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cules’ (1969). He was editor for the journal ‘Nuclear Instruments and Meth-
ods in Physics Research’ since it started in 1957.

The Nobel lecture that Kai M. Siegbahn gave on 8th December 1981,
when he received the Nobel Prize, was on ‘Electron Spectroscopy for
Atoms, Molecules and Condensed Matter’.

ESCA is now used routinely for studies of surface reactions such as
those that occur in corrosion and catalytic reactions; for testing the sur-
faces of semi conductors etc. These are vital in many process industries.
Later Nobel Prizes have been awarded for a deep understanding of process-
es at surfaces. ESCA is an extremely sensitive technique, and particularly
with the rapid development of computers, become fairly all-pervasive.

Kai Siegbahn was deeply committed to science and its applications.
He was a simple person and a good friend.

M.G.K. Menon

CARLO BALDOVINO DI ROVASENDA (F 15.X11.2007)

Carlo Baldovino di Rovasenda € nato a Torino il 17 giugno 1906. Dopo gli
studi liceali, nel 1923 s'iscrive al Politecnico di Torino (Regia Scuola d'Inge-
gneria). Nel 1923-1924 diventa membro dell’Azione Cattolica. Frequenta il
circolo “Cesare Balbo” della FUCI, del quale sara eletto presidente nel 1925.
In questo ambito, svolge una grande attivita al livello piemontese e naziona-
le. Incontra l'assistente ecclesiastico della FUCI, il futuro Paolo VI, Giovanni-
Battista Montini. Termina questa attivita nel 1928-1929. 11 23 novembre 1928,
si laurea in Ingegneria Industriale Meccanica presso il Politecnico.

Nel 1929, entra nell’Ordine Domenicano, dove si dedica allo studio della
filosofia e della teologia. Sara consacrato sacerdote nel 1933. Nel 1936, pren-
de la licenza di filosofia presso I'Istituto Cattolico di Parigi e sara incaricato
di un ministero di predicazione e d'insegnamento nel suo Ordine. Occupera
anche diversi posti di responsabilita, prima a Torino e poi a Genova.

Nel mese di novembre 1972, la Segreteria di Stato lo nomina Diretto-
re aggiunto della Cancelleria della Pontificia Accademia delle Scienze
dove collabora con il Presidente Carlos Chagas.

Nel 1972, Papa Paolo VI, lo nomina Direttore, sara confermato nel 1978.

Nel 1975, sara incaricato di presentare proposte concrete per definire
la situazione dell’Accademia rispetto alla Santa Sede. Lapprovazione del
progetto permette al Presidente di prendere iniziative. Sara il rappresen-



COMMEMORATIONS OF DECEASED ACADEMICIANS XLI

tante della Santa Sede presso diverse organizzazioni e partecipera a con-
ferenze internazionali.

Il 3-7 ottobre 1981, ’Accademia pubblica una Dichiarazione sulle con-
seguenze dell'impiego delle armi nucleari. Il documento sara affidato a
cinque delegazioni di scienziati che lo rimettono ai governi delle cinque
principali potenze nucleari. La partecipazione di Padre di Rovasenda a
questa iniziativa sara di prima importanza.

Padre di Rovasenda lascia il suo incarico nel 1986. Nel 1987 sara
nominato Accademico onorario.

Il 23 novembre 1992 I'Universita di Genova gli conferisce la laurea
Honoris Causa in Architettura quale promotore del primo restauro di un
importante monumento nel centro storico devastato durante la seconda
guerra mondiale.

Il 17 giugno 2006 aveva festeggiato il suo centesimo compleanno con
i suoi fratelli domenicani del Convento di Santa Maria di Castello di
Genova e con molti amici.

+ Georges Card. Cottier, OP

JOSHUA LEDERBERG (T 2.I1.08)

The geneticist and microbiologist Joshua Lederberg was without any
doubt one of the leading scientists of the 20th century. He was a pioneer of
modern microbiology, one of the founders of molecular biology, and a leader
in the development of biotechnology. He participated in laying the founda-
tions for genetic engineering and the genetic approaches to medicine.

