arrive at the same
depth.

Grain size, surface reflectance, absorbing pigments in top
layers and moisture content of the sediments regulate the
amount of photosynthetically active radiant energy avail-
able to organisms in the deep layer. Red light is specifically
enriched with depth. This leads to a selective advantage for
bacteria with bacteriochlorophyll a and b over those with
bacteriochlorophyll ¢ and therefore to natural enrichments
of Chromatiaceae several millimeters below the sand sur-
face.

Light determines coexistence of phototrophic bacteria com-
peting for sulfide in sandy sediments

K. Hanselmann
Institut fiir Pflanzenbiologie, Universitit Ziirich, Abteilung
Mikrobiologie, Zollikerstrasse 107, CH-8008 Ziirich

In certain areas of salt marshes stratified sulfureta are
formed in which phototrophic bacteria predominate in
some layers (Farbstreifen-Sandwatten). The variety of
color patterns that develop and the fragility of the stratifica-
tions indicate fine regulation of these ecosystems by envi-
ronmental parameters. Chlorophyll a, bacteriochlorophyll
a and ¢ and carotenoids are the predominant pigments,
giving a first indication of the kinds of microorganisms
present. Chromatiaceae could be isolated from distinct
deep pink layers above a zone of active sulfide production.
Chlorobiaceae and diatoms appear at all depths that can be
reached by actinic light but do not naturally forme distinct
layers. However, Chlorobiaceae can be induced experimen-
tally to do so. Green surface mats consist mostly of Cyano-
bacteria. Chromatiaceae in pink deep layers adsorb to
surfaces and their polysaccharide coatings cause sand
grains to cluster. Activities within these ecosystems are
regulated mainly by light and sulfide. Cultured Chroma-
tiaceae tolerate sulfide concentrations from 0.5 to <4 mM;
Chlorobiaceae grow within an even wider range of sulfide
concentrations. Red light (1>800 nm) penetrates sand
layers of up to 20 mm thickness, thereby creating selective
conditions for Chromatiaceae in deep layers. Chroma-
tiaceae outgrow Chlorobiaceae in mixed cultures under full
light, while Chlorobiaceae dominate in cultures behind
thick sand layers. Brown coloration in nature and in culture
is indicative of more balanced green and pink populations.
Spatial separation of phototrophic bacteria competing for
sulfide is sustained by the quality and quantity of the
transmitted light and the kind of chlorophyll present.

Mikrobiologie sulfatreicher Mineral- und Heilquellen der
Schweiz

Y. Weggler und K. Hanselmann
Institut fiir Pflanzenbiologie der Universitit Ziirich, Zolli-
kerstrasse 107, CH-8008 Ziirich

Schweizerische Gips- und Bitterwasserquellen haben schon
frih als Heil- oder Mineralquellen Bedeutung erlangt. Sie
entspringen aus Sulfatsalzgesteinen (Gips, Anhydrit) im
Alpengebiet und im Jura. Einige sind nie gefasst worden
und bilden Nassbiotope, andere wurden in jiingster Zeit
vernachldssigt, beides Bedingungen, die zur ungestdrten
Entwicklung von mikrobiellen Sulfureta fithrten. Mikro-
biologisch dominieren sulfatreduzierende und phototrophe
Bakterien, wenn neben einem hohen Sulfatgehalt organi-
sche, abbaubare Substrate unter anaeroben Bedingungen
im Licht vorhanden sind. Solche Okosysteme sind meist in
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stehenden Gewissern anzutreffen. Weisse, hiufig fadige
Sulfidoxidierer (Beggiatoaceae, Leucotrichaceae) domi-
nieren unter aeroben Bedingungen, oft im Dunkeln in
gefassten Quellen und an Wasseroberflichen. Diese Ex-
trembedingungen schaffen ideale Voraussetzungen, um
mikrobielle Wechselwirkungen in einem verhéltnismissig
gut definierbaren Okosystem zu untersuchen.

Das God-dal-Fuorn-Sulfuretum im Nationalpark zeichnet
sich aus durch einen hohen Sulfatgehalt (15 mM). Es sind
nur sehr geringe Gehalte an Stickstoff, Phosphat und
organischem Material feststellbar (F. Schanz, Verh. int.
Verein. Limnol. 20, 2188, 1978). Der relative Anteil an
schwer abbaubarer, organischer Substanz (Holz, Nadeln)
ist ausserdem hoch. Fiir den Teich kann eine Verdiinnungs-
rate von 0,67 h™! errechnet werden. Unter diesen Bedin-
gungen sind firr die Bakterien nur stromungsarme Nischen
als Lebensrdume geeignet, da beim oligotrophen Néhrstoff-
angebot keine Generationszeiten méglich sind, die eine
erfolgreiche Besiedlung des freien Wassers ermoglichen
wiirden. Bakterien wachsen deshalb vorwiegend auf
Oberflichen von Pflanzenteilen und auf Steinen, um Aus-
waschung zu verhindern. In stehenden Gewissern (Zeglin-
gen, Cadagno di fuori, Seeberg) bilden sich natiirliche
Anreicherungen von Mikroorganismen in Schichtungen als
Konsequenz der Umgebungsbedingungen (v.a. Licht und
O,) und der physiologischen Abhingigkeit (C-Substrate,
Sulfid). Aus verschiedenen Sulfureta konnten mehrere Ar-
ten anaerober, phototropher Schwefelbakterien (Chloro-
biaceae und Chromatiaceae) sowie einige sulfatredu-
zierende Bakterien angereichert und teilweise isoliert wer-
den, die moglicherweise in syntropher Wechselbeziehung
leben.

Methane production and degradation of organic material in
an anaerobic filter type reactor

W. Tesch, K. Schneider and R. Bachofen
Institute of Plant Biology, Zollikerstrasse 107, CH-8008
Zirich

Degradation of sucrose containing substrates and methane
production was followed in an upflow anaerobic filter in
laboratory scale. The reactor had a total volume of 11 { and
a fluid volume of 51 and contained porous clay particles as
support media for the organisms which were taken from a
sludge digester from a wastewater treatment plant. The
incubation temperature was held at 30+ 2 °C.

In a first period of 4 months a synthetic medium containing
sucrose was used, later the anaerobic degradation of waste-
water from a sugar refinery plant (Frauenfeld) was investi-
gated. Without the need of a pH control reasonable degra-
dation was achieved with organic loadings of 1.5, 3.5 and
6 kg COD/m?-day. The reduction of the COD was 87, 86
and 76% and the methane production 1.2, 2.0 and 3.4 m3/
m? reactor volume for the 3 loadings. Loadings above 10 kg
COD/m?.-day were degraded with substantially less effi-
ciency.

The results presented will be the basis for the construction
of a pilot plant for a prepurification of wastewater from the
sugar refinery.

