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The Order of the White Eagle
The oldest and highest state decoration of the Republic of Poland, awarded for
remarkable civil and military merits, during the time of peace and war, for the
glory and development of the Republic of Poland. It is awarded to the most
eminent Poles and the highest-ranking representatives of foreign countries.
In 2017 President Andrzej Duda decorated two members of the Polish Academy of Sciences with the Order of the White Eagle in recognition of their
contribution to the development of Polish medicine and for their achievements in scientific and research work:

A. HRECHOROWICZ/KPRP

Professor Ryszard Jerzy Gryglewski
Polish pharmacologist and physician, ordinary
member of the Polish Academy of Sciences since
1991, Professor emeritus at the Collegium Medicum, Jagellonian University, recipient of honorary
doctorates from numerous universities worldwide.
In 1976, together with S. Bunting, J. Vane and
S. Moncada, he discovered prostacyclin, which set
off many further scientific discoveries. A year later
he discovered the first selective inhibitor of thromboxanes. One of the most-cited authors in the world
literature in the field of biomedical sciences in the
years 1965‒2005.

K. SITKOWSKI/KPRP

Professor Mieczysław Chorąży
Specialist in biochemistry and molecular biology
of cancer, ordinary member of the Polish Academy
of Sciences, longtime Head of the Department of
Biology of Cancer of the Maria Skłodowska-Curie
Institute – Oncology Center in Gliwice. Recipient
of the title of doctor honoris causa from the Medical University of Bialystok and Medical University
of Silesia. Author of many publications on cancer
biology, including book written with Kazimierz
Dux Wstęp do biologii nowotworów [Introduction to
Cancer Biology].
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A. POWAŁOWSKA

Foreword from the President of the Academy

The year 2017 witnessed a clear decision of the Polish Academy of Sciences on the protection
of the Białowieża Forest against the rash deforestation. During the past year, the Polish Academy
of Sciences repeatedly called for urgent development of a coherent strategy for the protection
of this unique ancient habitat and conservation area, above all taking into account the facts and
results of scientific research. In the issued statement, we have indicated the need to solve complex
socio-ecological problems arising in this area by developing uniform legal regulations that will
not only help to protect the Białowieża Forest more affectively, but also gain favor with the local
community.
Another important issue that we have been intensely involved in last year is the fight against
smog. Smog is a real problem in Poland that affects the health and lives of millions of people. High
concentrations of suspended dust and benzo(a)pyrene may increase the risk of developing cancer,
chronic respiratory, and cardiovascular diseases. In this context, micro heat and power plants and
small electrostatic precipitators, developed with particular concern for the environment at the PAS
Institute of Fluid-Flow Machinery in Gdańsk, constitute a substantial contribution of the Polish
Academy of Sciences to innovative anti-smog technologies.
The third extremely significant matter is the fight against diseases transmitted by ticks – Poland
belongs to countries with high incidence rates of tick-borne diseases. The first step to get a longterm research initiative off the ground has already been taken. The meeting of the Interdisciplinary
Team for Preventing Tick-borne Infections was organized under the PAS patronage and over 50
representatives of science and business circles met in Wrocław to share their views on this matter.
In 2017, representatives of the Polish Academy of Sciences – the leading state research institution in Poland – participated in the work of the National Congress of Science, formulating proposals for systemic changes in science and higher education. Within the Academy, the project of
establishing the PAS University, announced a year earlier, contributed to a several-month discussion on the reform of the Polish Academy of Sciences. There are many ideas regarding the future
of the Academy. However, the discussion which direction the Academy should proceed remains at
the discretion of the PAS community, and above all the PAS Members.

Prof. Jerzy Duszyński
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Presidium of the Polish Academy of Sciences
PRESIDENT OF THE ACADEMY
Jerzy DUSZYŃSKI
Corresponding Member of the Academy

A. POWAŁOWSKA

Professor at the Nencki Institute
of Experimental Biology (Laboratory
of Bioenergetics and Biomembranes).
A specialist in the field of energy
metabolism and the molecular foundations
of mitochondrial and neurodegenerative
diseases.

VICE-PRESIDENTS OF THE ACADEMY
Stanisław CZUCZWAR
Corresponding Member of the Academy
Professor at the Medical University of Lublin
(Chair and Department of Pathophysiology)
and at the Institute of Rural Medicine in
Lublin (Department of Pathophysiology).
A specialist in the field of antiepileptic drug
interactions in developing treatment methods
for drug-resistant epilepsy.

Elżbieta FRĄCKOWIAK
Corresponding Member of the Academy
Professor at the Poznań University
of Technology (Institute of Chemistry
and Technical Electrochemistry). A specialist
in the storage and conversion of chemical
energy into electrical energy, capacitors, fuel
cells, and hydrogen electrosorption in carbon
materials.
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Stefan MALEPSZY
Ordinary Member of the Academy
(Vice-President till 30 September 2017)
Professor at the Warsaw University of Life
Sciences (Department of Plant Genetics,
Breeding and Biotechnology). A specialist
in genetics and biotechnology – the fundamentals
of genetic improvement in plants and factors in
the use of genetic modifications.

Edward NĘCKA
Ordinary Member of the Academy
Professor at the Jagiellonian University
in Krakow (Institute of Psychology).
A specialist in the cognitive mechanisms
underlying individual differences,
especially creativity and intelligence.

Paweł ROWIŃSKI
Corresponding Member of the Academy
Professor at the PAS Institute of
Geophysics. A specialist in hydrodynamics
and hydrology, especially mathematical
modeling and experimental research into
hydrological and hydrophysical processes.

CHANCELLOR OF THE ACADEMY

J. OSTAŁOWSKI (6)

Tadeusz LATAŁA
He graduated from the Military University
of Technology in Warsaw and completed
postgraduate studies in management. He
gained experience gained as manager at
ZUS (Polish Social Security Institution),
director at the National Depository of
Securities and deputy director for general
issues at the PAS Institute of Geophysics.
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Representatives of the Divisions
■■ Stanisław Filipowicz, Ordinary Member of the Academy, Dean of Division I:
Humanities and Social Sciences

■■ Leszek Kaczmarek, Ordinary Member of the Academy, Dean of Division II:
Biological and Agricultural Sciences

■■ Roman Micnas, Ordinary Member of the Academy, Dean of Division III: Mathematics,
Physics, Chemistry and Earth Sciences

■■ Antoni Rogalski, Ordinary Member of the Academy, Dean of Division IV:
Engineering Sciences

■■ Witold Rużyłło, Ordinary Member of the Academy, Dean of Division V:
Medical Sciences

Chair of the Council of Provosts (for each Division)
■■ Jerzy M. Brzeziński, Ordinary Member of the Academy, Division I:
Humanities and Social Sciences

■■ Romuald Zabielski, Corresponding Member of the Academy, Division II:

Biological and Agricultural Sciences
■■ Małgorzata Witko, Corresponding Member of the Academy, Division III:
Mathematics, Physics, Chemistry and Earth Sciences
■■ Krzysztof Malinowski, Ordinary Member of the Academy, Division IV:
Engineering Sciences
■■ Tomasz Brzozowski, Corresponding Member of the Academy, Division V:
Medical Sciences

Presidents of the Academy’s Territorial Branches
■■ Janusz Limon, Ordinary Member of the Academy, Polish Academy of Sciences
Branch in Gdańsk

■■ Józef Dubiński, Corresponding Member of the Academy, Polish Academy of Sciences
Branch in Katowice

■■ Andrzej Jajszczyk, Corresponding Member of the Academy, Polish Academy of Sciences
Branch in Kraków

■■ Tomasz Trojanowski, Ordinary Member of the Academy, Polish Academy of Sciences
Branch in Lublin

■■ Aleksander Welfe, Corresponding Member of the Academy, Polish Academy of Sciences
Branch in Łódź

■■ Mariusz Piskuła, Corresponding Member of the Academy, Polish Academy of Sciences
Branch in Olsztyn and Białystok

■■ Roman Słowiński, Ordinary Member of the Academy, Polish Academy of Sciences
Branch in Poznań

■■ Andrzej Żelaźniewicz, Corresponding Member of the Academy, Polish Academy of Sciences
Branch in Wrocław

Chair of the Council of Directors of Academy Research Units
■■ Prof. Marek Jeżabek
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The PAS General Assembly session, 7 December 2017

General Assembly of the Polish Academy of Sciences
The Academy’s highest governing body is the General Assembly, a gathering consisting of
all national members of the Academy. The General Assembly directs the work of the Academy
and supervises its whole activity, adopting resolutions binding on other bodies of the Academy.
The General Assembly of the Polish Academy of Sciences may make statements on issues of
importance to the nation and the State.
During the 135th General Assembly of the Polish Academy of Sciences in December 2017,
26 new foreign members of the Academy were elected. At the same session, the 2017 PAS
President’s awards ceremony took place.

Members of the Polish Academy of Sciences
As of 31 December 2017, the Academy included 319 national members and 199 foreign
members. Among national members, 51 belonged to Division I: Humanities and Social Sciences, 72 – to Division II: Biological and Agricultural Sciences, 86 – to Division III: Mathematics, Physics, Chemistry, and Earth Sciences, 73 – to Division IV: Engineering Sciences,
and 37 – to Division V: Medical Sciences.
The full list of the Academy’s national and foreign members is available on the PAS website.
Link: institution.pan.pl/index.php/institution/members

J. OSTAŁOWSKI (6)
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T. PÓŹNIAK

A. WÓJTOWICZ

M. FILIPOWICZ

Humanities and Social Sciences
DEAN OF DIVISION I
Stanisław Filipowicz – born 15 February 1952, historian of political thought, a graduate
of the Faculty of Law and Administration at the University of Warsaw. In his research he
focuses on the issue of different models of political rationality, liberal tradition, and transformations of classical patterns of thought originating in the tradition of the Enlightenment. Ordinary Member of the Academy; Professor at the Faculty of Political Science and
International Studies, University of Warsaw; Director of the Institute of Political Science,
University of Warsaw (in 1991–1999); since 1995 Head of the Department of History of
Political Thought and Social Movements, University of Warsaw.
CHAIR OF THE COUNCIL OF PROVOSTS OF DIVISION I
Jerzy M. Brzeziński – born 13 April 1947, graduate of the Department of Psychology at
the Adam Mickiewicz University in Poznań; a specialist in psychological research methodology. Ordinary Member of the Academy; member of the PAS Presidium (since 2007);
Vice-President (in 2007–2010) and member of the Presidium of the Polish Academy of
Sciences Branch in Poznań (since 2011); since 2004 Editor-in-Chief of the Nauka quarterly.
Professor at the Institute of Psychology, Adam Mickiewicz University; Head of the Department of Basic Psychological Research, Adam Mickiewicz University (in 1979–2016). Member of the PAS Committee on Psychology (since 1981) and the PAS Committee on Ethics
in Science (since 2007).
DEPUTY CHAIR OF THE COUNCIL OF PROVOSTS OF DIVISION I
Grażyna Borkowska – born 11 April 1956, graduated from the Faculty of Polish Studies,
University of Warsaw. Corresponding Member of the Academy, Professor at the Institute
of Literary Research of the Polish Academy of Sciences, Professor Borkowska is Chair of the
Adam Mickiewicz Literary Society and Editor-in-Chief of the Pamiętnik Literacki quarterly.
She is a member of the PAS Committee of Literary Sciences and of the editorial council of
the Academia monthly (and other periodicals). In 2010–2014, Grażyna Borkowska chaired
the Council of the National Programme for the Development of Humanities. Her research
is focused on nineteenth- and twentieth-century literature; particularly, works by female
authors: N. Żmichowska, E. Orzeszkowa, Z. Nałkowska, and M. Dąbrowska – the figures
most of her books and articles deal with.

At the end of the year 2017, Division I: Humanities and Social Sciences comprised 51 members
(27 ordinary and 24 corresponding members) plus
29 foreign members. It is with deep regret that we
note that Ordinary Members Józef Kozielecki and
Władysław Markiewicz, Corresponding Member
Henryk Chołaj, and Foreign Members Klaus Zernack and Piotr Wandycz passed away in 2017.
The Division held 3 plenary meetings during
the year. The gathering on 20 April was devoted to
the activity of task-force committees. Prof. Dariusz
Jemielniak delivered a lecture entitled “Research
into Internet Communities: Organization of Open
Collaboration”. The meeting on 29 May was
attended by Prof. Paweł Rowiński, Vice-President
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of the Academy, and devoted to the project for
establishing a University of the Polish Academy of
Sciences (UPAS). The gathering on 9 November
was held to elect candidates for foreign members.
During the meeting the Division’s scientific prizes
were granted (see p. 101).
The Council of Provosts held 2 meetings devoted to evaluating the activity of the scientific
institutes affiliated with Division I in the years
2013‒2016: the PAS Institute of Archaeology and
Ethnology, the PAS Institute of Literary Research,
the PAS Institute of Philosophy and Sociology, the
PAS Institute of History, the PAS Institute of the
Polish Language, the PAS Institute of Rural and
Agricultural Development, and the PAS Institute

Polish Academy of Sciences | Polska Akademia Nauk

J. OSTAŁOWSKI

HUMANITIES AND SOCIAL SCIENCES

The ceremony of granting Division I scientific awards

of Political Studies. The Council issued a positive
opinion on the activity of the institutes, with the
provision that the PAS Institute of Archeology and
Ethnology and the PAS Institute of Rural and Agricultural Development would receive suggestions for
the improvement of their situation.
Various members of Division I received numerous prestigious prizes and distinctions in 2017,
including the following: Jerzy Brzeziński received
the Medal of the Commission of National Education; Przemysław Czapliński received the Individual Prize (2nd degree) awarded by the Rector of
the Adam Mickiewicz University, the Jan Długosz
Prize for the book Poruszona mapa [A Moved
Map], and the Medal of the Commission of National Education; Dariusz Doliński received the
Prize of the Rector of the SWPS University of
Social Sciences and Humanities for his scientific
achievements; Stanisław Gomułka received the
2016 “Jędrzejów Citizen of the Year” distinction
for his public activity; Małgorzata Kossowska
received the Scientific Prize of the Rector of the
Jagiellonian University for her scientific achievements in the academic year 2016/2017; Andrzej K.
Koźmiński received an honorary doctorate from

the ESCP Europe Board of Governors; Zbigniew
Kwieciński received a Medal from the Board of
the Faculty of Educational Studies of the Adam
Mickiewicz University for his contributions to
modern pedagogy; Ewa Łętowska received the
Ksawery and Mieczysław Pruszyński Prize from
the Polish PEN Club and the Courage in Public
Scholarship Award from the Transregional Center
for Democratic Studies and the NSSR Europe Collective; Stanisław Mossakowski received the Silver
“Cross of Małopolska” Badge of Honor; Karol
Myśliwiec received the Prize of the Rector of the
Adam Mickiewicz University for the best academic
book of 2017 W cieniu Dżesera – Badania Polskich
Archeologów w Sakkarze [In Djoser’s Shadow. Excavations by Polish Archeologists in Saqqara] and the
Erazm Majewski Medal from the State Archeological Museum in Warsaw for lifetime achievement;
Hubert Orłowski received the “Merentibus” Medal
from the University of Wrocław; Piotr Skubiszewski was made a Commander of the Ordre des Arts et
des Lettres by the French Ministry of Culture and
received the “Lux et Laus” Medal from the Standing Committee of the Polish Medievalists; Jerzy
Strzelczyk received the “Lux et Laus” Medal from
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the Standing Committee of the Polish Medievalists; Piotr Sztompka received an honorary doctorate
from the Maria Grzegorzewska University; Michał
Tymowski received the Clio Award for author’s individual contribution to the popularization of history from the Association of the Publishers of History
Books for his book Europejczycy i Afrykanie [Europeans and Africans]; Stanisław Waltoś received the
annual distinction for the 14th issue of the textbook Proces karny – Zarys systemu [The Criminal
Trial. Outline of the System]; Jerzy Wilkin received
the Prof. Edward Lipiński Prize from the Polish
Economic Society for his book Instytucjonalne i kulturowe podstawy gospodarowania – Humanistyczna
perspektywa ekonomii [Institutional and Cultural
Foundations of the Economy. Humane Perspective of Economics]; Bogdan Wojciszke (together
with Andrea Abele-Brehm) received the Moscovici
Award from the European Association of Social
Psychology; and Jan Woleński received the Prize of

the Rector of the University of Information Technology and Management in Rzeszów.
In the year 2017, there were 24 scientific committees and 3 task-force committees affiliated
with Division I of the Academy. These committees worked to integrate the research community
and organized various events to better promote
research findings. The Committee on Cultural
Studies raised the issue of “the culture of mobility”
during the 3rd Congress of the Polish Association of Cultural Studies “Cultures on the Move:
Migrations, Transfers, Epistemologies”. Division
I supported the professional development of young
scholars – the Committee on Pedagogical Sciences organized the 31st Summer School of Young
Educators. In addition, the Division raised issues
present in public debate – the Committee on Legal
Sciences co-organized the conference “The Constitution of the Third Republic of Poland on the
20th Anniversary of Its Entry into Force”.