When he was a young professor of genetics at the University of Wiscon-
sin, he published important papers describing his discovery of viral trans-
duction which consists in the ability of viruses that infect bacteria to trans-
fer fragments of DNA from one infected bacteria to another and to insert
them into the bacterial genome. Transduction has important applications
in bacterial genetics and biotechnology and the use of viruses to manipulate
bacterial genomes became the basis of genetic engineering in the 1970s.

Already for his thesis work, he discovered important notions. He
showed that a sort of sexual reproduction occurs in E coli, so revealing both
an unexpected feature of microbial reproduction and providing an essen-
tial tool for genetic research.

For these achievements, Joshua Lederberg was awarded the Nobel
Prize, at the remarkably young age of 33.
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But his talents and inventiveness were not confined to genetics and
microbiology. Lederberg was also interested in Space exploration because of
its promises of the discovery of new secrets about nature of the universe
and about the origin of life. He helped to design equipment used by the
NASA on Space Mission and was one of the founding members of the
Space Science Board set up by the US National Academy in 1958.

In 1976, with his colleagues at the Instrumentation Research Laboratory
at Stanford University, Joshua Lederberg designed instruments for soil analy-
ses used on US Viking Spacecrafts during exploration of the planet Mars.

He was also a very competent applied mathematician and was one of
the first to realise the potential of computers and artificial intelligence for
the future of biomedical research and molecular biology. With a colleague
he created some of the first computers.

Another of his numerous talents was in Science Communication.
Between 1966 and 1971, he wrote a weekly column on Science, Society and
Public Policy in the Washington Post called Science and Man. He firmly
believed that governments, with the help of the scientific community could
improve social welfare, bring about a just and lasting peace and protect the
environment.

Joshua Lederberg died on February 2 of this year. He was born in Mont-
clair New Jersey, in 1925. His father was an Orthodox rabbi and his moth-
er descended from a long line of rabbinical scholars. His parents immigrat-
ed to America from Palestine in 1924 and the family moved to New York
when he was 6 months old. He was attracted to Science at an early age. It
is said that he declared at the age of 7 that his ambition was to be like Ein-
stein and to discover a few theories in Science.

His life was rich in great achievements. The community of humans has
lost one of its most brilliant and productive minds.

Nicole M. Le Douarin
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AARON J. CIECHANOVER

Aaron Ciechanover was born in Haifa, Israel in 1947. His parents,
Yitzhak and Bluma, immigrated to Israel as children from Poland in the
1920s. He obtained his elementary and high school education in Haifa, and
moved to Jerusalem where he obtained his M.Sc. in Biochemistry (1970)
and M.D. (1973) degrees from ‘Hadassah’ and the Hebrew University
School of Medicine. Following military service as a physician in the Israeli
Defense Forces (1973-1976), Ciechanover pursued a career in biological
research and obtained a doctoral (D.Sc.) degree from the Faculty of Medi-
cine of the Technion (Israel Institute of Technology) in Haifa (1981). Dur-
ing that period, along with his thesis advisor Professor Avram Hershko, and
in collaboration with Professor Irwin A. Rose in the Fox Chase Cancer Cen-
ter in Philadelphia, Pennsylvania, USA, he discovered the ubiquitin prote-
olytic system.

Following graduation, Ciechanover continued his training as a post-doc-
toral fellow at M.I.T. and the Whitehead Institute in Cambridge, Massachu-
setts (1981-1984) in the laboratory of Professor Harvey Lodish. There he
worked on receptor-mediated endocytosis, but mostly continued independ-
ently his studies on the ubiquitin system. He also collaborated with Profes-
sor Alexander Varshavsky and his graduate student at the time, now Profes-
sor Daniel Finley, demonstrating the universality of the system in eukaryotes
and its first biological role in cells — removal of short-lived proteins. In 1984
Ciechanover returned to Israel and joined the Faculty of Medicine of the
Technion where he is currently a Distinguished Research Professor.