Measurement of the membrane potential in whole cells of
Methanobacterium thermoautotrophicum and other bacteria
by use of an electrode sensitive to the tetraphenylphospho-
nium cation (TPP+)

B.M. Butsch, K. W. Hanselmann, B.A. Melandri and R.
Bachofen

Institute of Plant Biology, Department of Microbiology,
Zollikerstrasse 107, CH-8008 Ziirich
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Methanogenic bacteria are believed to build up a proton
motive force (pmf) for synthesizing ATP from ADP and
phosphate!. This suggestion is supported by the fact that in
M. thermoautotrophicum the uptake of H* changed over to
a release of H* after the addition of valinomycin2. It is
therefore of interest to determine the contribution of the
membrane potential 4¥ to the pmf. An electrode, sensitive
to the lipophilic cation TPP*, has been used to measure 4¥
in mitochondria®. We have adapted the system to measure-
ments with whole cells of anaerobic bacteria. We measure
simultaneously 4¥ and the redox potantial E;’ under a
stream of oxygen-free gas. With the conditions used (pH
7.2-7.5, initial concentration of TPP* 10 uM) we observed
an uptake of TPP* into the cells of the methanogen and a
release of TPP+ after addition of valinomycin (17 uM). In
case of methanogens, success depends mainly on holding
E, deep enough (—350 mV) during the measurement and
on the conditions under which the cells grew.

1 R.K. Thauer and G. Fuchs, Naturwissenschaften 66, 89 (1979).

2 F.D. Sauer, S. Mahadevan and J.D. Erfle, Biochem. biophys. Res.

Commun. 95, 715 (1980).

3 N. Kamo, M. Muratsugu, R. Hongoh and Y. Kobatake, J. Membrane
Biol. 49, 105 (1979).

Anaerobic degradation of benzoic acid derivatives by bac-
terial communities from fresh water lake sediments

J. P. Kaiser, Th. Keller and K. Hanselmann
Institut fur Pflanzenbiologie, Universitdt Ziirich, Abteilung
Mikrobiologie, Zollikerstrasse 107, CH-8008 Ziirich

Few organisms are known to be able to cleave the aromatic
ring under anaerobic conditions (W.C. Evans, Nature 270,
17, 1977). We find that ring fission is facilitated in plant
derived aromatic monomers with certain substituents. En-
richment cultures under methanogenic, fermentative and
sulfate-reducing conditions yielded bacterial communities
capable of growing with various hydroxy- and methoxy-
derivatives of benzoic acid as their sole carbon and energy
source. Methanogenic communities mineralize syringic acid
(3,5-dimethoxy-4-hydroxy-benzoic acid) at a rate of
1.5 mM per day to a minimal threshold concentration of 0.2
to 0.3 mM. Primarily acetic and butyric acid, but also
propionic, isobutyric and isovaleric acid, are formed as
intermediates. Acetic acid serves as a long lasting source of
methane formation. Under sulfate-reducing conditions
acetic acid accumulates as endproduct; fermentative com-
munities accumulate acetic and butyric acid. The degree of
degradation of the aromatic substrate reaches 90% under
these conditions. Communities adapted to syringic acid also
degrade gallic acid (3,4,5-trihydroxy-benzoic acid) and
vanillic acid (3-methoxy-4-hydroxy-benzoic acid). Benzoic
acid is metabolized only after several weeks of adaptation
and then very slowly. Enrichments with vanillic acid as sole
carbon and energy source convert the substrate without ring
fission into a product with a UV-absorption maxima at
276 nm. No volatile fatty acids are formed, sulfide cannot
be detected and only in the first few days are traces of
methane detectable. We propose that benzoic acids with
substituents in the 3,4 and 5 position serve as effective
inducers for aromatic ring fission enzymes.

An equilibrium diffusion technique for measuring concen-
tration gradients of small soluble molecules applied to in
situ determination of anaerobic mineralization processes in
lake sediments

H. Brandl and K. Hanselmann
Institute of Plant Biology, Department of Microbiology,
Zollikerstrasse 107, CH-8008 Ziirich
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Depth profiles of methane concentration in lake sediments
give an indication of mineralization processes under anaer-
obic conditions. Depth represents time periods of several
years. Undisturbed lake sediments contain therefore stable
microbial ecosystems. We determined substrate and prod-
uct profiles in situ with a plexiglas sheet containing small
dialysis chambers filled with distilled water and covered
with a dialysis membrane. The system is allowed to equili-
brate in situ for several days before the contents of the
compartments are retrieved and analyzed for methane and
volatile fatty acids. The great number of dialysis chambers
allows a fine resolution of substrate pools within a depth
gradient. Since only small molecules diffuse, clean samples
are available for further processing. Depth profiles from
sediments in shallow water at winter conditions show a
distinct gradient of methane from 0 pM at 1-2 cm below
the sediment-water interface to saturation (2290 pM) at
30 cm depth. No methane could be detected in the overly-
ing water. We have applied the technique to determine
methane, sulfide and short chain fatty acids and are com-
paring the results with direct measurements of these con-
stituents from interstitial water. Acetate is present in very
small concentrations under winter conditions (20 pM), but
we find no concentration gradient within' the sediment.
Although we can isolate sulfate reducing bacteria from
these sediments, we have not been able to detect any sulfate
reducing activity in situ with this technique. Part of the
organic matiter in the sediment is very slowly biodegrad-
able; therefore, it constitutes a long lasting substrate source.
Addition of small amounts of exogenous substrate leads to
an increase in microbial activity as determined in vitro.
Increased temperatures do not stimulate breakdown of
endogenous substrate to full capacity of the degrading
community. We conclude that the microbial populations
can thrive under these substrate limited conditions due to
the slow bioerosion of the available organic matter. The
structure of the sediment makes possible the formation of
gas bubbles and the maintenance of gassaturated condi-
tions.

Behavior of fecal bacteria during activated sludge process
and in a river

C.A. Boechat, J.-D. Blant, R. Stettler and M. Aragno
Laboratoire de Microbiologie, Institut de Botanique de
UUniversité de Neuchdtel, et Service des Eaux de la Ville,
CH-2000 Neuchdtel

The effect of natural and artificial biological epuration
processes on bacterial populations of fecal origin was
investigated in an activated sludge plant, in a river and in a
laboratory scale fermenter.

Counts of coliforms, fecal streptococci, salmonellae and
saprophytic bacteria were performed in the in- and output
waters of an activated sludge basin (STEP Neuchétel),
along the first 80 km of the Doubs river and during
incubation of a sample of water, aerated and stirred in a 2 1
fermenter. The results show a strong decrase (90-99%) of
the fecal bacteria during the biological epuration processes.
In the fermenter experiments, the fecal populations did not
change significantly during the first day of incubation, and
then slowly decreased during the following days, whereas
the saprophytic population strongly increased during the
first day.

Bacterial suspensions and contaminated waters were intro-
duced in dialysis bags and dipped into the sludge basin or
in the river. The evolution of bacterial numbers in these
bags suggest that sedimentation, caused by floculation, was
the main cause of the strong decrease of fecal bacteria.
Chemical precipitation of phosphate by addition of iron
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chloride could enhance this effect by increasing the amount
of floculated sludges.

A strong decrease in fecal bacteria counts was noted in the
Doubs after introduction of sewage ireatment in the neigh-
boring cities.