Edward Gresham and Copernicanism in Shakespeare’s England
B. Bienias | J. Włodarczyk | Institute for the History of Science |
Polish Academy of Sciences
The last century has witnessed intense efforts to
investigate the reception of Copernicus’s astronomy
and the ways it was developed in various academic
centres across Europe at the turn of the 17th century. Apparently, one could hardly expect to offer
any original contribution at this stage. And yet the
analysis of Edward Gresham’s Astrostereon (1603),
a treatise which has not hitherto been investigated
by the historians of science, has shown an unknown,
original facet of astronomy in England in Shakespeare’s time and has shed new light on some wellestablished tenets in the history of astronomy.
Edward Gresham (1565–1613) was an astronomer and astrologer who made his own observations
of celestial bodies and regularly published astrological almanacs. We know very little of his life. He lived
in Stainford, Yorkshire, and in London. In the years
1603–1607 Gresham published astrological almanacs. Following the disclosure of the Gunpowder
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Title page of Gresham’s Astrostereon...
© British Library Board (MS Sloane 753, fol. 1r), BL London
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Fragment of Visscher’s panorama of London c.1600, comprising the view of Gresham’s lodgings near London Bridge

Plot there were rumours that he foresaw the events
in his 1605 almanac, and – in consequence – that
he was implicated in the plot. Unfortunately, there
are no extant copies of this particular almanac, and
therefore we do not know what exactly Gresham
wrote there. However, his extant almanacs reveal
that while describing the seasonal changes, Gresham
referred to the movement of the Earth around the
Sun. Gresham also practised medicine and magic,
which unfortunately became the reason for his involvement in courtly intrigues, namely the divorce
of Robert Devereux, third Earl of Essex, and Francis
Howard, and the poisoning of Sir Thomas Overbury. Gresham was spared the consequences of his
involvement in the affair only because he died in
1613, before the end of the trial.
Apart from his astrological almanacs, Gresham
left an unpublished treatise entitled Astrostereon or
A Discourse of the Falling of the Planet dated by its author 1 September 1603. There are five extant copies
of this text in the libraries in London and Oxford.
It is assumed that the treatise was fairly popular in
England in the 17 th century, although until now it
has not been thoroughly studied. The text is interesting for several reasons. It is an example of the

assimilation of new cosmological theories: Copernicanism and natural philosophy which rejected the
physics of solid celestial spheres, promulgating a free
movement of the planets in space and their common
nature with regard to their physical properties. The
discussion on the nature of planets is accompanied
by a lengthy fragment regarding the probability of
existence of a world similar to ours on the Moon.
At the same time, in this new worldview, Astrostereon tries to defend astrology in which Gresham was
a learned practitioner.
The treatise is dated 1603, hence it belongs to
the important period in the history of science which
witnessed the acceleration of the process of integration of descriptions of earthly and celestial realms.
Gresham willingly entered the European discourse
on the (non)conformity of the heliocentric astronomy with the Scriptures, presenting in Astrostereon
a set of arguments based on the exegesis of relevant
biblical passages.
At the current stage of research, we have been
able to determine that Gresham was the first person
in the history of astronomy to use Copernicus’s theory in order to prognosticate the occultations of stars
by planets. From the observation of such phenom-
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The Copernican universe according to William Gilbert,
London, ca. 1603

ena he made an argument for the intransparency of
planets and their Earth-like nature. Secondly, in the
epoch of pre-telescopic observations, he was debating the possibility of an Earth-like nature of the
surface of the Moon, using as proof his observations
of the Moon with the unaided eye. His views could
have influenced Thomas Harriot (ca. 1560–1621),
an English scholar who preceded Galileo in telescopic observations of the Moon. Thirdly, Astroste-

reon presents a vision of the inhabited Moon a few
years before Johannes Kepler’s Somnium (1611) –
a work devoted to heavenly phenomena observed
from the surface of the Moon – was made public.
Thus, it makes the issue of the circulation of such
ideas in Europe more intriguing, as it is linked to the
unsolved mystery of Kepler’s suggestion that a copy
of Somnium was available in England around 1609.
Therefore, Gresham precedes Kepler in being the
author of lunar astronomy. Furthermore, Astrostereon
is a notable example of an attempt to reorganize the
basics of astrology in the new, heliocentric system
of the world. Finally, the works on establishing the
source text of Astrostereon have shed new light on
the circulation of scientific manuscripts in England
and their afterlife.

Further reading
Bienias B. (2018). The place of MS Sloane 3703 among Early
Modern English translations of the French paraphrase
of Salomon Trismosin’s Splendor Solis, Manuscripta (in
press).
Włodarczyk J. (2018). Edward Gresham, A Fellow English
Man in the Moon (prior to Galileo), Notes and Records
of the Royal Society (in press).
Włodarczyk J., Kremer R.L. (2018). Edward Gresham,
Copernican Cosmology, and Planetary Occultations
in Pre-Telescopic Astronomy, Journal for the History of
Astronomy (in press).
Institute for the History of Science
ul. Nowy Świat 72, 00-330 Warszawa
phone: 48 (22) 826 87 54
fax: 48 (22) 826 61 37
e-mail: ihn@ihnpan.waw.pl
www.ihnpan.waw.pl

Treasures from Faras
S. Jakobielski | Institute of Mediterranean and Oriental Cultures | Polish Academy of Sciences
In the early sixties of the twentieth century, Professor Kazimierz Michałowski, who is considered to
be the founder of the Polish school of Mediterra-
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nean archaeology, discovered a cathedral with over
150 wall paintings decorating its interior. It is located in a small Nubian village Faras in the Sudan.
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SUDAN NATIONAL MUSEUM IN KHARTOUM

Faras, known from the textual sources as Pachoras,
was in early medieval times an important fortified
town, the seat of the kings as well as metropolitan
bishops and the capital of the Kingdom of Nobadia.
The unearthing of the hitherto almost unknown lost
Christian realm with its astonishing treasures in the
middle of the Islamic civilisation became a sensation
which was hailed as a “miracle of Faras” in newspapers all over the world.
The discovery of the cathedral made this archaeological site world-known and led to the birth of
a new scientific discipline Nubiology (Nubian Studies) which has been dominated by Polish scholars
since then. It also encouraged other Polish archaeological projects in the Sudan, e.g. Old Dongola,
Banganarti, Selib, which, with an active share of our
Institute members, are in progress.
As a result of the division of finds, made according to the Sudanese archaeological law, a half
of Faras paintings were assigned to Poland. It certainly was the best reward for Polish archaeologists
for their participation in the international Nubian
campaign during the construction of the High Aswan Dam. Nowadays, these paintings, exhibited in

Metropolitan Bishop Kyros, around the year 870

NATIONAL MUSEUM IN WARSAW

HUMANITIES AND SOCIAL SCIENCES

Archangel Michael, 10th century

the National Museum in Warsaw, are its most highlighted collection, the largest of Nubian paintings
outside of the Sudan.
Although many preliminary reports and iconographic studies were published on the discovery
of Faras paintings it has not been followed up by
a final publication. A grant from the Scientific Research Committee allowed to prepare within three
years the text of a study of architecture and wall
paintings from the cathedral in Faras. The project
was hosted by the Research Centre for Mediterranean Archaeology PAS (today the Institute of
Mediterranean and Oriental Cultures, PAS), and
the final publication was prepared in close cooperation with the Centre of Mediterranean Archaeology
of the University of Warsaw (acting as a publisher)
and the National Museum in Warsaw.
The book entitled Pachoras (Faras). The wall
paintings from the Cathedrals of Aetios, Paulos and
Petros is the first publication presenting the whole
assemblage of the paintings, i.e., from the National
Museum in Warsaw, the Sudan National Museum in
Khartoum, and those which were not saved during
the Nubian rescue campaign. It was a great plesure
for me to act as the editor and author of a considerable part of the book, being the only living member
of the Faras team who studied the images at the site.
The book of 474 pages is divided into two main
parts: the catalogue (with over 350 pages) and de-
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scriptions of 166 paintings. The descriptions and
scientific analyses of the paintings were made by
the best specialists in Nubian iconography: Dr.
Małgorzata Martens-Czarnecka (retired researcher
of the IMOC PAN), Dr. Magdalena Łaptaś (Cardinal Wyszyński University), Bożena Mierzejewska (National Museum, Warsaw), Bożena Rostkowska (retired researcher of the IMOC PAN).
The ideas related to the identification of painting
theme and justification of the dating have been
rigorously adhered to in the commentaries accompanying each description. The commentaries, written by Małgorzata Martens-Czarnecka and myself,
present the current state of research on each item.
The initial part of the book, except for the introduction and general information on the site and
cathedral’s architectural setting, contains my chapter on chronology of the wall paintings presenting
a new look on this subject, as well as a chapter on
the nature and style of the wall paintings, written
by Małgorzata Martens-Czarnecka, who thoroughly
analyses each style and its characteristics.

The publisher enriched the book with a set
of useful data, which accompanies this part containing, among others, a chronological table, i.e.,
a timeline of all the documented murals, and a table of all ornaments, motifs and patterns occurring
on paintings, as well as an index of paintings listed
by subjects.
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Mary and Queen Mother, Martha, beginning of 11th century

Taking into account progress in Nubiology,
the book can serve as a model publication. It
should be reminded that the assemblage of Faras
paintings is still the largest and widely considered
as representative of medieval Nubian art, for the
groups of murals were subsequently painted in the
cathedral interior through nearly seven centuries
of its history.
The research on Nubian paintings is one of
the leading subjects of the Centre for Nubian
Studies of our Institute. As an example may serve
another publication on this theme: “Chronologia
wczesnych malowideł ściennych z katedry w Faras
(VIII–IX wiek),” [Chronology of Early Wall Paintings from the Cathedral in Faras (8–9 th century)],
Warszawa, IKŚiO PAN 2016 – a detailed study of
paintings of the given period, published in Polish in
the Institute’s new series Paideia, intended mostly
for students of archaeology, young researchers and
general public in order to provide a study book of
sorts. The work will be continued to cover also other periods, and in 2018 we expect the next volume
on the 10 th century paintings.
Institute of Mediterranean
and Oriental Cultures
ul. Nowy Świat 72, 00-330 Warszawa
phone: 48 (22) 657 27 91
e-mail: sekretariat@iksio.pan.pl
www.iksio.pan.pl
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People in Networks: Individuals and Their Social Contexts
B. W. Mach | A. Manterys | I. Sadowski | A. Szpociński | Institute of Political Studies |
Polish Academy of Sciences
Networks are pivotal research objects in a multitude of contemporary scientific disciplines. Recently
a team of the Academy scholars has completed an
innovative study of networks which may bring
a breakthrough in social sciences not only in Poland.
The project “People in Networks: The Influence of
the Social Context on the Individual and its Role in
Shaping Social Structure,” funded by the National
Science Centre, was completed at the PAS Institute
of Political Studies in years 2015‒2017. The project
team consisted of the following scholars working for
the Institute: Bogdan W. Mach (principal investi-

gator), Aleksander Manterys, Ireneusz Sadowski,
Andrzej Szpociński, and Jakub Wysmułek. Among
team members were also: Xymena Bukowska and
Edmund Wnuk-Lipiński (Collegium Civitas, Warsaw), John E. Jackson (University of Michigan,
leading foreign collaborator), Fiona Steele (London
School of Economics), and Alicja Zawistowska
(University of Białystok).
The team has conducted the first Polish nationwide study of ego-centered social networks amassing data on 3061 persons, aged 18 to 75, comprising 1201 personal networks of different sizes.

Fig. 1. Alters’ vote by ego’s vote in 2015 parliamentary elections
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Fig. 2. Poles’ social circles by vote in 2015 parliamentary elections

Studying such a large, representative, networked
segment of the society has been a cutting-edge
procedure in Polish social sciences and goes beyond
the replication of any large-scale study conducted
abroad. The data were collected in 2016. Analyzing empirical data collected, the team delineated
size and nature of these networks and documented
that social networks are significant correlates and,
most causal factors in the processes of formation
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and proliferation of socio-political attitudes and
behaviors.
The project is the first Polish scientific undertaking, in which the “unit of observation” (of empirical information), “the unit of analysis” (information
processing), as well as the “unit of interpretation”
(theoretical generalization) are not contained in the
individual, but rather, the personal social network
constructed around the individual. The object of the
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study were social networks comprising a number of
people (up to 5 in our case) connected by mutual
ties (frequently communicating with each other).
The project breaks radically with the model of a society as a cloud of human atoms. The importance
of the project is related to the fact that knowledge
on societies, accumulated in social sciences, is to
a significant degree built upon empirical analyses of
individuals, where individuals just as atoms or elements of a simple random sample are independent
of each other.
Interviews were held with main respondents (the
egos) and all members of their personal networks
(the alters). Detailed tests convey clearly that both
ego and alter samples are good “miniatures” of the
Polish society. The questionnaires contained less
than 400 variables, and the average time of completion was 45 minutes for the egos and 41 minutes
for the alters. The main study was supplemented
with a massive online study, in which everyone
could locate themselves on several dimensions of
social inequality and, by characterizing their contacts with individuals of different social standing,
could determine their membership in a “networked
social class”. From May to November 2016 a total of
11,074 online surveys were held.
As the size of personal networks is concerned the
research team has documented that 90% of the ego
respondents declared having friends (alters) while
10% declared having no friends with whom they
“communicate frequently over important problems”.
16% have declared having one such friend, 21%
– two, 20% – three, 11% – four, and 21% – five. These
results suggest that Poles do not differ substantially
in this respect from other societies, notably the most

studied American society, and on average report having 2‒3 friends they confide in. In different societies there is also a common life-cycle pattern, with
long-lasting friendships forged at a young age, while
a large proportion of friends is met in school or in
the early stages of one’s occupational career.
Other results suggest that while individuals are
independent in their political choices, they – more
or less consciously – coordinate their votes. These
results are visualized in figures 1, 2.
Political preferences are clearly contingent on
social relations, which allows to see them not only
in terms of individual attitudes, but also in terms
of propagation of opinions. In Polish society, for
example, Civic Platform (PO) voters prevail among
friends and relatives of those who vote for PO or
“Nowoczesna,” while Law and Justice (PiS) voters
dominate in the social environment of all other voters. We also see that while for some electorates the
social closure is relatively high (e.g. KORWiN), for
others it is exceptionally low (e.g. Kukiz’15). More
results can be found in the book mentioned below.

Further reading
Mach B.W., Manterys A., Sadowski I. (eds). (2018). Individuals and Their Social Contexts, Warszawa, Instytut
Studiów Politycznych PAN.
Institute of Political Studies
ul. Polna 18/20, 00-001 Warszawa
phone: 48 (22) 825 52 21
fax: 48 (22) 825 21 46
e-mail: politic@isppan.waw.pl
www.isppan.waw.pl

Continuity and Change – One Hundred Years of Polish Countryside
M. Halamska | M. Stanny | J. Wilkin | Institute of Rural and Agricultural Development |
Polish Academy of Sciences
The year 2018 marks the centennial of Poland’s
independence. This anniversary is a good reason
for various institutions and organizations to review
what they have achieved during the century. The

PAS Institute of Rural and Agricultural Development made an attempt at making a synthetic
academic presentation of Polish rural areas and the
agriculture evolution throughout the century, evo-
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Institute’s employees

lution mechanisms, regularities and effects which
have been analyzed in a long-term. The one hundred years of politically variable conditions is a fascinating period of reforms and changes observed
in all domains of life, fundamental remodelling of
society, culture, education and economy. Rural areas and agriculture have played a significant role in
those changes. Let us remember that after regaining independence, approximately three quarters of
Polish inhabitants had income from farm-related
sources, while today this proportion has decreased
to approximately 10%. At the same time, for the
majority of today’s rural inhabitants the agricultural sector is neither a work place nor a source of
income. Today, rural areas cover 93% of the Polish territory and are inhabited by 40% of Poland’s
population; 100 years ago rural areas were home to
75% of Polish inhabitants.
Thanks to the interdisciplinary nature of studies conducted at the Institute its researchers can
help answer questions, investigate issues or debate
topics which are too broad or complex to be tackled by a single discipline or a team of researchers
specialized in one specific field only. Hence the
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following objectives, which underpin the project:
Continuity and Change. One Hundred Years of Polish
Countryside, should be understood as interdisciplinary analyses which explain given phenomena
in a broad context.
The main cognitive objectives include:
•• Identification and description of adjustment
mechanisms observed in agriculture and rural
areas during three historical periods, different
in terms of institutional backgrounds and state
systems, external conditions and the level of
Poland’s development;
•• Determination of regularities and peculiarities
related to the continuity of agricultural and rural
socio-economic institutions, institutional changes
and the development of institutional balance in
the long-term (one century) under the influence
of turbulent events in history (restoration of state
structures, changes of state borders, war, change
of political and economic regime, etc.);
•• Research on how and to what extent agriculture
(as a social and political force, and as an economic system) influenced the character of the
Second Polish Republic, the communist Polish
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J. MAZIEJUK

People’s Republic and the current Third Polish
Republic. Showing farmers and rural population
as active participants as well as instrumentally
treated objects of history;
•• Examination of causes, mechanisms and results
of the changing role of agriculture in economic,
social and cultural life of Polish rural areas and
Poland as a whole;
•• Identification of regularities, trends and results
of spatial changes which took place in agriculture and rural areas in Poland within the last
century;
•• Demonstration of how and to what extent the
pre-1918 historical heritage – especially that
following the abolition of serfdom – influenced
the processes observed in rural areas later in the
period under consideration.
The project outcomes will include an extensive
monograph as well as an album of archived pictures
visualizing the analysed changes, both of which will
be published in Polish and English. In order to reach
a wider public, a shortened and popularized version
of the monograph will be published, separately in
Polish and in English. Public debates are planned
to take place at the end of 2018 and in the first half
of 2019. To celebrate the 100th anniversary of regaining independence, a number of articles will be
published in our Village and Agriculture journal. We
encourage contributions from all disciplines and
practitioners worldwide.