The discovery of the ubiquitin system added yet another layer to our
understanding of regulation of gene expression. From a scavenger, unregu-
lated and non-specific end process, it has become clear that proteolysis of
cellular proteins is a highly complex, temporally controlled and tightly reg-
ulated machinery that plays major roles in a broad array of basic biological
processes. Among these are cell cycle, development, differentiation, regula-
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tion of transcription, antigen presentation, signal transduction, receptor-
mediated endocytosis, quality control, and modulation of diverse metabol-
ic pathways. The discovery of the complex ubiquitin system and its diverse
functions has changed the paradigm that regulation of cellular processes
occurs mostly at the transcriptional and translational levels, and has set
regulated protein degradation in an equally important position. The discov-
ery of modification by ubiquitin-like proteins and the diverse non-prote-
olytic functions it serves, along with the unraveling of non-destructive roles
of ubiquitination, have broadened the scope of this novel mode of post-
translational modification beyond degradation, and set it as a broad, yet
highly specific mechanism of post-translational regulation of gene expres-
sion. With the multitude of substrates targeted and processes involved, it
has not been surprising to discover that aberrations in the pathway are
implicated in the pathogenesis of many diseases, among them certain
malignancies, neurodegenerative disorders, and pathologies of the immune
and inflammatory system. As a result, the system has become a platform
for drug targeting, and mechanism-based drugs are currently developed,
one of them is already on the market.

Professor Ciechanover has received numerous awards for his achieve-
ments. Among them are the 2000 Albert Lasker Award for Basic Medical
Research (shared with Professors Avram Hershko and Alexander Var-
shavsky), the 2003 Israel Prize for Biological Research, and the 2004 Nobel
Prize in Chemistry (shared with Professors Avram Hershko and Irwin A.
Rose). He is a member of many esteemed bodies, among them the Nation-
al Academy of Sciences of the USA (Foreign Member), and the Israeli
National Academy of Sciences and Humanities.

SELECTED STUDIES

Research articles:

1. Ciechanover, A., Hod, Y. and Hershko, A. (1978). A Heat-stable Polypep-
tide Component of an ATP-dependent Proteolytic System from Reticu-
locytes. Biochem. Biophys. Res. Comumun. 81, 1100-1105.

2. Ciechanover, A., Heller, H., Elias, S., Haas, A.L. and Hershko, A. (1980).
ATP-dependent Conjugation of Reticulocyte Proteins with the Polypep-
tide Required for Protein Degradation. Proc. Natl. Acad. Sci. USA 77,
1365-1368.
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STANISLAS DEHAENE

My field of scientific research is the domain of cognitive neuroscience
— understanding how the architecture of the brain gives rise to cognitive
functions such as action, decision, language, or mathematics.

My initial training, at the Ecole Normale Supérieure in Paris, was
indeed in mathematics, but I quickly switched to a PhD in psychology,
with my mentor the psycholinguist Jacques Mehler. With him, I studied
how language comprehension, and especially the understanding of num-
bers, is represented in the human brain. My second mentor is the molec-
ular neurobiologist Jean-Pierre Changeux — with him, I developed models
of how neural networks operate and can learn to perform sophisticated
cognitive tasks under conscious control.

In the early 1990s, brain imaging, first with positron emission tomog-
raphy, then with functional magnetic resonance imaging, began to emerge
as a major new technique to study the organization of the human brain in
a totally non-invasive manner. With the help of Michael Posner, with whom
I worked at the University of Oregon from 1992 to 1994, I began to devel-
op neuroimaging paradigms to study reading, calculation, and even con-
sciousness in the human brain. We made several discoveries — for instance,
a region of the parietal lobe which is systematically involved in number
processing and calculation. We also found another region, now in the ven-
tral temporal cortex, which holds an orthographic code for written words.
Finally, my team was among the first to study the depth of non-conscious
processing of words in the human brain — we discovered that so-called sub-
liminal presentations, where a word is flash but is not consciously seen, suf-
ficed to activate semantic representations in the brain. We also found that
the ability to consciously perceive the same stimuli is associated with
extended activation, notably in the prefrontal cortex, which coincides with
our ability to report what we see to us and to others.