High resolution electron microscopy of stained vs unstained
bacterial cell envelopes in CTEM and STEM

J.A. Hobot, E. Carlemalm and E. Kellenberger
Biozentrum, Department of Microbiology, Klingelbergstrasse
70, CH-4056 Basel

The envelope of Escherichia coli consists of several struc-
turally defined layers. Starting from the outside one first
finds the outer membrane composed of lipids and (glyco-)
proteins. The following layer is the peptidoglycan perhaps
separated from the outer membrane by an intermediate
layer of unknown nature. Between the peptidoglycan and
underlaying cytoplasmic membrane is what is called the
periplasmic space.

Cell envelopes of E.coli were prepared by Mickle disinte-
gration and then subsequently fixed solely with glutaralde-
hyde followed by dehydration/embedding at low tempera-
tures in HM?20, a nonpolar resin (Carlemalm et al., Ex-
perientia 36, 740, 1980). In CTEM, staining with uranyl
acetate shows that outer membrane with underlying pepti-
doglycan remains. 3 parallel, darkly straining bands of
particulate material are observable, with a possible ar-
rangement of these particles into a regular sequence in
some areas. However, the size of these particles is similar to
deposits of uranyl acetate grains (approx. 20 A).

To overcome the limitations imposed by staining, unstained
cell envelopes were viewed in STEM. The 3 parallel bands,
seen previously in CTEM, were observed in STEM and
appeared ‘particulate’ in some areas, with a possible regular
arrangement. Future development of STEM, linked to tilt
studies, will lead to more information concerning the
nature of bacterial envelopes, and more particularly the
matrix protein of E.coli which is arranged as a hexagonal
lattice in the outer membrane (A.C. Steven et al., J. Cell
Biol. 72, 292, 1977).

From our measurements the hypothesis arises that the
native peptidoglycan is much looser than presently as-
sumed and thus could fill the periplasmic space completely.
Tests of this hypothesis are being continued.

Bacterial mesosomes: facts or artifacts?

H.-R. Ebersold, J.-L. Cordier and P. Liithy
Mikrobiologisches Institut der ETH, CH-8092 Ziirich

Mesosomes are found along the cytoplasmic membranes
and at sites of septum formation in gram-positive bacteria.
They are defined as pocket-like membrane invaginations
containing so-called vesicles, lamellae and tubules. They
can only be visualized by electron microscopy following
fixation of the bacterial cells. In the past immobilization of
the cellular structures was achieved by chemicals such as
glutaraldehyde and/or osmiuvmtetroxide as well as by freez-
ing with cryoprotectants. The fixed preparations were then
processed either as freeze-fractures or thin sections. Several
reports have been published stating in general that the size
and structure of the mesosomes varied with the conditions
used for fixation. This led even to some doubts if meso-
somes are integrated and functional organelles of the
bacterial cell, especially since nobody was able to assign a
definite function to them although it has been suggested
that they might be involved in membrane synthesis, in the
transport of enzymes and in the endospore formation.
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In the present study, we showed that mesosomes are absent
if the cells were processed by the cryofixation and freeze-
substitution technique. In contrast to chemical fixation,
cryofixation leads to an immediate immobilization of the
intracellular structures and the subsequent substitution of
the ice by an organic solvent with concomitant fixation at
low temperatures prevents artifacts also during this step.
For cryofixation the bacteria, placed on a gold grid between
2 low mass copper platelets were frozen in the propane jet.
Substitution and fixation was carried out in methanol
containing osmiumtetroxide (1%), uranyl acetate and glu-
taraldehyde (3%). The frozen samples were held in the
substitutent solution at 183, 210 and 343 K for 8 h at each
step, followed by a final incubation for 1 h at 273 K. After
exposure to anhydrous acetone, the specimens were em-
bedded and processed as thin sections. Cryofixed cells
could also be prepared as freeze-fractures using a Balzers
BAF 300 at a pressure of 10-% Pa.

Mesosomes never occurred if cryofixation was used, a pure,
high-speed physical method for immobilization which does
not allow time for membranes to rearrange. With the same
organism, Bacillus cereus (ATCC 10,702), mesosomes ap-
peared abundantly if the classical chemical fixation was
used.

Polioviral proteins enter the host cell nuclei and also
accumulate in confined structures of the cytoplasm

K. Bienz, D. Egger and W. Bossart
Institut fitr Mikrobiologie, Petersplatz 10, CH-4003 Basel

Poliovirus (type I, Mahoney) specific proteins undergo
extensive migration within the host cell. To demonstrate
this, HEp-2 cells were pulse-labeled with *H-leucine during
maximal viral protein synthesis, i.e. at 2.5 h p.i., while being
kept under high salt conditions to minimize cellular protein
synthesis. They were then processed for EM autoradiogra-
phy which showed protein synthesis to occur randomly
distributed in the cytoplasm. If the same 3H-leucine pulse is
followed by a 0.5-h chase, however, viral proteins tend to
accumulate in newly formed clusters of vacuoles (i.e. the
structure of cpe and viral RNA synthesis, as reported
earlier), located in close vicinity of the Golgi fields. In the
still functional nucleus viral proteins are randomly distrib-
uted. With a chase of 1 h and longer, the viral proteins are
definitely contained within the central field of cpe-vacuoles.
In the nucleus, which at that time only synthesizes rRNA
and no more hnRNA, viral proteins are found preferential-
ly in or around the nucleolus. PAGE of isolated, purified
nuclei showed an accumulation of partially cleaved viral
precursor proteins as compared to the corresponding cyto-
plasmic extract. From our data and those of the accompa-
nying paper by Bossart et al. on in vitro experiments it can
be concluded that viral proteins enter the host cell nucleus
and that they may be involved in shutoff of cellular RNA
synthesis.

Studies on in vitro RNA synthesis in nuclei isolated from
poliovirus-infected HEp-2 cells

W. Bossart, D. Egger and K. Bienz
Institut fitr Mikrobiologie, Petersplatz 10, CH-4003 Basel

Infection of host cells with enteroviruses results in an
inhibition of cellular RNA synthesis. The kinetics and
specificity of this inhibition, however, was shown to be
determined by the host cell line. The presence of poliovirus
proteins in the host cell nucleus was demonstrated by EM
autoradiography and protein analysis by PAGE (see com-
munication: Bienz et al.).

In order to investigate a possible role of viral proteins in
host cell RNA synthesis inhibition, an in vitro transcription
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system for isolated nuclei was established. Isolated nuclei
prepared from uninfected HEp-2 cells synthesized TRNA
and hnRNA as determined by EM autoradiography,
sucrose gradient analysis or inhibition by a-amanitin. Ex-
periments using heparin or sarkosyl also indicated a limited
extent of de novo initiation of RNA synthesis. In nuclei
isolated from HEp-2 cells infected with poliovirus (type I,
Mahoney), the capacity to synthesize RNA decreased with
time after infection. In addition, hnRNA synthesis was
selectively inhibited more than rRNA synthesis as con-
firmed by EM autoradiography or by using a-amanitin.
Virus-specific proteins shown to be present in infected
nuclei were not released by incubation of isolated nuclei in
the in vitro reaction mixture. The virus-induced inhibition
of host cell RNA synthesis, therefore, could not be over-
come by the in vitro assay conditions. The kinetics and
specificity of inhibition in vitro was comparable to the in
vivo situation.