NATIONAL DIGITAL ARCHIVES

2012, harvest in agricultural enterprise in Kobylnica
municipiality

1939, rural road

The popularization of our research findings
serves as a starting point for the discussion on myths
and stereotypes, which prevail in public as well as
academic discourse, concerning the actual role of agriculture and rural areas in Polish society, economy
and culture. There are insufficient studies on the issue in social sciences to gain more in-depth understanding of the transformations in Polish economic,
social, and cultural life as well as the present-day
issues facing Poland nowadays.
The project carried out by our Institute is highly
interdisciplinary as it integrates the results of research in economy, sociology, demography, history,
geography, political sciences and other scientific
domains. The majority of our researchers have been
engaged in the project, along with a number of academics from other scientific institutions. The resulting research and publications are supervised by professors Maria Halamska, Andrzej Rosner, Monika
Stanny, and Jerzy Wilkin. The project is financed by
the “Dialogue” program of the Ministry of Science
and Higher Education as well as by foundations and
public institutions dealing with rural and agricultural issues.
Institute of Rural and Agricultural Development
ul. Nowy Świat 72, 00-330 Warszawa
phone: 48 (22) 826 94 36
fax: 48 (22) 657 27 50
e-mail: irwir@irwirpan.waw.pl
www.irwirpan.waw.pl
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Biological and Agricultural Sciences
DEAN OF DIVISION II

A. MIRGOS

Leszek Kaczmarek – born 1957, Professor and Head of the Laboratory of Neurobiology
at the Nencki Institute, Warsaw. His major research achievements include: (i) discovery
of c-Myc protein role in regulation of the cell cycle; (ii) discovery of the learning-related
gene (c-fos) expression in the mammalian brain; (iii) revealing apoptotic component of
excitotoxicity in the adult brain; (iv) discovery of specific role of cyclin D2 in the adult
brain neurogenesis; (v) discovery of involvement of matrix metalloproteinases in neuronal plasticity, epileptogenesis, learning and memory; (vi) defining the role of the central amygdala in appetitive learning and memory. He has published over 200 research
papers, cited over 9,000 times, lectured at over 100 international and national conferences and gave more than 250 invited talks at research seminars, workshops, etc. He
promoted 41 PhDs and served as principle investigator (PI) or coordinator on over 50
domestic and international grants. He was postdoc at the Temple University (Philadelphia, USA), as well as visiting professor at the: University of Catania (Italy), McGill University (Montreal Canada), UCLA (Los Angeles, USA) and Institute of Photonic Sciences
(Castelldefels, Spain). He served on numerous program and grant committees, editorial
and advisory boards, as well as authorities of Polish and international scientific societies
and organizations. At present besides chairing the Division II: Biological and Agricultural
Sciences of the Polish Academy of Sciences, he is also member of the Horizon 2020
Future and Emerging Technologies Advisory Group and a member of the Board of
Directors of the Polish-U.S. Fulbright Commission.
CHAIR OF THE COUNCIL OF PROVOSTS OF DIVISION II
 omuald Zabielski, DVM – born 1960, animal physiologist. His research interests
R
include physiology of the gastrointestinal tract in young mammals, in particular pigs
and calves: neurohormonal regulation of the exocrine pancreas, development of the
gastrointestinal tract in particular pancreas and small intestine – role of endogenous
gut regulatory peptides, milk hormones, growth factors, feed additives and other components; early- and adult-life consequences of intrauterine growth retardation (IUGR)
syndrome. He conducts research at the Faculty of Veterinary Medicine, Warsaw University of Life Sciences. He co-authored over 200 research papers published in major international journals, like American Journal of Pathology, British Journal of Nutrition, Experimental Physiology, Journal of Endocrinology, Journal of Physiology and Pharmacology,
Journal of Nutrition, Journal of Dairy Sciences, Mutation Research, Nutritional Research
Review, Regulatory Peptides and many others. Throughout 1990–1994 he was an International Scholar of Rakuno Gakuen University and National Institute for Physiological Sciences, Japan, 1996–1997 of INRA, France, and 1997–1998 of Lund University, Sweden.
He was a visiting professor at numerous recognized universities in Japan, Italy, and Australia. He received a number of scientific awards, including the Prime Minister’s Individual Award for Scientific Achievements, Group Award of the Minister of Science and
Higher Education, and Napoleon Cybulski Medal of the Polish Physiological Society.
DEPUTY CHAIR OF THE COUNCIL OF PROVOSTS OF DIVISION II
Jacek Kuźnicki – born 1952, Professor, neurobiologist. His research interests include:
zebrafish as a model of neurodegenerative diseases, calcium homeostasis and signaling, aging, Alzheimer’s, Parkinson’s, and Huntington’s diseases. Author of over 120 scientific papers published in journals from JCR list (H-index = 36). Awarded with the Officer’s
and Knight’s Crosses of the Order of Polonia Restituta. Corresponding member of the
Polish Academy of Sciences since 2004. Leader of the projects in FP7: FishMed, HEALTHPROT, COMBIOM, ERA-NET NEURON-NeuConnect, ERA-NET RUS-TargetSOCE, in FP6:
PROMEMORIA, APOPIS. A long-serving Director of the International Institute of Molecular and Cell Biology and the Institute’s Acting Director since February 2018, Head of
Neurodegeneration Laboratory.
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April plenary meeting of Division II held at the Faculty of Biology and Earth Sciences, Jagiellonian University

J. OSTAŁOWSKI

In 2017, the Division had 72 domestic, 48 foreign and 2 members of the Polish Young Academy.
In the past year we bid sad farewell to our two deceased full members, Professors Andrzej Szujecki
and Włodzimierz Krzyżosiak.
During General Assembly of the Academy held
in December, the following 4 foreign members were
elected: Kiyoshi Okuda, Peter B. Reich, Da-Wen
Sun and Magdalena Żernicka-Goetz.

Jan Holeksa, Adam Mickiewicz University, giving a lecture
during November plenary meeting

The Division held two plenary sessions in 2017:
in April and November. During the April session
held in Kraków at the Faculty of Biology and Earth
Sciences of the Jagiellonian University Wiesław
Babik from the Institute of Environmental Sciences
gave a lecture entitled “Hybridization and adaptation”. The Division adopted resolutions regarding
the periodic evaluation of 6 scientific units, and discussed the amendment to the law on higher education and the concept of establishing the University
of PAS. After the meeting, participants visited the
Natural Sciences Education Centre of the Jagiellonian University. The guest of the meeting was
prof. Alexander Wlodawer, from the Frederick National Laboratory for Cancer Research in the USA,
a foreign member of the PAS and a member of the
Council of Provosts.
During a two-day long plenary meeting, held
at the Warsaw University of Life Sciences in November, Jan Holeksa from the Department of
Plant Ecology and Environmental Protection,
Adam Mickiewicz University in Poznań delivered
a lecture entitled “The bark beetle gradation in the
Białowieża Forest – advantages and disadvantages
of interference in natural processes within forest
management”, to which Andrzej Grzywacz made
an introduction. The information on the validity
of active control of the bark beetle gradation in the
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“Managing bark
beetle outbreak in
Białowieża Primeval
Forest” conference

Białowieża Primeval Forest was provided and discussed. During this session the Division granted its
awards and distinctions (see p. 102).
In 2017, several members of the Division were
honored with prestigious scientific medals and
awards. Among them Zbigniew Kundzewicz received the Dooge Medal (International Hydrology
Prize awarded by IAHS/UNESCO/WMO) and was
elected a member of the Academia Europaea; Maria
Magdalena Konarska became a member of the European Molecular Biology Organization and Academia
Europaea; Ryszard Górecki became honorary professor at the Kazakh National Agrarian University, and
Erwin Wąsowicz was awarded the title of doctor honoris causa of the Warsaw University of Life Sciences.
The Division co-organized the international
conference entitled “Managing bark beetle outbreak
in Białowieża Primeval Forest”, which took place
in December in Warsaw. Marek Konarzewski and
Romuald Zabielski aside from organizing this conference also acted as its moderators. The conference
was opened by Jerzy Duszyński, PAS President,
Jarosław Gowin, Minister of Science and Higher
Education and Jan Szyszko, Minister of the Environment. The lectures at the conference were given
by foreign guests, including Per Angelstam, Simon
Thorn, Rastislav Jakuš and Pavel Mezei as well
as Polish scientists: Paweł Koteja from the Jagiellonian University and Jacek Hilszczański from the
Forest Research Institute. The conference ended
with a panel discussion and an Oxford-style debate.
Based on the conclusions from the conference the
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members of the Academy issued a PAS opinion
regarding the Białowieża Forest, which is available
at https://institution.pan.pl/index.php/news/205opinion-on-the-bialowieza-forest.
As of December 2017, 509 members worked in
nine Division’s committees. They carried out statutory works, gave opinions on candidates for foreign
members of the PAS, and undertook a dialogue with
state authorities on drafts of laws. The committees
participated in the organization of 10 scientific conferences, 4 scientific workshops and one dissemination event. The The PAS Presidium entrusted the
functions of national committees to the following
scientific committees of Division II: Committee on
Molecular Biology of the Cell functions as the National Committee for Cooperation with the International Union of Biochemistry and Molecular Biology (IUBMB) and the International Union for Pure
and Applied Biophysics (IUPAB); Committee on
Biotechnology functions as the National Committee for Cooperation with the European Federation
of Biotechnology (FEB); Committee on Agronomic
Sciences functions as the National Committee for
Cooperation with the International Peat Society
(IPS) and the International Society for Horticultural Science (ISHS); Committee on Forestry and
Wood Technology functions as the National Committee for Cooperation with the European Forest
Institute (EFI) and the International Union of Forest Research Organizations (IUFRO); Committee
on Food Research and Nutrition Sciences functions
as the National Committee for Cooperation with

Polish Academy of Sciences | Polska Akademia Nauk
BIOLOGICAL AND AGRICULTURAL SCIENCES

M. MLEKICKI

Council of Provosts
session held in
November at the
Warsaw University
of Life Sciences

the International Union of Food Science and Technology (IUFoST).
As of December 2017, the Council of Provosts
consisted of 38 members. Its work was headed
by Romuald Zabielski and the deputy chairman

Andrzej Jerzmanowski (until 29 May 2017). Since
October 1, 2017, Jacek Kuźnicki has been the deputy chairman of the Council of Provosts. During
its term the Council made a periodic evaluation of
12 scientific institutes.

Effect of dietary fibre polysaccharides on quality of bread dough
A. Nawrocka | A. Miś | Institute of Agrophysics | Polish Academy of Sciences
Dietary fibres are components of functional
foods regarded as protective substances against cancer as well as cardiovascular and degenerative diseases. Dietary fibre is a remnant of the edible part
of plants resistant to digestion and absorption in
the human small intestine. It includes polysaccharides, oligosaccharides, lignin, and associated plant
compounds such as antioxidants (e.g. polyphenols).
Dietary fibre preparations, rich in antioxidants, are
added to bread to increase the dietary fibre intake,
because bread is a principal component of western
diets and thus a convenient way to deliver fibre
polysaccharides and antioxidants. Despite the increasing consumer awareness of the health benefits
of consuming dietary fibre-enriched wheat bread,
the product is not being purchased because of its
lower sensory quality. Supplementation of wheat

bread with dietary fibre preparations causes a decrease in the loaf volume, gritty texture, and unsuitable taste and mouthfeel (Fig. 1). The bread quality
is directly connected with the structure of gluten
proteins that form a continuous viscoelastic network
within dough known as “gluten”.
Gluten is composed of two major proteins – gliadins and glutenins. Glutenin polymers are made up
of high and low molecular weight subunits that are
attached to each other via disulphide bonds, whereas gliadins interact with the glutenin polymers via
hydrogen bonding and non-covalent hydrophobic
interactions. From the technological point of view,
gliadins impart viscosity to dough and glutenins
provide strength and elasticity for dough development. Rheological studies of wheat dough supplemented with dietary fibre preparations of different
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Fig. 1. Slice of a common
wheat bread (left) and
bread supplemented
with 9% of apple dietary
fibre preparations (right)

of disulphide bridges) structure of the gluten network. Analysis of the secondary structure indicated
that the changes observed mainly in the β-structures
(β-sheets and β-turns) led to a formation of aggregates and aggregated β-structures with inter- and intramolecular hydrogen bonds (Fig. 2). Supplementation of the bread dough with polysaccharides caused
transformation of disulphide bridges to less energetically stable conformations (trans-gauche-gauche
and trans-gauche-trans) at the expense of the most
energetically stable conformation (gauche-gauchegauche). This transformation suggested changes in
the geometry of the protein complex connected with
abnormal folding of the gluten proteins and hence
the formation of the aggregated structures. Results
from thermal studies showed that the gluten network
is thermally stable despite the presence of polysaccharides. However, the analysis of thermograms

Z. NIEWIADOMSKI

biological origin, and thus a different chemical composition, showed that the fibres led to formation of
a more compact gluten network characterized by
different mechanical properties e.g. low extensibility.
Hence, a hypothesis was proposed that the polysaccharides present in dietary fibre preparations could
be responsible for the reduction in the wheat bread
quality. Microcrystalline cellulose, inulin, apple pectin, and citrus pectin were chosen as representatives
of fibre polysaccharides since they are regarded as
the main components of dietary fibre preparations.
To study how polysaccharides affect the gluten
network during mixing of bread dough, spectroscopic (infrared and Raman spectroscopies) and
thermal (thermogravimetry and differential scanning calorimetry) techniques were used. The spectroscopic techniques were employed to determine
changes in the secondary and tertiary (conformation

Fig. 2. Mechanism of the dehydration process within gluten network caused by dietary fibre polysaccharides
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revealed that the polysaccharides, especially pectins,
were incorporated into the gluten network.
The structural changes observed in the gluten
network after the supplementation of wheat dough
with fibre polysaccharides can be connected with the
competition for water between gluten proteins and
polysaccharides molecules. The competitive water
binding by polysaccharides may cause change in
water redistribution within dough. This may result
in partial dehydration of the gluten network, which
may in turn cause conformational changes in the
gluten proteins chains.

Further reading
Nawrocka A., Szymańska-Chargot M., Miś A., Wilczewska A.Z., Markiewicz K.H. (2017). Effect of
dietary fibre polysaccharides on structure and thermal

properties of gluten proteins – A study on gluten dough
with application of FT-Raman spectroscopy, TGA and
DSC. Food Hydrocolloids 69, 410‒421.
Nawrocka A., Szymańska-Chargot M., Miś A., Wilczewska A.Z., Markiewicz K.H. (2017). Aggregation of
gluten proteins in model dough after fibre polysaccharide addition. Food Chemistry 231, 51‒60.
Nawrocka A., Krekora M., Niewiadomski Z., Miś A.
(2018). FTIR studies of gluten matrix dehydration
after fibre polysaccharide addition. Food Chemistry
252, 198‒206.
Institute of Agrophysics
ul. Doświadczalna 20, 20-290 Lublin
phone: 48 (81) 744 50 61
fax: 48 (81) 744 50 67
e-mail: sekretariat@ipan.lublin.pl
www.ipan.lublin.pl

An unpredictable effect of opioid receptor antagonism
in the treatment of alcohol use disorder
P. Poznański | Institute of Genetics and Animal Breeding | Polish Academy of Sciences
A. Leśniak | Medical University of Warsaw
A. Ruszczak | Warsaw University of Life Sciences
M. Sacharczuk | Institute of Genetics and Animal Breeding | Polish Academy of Sciences |
Medical University of Warsaw
Treatment of alcohol use disorder (AUD) still
remains unsatisfactory due to incomplete understanding of the mechanisms underlying this disorder. Our studies indicate that enhanced opioid
system activity protects against ethanol dependence
and alleviates cognitive impairments evoked by mild
traumatic brain injury (mTBI). However, opioid system suppression may lead to a profound increase in
ethanol consumption and to a significant deterioration of learning and memory capacity.
The treatment of addiction with opioid receptor
antagonists is hampered by their differential effectiveness as well as unpredictable outcomes like an
increase in alcohol consumption in some patients.
In our pioneer studies, where we utilized a unique
model of mouse lines selected for high (HA – high
analgesia) and low (LA – low analgesia) swim-

stress induced analgesia, we have shown that the
treatment outcome is heavily dependent on opioid
system activity. Down-regulation of the opioid
system in LA mice was associated with increased
ethanol consumption. Treatment with a non-selective opioid receptor antagonist, naloxone, had no
effect on ethanol intake. In contrast, the blockade
of opioid receptors in ethanol-avoiding HA mice,
with up-regulated opioid system activity, led to
excessive ethanol consumption (Fig. 1). Moreover,
naloxone selectively induced high levels of anxiety- and depressive-like behaviors in HA mice that
were attenuated by ethanol. With the use of specific
opioid receptor antagonists we also showed that an
increase in ethanol consumption in HA mice was
mediated mainly by δ and to a lesser extent by μ
opioid receptors. Consequently, no increase in
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Fig. 1. Effects of opioid system inhibition by naloxone (A), selective opioid receptor antagonists (B) and selective δ-opioid receptor
system antagonist naltrindole in HA and LA mice. Post-hoc comparisons: (A) between antagonist and NaCl: * 27.5 mmol/kg; # 13.75
mmol/kg; & 2.75 mmol/kg; + 1.375 mmol/kg; (B) between specific antagonists and NaCl: * NTI vs NaCl; # Cypr vs NaCl; + nor-BNI vs
NaCl; (C) between HA and LA mice carrying the C320C or C320T polymorphism in the δ opioid receptor gene. One, two or three
symbols indicate significant results P < 0.05, P < 0.01 or P < 0.001, respectively

M. SACHARCZUK

Fig. 2. Effects of NLX treatment on spatial memory performance (A) and spatial memory retention (B) in the MWM (Morris Water
Maze) test in HA and LA mouse lines. Hidden platform escape latencies were evaluated 7 days after mTBI for five consecutive days.
Spatial memory retention, measured as the time to first quadrant entry was assessed 24 h after hidden platform trials. The levels
of significance were depicted as follows: * (mTBI/NaCl vs. non-mTBI/NaCl); & (mTBI/NLX vs. non-mTBI/NLX); # (mTBI/NLX vs. mTBI/
NaCl). One, two or three symbols indicate significant results P < 0.05, P < 0.01 or P < 0.001, respectively
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The CA3 region of the hippocampus after epileptic seizures

M. SACHARCZUK

B

HA line

LA line

alcohol intake was observed in HA mice bearing
a mutation in the δ-opioid receptor gene (Fig. 1).
AUD is frequently associated with an increased
risk of injuries of the central nervous system. In our
studies we showed that mild traumatic brain injury
(mTBI) resulted in a significant deterioration of
spatial memory performance and severity of depressive-like behavior in the LA mouse line. Thus, the
opioid system plays a protective role against such
trauma-induced deficits as shown by the exacerbation of this effect by naloxone in HA but not in LA
mice (Fig. 2).
The adverse effect of naloxone in the treatment
of AUD was also shown in our yet unpublished data.
We argue that in HA mice, opioid system inhibition
causes a significant decrease in the pentylenetetrazol-induced convulsive threshold and triggers neurodegenerative processes in the CA3 region of the
hippocampus (Fig. 3). Evidence that chronic ethanol

Fig. 3. PTZ-induced epileptic seizure in Raccine scale
(A) and silver staining of neurons from the CA3
region of the hippocampus (B) in HA and LA mice.
The levels of significance were depicted as follows:
*; # (mTBI/NLX vs. mTBI/NaCl). One, two or three
symbols indicate significant results P < 0.05, P < 0.01
or P < 0.001, respectively. Asterisks (*) represent
statistically significant differences between HA and
LA mice treated with respective PTZ dose and NaCl
(LA/PTZ/NaCl vs. HA/PTZ/NaCl). Hashes (#) represent
statistically significant differences within lines
between groups treated with respective PTZ dose
and NaCl or NLX (PTZ/NLX vs. PTZ/NaCl). One, two
and three symbols represent the level of statistical
significance of 0.05, 0.01 and 0.001, respectively

consumption lowers the seizure threshold, questions
the use of naloxone as treatment for AUD.
In conclusion, our data indicates that inhibition
of the upregulated opioid system generates unpredictable effects and that the use of opioid receptor
antagonists in the therapy of AUD seems controversial and should be thoroughly revised (Fig. 4).