In 2005, I was elected a member of the French Academy of Sciences,
and on the same year I became a professor at the College de France in
Paris, in the chair of Experimental Cognitive Psychology. My laboratory,
however, is not at the College de France itself, but just south of Paris, in
Saclay, at the French Atomic Energy Commission, in a building called
NeuroSpin which is one of France’s advanced neuroimaging research
centers. My laboratory receives funding from INSERM, the French
National Institute of Health and Medical Research. Indeed, my research
continues to focus on higher cognitive functions of the human brain, but
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with a focus on two more recent topics of broader interest for the educa-
tion and medical communities. First, how does schooling, for instance in
the domains of reading or mathematics, affect our brain organization,
and can we use this knowledge to improve the organization of our schools
or the rehabilitation techniques that are used to help dyslexic or dyscal-
culic children. Secondly, can we measure consciousness in the human
brain, and can we use this knowledge to improve the understanding and
treatment of patients in a coma, vegetative state, locked in, or with other
non-communicative disorders.

Issues of the relation between mind and brain used to belong to pure
philosophy, yet are increasingly submitted to an experimental analysis,
thanks to the new tools of neuroscience and imaging. Although these
results fascinate scientists and non-scientists alike, I am well aware that
they remain controversial and also create anxiety for those who fear that
we are opening Pandora’s box by questioning issues of responsibility or
self ownership. Nevertheless, I am convinced that understanding the con-
stitution of our minds is not only an important intellectual challenge, but
also an essential practical issue that will quickly lead to beneficial
advances in the domains of medicine and education. I therefore look for-
ward to debating these issues with other Academy members, and am very
grateful to the Pontifical Academy for its hospitality and openness in
organizing discussions on these matters.

Jost G. FuNEs, S.J.

It is a great honor and responsibility to be the Director of the Vatican
Observatory. When I was asked if I would agree in being appointed Director
of the Vatican Observatory, the item in the job description that scared me the
most was to be part of the Pontifical Academy of Sciences. I am aware that
I do not have the academic credentials; I am a ‘Perdurante Munere’ member.
However, I hope to be helpful to the Academy in any way I can.

TAakASHI GOJOBORI

I am Takashi Gojobori, the Vice-Director and Professor of the National
Institute of Genetics, Mishima, Japan. I am also the Director of the Center
for Information Biology and DNA Data Bank of Japan (DDBJ) in this Insti-
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tute. It is my great honor to be an Academician of such a world-oldest and
prestigious academy as the Pontifical Academy of Sciences.

After finishing my Ph.D. (1979) at Kyushu University, Japan, I was
Research Associate and Research Assistant Professor at the University of
Texas at Houston for 4 years (1979-1983). I also experienced a Visiting Assis-
tant Professorship at Washington University Medical School in St. Louis
(1985, 1986) and a Visiting Research Fellowship at Imperial Cancer
Research Fund (ICRF) in London (1989).

I started my evolutionary work from comparisons of the viral
genomes about 25 years ago, because at that time the only available
genome data were from viruses. I then found that retroviral RNA genes
evolve a million times faster than their DNA counterparts in the human
genome. I believe my evolutionary works of this kind on viral genomes
pioneered the now-called ‘evolutionary genomics’ or ‘comparative
genomics’. I then extended my evolutionary work to the genomes of
prokaryotes including bacteria, discovering that about one seventh, on
average, of all the genes in bacterial genomes have undergone horizontal
gene transfer from other species in the studies of pair-wise comparisons
of more than 150 complete genomes then available.

As the complete genomes of eukaryotes including humans have
become available, I finally got started working on evolutionary genomics
of the nervous system. In particular, I am very interested in the evolution-
ary origin and process of the central nervous system and the brain. In
this line of my study, I found that a substantial number of human genes
specifically expressed in the brain are also expressed, as homologues, in
the neural system of primitive organisms such as a planarian brain and
the hydra neural cells.

Finally, I would like to express my sincere gratitude and deepest respect
to the Pontifical Academy of Sciences for selecting me as an evolutionary
scientist to be an Academician of this outstanding Academy. I hope I can try
to do my best to make contributions to this Academy.