Early events in the replication of parvovirus Lulll

Ilkka J. Majaniemi and G. Siegl
Institute of Hygiene and Medical Microbiology, University of
Bern, CH-3010 Bern

Lulll virus, a nondefective parvovirus, was labeled with
either *H-thymidine or *H-amino acids and purified by a
sequence of centrifugations in sucrose/CsCl gradients. 2
types of infectious particles banding at around 1.45 g/ml
(‘heavy’ particles) and at 1.42 g/ml (mature virions) were
used to study the process of adsorption, penetration and
uncoating of the parvovirus in NBK cell cultures.

In a first experiment it was shown that ‘heavy’ particles and
mature virions differ in their ability to bind to susceptible
cells. Under otherwise identical conditions, the number of
‘heavy’ particles adsorbed per cell during incubation at 4°C
for 60 min was only one third that observed with mature
virions. In both cases, however, adsorption was completed
within 30-60 min. At this stage of infection virus particles
could still be removed from the cell surface by washing
with EDTA but the virus/cell complex became resistant to
such treatment during incubation at 37 °C.

The bulk of mature virions appeared in the cytoplasm of
infected cells within 15 min after rising the temperature to
37°C. With prolonged incubations both DNA and viral
proteins were rapidly transported into the nucleus. Ex-
periments in which the cytoplasmic and nuclear fractions
were digested with DNase provided evidence that uncoat-
ing of parvovirus particles starts in the cytoplasm and is
continued in the nucleus. Finally, SDS/polyacrylamide gel-
electrophoresis suggested that the uncoating process is
characterized by a distinct degradation pattern of the viral
structural polypeptides.

Herpesvirusnachweis mit Hilfe des Enzymtestes und der
Anziichtung in der Gewebekultur

Th. Krech
Institut fiir medizinische Mikrobiologie des Kantons St. Gal-
len, CH-9000 St. Gallen

Der Nachweis von Herpesvirus hominis in klinischem Un-
tersuchungsmaterial mit Hilfe der Anziichtung in der
Gewebekultur und dem Nachweis im Enzymtest wurden
beziiglich ihrer Empfindlichkeit untereinander verglichen.
Dabei wurden folgende Ergebnisse erzielt:

1. Die Gewebekultur ist beziiglich des Nachweises von
infektiésem Herpesvirus empfindlicher als der Enzymtest.

2. Der Enzymtest eignet sich im Gegensatz zur Gewebe-
kultur aber auch zum Nachweis von nicht mehr infektidsem
Virusantigen.
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3. Der Nachweis von Herpesvirus mit dem Enzymtest
gelingt innerhalb von 5 Stunden bei gleichzeitiger Typen-
bestimmung des Herpesvirus.

Herpes varicella-zoster IgG antibody screening of a Swiss
blood donor population

B. Gottstein, H. Fey and R. Biitler ,
Blutspendedienst SRK, Zentrallaboratorium, Wankdorf-
strasse 10, CH-3014 Bern, and Veterindrbakteriologisches
Institut der Universitit Bern, Linggassstrasse 122, CH-3001
Bern

Because of the severity of herpes varicella-zoster infections
in immunocompromised patients the demand for specific
high titre immunoglobulins for prophylactic use has in-
creased. Such high titre anti-herpes varicella-zoster IgG is
usually isolated from plasma collected by plasmaphoresis
from convalescent individuals. In order to make available
plasma from regular blood donations, 3 methods, enzyme-
linked immunosorbent assay (ELISA), radioimmunoassay
(RIA) and passive hemagglutination inhibition assay
(PHIA), respectively, were adapted to use in mass screening
of donor plasma.

Plasma of 4883 Swiss blood donors was screened by ELISA
and RIA, respectively. Good correlation between these 2
techniques was observed. In 1.2% of the samples antibodies
with high titres, of the same order as observed in convales-
cent plasma, were detected by both methods. Intermediate
(‘normal’) titres, which are supposedly due to residual
immunity, were observed in 93.1% (ELISA) and in 91.9%
(RIA), respectively. The average titre in this category was
%, of the one in reconvalescent plasma. On the other hand,
no specific IgG anti-varicella-zoster antibodies could be
detected in 5.7% (ELISA) and in 6.9% (RIA), respectively.
PHIA was performed on a Groupamatic C-360 automatic
blood grouping system. Anti-varicella-zoster antibodies
purified by affinity chromatography were coupled onto
human group 0, rhesus negative red cells by means of
CrCl,. Strongly positive plasmas were capable to inhibit the
passive hemagglutination. Among 465 donor samples 10
(2.2%) inhibitors, apparently with high titre antibodies,
could be detected, whereas 97.8% of the samples did not
react. Therefore it was not possible to distinguish interme-
diate (‘normal’) titre antibodies from negative specimens
with this technique. We conclude that ELISA and RIA are
more reliable techniques than PHIA for mass screening of
herpes varicella-zoster antibodies in plasma of blood
donors.

Charakterisierung von Epstein-Barr-Virus-(EBV-)stamm-
und -gruppenspezifischen Antigendeterminanten durch
monoklonale Antikdrper

N. Miller-Lantzsch, B. Georg-Fries, H. Herbst, H. zur
Hausen und D. G. Braun

Institut fiir Virologie der Universitit Freiburg im Breisgau,
D-78 Freiburg, Schweizerisches Serum- und Impfinstitut,
CH-3000 Bern, und Ciba-Geigy AG, Abteilung fiir Immuno-
logie, CH-4002 Basel

Durch Immunisierung von BALB/C-Miusen mit gereinig-
ten EBV-Partikeln (Stamm QIMR-WIL) und Anwendung
der Hybridoma-Technik wurden monoklonale Antikorper
gegen virale Polypeptide erhalten. Diese monoklonalen
Antikorper konnten mit Hilfe der indirekten Immunfiuo-
reszenz erfasst werden. Immunprézipitationen von 1%°J-
radioaktiv markierten viralen Polypeptiden unter Verwen-
dung dieser monoklonalen Antikérper und der Protein-A-
Methode zeigten, dass eine Vielzahl von Antikdrperklonen
gegen die 4 bedeutendsten Oberflichen- und Envelop-
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Polypeptide des Epstein-Barr-Virus erhalten wurden. Diese
monoklonalen Antikdrper prizipitierten die Polypeptide
p340, p340/p240, p140 und p80. In einer Reihe von wei-
teren Versuchen wurde geklirt, inwieweit monoklonale
Antikorper, gerichtet gegen Polypeptide des QIMR-WIL-
EBV-Stammes, auch mit analogen Polypeptiden der EBV-
Staimme P3HR-1 und B95-8 reagieren. Es zeigte sich, dass
eine Reihe von anti-p340-(QIMR-WIL-)Antikdrpern nur
die stammspezifischen Antigendeterminanten erkennen,
wahrend anti-p340/p240-(QIMR-WIL-) sowie anti-p140-
(QIMR-WIL-)Antikérper auch Antigendeterminanten er-
fassen, die B95-8- und P3HR-1-Virusstimmen gemeinsam
sind. Diese Ergebnisse zeigen, dass verschiedene EBV-
Stamme serologisch mit Hilfe von monoklonalen Antikor-
pern typisiert werden konnen.