Further reading
Leśniak A., Leszczyński P., Bujalska-Zadrożny M., Pick C.G.,
Sacharczuk M. (2017). Naloxone exacerbates memory
impairments and depressive-like behavior after mild traumatic brain injury (mTBI) in mice with upregulated opioid
system activity. Behavioural Brain Research, 326, 209‒216.
Leśniak A., Pick C.G., Misicka A., Lipkowski A.W., Sacharczuk M. (2016). Biphalin protects against cognitive deficits in a mouse model of mild traumatic brain
injury (mTBI). Neuropharmacology, 101, 506‒518.
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Fig. 4. Summary of the results. High opioid system activity protects against ethanol dependence, epilepsy and brain injury
– evoked cognitive deficits. Therefore, its blockage with opioid receptor antagonists may lead to a profound increase in ethanol
consumption and other neurological disorders

Poznański P., Leśniak A., Korostyński M., Szklarczyk K.,
Łazarczyk M., Religa P., Bujalska-Zdrożny M., Sadowski B., Sacharczuk M. (2017). Delta-opioid receptor antagonism leads to excessive ethanol consumption
in mice with enhanced activity of the endogenous
opioid system. Neuropharmacology, 118, 90‒101.

Institute of Genetics and Animal Breeding
ul. Postępu 36A, Jastrzębiec, 05-552 Magdalenka
phone: 48 (22) 736 70 00
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Earth in 600 thousand pieces
N. Selva Fernandez | Institute of Nature Conservation | Polish Academy of Sciences
Roads have made it possible for humans to
access almost every region of the planet, but this
comes at a very high cost to the planet’s natural
world. Roads severely reduce the ability of ecosystems to function effectively and to provide us with
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vital services for our survival. They interrupt gene
flow in animal populations, facilitate the spread of
pests and diseases, and increase soil erosion and the
contamination of rivers and wetlands, among others.
Then, there is the free movement of people made
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possible by road development in previously remote
areas, which has opened these areas up to severe
problems such as illegal logging, poaching, illegal
wildlife trade and deforestation. Most importantly,
roads beget more roads, enhance other developments
and subsequently lead to irreversible conversion of
natural landscapes, a phenomenon labeled “contagious development”.
Recent research carried out by an international
team of conservation scientists and published in
Science has mapped the remaining terrestrial areas
which are still relatively undisturbed by roads. Based
on an extensive literature review, the authors found
that the area most severely disturbed by humans is
within a 1-km band on either side of a road. They
applied this 1-km buffer to the best available road
dataset, OpenStreetMap, which contained over 36
million kilometers of roads in 2013, and is generated
through crowd-sourcing and citizen science. The
authors identified over 600,000 roadless fragments;
more than half of which were smaller than 1 km2,
and only 7% of which were larger than 100 km2. The
largest tracts are found in the tundra and the boreal
forests of North America and Eurasia, as well as in
some tropical areas of Africa, South America and
Southeast Asia.
An index to assess the ecological value of the
identified roadless areas (EVIRA) was developed.
This index reflects the importance of a given area
to biodiversity, ecological functions, and ecosystem resilience, and is based on the following three
indicators: patch size, connectivity, and ecosystem
functionality. About one-third of the world’s roadless areas had low EVIRA values, mostly because
they are small, fragmented, isolated, or otherwise
heavily disturbed by humans. Roadless areas with
high EVIRA values occurred in boreal and tropical
forests. The authors also examined how roadless
areas were protected, according to IUCN protection categories. Although protected areas cover
14.2% of the world’s terrestrial area, only 9.3% of
the roadless areas is within protected areas.
The study also shows that the United Nations’
agenda for sustainable development, brought into
force in 2015 and now referred to as the Sustainable Development Goals, presents conf licts of
interest between generating economic growth and
safeguarding biodiversity. Some goals threaten the
remaining roadless areas. However, limiting road
expansion into roadless areas could be the most

cost-effective way to achieving Sustainable Development Goals that relate to preserving the world’s
natural heritage. The authors highlight that global
protection of ecologically valuable roadless areas
is inadequate. Given that the figures on roadless
areas obtained in the study are overestimated and
that the length of roads worldwide is projected to
increase by >60% from 2010 to 2050, there is an
urgent need for the development of a comprehensive global strategy for road development and the
international recognition and protection of the remaining roadless areas.

Schematic representation of different categories of road
impacts on biodiversity. From Ibisch et al. 2016. A global map
of roadless areas and their conservation status. Science 354,
1423‒1427. Reprinted with permission from AAAS
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Global map of the roadless areas in the world, based on a 1-km buffer around all roads. The distribution is shown according to size
classes (A), their index of ecological value EVIRA (B), and, the representation in protected areas (C). From Ibisch et al. 2016. A global
map of roadless areas and their conservation status. Science, 354, 1423–1427. Reprinted with permission from AAAS
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Roads are particularly detrimental in areas of important ecological value. Limiting road expansion into those areas is the most costeffective way to protect them

The study is a joint effort of an international
team of ten conservation scientists from six countries, all members of the Roadless Initiative of the
Society for Conservation Biology. The maps and
information on the initiative are freely available at
www.roadless.online.

Further reading
Ibisch P.L., Hoffmann M.T., Kreft S., Pe’er G., Kati V., Biber-Freudenberger L., DellaSala D.A., Vale M.M., Hobson

P.R., Selva N. (2016). A global map of roadless areas and
their conservation status. Science, 354 (6318), 1423‒1427.
Laurance W.F., Burgués Arrea I. (2017). Roads to riches or
ruin? Science, 358 (6362), 442‒444.
Institute of Nature Conservation
Al. Mickiewicz 33, 31-120 Kraków
phone: 48 (12) 632 22 21
fax: 48 (12) 632 24 32
e-mail: sekretariat@iop.krakow.pl
www.iop.krakow.pl

The evolution of neck/trunk transition in the earliest turtles
T. Szczygielski | Institute of Paleobiology | Polish Academy of Sciences
The development of the vertebrate body is
a complex process involving numerous genes and
regulatory factors. One of the most prominent roles
in determination and morphological fine-tuning

of body sections play the Hox genes. The expression of some of them forces the axial structures
to adopt a certain morphology characteristic for
a body segment, for example to assume a shape
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typical for trunk vertebrae and to begin a rib cage
(Hox-6 group genes). In many cases, the influence
on the morphology of axial structures is much more
subtle. Hox genes usually have sharp anterior ranges
of expression that gradually fade posteriorly. The
key to the varied morphologies observed along the
vertebral column of vertebrates is the cooperation
of overlapping Hox genes – each gene expressed in
each axial segment influences the anatomy of that
segment in its own way. The genes within a single
paralogous group (copies of the same ancestral gene
located on different chromosomes) are partially redundant and produce similar morphologies. For that
reason, in animals in which the anterior expression
limits of several Hox genes coincide within the same
segments and the expression ranges significantly
overlap (e.g., mammals), the body sections are distinct, while reduced overlap of expression ranges
and spreading-apart of their anterior limits result in
gradual changes between the sections (e.g., snakes).
Similarly, effects of experimental changes to the expression of Hox genes are much more pronounced
and uniform when the whole paralogous group is
affected, compared to single gene mutations.
Turtles exhibit the most advanced modification
of the axial skeleton among the vertebrates. Modern
species have long, mobile and retractable necks composed of eight elongated vertebrae, and immobile
trunks built of only ten vertebrae. This is one of the
A

B

C

D

most extreme reductions of dorsal segment count
known in vertebrates, approximated or exceeded
only by few highly derived taxa. The most obvious
feature of turtles, their shell, is a complex structure
incorporating modified dorsal ribs and vertebrae. Finally, the frontier between the neck and the trunk in
turtles exhibits several oddities – the brachial plexus,
the expression ranges of HoxA-5 and HoxB-5 genes,
and the origin of the scapula-building cells are restricted to the neck, while in other tetrapods they
enter the dorsal spine section. The last neck vertebra
of modern turtles is also heavily modified to increase
its mobility required during retraction. The ability to
retract the neck evolved in the Jurassic, but the fossil
record of the acquisition of the remaining characters
was thus far nearly non-existent.
The matter was further complicated by variable morphology of the neck-trunk transition in
the Triassic (~210 million years old) Proganochelys
quenstedti – its eighth vertebra has either short or
elongated ribs and is either free or sutured to the
shell. For that reason, it was historically classified
either as the last cervical or the first dorsal vertebra.
The situation changed thanks to the discovery and
detailed study of even older (~215 Myo) turtles in
Poręba (Silesian voivodship), which was the starting
point for my research. This species, named Proterochersis porebensis, represents the oldest and most
primitive branch of true (fully-shelled) turtles and

Proterochersis porebensis.
Shell of the holotype
(ZPAL V39/48) in dorsal (A)
and ventral (B) view and
reconstruction of the shell
in dorsal (C) and ventral
(D) view
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Anterior dorsal vertebrae of Proterochersis porebensis. Holotype (ZPAL V39/48) in visceral (A) and lateral left (B, ventral towards the
top of the page) view, ZPAL V39/49 (C), and ZPAL V39/72 (D) in visceral view. Note that the eighth vertebra (DV1) is connected both
to the shell and to the following dorsal vertebrae, and is a part of the dorsal vertebral column. Scale is 1 cm

exhibits numerous characters linking Prog. quenstedti
and later forms to turtle ancestors. Over 270 specimens of Prot. porebensis were gathered, including
four mostly complete shells, three of which preserve
the dorsal vertebrae. As it turns out, the eighth vertebra of Proterochersis still was sutured to the shell
and to the dorsal vertebral column, and was indistinguishable from the succeeding vertebrae, effectively
increasing the dorsal vertebral count of that turtle
to eleven. This allows interpretation of the eighth
vertebra of Prog. quenstedti as neither truly cervical
nor dorsal, but rather transitional, in the process of
changing its identity.
The comparison with the morphologies obtained in the experiments involving Hox gene expression indicates that the variable, intermediate
morphology of the latter turtle likely resulted from
a gradual posterior change of Hox-6 genes’ anterior
expression limits (homeotic shift) – as individual
genes, not as a whole paralogous group. Only in
more derived forms with the expression ranges of
all the Hox-6 genes changed did the eighth vertebra become fully excluded from the dorsal domain.
This interpretation explains the aforementioned
turtle-exclusive oddities, such as the restriction

of scapula-building segments or Hox-5 genes to
the neck – ancestrally, they did overlap with the
dorsal section of the spine, but later the neck-trunk
boundary (which is independent from the factors
establishing the position of the pectoral girdle and
brachial plexus) just moved away. An extensive phylogenetic analysis (92 iterations, 51 tetrapod taxa)
performed for this study supports the derived character of their trunk shortening.
Turtles are the first vertebrates known thus far
that preserve such easily identifiable fossil record
of the homeotic shift in action. The adaptive value
of elongated neck is obvious for the animals with
completely stiffened trunk – an increase of sensory, foraging, and defensive capabilities. It is likely
that the complex development of the shell favored
decoupling of the neck-trunk boundary from the
shoulder structures rather than extensive modifications in this area.

Further reading
Böhmer C., Werneburg I. (2017). Deep time perspective on
turtle neck evolution: chasing the Hox code by vertebral
morphology. Scientific Reports, 7, 8939.
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Szczygielski T. (2017). Homeotic shift at the dawn of the
turtle evolution. Royal Society Open Science 4(4), 160933.
Szczygielski T., Sulej T. (2016). Revision of the Triassic European turtles Proterochersis and Murrhardtia (Reptilia,
Testudinata, Proterochersidae), with the description of
new taxa from Poland and Germany. Zoological Journal
of the Linnean Society, 177(2), 395‒427.
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Simplified phylogeny
with illustrated
morphology of the
eighth vertebra (colored)
and expression ranges
of Hox genes inferred
from anatomy. The
eighth vertebra initially
belonged to the dorsal
section of the spine, in
Proganochelys quenstedti
its morphology was
varied and transitional
(both known variants
are shown), and in
modern turtles it is
fully excluded from the
trunk. As a result, the
ninth vertebra adopted
morphology similar to
the initial morphology
of the eighth vertebra.
Attached are life
reconstructions of Prog.
quenstedti (top) and
Proterochersis porebensis
(bottom), not to scale
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Mathematics, Physics, Chemistry and Earth Sciences
DEAN OF DIVISION III
Roman Micnas – Physicist specializing in condensed matter theory: magnetism, phase
transitions and critical phenomena, strongly correlated electron and boson systems,
and high-temperature superconductivity. Professor, Ordinary Member of the Polish
Academy of Sciences. Author of over 140 scientific publications. Winner of the Maria
Skłodowska-Curie Award in Physics of the Polish Academy of Sciences (1989) and
Professor Subsidy “Master” award of the Foundation for Polish Science. Invited professor:
CNRS-Université J. Fourier, Grenoble, France; Institute for Scientific Interchange, Turin,
Italy; Max-Planck Institute for Solid State Research, Stuttgart, Germany. Head of the
Solid State Theory Division, Faculty of Physics, Adam Mickiewicz University. Co-chairman
of the European Conferences “Physics of Magnetism” in Poznań (1993‒2017).
CHAIR OF THE COUNCIL OF PROVOSTS OF DIVISION III
Małgorzata Witko – Professor of chemistry, specialist in theoretical chemistry and
catalysis. Corresponding Member of the Polish Academy of Sciences, Member of
Academia Europea, Doctor honoris causa of the Technical University in Rzeszow,
Member of Directory Board of European Research Institute of Catalysis (ERIC), member
of the Council of European Federation of Catalysis Societies (EFCATS). Author of over
150 scientific publications. Member of editorial boards of Catalysis Letters and Topics in
Catalysis. Director of the Jerzy Haber Institute of Catalysis and Surface Chemistry, Polish
Academy of Sciences, in Kraków.
DEPUTY CHAIR OF THE COUNCIL OF PROVOSTS OF DIVISION III
Paweł J. Kulesza – Professor of chemistry at the University of Warsaw and Corresponding Member of the Polish Academy of Sciences. In the Electrochemical Society (USA),
he is a member of executive committees of Physical Analytical Electrochemistry Division and European Section. He is Editor of Electrochimica Acta (Elsevier) and a member
of editorial boards of many international journals. He has authored over 250 scientific
publications. His recent achievements concern the development and characterization
of functionalized inorganic nanomaterials and interfaces of importance to the electrochemical energy conversion and storage.