KRISHNASWAMY KASTURIRANGAN

I took my Bachelor of Science with Honours (1961) and Master of Sci-
ence degrees (1963) in Physics from Bombay University and received my
Doctorate Degree in Experimental High Energy Astronomy (1971) from
the Physical Research Laboratory, Ahmedabad, under the guidance of
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Prof. Vikram Sarabhai, a well-known Cosmic Ray Physicist and India’s
pioneer in the space programme.

In the early phase of my research career, I made wide-ranging contribu-
tions to the design and development of sensors and telescope systems for
astronomy research in optical, ultraviolet, x-ray and gamma-ray radiation
domains. They have been successfully flown in the last three decades in bal-
loons, rockets and satellites. In the early phase of my research career I was
one of the earliest to determine the spectrum of diffuse cosmic x-rays in the
20-200 Kev range, investigate the time variabilities of some of the strong x-
ray sources such as ScoX-1, Cyg X-I and HerX-1 and hard X-ray spectral
behavior of HerX-1.123456 Further, I also studied super luminal source GRS
1915 + 105 relating to quasi-regular bursts and detection of x-ray dips as
well as relating these with accretion models.”* T also worked on the concep-
tualization and implementation of an experiment to search for a possible
unique ring structure around the Sun and placing useful upper limits to its
mass.’ I contributed to the discovery of an interesting phenomenon of
enhanced ionization, resulting from the transit of ScoX-1, in the night time
low latitude D-region of the earth’s ionosphere through its perturbation on
the VLF propagation in this region, including the estimation of the related
quantitative effects.'o!!

Moving over to India’s Space programme, (1974-1989) my subsequent
major efforts focused on the design and development of world class remote
sensing satellites, one of the key element of India’s space capability for
earth resource survey. These efforts have led to an impressive set of seven
world class remote sensing satellites, operating in a variety of spatial, spec-
tral and temporal resolution domains.!?

As the Director of India’s premier Centre for design and development of
satellites (1990-1994), I directed a major programme of building satellites for
communication/broadcasting, earth observation including ocean observa-
tion and scientific exploration. Subsequently for nearly a decade (1994-2003)
I headed the Indian Space Programme where I oversaw a multi-dimensional
and multi-disciplinary space endeavour encompassing development and
operationization of new application satellites, launch vehicles for launching
Polar Orbiting Satellites, Geosynchronous Satellites as well as a variety of
space applications relating to earth resources survey, communication, mete-
orology, broadcasting including education and health care as well as space
science. In this context I should also mention that I led a national science
group to define a unique astronomy satellite which is India’s first dedicated
multi-wavelength high energy observatory called ASTROSAT. In this time



L SELF-PRESENTATION OF THE NEW MEMBERS

frame, I also lead the planning and decision making process to undertake an
ambitious scientific mission for the exploration of the moon. All these efforts,
have caused India to be recognized as one of the leading space-faring nations
among the handful of seven countries across the world.!341516

Currently I head a unique institution called the National Institute of
Advanced Studies which is devoted to interdisciplinary studies in areas like
education, cognitive science, urban studies, conflict resolutions and so on
by bringing in the knowledge base in social science, humanities and natu-
ral sciences.

I am a Fellow of the Indian Academy of Sciences (FASc), Indian Nation-
al Science Academy (FNA), National Academy of Sciences of India
(FNASc), and Indian National Academy of Engineering (FNAE). Also I am
a Member of the International Astronomical Union, the International Acad-
emy of Astronautics, Fellow of the Third World Academy of Sciences and
Honorary Fellow, Cardiff University, UK.

Among the several awards I have won, some of the important ones
include the Shanti Swarup Bhatnagar Award in Engineering Sciences
(1983), TSPRS Brock Medal’ instituted jointly by ISPRS and ASPRS (2004),
Allan D. Emil Memorial Award of the International Astronautical Federa-
tion (IAF) (2004), ‘Lifetime Achievement Award’ of the Asia-Pacific Satellite
Communications Council (2005), Theodore Von Karman Award by Interna-
tional Academy of Astronautics (IAA) (2007), ‘Officer of the Légion d’hon-
neur’ by the President of the French Republic (2002), and top National
Civilian Awards of Padmashri, Padmabhushan and Padma Vibhushan.
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