In vitro persistence of canine distemper virus: generation of
viral progeny with altered host cell spectrum

A. Metzler and S. Krakowka

Institut fiir Virologie der Universitit Ziirich, Winterthurer-
strasse 266a, CH-8057 Ziirich, and Depariment of Veteri-
nary Pathobiology, Ohio State University, Columbus, Ohio
(USA4)

In vitro isolation of virulent canine distemper virus (CDV)
is accomplished most successfully by either inoculating
primary dog macrophage cultures or culturing infected
tissues. It has been shown, however, that once adapted to
grow in a variety of cell culture systems other than canine
macrophages, the carried virus loses its virulence for sus-
ceptible puppies. In an attempt to establish an in vitro state
of viral persistency with virulent CDV, infected canine glial
cells and a bovine cell strain, carrying the virus were
cocultivated with VERO cells (African green monkey kid-
ney cell line). The induction of a stable state of in vitro viral
persistence could repeatedly be accomplished. In such cell
lines the generation of progeny with an altered in vitro host
cell spectrum was observed. In vivo virulence of progeny
virus was maintained during more than 1 year in cultures.

Isolation of Orthomyxovirus influenza in MDCK cells in the
winter 1980/81 in Lausanne

N. Pyndiah, Mireille Pidoux and V. Bonifas
Institut de Microbiologie, CH-1005 Lausanne

The isolation of influenza viruses from clinical specimens,
obtained from patients suspected of having an acute infec-
tious respiratory disease, was performed in canine kidney
cells (MDCK) and in primary patas monkey kidney cells
(PPMK). 22 specimens were found positive for Orthomy-
xovirus influenzae, which were grouped by haemagglutina-
tion inhibition test as the following: 10 strains of subtype A
HINTI, 5 strains of subtype A H3N2 and 7 strains of type B
similar to B-Hongkong /5/72. 7 specimens were inoculated
both on MDCK and PPMK and produced a positive HAd
on MDCK only, thus not on PPMK. They were 5 strains
HINI1, 1 strain H;N, and 1 B. 5 specimens produced a
positive HAd on both cell types (1 A HIN1, 3 A H;N, and
1 B). 4 specimens (B-Hongkong /5/72) produced a strong
HAd on MDCK 24 h postinoculation, whereas HAd was
weak on PPMK. 4 strains A HIN1, 1 A H3N2 and 1 B-
Hongkong /5/72 were isolated on MDCK only, for lack of
PPMK. Using the MDCK cell results one can see that the
winter 1980-81 influenza epidemics started early in the
winter with both A subtypes. HIN1 strains were isolated
from school children and young adults. At the end of the
winter and early in spring, the B-Hongkong /5/72 were
isolated from all age classes patients. Several severe cases
were then observed.
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Infection of the Aedes albopictus cell clone C6/36 with
Semliki Forest Virus

J. Stalder, F. Reigel, A. Flaviano and H. Koblet
Institute of Hygiene and Medical Microbiology, University of
Bern, CH-3010 Bern

Semliki Forest Virus (SFV), an a-Togavirus, multiplies in
both vertebrate and invertebrate cells. Infection of a variety
of vertebrate cells, where SFV grows to high titers, leads to
extensive cytopathic effect (CPE) and cell death. In con-
trast, propagation of the mosquito cell line A.albopictus
(Singh) appears to be unaffected by SFV infection; cells
show no CPE, while SFV multiplies to low titers. General-
ly, such cultures survive and grow out to a permanently
infected cell line. However, clone C6/36 (A. Igarashi, J.gen.
Virol. 40, 531) derived from A. albopictus (Singh) produces
high titers and shows CPE with plasma bridges between
neighboring cells.

To investigate the behavior of clone C6/36 after SFV
infection cultures at different growth stages were infected
with SFV at high multiplicities (MOI ~ 10%). During acute
infection, irrespective of the growth stage, 90-95% of the
cells died as monitored by the following criteria: growth
kinetics of the cell cultures, DNA content per culture and
DNA and protein synthesis. Infection of the cells with low
multiplicities (average MOI < 1) resulted in a delay of the
observed cell death by 20-24 h. This is probably due to a
secondary infection of the noninfected cells since at that
time virus production of infected cells is maximal. A small
portion (5-10%) of the cells survived and became per-
manently infected producing low amounts of virus.

In parallel experiments permanently infected cells exhib-
ited resistance to SFV superinfection and showed no altera-
tion in their growth behaviour.

We conclude that our line of the clone C6/36 became
inhomogenous: the majority of the cells being high virus
producers, showing CPE and perishing upon infection with
SFV; and a small portion of the cells surviving, producing
low titers, showing no CPE and becoming permanently
infected.

Comparison of various canine parvovirus (CPV) strains with
both wildtype and live attenuated vaccine strains of feline
panleukopenia virus (FPV) and mink enteritis virus (MEV)

J.D. Tratschin, G. Siegl, G. K. McMaster and B. Hirt
Institute of Hygiene and Medical Microbiology, University of
Bern, CH-3010 Bern, and Swiss Cancer Institute, CH-1066
Epalinges

Since 1978 outbreaks of a so far unknown enteric disease in
dogs were observed almost simultaneously throughout the
world. The causative agent was found to be a parvovirus,
now referred to as canine parvovirus (CPV) which antigeni-
cally resembles feline panleukopenia virus (FPV) and mink
enteritis virus (MEV). The latter virus frequently is referred
to as a strain of FPV. The origin of CPV as well as the
mode by means of which it was spread so effectively stiil
remains unknown.

In order to obtain some information on the relationship
between CPV, PFV and MEV, we have compared the
genomes of various strains of these viruses by restriction
site mapping of their double-stranded replicative form
DNAs. The analysis of the genomes of 4 CPV strains
isolated in Switzerland, Belgium, West Germany and the
USA, respectively, revealed no significant differences be-
tween the various isolates. However, the CPV strains could
be distinguished clearly from wildtype FPV and MEV. For
instance, the comparison of MEV with a CPV strain
isolated in Switzerland showed that 11 (14%) out of 79
restriction sites were present on only one type of DNA.
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These results support the idea of a common origin of CPV
and further indicate that CPV is closely related to FPV and
MEV. The restriction site mapping of the genomes of
various vaccine strains of the latter viruses as well as a
detailed serological comparison are now in progress. So far,
we cannot decide whether CPV, FPV and MEV evolved
from a common precursor or if CPV is derived from a
distinct strain of FPV or MEV.