The Academy’s Division III covers fundamental activity in such fast developing areas of science
and technology as astronomy, physics, mathematics,
chemistry, and Earth sciences. The Division consists
of 86 national members of the Academy (49 ordinary members and 37 corresponding members),
55 foreign members and 5 members of the Polish
Young Academy.
Division III coordinates the activity of 18 research institutes, with 1325 researchers (compared
to 1,315 in 2016) pursuing fundamental research
in domains represented in the Division as well as
in various applied research fields. In 2017 the institutes carried out 1078 (1,030 in 2016) research
projects. Over the past year, researchers from the
Division’s institutes published 3429 (3,428) papers

in refereed journals of international circulation,
and the institutes were engaged in editing 33 (36
in 2016) scientific journals. Fifteen of the institutes affiliated with the Division are authorized to
confer doctorate (PhD) degrees, while 14 may confer habilitation (DSc) degrees. The institutes run
their own four-year postgraduate studies leading
to PhD degrees, or participate in such programs
conducted by local universities. Scientists from the
institutes are also engaged in teaching and joint
research programs in collaboration with neighboring universities.
The scientific committees affiliated with the
Division, encompassing 478 members, are as follows: the Committee on Analytical Chemistry,
Committee on Astronomy, Committee on Chem-
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the domain of astronomy and physics, Biotechnologia [Biotechnology] in the domain of chemistry,
Fundamenta Mathematicae, Studia Mathematica,
Acta Arithmetica, Colloquium Mathematicum, Annales
Polonici Mathematici, Bulletin of the Polish Academy
of Sciences – Mathematics, and Dissertationes Mathematicae in the domain of mathematics, as well as
Acta Geophysica, GeoPlanet: Earth and Planetary Sciences Series, Oceanology, Studia Quaternaria, and Acta
Geologica Polonica in the domain of Earth sciences.
PAS Division III was engaged, directly or via its
Committees, in the promotion of gifted high school
and university students. The International PhD
Studies established at Division III in 2000 continued to operate in 2017.
Two plenary sessions of Division III were held
in 2017: in May and October. At the first spring
plenary session held on 15 May, Prof. Robert

J. OSTAŁOWSKI

istry, Committee on Crystalography, Committee on
Geographical Sciences, Committee on Geological
Sciences, Committee on Geophysics, Committee
on Maritime Research, Committee on Mathematics, Committee on Mineralogical Sciences, Committee on Physics, and Committee on Quaternary
Research. Acting as bodies representing the entire
scientific community, these committees express scientific opinions, discuss research priorities, and are
engaged in organizing scientific events and publishing journals. Certain committees associated with
the Division play the role of National Committees
within the scope of their disciplines and represent
the Polish scientific community among corresponding international scientific organizations. The institutes and committees of Division III are involved in
publishing numerous scientific journals: Acta Physica
Polonica A, Artificial Satellites – Planetary Geodesy, in

From left: PAS Vice-President Prof. Paweł Rowiński, Deputy Chair of the Council of Provosts of Division III Prof. Paweł Kulesza,
Laureate of Maria Skłodowska-Curie Award in 2017 Prof. Elżbieta Richter-Wąs, PAS President Prof. Jerzy Duszyński,
PAS Ordinary member Prof. Janusz Jurczak

36

ANNUAL REPORT 2018

Polish Academy of Sciences | Polska Akademia Nauk

J. OSTAŁOWSKI

MATHEMATICS, PHYSICS, CHEMISTRY, AND EARTH SCIENCES

From left: Laureate of Stefan Pieńkowski Award in 2017 Dr. Piotr Wcisło, Laureate of Włodzimierz Kołos Award in 2017 Assoc.
Prof. Maciej Szaleniec, PAS Vice-President Prof. Paweł Rowiński, PAS President Prof. Jerzy Duszyński

Moszyński, the laureate of the Maria SkłodowskaCurie Prize in chemistry 2016, gave a lecture on
“Theoretical modelling of spectroscopic processes
and elementary chemical reactions at ultra-low
temperatures”. At the same session Prof. Paweł
Rowiński, PAS Vice-President, reported on the
progress of works on establishing the University
of the Polish Academy of Sciences. The Dean of
the Division III, Prof. Roman Micnas presented
a schedule for submitting and evaluating candidates
for foreign members of the Polish Academy of Sciences. Prof. Przemysław Wojtaszczyk gave a presentation about the laureate of the 2017 Abel Prize
in mathematics, Prof. Yves Meyer, who received the
award for his pivotal role in the development of the
mathematical theory of wavelets.
During the second plenary session on 25 October members of the Division III selected candidates
for foreign members of the Polish Academy of Sciences. Nine candidates were recommended to the
General Assembly for foreign membership of PAS,
namely: Prof. Wolfgang Domcke, Prof. Piotr Jacek
Flatau, Prof. Martin Hairer, Prof. Roald Hoffmann,
Prof. Maciej Lewnestein, Prof. Jacek Lipkowski,
Prof. Michał Misiurewicz, Prof. Barbara Romanowicz, Prof. Dariusz Stramski. The participants of

the same session also listened to a lecture given by
Assoc. Prof. Piotr Krzywiec on “What happened to
our shale gas, or the need to conduct regional geological surveys in Poland” and a presentation on the
2017 Nobel Prize in Chemistry and Physics given
by Prof. Tomasz Bulik and Prof. Marcin Nowotny.
Three scientists, Rainer Weiss, Barry C. Barish and
Kip S. Thorne won the 2017 Nobel Prize in Physics
for their decisive contributions to the LIGO detector and the observation of gravitational waves. The
Royal Swedish Academy of Sciences decided to
award the 2017 Nobel Prize in Chemistry to Jacques
Dubochet, Joachim Frank and Richard Henderson
for developing cryo-electron microscopy for the
high-resolution structure determination of biomolecules in solution.
As is traditional, the Division granted its annual awards in 2017. The prestigious Maria
Skłodowska-Curie Award in physics was bestowed
upon Prof. Elżbieta Richter-Wąs from the Jagiellonian University in Kraków for the significant
contribution to the discovery of the Higgs particle
and the study of its properties whitin the ATLAS
experiment at CERN. At the meeting on 14 December 2017 the Division granted its scientific
awards (see p. 104).
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In 2017, members of the Division were frequently commended and honored for outstanding
achievements in science. Prof. Andrzej Udalski
received Dan David Prize in the “Future” category. Prof. Paweł Kulesza received honorable
mention of the Rector of the University of Warsaw for outstanding scientific achievements in
2017. Prof. Leszek Starkel received the medal of
Wincenty Pol granted by the PAS Committee of
Geographical Sciences. Prof. Andrzej Trautman
was decorated with the Commander’s Cross of the
Order of Polonia Restituta by the President of the
Republic of Poland. Prof. Andrzej K. Wróblewski
received honorary doctorate from the Jan Kochanowski University in Kielce. Honorary doctorates

were granted to Professors Zbigniew Galus and
Adam Hulanicki by the University of Bialystok.
Prof. Stanisław Penczek became the member of the
Polish Academy of Arts and Sciences. Prof. Stefan
Pokorski was awarded a visiting position of Associate Researcher of IFT Severo Ochoa at Universidad Autonoma in Madrid. Prof. Wojciech Dziembowski became a honorary member of the Polish
Astronomical Society. Prof. Paweł Rowiński was
distinguished with the Medal of the Vietnam
Academy of Science and Technology (VAST) for
his contribution to the development of the VAST
Institute of Geophysics. Prof. Adam Hulanicki
received Honorary Medal of the Faculty of Chemistry of the University of Warsaw.

The Polish Time Capsule launched into the geological time space
M. Lewandowski | Institute of Geophysics | Polish Academy of Sciences
The Time Capsule conveys a message about us
to civilization distant in time. We may only speculate on their ability for understanding of our communication systems. These systems are different and
include writing, speaking, imaging (e.g. pictures,
music), body language, or religious behaviors and
practices, expressing our transcendental thinking.
Yet another, though dimly reminded form of communication, is the language of objects, practiced
by all of us every day. Each object, or set of them,
which we use speaks about ourselves (e.g. brands of
watches, cars, clothing, furniture), but some of them
are used commonly, like mobile phones or payment cards (in general silicon-based electronics),
money, etc. The latter items tell a story about our
civilization. Some objects demonstrate our technical
development, while other testify to the level of our
knowledge and understanding of the Earth and the
Universe. We use a language of objects to write our
“message in a bottle”, which was thrown into the Sea
of Geological Time.
In the year of the 60th anniversary of the laying
of the cornerstone under the Polish Polar Station at
Hornsund (PPSH; Spitsbergen, Svalbard, Norway),
a new commemorative capsule has been laid down
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in the vicinity of the PPSH. The capsule is meant
to survive in a good shape throughout geological
time, thus being a true Time Capsule. It is made of
4 mm thick stainless steel, and includes five stainless
steel containers. The main themes of our “message
in a bottle” were time, life, and silica. Each container
carried a message on different aspects of our life.
The capsule was buried in a 4 m deep hole, drilled
for scientific purpose in the Precambrian gneisses
nearby the PPSH. We estimate that the capsule,
now some 6 m above sea level, will appear again on
the surface after ca. 0.5 Ma, due to the combined effect of uplift and erosion. We hope that the capsule
will be found and the message understood, contrary
to other messages sent into space.
The content of the first container was arranged
to indicate the current state of knowledge of the
natural history of the Earth. It included a piece of
the oldest material identified in the Solar System,
represented by a specimen of the Pułtusk meteorite, considered to be 4.5 billion years (Ga) old.
The early Earth is represented by the oldest known
zircon (ZrSiO4) grains from Australia (4.4 Ga),
Antarctica (3.8 Ga), and North America (3.7 Ga).
Analytical pits made by ion beam analysis are still
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The Polish Polar Station at Hornsund (Svalbard, Norway). Photo by Barbara Barzycka, taken in the summer of 2016.
Inset demonstrates the Time Capsule at the background of the hosting Precambrian gneisses of Hornsund (photo by Adam Nawrot)
and its selected components (photos by the author)

visible, proving our ability to determine elemental
and isotopic composition, fundamental for establishing the geochronological time scale. Other
samples in the capsule represent major stages in
Earth’s evolution: a fragment of banded iron formation (BIF, witnessing the advent of the Great
Oxidation Event ca. 2.2 Ga), a Cambrian trilobite
(the beginning of the skeletal animal explosion on
Earth), Permian red beds (accompanying the greatest mass extinction of life on Earth), an ammonite
(revival of life in the Mesozoic), and a basaltic lava
from the 2014‒2015 CE eruption in Holuhraun
(Iceland). Using its isotopic signature, the latter
may serve for time identification of when the capsule was sent into the future.
The second container hosts samples representative for Svalbard environment, e.g. a shellfish from
the Hornsund bay. When analyzing the oxygen iso-

topic composition of the shellfish, one may infer the
present-day water temperature at Hornsund. Two
bird’s-eye view photos portraying PPSH in winter
and summer were inserted, presenting seasonal
differences at Hornsund area. A photograph of the
Earth taken from a distance of 1 million miles by
the NASA DSCOVR satellite, with the dark side
of the Moon in the foreground, was also included,
proving our ability in space exploration. All three
photographs were etched into porcelain, with the
expectation that they will still be legible far into
the future.
The third container includes samples of lyophilized DNA of human (male and female) origin, as
well as from vertebrates associated with humanity:
rat, salmon, and a representative plant – the potato.
Several micrograms of dried DNA isolated from
each of these organisms were placed in tightly closed
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polypropylene tubes to which a cartoon legend is attached. The cartoon shows images of: DNA, a chromosome, a cell and the respective organisms. This
container also includes cryptobiotic tardigrades,
microscopic invertebrates that dwell in a variety of
habitats around the globe – from ocean depths to
mountain tops. The species can enter cryptobiosis
and survive extreme conditions, including ionising radiation, very high atmospheric pressures or
a vacuum, and temperatures ranging from –272.8°C
to +150°C. We also included a container of selected
seeds, as well as a bee preserved in epoxy resin.
The development of semiconductor electronics,
in particular silicon-based integrated circuits (IC),
revolutionized our civilization in the twentieth century. The fourth container is devoted mainly to Sibased objects. This box also contains a piece of bulk
silicon wafer, being the substrate used for IC and
MEMS fabrication.
The fifth container includes gadgets we use
in our everyday life: a credit card, a small mobile
phone, a mechanical wrist watch, coins from 25
different countries, and more… A full description
of the capsule content can be found at www.timecapsule.igf.edu.pl
In our time capsule, we challenge our successors
to solve a puzzle; the language of which is com-

posed of natural samples and artifacts that reflect
our knowledge and understanding of this unique
time in history. We hope that future discoverer
will be able to understand our message, contrary
to other such “messages” sent previously in space
missions. Notably, the Polish Time Capsule gained
an international fame. It has been described in more
details in the highly ranked journal of Gondwana
Research (Lewandowski et al., 2017) and then
reported in Nature, Science, the New York Times,
PAP and other national press agencies and media
worldwide.

Further reading
Lewandowski M., Kusiak M.A., Michalczyk Ł., Szmigiel D.,
Sledziewska-Gojska E., Barzycka B., Wawrzyniak T.,
Luks B., Thordarson T., Wilde S.A., Hoskuldsson A.
(2017). Message in a stainless steel bottle thrown into
deep geological time. Gondwana Research, 52, 139‒141.
Institute of Geophysics
ul. Ks. Janusza 64, 01-452 Warszawa
phone: 48 (22) 691 59 50
fax: 48 (22) 877 67 22
e-mail: office@igf.edu.pl
www.igf.edu.pl

Observation of Dirac states in the topological nodal-line
semimetal ZrSiS
D. Kaczorowski | M. Matusiak | Institute of Low Temperature and Structure Research |
Polish Academy of Sciences
The extraordinary fascination of scientific community with topological insulators and topological
semimetals results from their very unusual physical
features. The extensive research conducted on them
not only leads to rapid development of an entirely
new field of condensed matter physics but is also
driven by highly appealing prospects for their unique
practical applications in low-power spintronics,
quantum computing, green energy harvesting, etc.
In 2016, topological materials hit the headlines of
newspapers thanks to the Nobel Prize in physics
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awarded to David Thouless, Duncan Haldane and
Michael Kosterlitz for their “theoretical discoveries of topological phase transitions and topological
phases of matter” made in the 1970s and 1980s. The
properties of topological materials are protected by
topological constraints, which remain intact when
an object is freely deformed, if only not torn apart.
A commonly used analogy is a bun from which it is
impossible to make a bagel without pulling a hole.
Among three-dimensional (3D) systems with
non-trivial topological states, topological nodal-line
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(TNL) semimetals, in which Dirac band crossings
with linear dispersion occur along a line or form
a loop in momentum space, attract much attention
due to their particularly rich physical properties. An
archetypal representative of this particular group of
topological materials is the compound ZrSiS that
forms in a fairly simple tetragonal crystal structure.
High-quality single crystals of the compound are
stable in air, and can be grown from relatively abundant, non-toxic elements by chemical vapor transport (CVT) method (see Fig. 1). The unique electronic structure of ZrSiS makes this system a superb
platform for comprehensive studies on its physical
behavior, which is expected to reflect the presence
of TNL Dirac states.
In 2016 we undertook pioneering investigations of the physical behavior in single-crystalline
ZrSiS, first focusing at their electrical transport and
thermodynamic properties. The magnetoresistance
(MR) was found to be extremely large, highly anisotropic, and non-saturating even in strong magnetic
field. Moreover, the MR study revealed the occurrence of Shubnikov-de Haas (SdH) oscillations,
discernible in fields as low as 2 T and at temperatures as high as 20 K. Clear quantum oscillations
were found also in the magnetization measurements
via de Haas-van Alphen (dHvA) effect study. All
our findings implied the existence of several Fermi
pockets with electron- and hole-like charge carriers
of very high mobility and extremely small effective
masses. The frequencies of SdH and dHvA oscil-

Fig. 2. Magnetic field dependence of the thermoelectric
power in ZrSiS taken at T = 1.7 K. Inset shows the oscillatory
part of the thermopower measured at T = 100 K

Fig. 1. Single crystals of ZrSiS obtained at the ILT&SR PAS using
CVT method

lations in ZrSiS were reproduced in our ab initio
calculations of the electronic structure.
The non-trivial topological character of ZrSiS
was proved by means of angle-resolved photoemission spectroscopy (ARPES), carried out in collaboration with our American and Swedish partners. It
was found that the compound is a unique topological
semimetal that harbors not only a 3D TNL phase
with a diamond-shaped Fermi surface near the Brillouin zone center but also multiple Dirac cones dispersing linearly over a wide energy range up to 2 eV.
Furthermore, the material hosts linearly dispersive
surface states protected by the non-symmorphic
crystal symmetry, and is therefore an excellent candidate for the realization of a 2D topological insulator. The results of our research appeared in Physical
Review B (APS) in Rapid Communication section,
and highlighted as Editor’s Suggestion. Shortly after publication, the article was recognized as Highly
Cited Paper in the Web of Science database.
In our article published in May 2017 in Nature
Communications (Nature Group), we demonstrated
that thermoelectric power measurement is a very
powerful experimental tool for studying the complex
quantum properties of TNL semimetals. The results
obtained for ZrSiS provided valuable information
on the multiple Dirac bands in this material. We
were able to detect five independent quantum oscillations (see Fig. 2), whereas measurements of the
dHvA and SdH effects provided only two of them.
The effective masses determined from the thermopower data turned out to be one or two orders of

ANNUAL REPORT 2018

41

Polish Academy of Sciences | Polska Akademia Nauk
MATHEMATICS, PHYSICS, CHEMISTRY, AND EARTH SCIENCES

magnitude smaller than the free electron mass. Determining the phase shifts allowed us to conclude
that the major oscillations originate from hole-like
3D or electron-like 2D Dirac cones, in perfect
agreement with the ARPES experiments.
In collaboration with our overseas partners (from
the USA, Singapore, Taiwan, and Australia) single
crystals of ZrSiS were investigated by means of
Fourier transform scanning tunneling spectroscopy
(FT-STS) performed at 4.5 K to resolve quasiparticle interference (QPI) patterns at single defect
centers on the surface. The results confirmed the
TLN character of the compound, and the QPI measurements revealed pseudospin conservation at energies close to the line node. Most remarkably, it was
found for certain scatterers an energy-dependent
non-preservation of pseudospin, which led to effective scattering between states with opposite pseudospin deep inside valence and conduction bands.
This observation may be of crucial importance for
defect engineering at the synthesis level, required for
the development of low-power electronics via dissipationless electronic transport. The FT-STS results
were published in Nano Letters (ACS).

