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Rudolf Weber (1922–2015): a driving force in the transition
of developmental biology into a molecular and cellular science
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Prof. Dr. Rudolf Heinrich Weber passed away on December
23, 2015, at the high age of 93 years. Succeeding Fritz Baltzer
and Fritz Erich Lehmann, he became the third in a line of
outstanding developmental biologists at the University of
Bern, Switzerland. Throughout his career, he helped shape
modern developmental biology by introducing and promoting
biochemical and molecular techniques.

RudolfWeber was born in Basel, Switzerland, on September
27, 1922. He studied biology in Basel and obtained his PhD in
1949 under the supervision of Adolf Portmann. His thesis
(Weber 1949) had a developmental topic (Transitory closures
of distant sensory organs during the embryonic period in
amniotes; translated from German), yet its character was de-
scriptive and comparative, quite in line with Portmann’s tradi-
tion of comparative morphology and evolutionary biology.
Weber later admitted that he was never quite happy with his
thesis, as his main interest had always been to understand the
mechanisms that drive development. He was convinced that
this could not be achieved solely bymorphological descriptions
and comparisons, but that experiments and in particular chem-
ical and biochemical methods had to be used as well.

After his graduation, Weber worked and acquired experiences
in different fields, countries, and institutions, in particular at the
University of Uppsala (Sweden), the Division de Malarialogia in
Maracay (Venezuela), the Swiss Tropical Institute in Basel, and
the Carlsberg Laboratories in Copenhagen (Denmark). A turning
point in his career was 1954, when he accepted an assistant
position offered by Fritz Erich Lehmann at the Zoological
Institute of the University of Bern. This institution was to remain
his academic home until his retirement in 1988.

In 1954, Lehmann had just succeeded Fritz Baltzer as institute
director, and both of them were world-renowned specialists of
developmental physiology (Entwicklungsphysiologie), the term
used for the research field of developmental biology at the time.
A native of Bern, Baltzer had studied with Theodor Boveri in
Würzburg (Germany) and with Hans Spemann in Freiburg im
Breisgau (Germany). These experiences had influenced him,
once he was appointed professor in Bern, to study the roles of
chromosomal and cytoplasmic determinants in various systems,
including sea urchins (Baltzer 1910), the worm Bonellia (Baltzer
1928), and amphibians (newts) (Baltzer 1922; Baltzer 1952). His
work was driven by the urge to integrate information from
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cytology, genetics, experimental morphology, and evolutionary
systematics in order to reach a deeper understanding of develop-
mental processes and principles. Similarly, Lehmann, after basic
studies in Zürich, had been trained by some of the great pioneers,
such as Hans Spemann and Ross G. Harrison in New Haven
(USA). Lehmann had joined Fritz Baltzer at the University of
Bern in 1929. One of hismain interests was to study the influence
of chemical substances on developmental processes. This ap-
proach allowed him, among other things, to reveal regional spec-
ificities within the newt organizer (Lehmann 1938). He also stud-
ied the effects of chemicals on cell proliferation and hoped that
these studies could contribute to the understanding and perhaps
curing of abnormal cell growth in tumors. For this purpose, he
had established, in 1950, the first colony of African clawed frogs
(Xenopus laevis) at a Swiss university. He had obtained a few
founder animals from CIBA in Basel who kept them for bioas-
says of pregnancy hormones. Lehmann mainly used the tadpoles
to study the regeneration of tail tips (Lehmann and Scholl 1962).
Another of Lehmann’s interests was the subcellular organization
of cells. Therefore, he had urged the university authorities to
establish an electron microscopy lab in Bern in the early 1950s.

Thus, when Rudolf Weber joined the Zoological Institute
of the University of Bern in 1954, he found a well-equipped
research institution with a long and successful tradition in
developmental biology. Some of the main ingredients that
suited Weber’s intentions were (i) the tradition, initiated by
Baltzer and continued by Lehmann, of integrating various
disciplines into developmental studies; (ii) the interest that
Lehmann and himself shared in chemical/biochemical and cell
biology techniques and the availability of (iii) an electron
microscope; and (iv) a well-established Xenopus colony. A
fifth ingredient that turned out to be important for Weber’s
later career had to do with the relatively small size of the
university: The fraction of good students was not different
from bigger, more famous institutions, but there were a small-
er number of researchers who could try to attract the best ones.