Coproantibodies against rotavirus in calves

R. Zbinden, F. Steck, A. Wandeler and H. Fey
Veterinary Bacteriological Institute, University of Bern,
Lénggassstrasse 122, CH-3012 Bern

The excretion of coproantibodies of calves naturally and
artificially infected with rotavirus was examined. Daily
fecal samples taken from calves of a dairy operation were
diluted, clarified and individually checked for antibody
against rotavirus by ELISA. High values of IgG, binding to
rotavirus antigens were detected in feces of all colos-
trumfed calves during their first few days of life. A 2nd
peak of antibody excretion was observed at the end or just
following episodes of rotavirus diarrhea. Again IgG, was
the predominant class of antibodies. IgA occurred in lower
quantities.

Diarrhea and massive virus excretion after artificial inocu-
lation was observed only ifi colostrum deprived calves.
These calves were protected against septicemia by an
immunoglobulin preparation given i.v. on their first day of
life. Coproantibody excretion at the end of virus diarrhea
was the same as in naturally infected calves. IgM and IgG,
directed against rotavirus were not found in the examined
feces.

Comparison of serum neutralization and the ELISA-techni-
que in the detection of antibodies to IBR-IPV-virus in cattle

K. Zemp and F. Steck
Veterindrbakteriologisches Institut, Universitdt Bern, CH-
3012 Bern

The influence of virus dose, temperature and length of the
preincubation period on the sensitivity of a microneutral-
ization test was studied. The standard procedure uses 30-
300 TCD,, and 3 h at 37°C for preincubation. A higher
sensitivity can be obtained by increasing the preincubation
period to 18-32 h. The epidemiological evaluation indicates
that all inhibitory activity of undiluted serum has to be
considered as specific.

In the ELISA-test problems are encountered in determin-
ing the limiting value for negative versus positive reactions.
This value can be arbitrarily fixed by the use of a positive
serum with a low minimal titre. Sera reacting equal or
higher than this reference serum are considered positive.
Or, several negative sera can be included in the test and
their mean value plus 2 standard deviations used for
determining the negative background level.

Comparative studies have been conducted in herds with
known epidemiological history using both tests on blood
serum and in addition in some herds the ELISA-test with
milk sera in order to evaluate the significance of results in
the control of the disease.

Serologische Bestimmung der Immunitit gegen Mumps
(Parotitis epidemica) - Vergleich von 5 verschiedenen
Methoden

Rosemarie Berger und M. Just
Universitdts-Kinderklinik, Romergasse 8, CH-4058 Basel
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Von 32 Kindern im Alter von 1% bis 2 Jahren, die gegen
Mumps geimpft worden waren, standen Serumproben vor
und nach Impfung fir die Bestimmung von Antikdrpern
zur Verfiigung. Mumps-Antikorper wurden mit folgenden
Techniken bestimmt: Serum-Neutralisation, Himaggluti-
nationshemmung (HAH), ELISA, radiale Hamolyse und
Immunfluoreszenz. Fiir die Auswertung der Resultate wur-
den die Ergebnisse der sehr aufwendigen Serum-Neutrali-
sation als Leitlinie verwendet. Die Immunfluoreszenz er-
wies sich als die zuverlissigste Methode, gefolgt von ELISA
und HAH, wihrend die radiale Hdmolyse die meisten
Abweichungen von der Serum-Neutralisation zu verzeich-
nen hatte.

Immunological study of the glycophorin from swine erythro-
cytes and a glycoprotein extracted from the membrane of
Mpycoplasma hyopneumoniae

A. Baumgartner and J. Nicolet
Veterindrbakteriologisches Institut der Universitdt Bern,
CH-3012 Bern

Membrane glycoproteins have been described with regard
to some pathogenic mycoplasmas. Their biological func-
tion, however, remains uncicar. The detection of cold
agglutinins in patients suffering from infection with
M. pneumoniae suggests some immunological cross-reac-
tions between glycophorin from human red blood cells and
membrane glycoproteins of the involved mycoplasma. The
aim of our study was to demonstrate similar reactions
between M. hyopneumoniae and swine erythrocytes. For
this purpose, antisera against glycophorin from swine
erythrocytes and the membrane glycoprotein of M. hyop-
neumoniae were produced in rabbits. Neither by agargel
precipitation nor with an enzyme linked immunosorbent
assay (ELISA) a clear cross-reaction could be shown.
Furthermore, no cold agglutinins have been found in pigs
affected with enzootic pneumonia. On the other hand, pigs
experimentally infected with M. hyopneumoniae show an-
tibodies reacting with glycophorin extracted from swine
erythrocytes, as detected with an ELISA.

The development of such antibodies occurs parallelly, but
to some extent independently from the specific immune
response to M. hyopneumoniae infection, pointing out an
autoimmunological aspect in the pathogenesis of this dis-
ease. Since no cross-reactions could be demonstrated be-
tween glycophorin and M. hyopneumoniae glycoprotein, it
seems uncertain that the mycoplasma glycoprotein is direct-
ly involved in the observed immunological phenomenon.

Isolation and purification of equine IgE

M. Suter and H, Fey
Veterindrbakteriologisches Institut der Universitdt Bern,
CH-3001 Bern

Homocytotropic antibodies capable of sensitizing equine
skin were demonstrated in equine serum 3 weeks following
antigenic stimulation with o-DNCP-BSA. The heat labile
antibody had a mol.wt of about 200,000 daltons. Positive
Prausnitz-Kustner reactions demonstrated that homocyto-
tropic antibodies persist in equine skin for at least 10 days.
This reaginic immunoglobulin class was separated from
appropriate antisera by ammonium sulfate precipitation
and purified by chromatography on DEAE-cellulose and
gel-filtration on Sephacryl S 200 columns. 10 pg protein of
the final preparation was capable of eliciting a positive
PCA. In immunodiffusion tests the immunoglobulin class
associated with the skin-sensitizing activity did not cross-
react with antisera against the known equine immuno-
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globulin classes. The results indicate that homocytotropic
antibody activity in the equine is associated with an immu-
noglobulin class analogous to human IgE.

Production of hybridoma secreting monoclonal antibodies
against lymphocyte activating factor (Interleukin 1)

H.P. Biihler, K. Blaser and A. L. de Weck
Institut fiir Biochemie, Universitit Bern, CH-3012 Bern

In recent years a whole set of new molecules synthesized
and secreted by lymphoid cells called lymphokines have
been discovered. Such lymphokines are playing an impor-
tant role in various aspects of the immune response. A
mitogenic activity that appears in supernatants of stimulat-
ed human and murine leukocyte cultures, termed lympho-
cyte-activating factor LAF (Interleukin 1, IL-1), was first
described by Gery in 1972. IL-1 increases DNA-synthesis,
mitosis and response of thymocytes and T-lymphocytes to
mitogens. Because of its small concentration in serum
fluids, isolation and further characterization of human IL-1
is difficult up to now.

BALB/c mice have been immunized several times with a
protein fraction (OZ 46 III) of partially purified human IL-
1 obtained from supernatant of Con-A stimulated lympho-
cytes (U. Otz, S. Lazary, L.B. Schook and A.L. de Weck,
in: Biochemical characterisation of lymphokines, p.15. Ac-
ademic Press, New York and London 1980). Spleen cells of
immunized mice have been fused with Sp 2/0 myeloma
cells according to the method described by Fazekas (S.
Fazekas de St.Groth and D. Scheidegger, J. Immun. Meth.
35, 1, 1980).