Further reading
Matusiak M., Cooper J.R., Kaczorowski D. (2017).
Thermoelectric quantum oscillations in ZrSiS. Nat.
Commun. 8, 15219.
Neupane M., Belopolski I., Hosen M.M., Sanchez D.S.,
Sankar R., Szlawska M., Xu S.-Y., Dimitri K., Dhakal
N., Maldonado P., Oppeneer P.M., Kaczorowski D.,
Chou F., Hasan M.Z., Durakiewicz T. (2016). Observation of topological nodal fermion semimetal phase in
ZrSiS. Phys. Rev. B 93, 201104(R).
Lodge M.S., Chang G., Huang C.Y., Singh B., Hellerstedt
J., Edmonds M.T., Kaczorowski D., Hosen M.M., Neupane M., Lin H., Fuhrer M.S., Weber B., Ishigami M.
(2017). Observation of effective pseudospin scattering
in ZrSiS. Nano Lett. 17, 7213.
Institute of Low Temperature
and Structure Research
ul. Okólna 2, 50-422 Wrocław 2
phone: 48 (71) 343 50 21
fax: 48 (71) 344 10 29
e-mail: intibs@int.pan.wroc.pl
www.intibs.pl

Unprecedented rearrangement of diketopyrrolopyrroles leads
to new red-emitting chromophores
D.T. Gryko | Institute of Organic Chemistry | Polish Academy of Sciences
Dyes and pigments play a key role in our life.
Their applications span such diverse areas as dying paper, fibers, polymers as well as organic light
emitting diodes (AMOLED [active matrix organic
light emitting diodes] display currently present in
many cell phones and tablets), fluorescence imaging, organic solar cells etc. Our achievement consists of transforming diketopyrrolopyrroles (popular
red pigments used in automobile industry) into an
entirely novel type of dyes possessing strong red
fluorescence.
Organic electronics and fluorescence imaging
create demands for the heterocycles with π-extended
conjugation. Rational design, aided by combinatorial
and diversity-oriented approaches, provides promis-
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ing routes towards novel functional materials. Nonetheless, certain sets of chromophores evade even the
best designed retrosynthetic analysis and serendipity
factor tends to play a role in the discovery of new
dyes. Depending on the targeted application, fluorophores possessing different combinations of properties are desirable. Small red-emitters are pivotal for
applications in live fluorescent imaging.
As part of a larger project aimed at the synthesis of novel fluorophores, we investigated reactivity
of diketopyrrolopyrroles (DPPs). We focused on
iodine(III) reagents which efficiently promote such
transformations, making them often the reagents
of choice. During this study, we observed that
subjecting 2,5-dimethyl-1,4-diketo-3,6-di(thien-
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Fig. 1. The rearrangement
of DPP 1 into thieno[2,3-f]
isoindole-5,8-dione 2

O. VAKULIUK

3-yl)pyrrolo[3,4-c]pyrrole (1) to hydroxy(tosyloxy)
iodobenzene (HTIB) and trimethylsilyl bromide
(TMSBr) led to the formation of purple compound
as the sole isolable product (Figure 1).
Surprisingly, while the exact mol. mass of a new
compound turned out to be equal to the mol. mass
of substrate, the NMR data revealed the loss of symmetry in the product. Such findings are consistent
only with the rearrangement of the DPP 1. Through
analysis of NMR spectra we finally uncovered
that the structure of 2 possesses the thieno[2,3-f ]
isoindole-5,8-dione core, thus far never described in
the literature (Figure 1). The final proof came from
single crystal X-ray analysis (Figure 2).
Encouraged by the unique structure of the
prepared dye, we started a systematic study of the
discovered transformation. The mixture of TMSBr

Fig. 2. The crystallographic structure of the new red-emitting
dye 2

and HTIB provides only moderate yields of the
expected product, strongly emphasizing the need
for optimization of the reaction conditions. In fact,
iodine(III) reagent does not support the formation
of dye 2 product which suggests the non-oxidative
character of this transformation. Conversely, the reaction does not proceed in the absence of TMSBr.
With the optimized conditions in hand we studied
the scope and limitations of this methodology. It
turned out that DPPs possessing such heterocyclic
units as thiophene, furan, benzofurane undergo
this transformation. Also phenyl-DPPs possessing
electron-donating substituents can be subjected to
the discovered rearrangement.
With the library of new dyes in hand, we conducted a series of photophysical studies, which reveal
that the absorption bands corresponding to the lowest energy absorption are located in the 530–606 nm
region, displaying bathochromic shifts in comparison to the parent DPPs. Emission maxima are redshifted to the orange-red part of the visible spectra
(Figure 3). Dyes exhibit only small differences in
absorption and emission maxima. Nevertheless, the
type and position of the heteroatom influence the
λabs and λem significantly. Different charge distribution in the molecules can rationalize both the redshift of the absorption and emission maxima when
regioisomeric products are superimposed and the
blue-shift of λabs and λem for dyes possessing furan
unit. Dye possessing π-expanded core characterizes
by the most bathochromically shifted emission and
absorption in the analyzed series.
In summary, diketopyrrolopyrroles possessing
thienyl, furyl and benzofuryl substituents undergo
unprecedented skeletal rearrangement in the presence of trimethylsilyl bromide forming thieno[2,3-f ]
isoindole-5,8-diones and furo[2,3-f ]isoindole-5,8-diones. These relatively small dyes possess favorable
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Fig. 3. Emissive
properties of new
dyes in comparison
to DPPs

photophysical properties with the emission maxima
within the range of 573‒624 nm, large fluorescence
quantum yields, moderate sensitivity of emission
to solvents polarity and HOMO-LUMO gap ca.
1.8 eV.

Further reading
Vakuliuk O., Ooi S., Deperasińska I., Staszewska-Krajewska O., Banasiewicz M., Kozankiewicz B., Danylyuk
O., Gryko D.T. (2017). Unprecedented rearrangement
of diketopyrrolopyrroles leads to structurally unique
chromophores. Chem. Commun., 53, 11877‒11880.
Purc A., Espinoza E.M., Nazir R., Romero J.J., Skonieczny
K., Jeżewski A., Larsen J.M., Gryko D.T., Vullev V.I.

(2016). Gating that Suppresses Charge Recombination
– the Role of Mono-N-Arylated Diketopyrrolopyrrole.
J. Am. Chem. Soc., 138 (39), 12826‒12832.
Vakuliuk O., Purc A., Clermont G., Blanchard-Desce M.,
Gryko D.T. (2017). The Impact of the Interplay between Steric and Electronic Effects on the Synthesis and
Optical Properties of Diketopyrrolopyrroles Bearing
Pyridine Moieties. ChemPhotoChem, 5, 243‒252.
Institute of Organic Chemistry
ul. Kasprzaka 44/52, 01-224 Warszawa
phone: 48 (22) 343 20 00
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www.icho.edu.pl

40 years of Centrum Badań Kosmicznych in space
I. Stanisławska | Space Research Centre | Polish Academy of Sciences
20 years after the beginning of the Space Age
and on the occasion of the Polish astronaut’s voyage
into space, the Polish Academy of Sciences created
a scientific institute confirming Poland’s involvement in space exploration. Thus Centrum Badań
Kosmicznych, better known in the English-speaking
world as Space Research Centre (SRC), was established in 1977 to be a partner in international space
cooperation.
At present, the PAS Space Research Centre approaches the research and exploration of space and
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the Earth’s environment in a comprehensive manner
by conducting basic and applied research, creating
and developing new methods and innovative technologies. It is a trustful partner in European and
worldwide space research.
During 40 years, more than 70 scientific instruments were constructed in the Centre and sent into
space to carry out research on solar physics, the
near-Earth environment and surrounding planets.
In 1992 the Centre has performed an active
space plasma experiment on the board of NASA
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rocket a self-constructed sensor. This paved the
way for SRC to participate in a joint NASA/ESA
Cassini-Huygens mission to Saturn and its largest
moon Titan, during which the famous Huygens
space probe was released. Thus, the SRC- developed temperature sensor carried on board of Huygens probe landed on the Titan’s surface after
a seven-year journey. The probe revealed an
extraordinary world, resembling Earth in many
respects, especially in meteorology, geomorphology
and fluvial activity.
ESA-Rosetta Mission to the comet 67P/Churyumov-Gerasimenko launched in 2004 was designated to both orbit and land on the comet. The
contribution from SRC was the mechanical and
electronic hardware and software equipment supporting the entire system of MUPUS – the instrument to penetrate the cometary nuclei surface. SRC
has performed the first experiment of this kind in
the history of the space age. The images taken from
Rosetta and sent back to Earth in 2014, among
others, confirmed that water is the major constituent of cometary nuclei; limited evidence for exposed
water-ice regions on the surface of the nucleus has
been found so far. Carbon dioxide is one of the two
most abundant species in cometary nuclei, but because of its high volatility, CO ice is generally only
found beneath the surface.
SRC constructed a laser system fully dedicated
to the Space Surveillance and Tracking (SST) program administered by the European Space Agency
and the European Commission. This new system
is based on an azimuth-elevation mounted with
a 65 cm Cassegrain transmitting/ receiving telescope
and providing tracking accuracy below 1 arcsec.
The whole system is controlled by multiplatform
steering/tracking software supporting space debris
prediction, real-time laser observations, and system
calibration. SRC developed the new generation of
TTS-5 time transfer receivers, allowing simultaneous reception of data from the GPS, GLONASS,
Galileo, and Beidou satellites. These receivers are
exported to many Time and Frequency laboratories
around the world. The ground-based construction
as well as top-side sounder ionospheric radars were
also developed at the Centre.
For years, our scientists and engineers have been
providing support to other institutes and companies
willing to join the research and run experiments
in space. As a result of such cooperation satellites

MUPUS Penetrator and Deployment System for ROSETTA
Lander

BRITE-PL Lem and Heweliusz, built by SRC for
the PAS Copernicus Astronomical Center, were lifted to orbit in 2013 and 2014 to observe the brightest variable stars in our galaxy.
Exploring the formation of stars and galaxies,
ESA’s Herschel space observatory that SRC actively
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participated has given astronomers their best view
yet of the universe at far-infrared and sub-millimeter wavelengths (2009‒2013).
Scientists from SRC have been involved in
NASA’s IBEX mission (Interstellar Boundary Explorer) and achieved important project milestones
in understanding the interaction of the Sun and the
heliosphere with the solar Galactic environment.
They discovered a new population of interstellar gas
in the heliosphere and understood its nature. Moreover, they determined the distance to the heliosphere
Ribbon and understood its variation in energy and
connection to the interstellar magnetic field. All
these resulted in the development of a synthetic image of the processes shaping the heliosphere and its
nearest Galactic environment. Obtained results will
be used in the future NASA’s IMAP mission (Interstellar Mapping and Acceleration Probe).
SRC will continue its work on developing scientific solutions and evolving space technology for
the future space exploration. At present the Centre
participates in the ESA’a unique Solar Orbiter mission in which its researchers, in collaboration with
an experienced group of engineers, prepare STIX
(X-ray Spectrometer/Telescope Instrument). It will
provide imaging spectroscopy of solar thermal and
non-thermal X-ray emission, quantitative informa-

Fig. 3. HIFI/Herschel Local Oscillator Control Unit
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Fig. 2. BRITE/Lem satellite ready for integration with launcher

tion on the timing, location, intensity, and spectra of
accelerated electrons as well as of high temperature
thermal plasmas, mostly associated with flares and/
or microflares.
SRC participates in ESA’s missions and some of
them are: Proba-3, the world’s first precision formation flying mission (start in late 2020) and the flagship ESA science and technology mission JUICE
– JUpiter ICy moons Explorer – the first large-class
mission in ESA’s Cosmic Vision 2015‒2025 program. Planned for launch in 2022 and arrival at Jupiter in 2029, it will spend at least three years making detailed observations of the giant gaseous planet
Jupiter and three of its largest moons, Ganymede,
Callisto and Europa.
An important element of SRC work is also
a continuous expert and personal support to series of
universities in Poland as well as to emerging private
companies starting their operations in space.
Space Research Centre
ul. Bartycka 18A, 00-716 Warszawa
phone: 48 (22) 496 62 00
fax: 48 (22) 840 31 31
e-mail: sekretariat@cbk.waw.pl
www.cbk.waw.pl
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Engineering Sciences
DEAN OF DIVISION IV
Antoni Rogalski – professor at the Institute of Applied Physics, Military University of Technology in Warsaw. Ordinary Member of PAS and a member of the Central Commission for Academic Degrees and Titles. His scientific achievements include determining the fundamental
parameters of narrow-gap semiconducting materials estimating the ultimate performance of
IR detectors, elaborating on studies of high-quality PbSnTe, HgZnTe, and HgCdTe photodiodes operated in IR spectral ranges; and conducting comparative studies of the performance
limitation of HgCdTe photodiodes versus other types of photon detectors (especially QWIP
and QDIP IR detectors, type-II superlattices) for third generation infrared detectors. Prof.
Rogalski is a fellow of the International Society for Optical Engineering (SPIE), vice president of
the Polish Optoelectronic Committee, editor-in-chief of the journal Opto-Electronics Review,
and deputy editor-in-chief of the Bulletin of the Polish Academy of Sciences: Technical Sciences.
CHAIR OF THE COUNCIL OF PROVOSTS OF DIVISION IV
Krzysztof Malinowski – born 1948, professor of technical sciences, a graduate of the Faculty
of Electronics, Warsaw University of Technology. Ordinary Member of the Polish Academy of
Sciences and of the Warsaw Scientific Society. In 1979–1980 he was a visiting associate professor at the University of Minnesota. During 1996–1999 he served as the Dean of the Faculty of
Electronics and Information Technology at the Warsaw University of Technology. His research
interests are concerned with the theory of hierarchical control and the applications of optimization and optimal control design to operational decision making. He is the author or coauthor of three books and over 160 papers. He supervised 21 doctoral theses. In years
2007–2015 he served as the Chairman of the Committee on Automatic Control and Robotics
of the Polish Academy of Sciences.
DEPUTY CHAIR OF THE COUNCIL OF PROVOSTS OF DIVISION IV
Lucjan Pawłowski – born 1946, Director of Environmental Engineering Institute at the Lublin
University of Technology, a Corresponding Member of the Polish Academy of Sciences,
a Member of the European Academy of Sciences and Arts, and an honorary professor of the
Chinese Academy of Sciences. He conducted research on the application of ion exchange for
water and wastewater treatment, later expanding the areas of study to issues pertaining to
water purification and wastewater treatment, municipal and industrial waste treatment and
disposal, renewable energy generation, and sustainable development. In 2015 he was elected
Deputy President of the National Council for Science and Higher Education. He has published
23 books and over 200 papers, authored 128 patents, and is a member of the editorial board
of numerous international and national scientific and technical journals.

At the end of 2017, Division IV: Engineering
Sciences had 73 national members (38 ordinary
and 35 corresponding), 41 foreign members, plus 5
members of the Polish Young Academy. In the past
year, the Division bid a final farewell to those who
passed away: seven of its ordinary members; Roman
Pampuch, Tadeusz Śliwiński, Zbigniew Ciok, Kazimierz Sobczyk, Jerzy Seidler, Jan Szargut, Roman
Kulikowski; corresponding member Adam Janiak,
and foreign member Lotfi Zadeh.
Two plenary meetings of Division IV were held
in 2017 at the Staszic Palace in Warsaw. The spring

plenary session was convened by the Dean of Division IV on April 27. Attendees of the session listened to a presentation about research and projects
by the new elected corresponding members of the
Academy, Professor Hanna Bogucka, Professor Jan
Awrejcewicz, and Professor Andrzej Bartoszewicz.
Professor Tedeusz Burczyński gave a speech on the
project of establishing a University of the Polish
Academy of Sciences. Dean of Division IV presented information on the following matters: the procedures and criteria for selecting new foreign members
of the Academy; results of meetings of two advisory
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The ceremony of granting Division IV awards. From left: Prof. Jerzy Duszyński, PAS President, Asst. Prof. Artur Tyliszczak, Prof. Antoni
Rogalski, Dean of Division IV, and Asst. Prof. Marta Szachniuk

teams appointed by the PAS President (1) to determine election procedures of new members of the
Academy and (2) to develop criteria for evaluating
scientific, task force and national committees; new
principles of publishing undertaken by the Science
Promotion Committee.
The autumn plenary session was held on 19 October. The main objective of this session was to elect
new foreign members of the Academy. From among
many outstanding candidates, the following professors were elected as foreign members of the Academy: Hojjat Adeli, Laszlo Koczy, Shuji Nakamura,
Jos Vander Sloten, and Bogdan Wilamowski. Moreover, two newly elected corresponding members of
the Academy, Professor Czesława Rosik-Dulewska
and Professor Eugenisz Kozaczka, had the possibility to present their research and projects. During
the autumn session the debate also concentrated on
approving candidates to receive the Division’s research awards. The chairs of the various award sub-
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committees – Prof. Władysław Włosiński (general),
Prof. Zenon Mróz (A: mechanics), Prof. Wiesław
Woliński (B: electronics and information technology), Prof. Ryszard Pohorecki (C: process engineering), and Prof. Piotr Korcelli (D: architecture and
civil engineering) selected and presented six candidates. After discussion and voting, the awards were
bestowed on six researchers (see p. 105).
In 2017 the Division continued to regularly
publish the Bulletin of the Polish Academy of Sciences
– Technical Sciences – changing quarterly publishing
to bi-monthly. The consecutive issues contained
studies related to the different disciplines of engineering sciences, such as: control informatics and
robotics, biomedical engineering and biotechnology, material sciences and nanotechnology, power
systems and power electronics, mechanical engineering. Two special issues of the Bulletin were devoted
to multilevel converters and civil engineering. The
Bulletin’s impact factor grew to 1.156 in 2017, while
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the five-year journal impact factor was 1.238. Other
indicators such as SCImago Journal Rank (SJR) for
2017 was 0.457 and Source Normalized Impact per
Paper (SNIP) for 2017 was 1.238.
In 2017, the Dean of Division IV collaborated
with the Office of International Relations of the
Chancellery of the Polish Academy of Sciences
in reviewing projects to be undertaken within the
framework of cooperation coordinated by the Academy, wherein the Polish side is represented by the
Division IV research institute.
The Dean of the Division as well as the Chair
of the Council of Provosts participated in consultations on draft regulations prepared by the Ministry
of Science and Higher Education, Ministry of the
Environment, and the Ministry of Infrastructure.
Academy members belonging to Division IV
received a number of honours and distinctions in
2017. Honoris causa honorary doctorates were granted to Prof. Janusz Mroczka by Opole University of
Technology, to Prof. Janusz Kacprzyk by Laapeenranta University of Technology (Finland), and to
Prof. Lucjan Pawłowski by Zhejiang A&F University and Institute of Urban Environment, Chinese
Academy of Sciences (China). Prof. Michał Kleiber
was renominated by the European Committee as its
Ambassador for New Narrative for Europe, received
a Special Award and Honourable Membership in
the Polish Association of Authors and Composers
(ZAiKS) and special prize of the Polish Success
Academy “for his contributions to the common welfare”. Prof. Jerzy Klamka received the Polish Prime
Minister’s award for his scientific achievements,
including outstanding academic achievements.
Prof. Ryszard Tadeusiewicz won the plebiscite for
the “Man of the Year 2016” organized by “Gazeta
Krakowska”. He was distinguished for his “outstanding achievements in computer science and automation, as well as for his tireless efforts in promoting
science”. Prof. Andrzej Jajszczyk was nominated as
Chairman of the Science Policy Committee at the
Ministry of Science and Higher Education and as
a member of the ERC Scientific Council. He also
was elected as a member of the Academia Europea.
Prof. Antoni Rogalski received a scientific award of
the PAS President for his pioneering contributions
to the theory, design and technology of different
types of infrared detectors. He was also awarded
by the Ministry of National Defence for the best
research work in the area of defence. Prof. Jacek