In both aspects, his own research as well as the recruitment
and training of excellent students, Rudolf Weber was extreme-
ly successful. This is documented by countless publications
and by the fact that he rapidly climbed up the academic ladder
and became full professor in 1968.

Even though Rudolf Weber initially did work on
Lehmann’s tail regeneration project, he soon attacked a
different problem which he found more interesting. For
his own line of research, he chose to study the mechanisms
of metamorphosis that convert the tadpole to an adult frog.
His most exciting discovery, which made it into the text-
books, was that metamorphosis is a result of autonomous
reactions of the different cells to the hormone thyroxin.
Thus, he could show in 1962 that isolated tail tips from
tadpoles that were maintained in a culture medium
regressed in a similar way as in the whole animal when
thyroxin was added (Weber 1962; Weber 1966).

In the early 1970s, Rudolf Weber was one of the first devel-
opmental biologists who started to study gene regulation, realiz-
ing that this could be one of the major mechanisms driving de-
velopment. He was helped in this endeavor by his outstanding
electron microscopist Toni Wyler and by a series of extremely
talented PhD students, all of whom later held independent group
leader positions in various countries and institutions: Gerhart
Ryffel (graduated 1973), Peter Wellauer (1973), Ueli Schibler
(1975), Otto Hagenbüchle (1976), Walter Wahli (1977), and
Barbara K. Felber (1981).1 After initial studies on the transcrip-
tional reactions of variousXenopus tissues duringmetamorphosis
(Hagenbüchle et al. 1976; Ryffel and Weber 1971; Ryffel and
Weber 1973; Stadler andWeber 1970), they decided to study the
induction of vitellogenin synthesis by estrogen in adult male
Xenopus liver (Wahli et al. 1976). The vitellogenin genes turned
out to be themost complex genes analyzed at the time.Moreover,
withXenopus being a pseudotetraploid organism, there were a lot
of genes to characterize. Weber’s group managed to do this in a
very short time and in an impressive series of publications (Felber
et al. 1980; Gerber-Huber et al. 1981; Huber et al. 1979; Jaggi
et al. 1980; Ryffel et al. 1981; Ryffel et al. 1977; Ryffel et al.
1980; Wahli et al. 1981; Wahli et al. 1979; Wahli et al. 1980;
Wahli et al. 1978). In these years, theWeber group also published
important work onmitochondrial DNA, ribosomal RNA, and the
albumin and globin genes of Xenopus.

These were truly exciting years. Weber and his team helped
to establish Xenopus as one of the most important model organ-
isms for developmental research. Moreover, they were one of
the important drivers introducing molecular biology techniques
and eventually the analysis of cloned genes into developmental
biology and into biomedical research in the broader sense.

Rudolf Weber was also a dedicated but demanding teacher.
Even though students often made fun of his difficult-to-
understand articulation, they particularly liked his practicals,
which were spiked with high-class specimens, electron micro-
scopic images, and experiments directly taken from Weber’s
scientific work.

Last but not least, Rudolf Weber was also very active in
promoting science. He served as institute director for many
years and as dean of the Science Faculty of the University of
Bern in 1973/1974. He incessantly promoted biological re-
search in Switzerland, e.g., as the vice president of the Swiss
Natural Research Society (today the Swiss Academy of
Sciences) and as a member of the Research Council of the
Swiss National Science Foundation. He also organized nu-
merous scientific meetings and was on the editorial board of
various scientific journals. From 1975 to 1988, he was editor
in chief of the journal Wilhelm Roux’s Archives for
Developmental Biology, which was renamed Development
Genes and Evolution in 1996.

1 I apologize to all of Rudolf Weber’s excellent postdocs and students
whom I did not name here for reasons of space.
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