A first screening of hybrid culture supernatants for specific
anti-IL-1 antibodies has been performed by solid phase
radioimmunoassay using 125-1-Staphylococcus Protein A
and crude IL-1.

From 250 cultures 94 showed more than twice background
levels. These have been tested in a 2nd round for inhibition
of 3-HTdR-uptake in an IL-1 dose-dependent lymphopro-
liferative assay, where some of them showed inhibition of
IL-1 activity. For this screening a fraction > 5000 D of a
standard human IL-1 preparation obtained from Con-A
stimulated human bufly coat cells has been used. Attempts
to establish cell lines producing anti-human IL-1 antibodies
are in progress.

The production of monoclonal anti-human IL-1 antibodies
provides an excellent tool for further isolation and charac-
terization of this lymphokine and its biological function.

Yeast outgrowing buds with more acid pH than their mother
cells

G. Turian
Laboratoire de Microbiologie Générale, Université de Genéve,
CH-1211 Genéve 4

Intracellular pH of resting cells of Saccharomyces cerevisiae
is in the range of 5.8-6.0 (Conway and Downey, 1950). We
confirm such values in the cytoplasm below the buds from
4-h cells growing on malt-agar by its staining red with
chlorophenol red and greenish-blue (blue mitochondria)
with bromocresol green. Emerged, still amitochondrial
buds showed their homogeneous hyaloplasm stained yellow
(slightly orange) with the best penetrating vital indicator,
chlorophenol red (2.1075 aqueous) and greenish-yellow
with bromocresol green (idem), as confirmed on color
photomicrographs and indicating an average pH of no
more than 5.0. An even lower pH (~4.0) was reached in
buds from high glucose-KCl grown cells, as suggested by
their yellow staining with bromophenol biue or bluish with
Congo red. That the pH was at least higher than 5.5 in the
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cytoplasm of the mother cells and sharply lower in their
buds was confirmed by the greenish-grey fluorescence (UV
350 nm) of 4-methyl-esculetin in the mother cells (max-
imum in scars) contrasting with its near extinction in the
buds. The acid buds may behave as sinks of protons
vectorially extruded from the mitochondria of the mother
cells; being then positively charged, they could attract the
negatively charged precursor and enzyme-loaded vesicles to
the expanding, softened bud wall. The spindle plaque
thought to orient the bud emergence site (Byers and
Goetsch, 1975) may therefore simply be positioned electri-
cally in the axis of the primary — to + gradient which will
be the direction of the subsequent mitotic figure.

Kinetics of bacterial adhesion in vitro

P.S. Cohen, H. Meitt, A. D. Elbein and K. Vosbeck
Ciba-Geigy Ltd., Pharmaceuticals Division, CH-4002 Basel

We have recently described a tissue culture system for
measuring the adhesion of radiolabeled Escherichia coli
cells to monolayers of the human epithelioid tissue culture
cell line, Intestine 407 (Vosbeck et al., Rev. Inf. Dis. I, 845,
1979). An analysis of the adhesion of E.coli SS142 in this
system suggests that bacterial adhesion follows Michaelis-
Menten enzyme kinetics, and that it therefore can be
characterized by simple kinetic constants, such as the
dissociation constant (K,) and the maximum velocity (v,,,,)
of the reaction, even though these constants may be expres-
sions of complex interactions.

Adhesion of E. coli SS142 was shown to be irreversible in
this system. It was linear up to about 10° bacteria/ml, after
which saturation was approached. A double-reciprocal plot
(Lineweaver-Burk) of these data yielded a straight line.
Adhesion of bacteria to the monolayers was concentration,
rather than volume dependent, as expected for an enzyme-
substrate-like interaction. Raffinose was shown to act as a
competitive inhibitor of the adhesion of E. coli SS142.

The kinetic treatment of adhesion data enables one to
determine both, the affinity of the bacteria to the mono-
layer cells, and the maximum rate of irreversible adhesion.
It may be possible to differentiate between at least 2 types
of inhibitors of adhesion, the first affecting the affinity of
the bacteria for the monolayers, and the 2nd inhibiting the
irreversible adhesion step.

The role of acetylornithine 5-aminotransferase in ornithine
and arginine catabolism of Pseudomonas aeruginosa

Th. Leisinger, D. Haas, A. Kiener and A. Mercenier
Mikrobiologisches Institut ETH, ETH-Zentrum, CH-8092
Zirich

22 ornithine nonutilizing mutants (Oru mutants) of P. geru-
ginosa, strain PAO were isolated and genetically and bio-
chemically characterized. They fell into 3 transduction
groups (Oru I, Oru II, Oru III). Ornithine and arginine
transport as well as the enzyme levels in the arginine
deiminase- and the arginine decarboxylase-degradative
pathways were normal in all mutants. Whereas no bio-
chemical lesions have been detected so far in Oru II and
Oru III mutants, the Oru I mutants differed in the following
properties from the wild type: 1. No growth on media
containing ornithine or arginine as the sole carbon source.
Restoration of ornithine or arginine utilization by lysine.
2. Inhibition of growth by ornithine or arginine (arginine
sensitivity). 3. Increased or decreased specific activity or
changed catalytic property of acetylornithine 5-aminotrans-
ferase (ACOAT).

Determination of ACOAT-activity and of the level of
ACOAT-crossreacting material in crude extracts suggested
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that the Oru I class comprises mutants with an altered
ACOAT structural gene (argD mutants) as well as mutants
affected in a regulatory region or a regulatory gene govern-
ing expression of argD. The inability of Oru I mutants to
utilize ornithine or arginine is thus not due to a block in
ornithine/arginine catabolism but rather to their sensitivity
to ornithine and arginine which arises in parallel with
changes in the quality or the quantity of ACOAT. Orni-
thine and arginine may deplete the lysine pool or interfere
with lysine catabolism or biosynthesis in Oru I mutants.

Propionate metabolism in A cetobacter aceti

J. Lendenmann and L. Ettlinger
Mikrobiologisches Institut, ETH-Zentrum, CH-8092 Ziirich

To determine which of the several known pathways of
propionate metabolism in microorganisms might be opera-
tive in A.aceti, a suspension of propionate adapted cells
was incubated in growth medium containing propionate 1-
14C, 2-14C or 3-1“C, and respired *CO, was trapped and
quantitated. The radiorespirometric pattern obtained
(1>2>3) is consistent with the oxidation via pyruvate.
Because there is no experimental evidence for the conden-
sation of propionate with glyoxylate or oxaloacetate, oxida-
tion of propionate via acrylate and lactate to pyruvate
seems to be the only pathway operative. The following
enzymes of this sequence were present in cell-free extracts:
propionate CoA-transferase (EC 2.8.3.1), Acyl-CoA dehy-
drogenase (EC 1.3.99.3), lactoyl-CoA dehydratase (EC
4.2.1.54) and 2 NAD-independent lactate dehydrogenases
(EC1.1.23 and 1.1.2.4).