Błażewicz was elected Vice-President of the International Federation of Operational Research Societies (IFORS). Prof. Bogusław Major was nominated
as Chairman of the Scientific Council of the Henryk Frąckiewicz Centre for Laser Technologies of
Metals of Kielce University of Technology and the
Polish Academy of Sciences. Prof. Janusz Kacprzyk
was decorated with the Knight’s Cross of the Polonia
Restituta Order. He was elected a member of Awards
Committee of the IEEE Computational Intelligence
Society and a honorary member of the European
Society for Fuzzy Logic and Technology. Prof. Marian Kaźmierkowski received the 2017 IEEE Medal
in Power Engineering. The Association of Polish
Inventors and Rationalizers awarded Prof. Tadeusz
Chmielniak with its Honourable Medal. Prof. Józef
Modelski received the title of the Honorary Ambassador of Polish Congresses. Prof. Roman Słowiński
became Fellow of the Institute of Electrical and
Electronics Engineers. Prof. Jan Kiciński was nominated as a Vice-President of the European Sustainable Energy Innovation Alliance.
The Council of Provosts of Division IV completed its third year of activity. Its main focus in
2017 was on the following issues: (1) initiating
the process of evaluating Division IV institutes,
(2) preliminary decisions concerning the mode of
evaluating in 2018 the scientific committees affiliated with Division IV, (3) appointing new directors
of the institutes, (4) analyzing and resolving other
problems within the jurisdiction of the Council of
Provosts. As concerns the second issue, the Council of Provosts proposed specific criteria for evaluating the Division’s scientific committees. Two
plenary meetings of the Council of Provosts were
held in 2017, accompanying the plenary meetings
of Division IV.
Another important part of the activities of the
Division IV Council of Provosts consisted in initiating and conducting competitions to identify new
directors for those institutes where the appointed
terms of the directors had come to an end. More
specifically, in 2017 it successfully completed selection procedures for the post of director at the
following institutes: the Institute of Fundamental
Technological Research and the Institute of Geography and Spatial Organization. The individuals so
elected were, respectively, Prof. Tadeusz Burczyński,
re-elected for a second term, and Prof. Jerzy Bański,
as a newly-elected director.
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Solid foams as structured catalyst carriers
in environmental applications
K. Sindera | A. Gancarczyk | M. Iwaniszyn | M. Piątek | M. Korpyś | M. Jaroszyński | B. Janus |
T. Kleszcz | A. Kołodziej | Institute of Chemical Engineering | Polish Academy of Sciences
The current development of civilization brings
numerous environmental threats. Dangerous atmospheric emissions may lead to negative impacts
on the environment and human health (increased
risk of cancer and respiratory diseases). The major
air pollutants include: volatile organic compounds
(VOCs) mainly emitted by industry, transport,
agriculture and food sectors; methane emissions
coming from coal mining, oil and gas extractions,
and nitrogen oxides (NOx) produced by car engines and power stations. Fortunately, technological progress provides us with tools to mitigate these
emissions. Catalytic combustion (CC) reduces
amount of released VOCs and methane; selective
catalytic reduction (SCR) can neutralize harmful
NOx emissions.
Unfortunately, the above-mentioned pollutants
usually appear at very low concentrations in large
gas streams. Therefore, in spite of excellent catalytic properties (yield and selectivity) the catalytic
reactor should provide low flow resistance (thus low
pumping costs) and intense mass transfer. The last
requirement is essential: the chemical reaction will
take place only if the reactant molecules reach the
catalyst surface (active site).
In the most classic type of reactor, i.e. a packed
bed, the catalyst forms a bed of porous pellets,
which causes large flow resistance. Diffusional resistance in relatively large porous pellets decreases
Fig. 1. Microscopic
images of
aluminum (left) and
RVC (right) foams
(ERG Aerospace)

catalyst efficiency, which means that only a part
of catalyst material (e.g. noble metals) is properly
exploited. The monolithic reactor, known as automotive catalyst, offers low flow resistance. In this
reactor, the reaction takes place inside the pores of
a thin catalyst layer which helps to minimize diffusional resistance and in consequence improves
catalyst efficiency. However, mass transport towards
the catalyst layer is weak, reducing the reactor yield,
especially for fast reactions.
Solid foams appear to be promising materials as
they display such properties as low flow resistance
and intense mass transfer. They can be manufactured from a variety of materials. Although foams
display higher flow resistance than monoliths (nevertheless much smaller than packed beds), the foam
reactor may be much shorter than the monolithic
one demonstrating significant reduction of catalyst
amount and reasonable flow resistance.
Properties of about dozen solid foams were thoroughly studied. The foams were made from metals
(Al, NiCr and FeCrAl alloys, Ni), ceramics (SiC,
Al2O3), and vitreous carbon (RVC). The foams’
morphologies were studied using the computed
microtomography and optical microscopy. Basic
geometric parameters of the foams were measured,
including a specific surface area, porosity, dimensions of cells, windows and struts (see Fig. 1). The
specific surface area of the foams was comparable

cell

window
strut
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Fig. 2. VOC (toluene) catalytic
combustion on Cu-Mn
oxide catalyst deposited on
ceramic foam (VUKOPOR)
and monolith using CSTR
reactor

with classic monoliths while their porosity was ranging from 70% (ceramics) to over 90% (RVC). Flow
resistance was examined on air flow as well as the
heat and mass transfer.
Three selected foams were tested in catalytic reactions and compared with classic monoliths to assess the impact of the enhanced mass transfer properties of foams on the process conversion. Both the
foam and monolith supports displayed a very close
specific surface area with the same reaction catalyst.
For the ceramic foam (SiC based, Vukopor) reaction of VOCs (toluene) CC was performed in
a stirred tank reactor (CSTR) with GHSV = 5000 h–1
using the Cu-Mn oxide catalyst. The reaction
achieved almost complete conversion for both supports (at about 673 K), while to achieve 90% conversion temperature of 657.5 K for foam and 668 K for
monolith is required (Fig. 2).

The NiCr metal foam (Recemat) deposited with
the sonchemically prepared Pd/ZrO2 catalyst was
tested in methane CC using a tubular reactor (velocity of 3 m/s, temperature 723 K). Attaining 90%
of methane conversion required only a 0.032 m long
reactor for the foam vs. 0.044 m for the monolith
(Fig. 3).
The same NiCr foam deposited with a sonically
prepared Cu-USY zeolite catalyst was examined
in deNOx ammonia SCR reaction using a tubular
reactor (velocity of 2 m/s, temperature 673 K). Conversion of 90% was reached in a 0.16 m long reactor
versus 0.36 m for the monolith support (Fig. 4).
In all of the above cases the same catalyst was
applied, the observed increase in conversion resulted only from the more intense mass transport.
The most significant improvement can be noticed
for the fastest reactions as they require the most

Fig. 3. Methane catalytic
combustion over
sonochemical Pd/ZrO2
catalyst deposited on NiCr
foam (Recemat) and monolith
using tubular reactor
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Fig. 4. Ammonia SCR deNOx
over sonochemical Cu-USY
zeolite catalyst deposited
on NiCr foam (Recemat)
and monolith using tubular
reactor

intense mass transfer. The tubular reactor can thus
be shortened almost 30% to 60% compared with
the classic monolith. The reduction of the necessary catalyst amount is proportional. Although flow
resistance is 4‒7 times higher for the foam reactor,
it is not very large (up to 7 kPa) to reach the 90%
conversion as the reactors are really short. Solid
foams appear to be promising catalyst carriers due
to intense transport properties, especially for fast
chemical reactions.

Further reading
Jodłowski P. J., Kuterasiński Ł., Jędrzejczyk R. J., Chlebda D., Gancarczyk A., Basąg S., Chmielarz L. (2017).
DeNO(x) Abatement Modelling over Sonically Prepared Copper USY and ZSM5 Structured Catalysts.
Catalysts, 7, 14.

Jodłowski P. J., Jędrzejczyk R. J., Gancarczyk A., Łojewska
J., Kołodziej A. (2017). New method of determination
of intrinsic kinetic and mass transport parameters from
typical catalyst activity tests: Problem of mass transfer
resistance and diffusional limitation of reaction rate.
Chem. Eng. Sci., 162, 322-331.
Gancarczyk A., Iwaniszyn M., Mokrzycki Ł., Rojek W.,
Duraczyńska D., Machej T., Kowalska J., Jaroszyński
M., Kołodziej A. (2016). VOC combustion on ceramic
foam supported catalyst. Prace Naukowe Instytutu Inżynierii Chemicznej Polskiej Akademii Nauk, 20, 63-75.
Institute of Chemical Engineering
ul. Bałtycka 5, 44-100 Gliwice
phone: 48 (32) 231 08 11
fax: 48 (32) 231 03 18
e-mail: sekretariat@iich.gliwice.pl
www.iich.gliwice.pl

Technogenic magnetic particles in the environment
T. Magiera | M. Rachwał | Institute of Environmental Engineering | Polish Academy of Sciences
Technogenic magnetic particles (TMPs) were
defined in scientific literature in 2011 as different
mineral forms of iron formed during a wide variety
of high temperature technological processes (metallurgy, fuel combustion, ceramics, cement and coke
industry, etc.), when iron contained in raw materials,
fuels or additives was transformed into oxide forms.
Technogenic iron minerals formed in such pro-
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cesses have strongly magnetic properties (ferrimagnetic minerals), therefore their presence (even a trace
amount) in dust, soil or sediment can be easily detected by measurement of magnetic susceptibility.
The value of magnetic susceptibility is proportional
to the concentration of both natural and technogenic ferromagnetic particles, but morphology and mineral composition of TMPs are different from natural
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iron minerals. TMPs have a tendency to bind some
elements, therefore many pollutants (mainly heavy
metals) present in industrial and urban dusts and
aerosols emitted to the atmosphere and deposited in
the soil or sediments are connected with the magnetic rather than with the silicate phase. The results
of our study revealed that technological processes
applied in various industries are sources of very
specific morphological and mineralogical forms of
TMPs. They are mostly non-stoichiometric magnetite-like phases and different kinds of technogenic
ferrites formed at high temperatures which enables
many elements to be incorporated within the crystal
lattice. Their different internal structure is reflected
in their magnetic properties, which may be useful
for identification of the source of pollution and can
serve as an indicator of dust origin when TMPs are
found in the topsoil. During our studies we have
analyzed TMPs obtained from fly ashes after hard
coal, lignite and biomass combustion, metallurgical,
coke and cement dusts as well as TMPs separated
from the forest topsoil or arable layer of agricultural

soil at different industrial locations of Central Europe and Scandinavia (iron ore mine, Ni-Cu smelter,
steel mill, Pb-Zn processing waste heaps).
Our studies have shown that different sources of
pollution emit TMPs with slightly different magnetic characteristics. Through advanced studies of
various combinations of magnetic parameters (including magnetic hysteresis) we are able to reveal the
mineralogical and structural differences in TMPs
derived from different emission sources (formed in
different conditions) and find individual features of
TMPs coming from: coal combustion, cement industry, iron metallurgy, non-iron metallurgy, ceramic
industry, road traffic etc.). On the bi-plots of different magnetic parameters, the TMPs are grouped in
different clusters indicating that TMPs from different emission sources have different magnetic properties (Fig. 1). We have found and described the differences in magnetic and mineral characteristics of
TMPs occurring in soils around the various specific
emission sources. In many cases the differences are
significant enough to consider TMPs not only as an
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Fig. 1. Bi-plot of the saturation remanence to saturation magnetization ratio (M RS /M S) versus coercivity of remanence to coercivity
ratio (HCR /HC) of the topsoil samples collected around the specific pollution sources
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Fig. 2. Bi-plot of magnetic susceptibility (χ) versus saturation
isothermal remanent magnetization (SIRM) of TMPs separated
from ashes after combustion of different fuels, showing the
differences in magnetic properties

indicator of the total dust deposition but also as the
tracer of emission source. As TMPs are also carriers
of many potentially toxic elements (PTEs), mainly
metals and metalloids, the results are important for
the development of soil magnetometry as a method
of fast and effective identification of potential soil
contamination “hotspots”. It is particularly important for assessment of soil quality in areas having
historical record of metal pollution, where the source

of pollution is unknown. Currently, our studies are
focused on the role of TMPs in transport of these
elements to the soil environment.
Our magnetic and mineralogical analyses including Mössbauer spectrometry revealed that ferrospheres commonly present in fly ashes after hard
coal and lignite combustion consist of complex iron
ferrospinels such as: FeFe2O4, MgFe2O4, MnFe2O4
and nCaO × mFe2O3. Moreover, the study exhibited
the presence of magnetic glassy phase. Magnetite in
fly ashes from hard coal combustion and in metallurgical dusts is more stoichiometric than in fly
ashes after lignite and biomass combustion (Fig. 2).
In the second case, fine-grained maghemite and
hematite particles are also present. The results of
Mössbauer spectroscopy analysis showed that the
magnetospheres consist of a core composed of magnetic spinels with a complex internal structure that
contains in addition to oxygen and iron (Fe3+, Fe2+)
also Mn, Mg, Al, and Ti atoms. The outer shell of
magnetospheres is composed of silica hyaline structure (glassy phase) containing iron. In metallurgical dust, strongly magnetic metallic iron (αFe) and
wustite were additionally indicated. Among the iron
minerals formed in cement manufacturing process
calcium ferrite is the most distinctive. Ferrimagnetic iron sulphides as pyrrhotite are present in dust
from coke production, Ni-Cu and Pb-Zn smelters
(Table 1).

Table 1. Main and indicative minerals identified among technogenic magnetic particles separated from different
industrial dusts and soils collected around specific pollution sources
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TMPs emitted from different pollution sources

Main and/or indicative magnetic minerals

Natural geogenic particles from strongly
magnetic bedrock

stoichiometric magnetite and/or titanomagnetite

TMPs from hard coal combustion

almost stoichiometric magnetite, magnesioferrite and other
ferrospinels, magnetic glassy phase

TMPs from lignite combustion

non-stoichiometric magnetite, maghemite, hematite,

TMPs from biomass combustion

maghemite, hematite

TMPs from iron/steel metallurgy

hematite, almost stoichiometric and non-stoichiometric
magnetite, wustite, αFe

TMPs from Ni-Cu smelting

pyrrhotite and other iron sulphides

TMPs from Pb-Zn smelting

γ-FeZn, Fe3+ in glassy phase

TMPs from coke industry

non-stoichiometric magnetite, magnesioferrite, pyrrhotite, αFe

TMPs from cement industry

non-stoichiometric magnetite, Ca-rich ferrite

TMPs from glass work

magnetic glassy phase
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As the TMPs are known to be carriers of potentially toxic elements their high accumulation in soils
and sediments poses a real threat to human health
and the environment. Especially, if the elements are
adsorbed on the particles’ surface of the finest dust
fraction, the elements could be easily released, which
in particular takes place in acidic environment such
as forest topsoil.

Further reading
Magiera T., Zawadzki J., Szuszkiewicz M., Fabijańczyk P.,
Steinnes E., Fabian K., Miszczak E. (2018). Impact of
an iron mine and a nickel smelter at the Norwegian/
Russian border close to the Barents Sea on surface soil
magnetic susceptibility and content of potentially toxic
elements. Chemosphere, 195, 48‒62.