Glyoxylate cycle enzymes (malate synthase and isocitrate
lyase) are not active in extracts of propionate adapted cells.
C,-acids will therefore be formed, as already known for
pyruvate grown cells, by pyruvate, orthophosphate dikinase
and phosphoenolpyruvate carboxylase.

Ametryne, prometryne and methylsulfonic acid as sulfur
sources for bacteria

A. M. Cook and R. Hiitrer
Mikrobiologisches Institut, ETH-Zentrum, CH-8092 Ziirich

Bacteria were isolated that could utilize quantitatively the
s-triazine herbicides prometryne and/or ametryne as sole
and limiting source of sulfur for growth. The success of
enrichments depended on previous exposure of the soil
inoculum to s-triazine herbicides. Deaminoethylametryne
and methylsulfonic acid could also be used as sulfur
sources.

Utilization of a compound was quantified as the growth
yield of protein per mole of sulfur supplied. Inorganic
sulfate and the 4 organic sulfur compounds each allowed
yields of about 6 kg protein per mole of sulfur.

The s-triazines were stable in sterile control experiments;
the compounds were pure, as assayed by mass spectrometry
and elementary analysis. The product of desulfuration of
an s-triazine was the corresponding hydroxy-derivative.
This derivative was identified by co-chromatography with
authentic material, by UV-spectrophotometry, and, for
hydroxyprometryne and hydroxyametryne, by mass spec-
trometry.

The degradative pathway of the s-triazine melamine

Kathrin Juizi, A. M. Cook and R. Hiitter
Mikrobiologisches Institut, ETH-Zentrum, CH-8092 Ziirich

Pseudomonas sp. strain A grew with melamine, ammeline,
ammelide, cyanuric acid or ammonium ion as sole and
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limiting nitrogen source and the growth yield was about
55 g protein per mole of nitrogen. Growth and utilization
of nitrogen source were concomitant for ammeline, cyan-
uric acid and ammonium ion. Growth with melamine was
biphasic. A compound was excreted and subsequently
utilized during growth. This compound was isolated and
identified as ammeline by co-chromatography with authen-
tic material, UV-spectrophotometry and mass spectrome-
try.

Cell extract of strain A was applied to a DEAE-cellulose
column and eluted with a gradient of phosphate buffer. The
capacity to deaminate melamine to ammeline was eluted as
a very broad peak. A narrow peak of activity converted
ammeline to ammelide, and another narrow peak convert-
ed ammelide to cyanuric acid. Ammelide and cyanuric acid
were isolated and tentatively identified by co-chromatogra-
phy and UV-spectrophotometry. Fach reaction was stoi-
chiometric.

Melamine is thus degraded in 3 reactions, each of which
has its own deaminase, to cyanuric acid. Degradation of
cyanuric acid is being studied (Beilstein and Hiitter, Ex-
perientia 36, 1457, 1980).

Copurification of the enzymes of proline catabolism from
Pseudomonas aeruginosa

L. Meile and Th. Leisinger
Mikrobiologisches Institut ETH, ETH-Zentrum, CH-8092
Ziirich

The dctivity ratio of proline dehydrogenase and A4'-pyrro-
line S-carboxylate (P5C) dehydrogenase from P. aeruginosa,
strain PAO remained constant during a 3-step purification
procedure leading with 5% yield to a nearly homogéneous
preparation (>90% pure) containing both activities. The
erizyme activities were very unstable during purification. In
the first step of the purification, chromatography on DEAE-
cellulose, the enzymatic activity dissociated into 3 peaks
with an identical elution volume on sephadex G-200. Each
of them, rechromatographed on DEAE-cellulose, dissociat-
ed again into 3 peaks. Further purification was achieved by
affinity chromatography on Matrex Gel Red A (Procion
Red HE3B) and by gelfiltration on sephadex G-200.

The enzymatic activities of the final preparation were stable
in buffer containing 50% glycerol. Its mol. wt was estimated
at 240,000 by gelfiltration on sephadex G-200. It catalyzed
the 2 consecutive steps of proline catabolism: L-proline was
oxidized to P5C with FAD and 2 nonphysiological electron
acceptors (phenazine methosulphate and p-iodonitrotetra-
zolium), P5C was converted to glutamate with NAD(P).
Electrophoresis on polyacrylamide gels in the presence of
FAD resulted in one protein band containing both enzy-
matic activities. Electrophoresis in the absence of FAD led
to 2 protein bands, each catalyzing both enzymatic reac-
tions. Preliminary experiments with electrophoresis under
denaturing conditions suggest the existence of a bifunc-
tional protein catalyzing the 2 consecutive reactions of
proline catabolism.
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Resistance of Pseudomonas aeruginosa, to nalidixie acid

M. Rella and D. Haas
Mikrobiologisches Institut ETH, ETH-Zentrum, CH-8092
Ziirich,

Spontaneous mutants of P.aeruginosa PAO resistant to
different levels of nalidixic acid (NAL) have been investi-
gated genetically and physiologically. 3 types of mutations
have been found.

nald mutations were mapped in the 60-min region of the
chromosome and gave high level NAL resistance which was
also manifest in permeabilized cells.

nalB mutations were mapped in the 30-min-region of the
chromosome and gave low level resistance to NAL, to f-
lactam antibiotics and to novobiocin. In permeabilized
nalB mutants the DNA-synthesis was as sensitive to NAL
as in the wild type strain.

A pip-3 mutation was mapped in the 60-min region, close to
nald; pip-3 conferred low level resistance to NAL and
pipemidic acid and resulted in increased sensitivity to
novobiocin.

Oxygen as a regulator of tyrosinase formation in Strepto-
myces glaucescens

M. Wyss and L. Ettlinger
Mikrobiologisches Institut, ETH-Zentrum, CH-8092 Ziirich

In the wild type strain of S.glaucescens tyrosinase (E.C.
1.14.18.1) can be induced by different substances. Without
an inducer thé¢ strain doeés not produce the enzyme in a
measurable amount. The amino acid L-leucine is used by
us as an inducer.

In liquid medium oxygen has a negative influence on the
level of the enzyme. If we induce the enzyme in a chemo-
stat, the level of specific activity is only a fraction of that in
shake cultures. The reason 1s that the dissolved oxygen
levels are not the same in both cases. During rapid growth
in shake cultures the content of oxygen decreases from
initially 100% (1.16 pmoles/1 at 30°C) to less than 5%.In a
chemostat stirring is more effective and so in this case the
content of oxygen can be held at 100%. If the organism
grows in the chemostat with a mixture of 99% nitrogen and
1% oxygen instead of air, the specific activity rises to a
higher level than in shake cultures. In the case of the
tyrosinase constitutive mutant strain 429 the specific activity
of the enzyme in the presence of pure oxygen can be
reduced to less than 10%. Experiments with purified en-
zyme have shown that oxygen does not decrease the activity
of tyrosinase. However, the formation of tyrosinase by
growing cells is inversely proportional to the content of
dissolved oxygen in the medium. It is not known whether
the influence of the oxygen is a consequence of inhibited
synthesis or due to an inactivation or a degradation of the
enzyme by the cells.