Rachwał M., Wawer M., Magiera T., Steinnes E. (2017).
Integration of soil magnetometry and geochemistry for
assessment of human health risk from metallurgical slag
dumps. Environmental Science and Pollution Research, 24,
26410‒26423.
Szumiata T., Rachwał M., Magiera T., Brzózka K., Gzik-Szumiata M., Gawroński M., Kyzioł-Komosińska J.
(2017). Iron-containing phases in metallurgical and
coke dusts as well as in bog iron ore. Nukleonika, 62(2),
187‒195.
Institute of Environmental Engineering
ul. M. Skłodowskiej-Curie 34, 41-819 Zabrze
phone: 48 (32) 271 64 81 ext. 202
fax: 48 (32) 271 69 50
e-mail: ipis@ipis.zabrze.pl
www.ipis.zabrze.pl

Semantic technologies for interoperable IoT ecosystems
M. Ganzha | M. Paprzycki | W. Pawłowski | R. Tkaczyk | P. Szmeja | K. Wasielewska |
Systems Research Institute | Polish Academy of Sciences
Connecting data collecting and processing units,
be it cells of the human brain, computers or sensors,
brings in new quality and power. In this respect,
all sources agree that growth of the sheer number
of connected devices, constituting the Internet of
Things (IoT), is phenomenal. These devices, working within various IoT deployments, provide services to the users. However, while the overarching
IoT vision advocates the world, in which all devices
seamlessly interact with each other, the reality of
today is quite different. Individual IoT deployments constitute impenetrable silos, incapable of
cooperation. This is caused, in particular, by substantial differences between data representation and
message formats, used by individual IoT artifacts.
For instance, as of today (February 2018), there are
more than 400 IoT platforms that, for all practical
purposes, are incapable of immediate and meaningful communication. As a result, it is very difficult to
combine existing local/initial deployments to realize
more complex workflows in large-scale IoT ecosystems. In this way, existence of the early-stage IoT

deployments is counterproductive in reaching the
goal, put forward by the original IoT vision.
It has also been claimed that lack of interoperability between IoT artifacts is one of the key factors
slowing the adoption of IoT-based solutions. To deal
with the problem, the European Commission has
decided to fund seven research (RIA) projects under
the EU Horizon 2020 framework program that are
to facilitate interoperability within IoT ecosystems.
One of these projects is the INTER-IoT project, in
which the Systems Research Institute of the Polish
Academy of Sciences (SRI PAS) is a partner. While
the INTER-IoT project deals with interoperability
across the software stack, the key role of SRI PAS is
to lead the development of the solution for the “top”
(data and semantics) layer.
In other words, SRI PAS deals with the following problem. Let us assume that different IoT
artifacts use different data representations (possibly
for the same concepts) and different formats for
produced (and consumed) messages. The issue is
how to make such artifacts understand each other,
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Fig. 1. The overall approach
to semantic translation
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while satisfying some essential requirements. First,
whatever solution is to be proposed it has to work
for existing deployments as well as independently
of them. Hardly any business (big or small) will devote resources to make their product interoperable.
Second, one should consider combining more than
two IoT artifacts; as establishing interoperability between two entities may not expose all difficulties and
complexities of practical scenarios (e.g. a strong need
of the scalability of the proposed solution). Finally,
over time, the ecosystem may be enriched by adding
new artifacts and thus such process needs also to be
conceptualized within the proposed approach.
In this context, the SRI PAS team has developed
a unique approach to scalable semantic interoperability between any number of IoT artifacts that
are to be combined within a single ecosystem. The
following aspects of the proposed solution can be
pointed out:
1. Context-specific modular central ontology has
to be instantiated. It should consist of modules
related to IoT elements (to capture the core as-
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pects of the IoT ecosystem) and domain-specific
modules, which conceptualize all necessary aspects of exchanges of messages between joining
artifacts. Here, it is stipulated that the central
ontology should be jointly created (and, possibly,
extended) by all stakeholders of the ecosystem.
The initial version of the central ontology, as
well as its extensions for two pilot use cases, have
been proposed.
2. JSON-LD has been adopted as a format of the
exchanged messages, while their content is represented using RDF. Hence, syntactic translation
between internal data and message formats of all
connecting artifacts has to be implemented. This
step has been completed, for selected IoT platforms and it was established that such a translation is possible for majority of IoT-relevant data
and message formats.
3. For the information to be passed between any
two artifacts, it is necessary to establish two
translations. First, the semantics of the Producer’s source message has to be expressed in terms
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Fig. 2. Bird’s-eye view on
the translation process

of the central ontology. Second, thus obtained
representation has to be made understandable
for the message Consumer. Hence, these translations should be semantics preserving and thus
it was proposed that they are to be based on the
theory of semantic alignments. In the completed
research a novel alignment format was proposed.
The preliminary versions of translations have
been implemented and tested. During this work
it has been established that: (i) it is practically
impossible to automatically establish alignments
between ontologies – “human-in-the-loop” is
necessary, (ii) quality of translation can be controlled, due to the fact that it is precisely known
what is the context of inter-platform operability and human supervisor will participate in
creation of alignments, (iii) the proposed approach is likely to be scalable (preliminary tests
have been completed and are promising) due
to the fact that in the real-world IoT scenarios
complexity of semantic translation is somewhat
limited. The proposed approach is summarized
in Figure 1.
Here, we see the central modular ontology (consisting of modules g1, g2 , …, gn). These modules
are used to facilitate translations between four IoT
artifacts (P1, P2, P3 and P4). Note that different
translations utilize different modules (e.g. translation between P2 and P4 needs modules g2 and
g4 only). This further supports the claim that the
proposed approach is going to scale well. Now, the
translation process (in one direction) is depicted in
Figure 2.
Here, we can see how the initial data (sent
by the Producer) is syntactically translated to an
RDF representation (it is also transformed into
JSON-LD message format). Next, it is aligned
(semantically translated; P => G) to the central

ontology. This intermediate representation is
further semantically translated to the RDF-based
representation of the receiving artifact (G => S). In
the final step, RDF- based representation is extracted
from JSON-LD, and syntactically translated to the
internal representation of the Consumer. Obviously,
a similar flow would take place for translation “from
S to P” – as the translation process is unidirectional.
In summary, the SRI PAS team has introduced
a novel approach to semantic interoperability between IoT artifacts. The proposed approach has been
initially implemented and tested. In the near future
it will be applied in full-fledged pilot deployments.

Further reading
Ganzha M., Paprzycki M., Pawłowski W., Szmeja P., Wasielewska K. (2017). Semantic interoperability in the
Internet of Things: an overview from the INTER-IoT
perspective. Journal of Network and Computer Applications, vol. 81, 111‒124.
Ganzha M., Paprzycki M., Pawłowski W., Szmeja P., Wasielewska K. (2017). Streaming Semantic Translations.
Proceedings of 21st International Conference on System
Theory, Control and Computing (ICSTCC), IEEE, Los
Alamitos, CA, 2017, 1‒8.
Ganzha M., Paprzycki M., Pawłowski W., Szmeja P.,
Wasielewska K. (2017). Towards Common Vocabulary
for IoT Ecosystems – Preliminary Considerations. In:
Nguyen N. et al. (eds.), Proceedings of ACIIDS 2017,
Springer, Berlin, 2017, 35‒45.
Systems Research Institute
ul. Newelska 6, 01-447 Warszawa
phone: 48 (22) 381 01 00
fax: 48 (22) 381 01 05
e-mail: ibs@ibspan.waw.pl
www.ibspan.waw.pl
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Medical Sciences
DEAN OF DIVISION V
Witold Rużyłło – pioneer of modern methods of interventional cardiology in
Poland, the first to have conducted diagnostic procedures such as coronarography,
myocardial biopsy, and interventional cardiology procedures: closure of patent ductus arteriosus and coronary artery angioplasty. He has also conducted pioneering
therapies of congenital and acquired heart defects (1984‒1987), which culminated
in performing the first percutaneous pulmonary valve implantation in Poland in
2008. Since 2000, Prof. Rużyłło has worked on regeneration therapy of the heart with
vascular growth factors applied directly to the cardiac muscle. Professor and Ordinary Member of the Polish Academy of Sciences. In 2006‒2015 he was the head of
the Cardinal Stefan Wyszynski Institute of Cardiology in Warsaw. He served as president of the Polish Cardiac Society and was a member of the board of the European
Society of Cardiology. In 2003‒2009 he was a member of the Programme Council of
the National Programme for the Prevention and Treatment of Cardiovascular Diseases (POLKARD). In 2016 he received the title of doctor honoris causa of the Medical
University of Warsaw.
CHAIR OF THE COUNCIL OF PROVOSTS OF DIVISION V
Tomasz Brzozowski – Professor of Medicine, Head and Chairman of the Department of Human Physiology Faculty of Medicine at the Jagiellonian University
Medical College (since 2009). Corresponding Member of the Polish Academy of Sciences. Major fields of interest: gastrointestinal-tract physiology and pathophysiology
with focus on the mechanism of gastroduodenal mucosal defense, gastroprotection, the healing process of gastric ulcerations and pathogenesis of intestinal bowel
disease. He has studied the mechanism of action of many factors involved in the
physiology and pathology of GI-tract, including growth factors, melatonin, prostaglandins, nitric oxide, lipoxins and appetite hormones such as leptin and ghrelin.
DEPUTY CHAIR OF THE COUNCIL OF PROVOSTS OF DIVISION V
Grzegorz Opolski – specialist in cardiology and internal medicine, Professor and
Head of the Department of Cardiology of the Medical University of Warsaw. Corresponding Member of the Polish Academy of Sciences. Major fields of his interest
include stable coronary artery disease and acute coronary syndromes, heart failure
as well as cardiac arrhythmias, especially atrial fibrillation and electrotherapy. Author
of 25 books and over 400 peer-reviewed papers. Chairman of the Board of the
National Programme of the Prevention and Treatment of Cardiovascular Diseases
– POLKARD in 2003–2010.

The Academy’s Divisions V (Medical Sciences)
represents the medical scientific and academic community in Poland (including universities, institutes
and academic schools), promotes research in medicine, pharmacy, physical training and health education. Furthermore, it supervises research activity at
the PAS institutes affiliated with the Division.
As of the end of 2017, Division V comprised
37 national members (20 ordinary members and 17
corresponding members) as well as 26 foreign members and 1 member of the Polish Young Academy.
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One ordinary member of the Academy – Professor Andrzej Trzebski, one corresponding member
– Professor Jerzy Vetulani and one foreign member
– Professor Jorgen Kieler, passed away in 2017.
In 2017, the Division held two plenary sessions:
in April and October. During April plenary session
Prof. Adam Maciejewski, Head of the Department
of Oncological and Reconstructive Surgery of the
Center of Oncology in Gliwice, delivered a lecture
entitled “Complex allotransplantation of neck organs”, which was followed by a lively discussion.
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The ceremony of granting Division V scientific awards

At the same session the Jan Steffen Award was
granted.
A lecture entitled “Tick-borne diseases in clinical practice. Current state of knowledge” was given
by Prof. Sławomir Pancewicz, Head of the Department of Infectious Diseases and Neuroinfections of
the Medical University of Białystok, at the plenary
session held in November. Candidates for foreign
members of the Academy were selected, the following four of them were recommended to the
General Assembly: Krzysztof Bankiewicz (USA),
John A. Hansen (USA), Janusz Rak (Canada), and
Alexei Verkhratsky (UK). All four candidates for
foreign members of the Academy were elected during the December General Assembly of the Academy. The conclusions of the Council of Provosts
concerning the periodic evaluation (2013‒2016) of
two research units, Institute of Medical Biology in
Łódź and Institute of Pharmacology in Kraków,
were heard and accepted. Furthermore, during this
session, Division V granted its annual scientific
awards and distinctions (see p. 106).
There are five research institutes affiliated with
the Medical Division: the Mossakowski Medical
Research Centre in Warsaw, the Hirszfeld Institute of Immunology and Experimental Therapy in

Wrocław, the Institute of Pharmacology in Kraków,
the Institute of Human Genetics in Poznań, and
the Institute of Medical Biology in Łódź.
Four scientific journals are published by these
medical institutes: Archivum Immunologiae et Therapiae Experimentalis (IF 2,04), Postępy Higieny i Medycyny Doświadczalnej [Advances in Hygiene and
Experimental Medicine], Folia Neuropathologica,
Polish Journal of Pharmacology. The Division also
supports the Polish Journal of Food and Nutrition
Sciences, co-edited by the Committee on Human
Nutrition, Polish Academy of Science, which is affiliated with the Division.
The Division supervises the activity of 12 scientific committees (with a total of 300 members),
representing the medical sciences in Poland. Committee chairpersons, mostly non-members of the
Academy, may participate in plenary sessions of
the Division, and enjoy rights equal with those of
the Academy members, except as regards electing
candidates for new members of the Academy. The
committees organized and co-organized many Polish and international conferences in 2017.
The PAS Committee for Immunology and Etiology of Human Infections took part in the National Education Campaign entitled “Immunity.” Due
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Prof. Jerzy Duszyński,
PAS President,
conferring one
of the Division’s 2017
awards to
Prof. Grażyna Ginalsa
and Dr. Agata Przekora
from Medical
University of Lublin

to the increased popularity of alternative medicine
the Committee issued an opinion concerning alternative medicine as well as anti-vaccination movements. The Committee cooperates with the Polish
Society of Experimental and Clinical Immunology,
the Polish Society of Lung Diseases, and the Polish
Society of Microbiologists.
The PAS Committee on Clinical Sciences coorganized two conferences, namely “Modern medical technologies and their impact on a daily clinical practice in the Polish health care system” and
“Health first” conference, which were held in the
Senate of the Republic of Poland.
The PAS Committee on Neurological Sciences
co-organized a conference on “Advances in molecular and epigenetic mechanisms in neurodegeneration and neuroinflammation. Novel therapeutic
approaches.” The recent advances in research aimed
at explaining the molecular mechanisms involved
in the pathophysiology of autism and other neurodevelopmental disorders and neurodegenerative
diseases were presented. The Committee also organized the International Conference on “Stem cell
– Research and therapy,” thanks to which international cooperation for the development of stem cell
research was established.
Members of the PAS Committee on Human
Development issued their opinion to the represen-
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tatives of the Department of Mother and Child
of the Ministry of Health concerning proposed
solutions for preventing childhood obesity and
postulates related to the diagnosis and treatment of
childhood cancers.
Members of the PAS Committee on Public
Health in cooperation with the representatives of
the Ministry of Health actively participated in the
implementation of the National Health Program
for the years 2016‒2020. For the fifth time, a prestigious conference “How to improve the health of
Poles?” was organized. The conference was devoted
to the epidemic of heart failure, which is considered
to be the main health problem in Poland.
There are 4 national committees affiliated with
the Division: the National Committee for Cooperation with the International Union of Physiological Sciences (IUPS), the National Committee for
Cooperation with the International Union of Nutrition Sciences (IUNS), the National Committee
for Cooperation with the International Council on
Laboratory Animal Science (ICLAS) and the International Medical Panel (IAMP).
Members of the Division published a total of
346 papers in 2017, primarily in renowned international scientific journals. They also organized and
participated actively in many meetings and conferences during the year.
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Cannabidiol as a potential novel therapeutic agent
S. Hryhorowicz | R. Słomski | Institute of Human Genetics | Polish Academy of Sciences
A. Nowak-Terpiłowska | P. Śledziński | Department of Biochemistry and Biotechnology |
Poznań University of Life Sciences
Cannabis has been used by Indians and Chinese
for hundreds of years for its analgesic, anti-diarrheal
and psychotropic properties. Recent discoveries
indicate that Cannabis owe their properties to 3
major classes of Cannabis bioactive molecules: terpenoids, flavanoids, and cannabinoids. The Cannabis sativa contains over 100 phytocannabinoid
compounds (pCB). In the last decade, research
studies have focused on endocannabinoid system
(ECS) and its activation by the major pCB, Δ(9)tetrahydrocannabinol (Δ(9)-THC). Whilst Δ(9)THC is the most widely studied pCB, its psychoactive properties limit its widespread therapeutic use.
The research has therefore been extended to novel
pCB, including cannabigerol (CBG), cannabidivarin (CBDV) and cannabidiol (CBD), which show
improved anticancer efficacy and do not bind with
cannabinoid receptors (CB1 and CB2) at all or have
very low affinity. It suggests that non-Δ(9)-THC
pCBs may be relevant in a wide pharmacological
range, not limited only to cannabinoid receptors.
Canabidiol is studied most often. CBD is a CB1
receptor antagonist which shows no psychoactive
properties and blocks the psychoactive effect of
THC and other CB1 receptor agonists. It is effective
against a variety of disorders including neurodegenerative disorders, autoimmune diseases, and cancer.
CBD inhibits cell proliferation and induces apoptosis in a series of different human cancer cell lines.
We decided to evaluate the cytotoxicity effect of synthetic CBD against prostate cancer cells
(PC-3 line) and human fibroblasts cells (MSU-1.1.
line). To analyze the effect of various concentrations of synthetic CBD on PC-3 and MSU-1.1
cell lines, cells were propagated in T-25 culture
dishes containing 4 ml of a standard culture medium (DMEM: F-12, 10% FBS, 1% antibiotics/
antimycotics) and cultivated at 37°C in a humidiﬁed
atmosphere containing 5% CO2 to 80% confluence
level. After reaching the desired level of confluence, the cells were suspended in a fresh medium,
transferred to a 96-well plate (5×104 cells per well)

and incubated for 24 hours. Then an appropriate
amount of CBD was added (to a final concentration: 0 μM, 3 μM, 6 μM, 9 μM, 12 μM and 15 μM
respectively). The cells were incubated under the
conditions described above for 24 hours. In the next
step, Cell Counting Kit-8 (Sigma-Aldrich) was used
to estimate the number of viable cells. Cell Counting Kit-8 (CCK-8) is based on assays using WST-8
(2-(2-methoxy-4-nitrophenyl)-3-(4-nitrophenyl)5-(2,4-disulfophenyl)-2H-tetrazolium monosodium
salt), which produces a water-soluble formazan dye
upon bioreduction. WST-8 is reduced to an orange
formazan product that is soluble in tissue culture
medium. The obtained amount is proportional to
the number of metabolically active (living) cells in
the population.
After the specified time, 10 μl of CCK-8 reagent
was added to selected wells of the 96-well plate. The
plate was incubated for 1 h at 37°C. The absorbance
of each sample was measured at 450 nm using
a EL× 808 plate reader (BioTek). The percentage of
viable cells in each test group was calculated.
In summary, we observed significant differences in both cell lines in response to CBD incubation. Cannabidiol at a concentration of 6 to 15 μM
caused a significant decrease in the viability of PC3
cells (Fig. 1). Changes in the viability of fibroblasts
did not reach statistical significance in the studied
concentration range. An interesting observation is
the moderate increase in the viability of fibroblasts
exposed to CBD at a concentration of 3‒6 μM.
The obtained results support the concept that
cannabinoids lacking psychoactive activity, such as
CBD, can directly inhibit cancer cells proliferation.
Therefore, it can be presumed that these substances
affect cells differently from THC due to their low
affinity for cannabinoid receptors. The most frequently proposed mechanism of CBD activity
in vitro is the induction of the production of reactive oxygen species (ROS) in cancer cells which play
an important role in signaling and homeostasis. The
production of ROS is associated with cell prolifera-
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Further reading
Hryhorowicz S., Walczak M., Zakerska-Banaszak O.,
Słomski R., Skrzypczak-Zielińska M. (2018). Pharmacogenetics of Cannabinoids. Eur. J. Drug Metab.
Pharmacokinet., 43(1), 1‒12.

Changes in viability of cells upon CBD treatment (24 h)
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tion, activation of metabolic pathways and, what is
interesting, with an induced programmed cell death.
Cancer cells are characterized by elevated ROS levels
due to increased metabolic activity and an increased
intracellular Ca2+ concentration leading to changes
in mitochondrial membrane potential. These effects
were observed in different cell lines (breast cancer
cells, microglia or oligodendrocytes) which confirms
that increased level of Ca2+ results from releasing it
to intercellular supplies. In addition, ROS production induced by CBD is inhibited by BAPTA-AM
factor (calcium chelator) which suggests the important role of calcium in the above-described process.
It was also found that a high level of ROS induces
endoplasmic reticulum stress by increasing activity
of CCAAT/enhancer-binding protein homologous
protein (CHOP) which initiates the pathways of
apoptosis.
The results allow to draw the conclusion that
synthetic CBD demonstrates action towards cancer
cell lines and may indicate canabidiol as a therapeutic agent for cancer treatment. A detailed description
of the mechanism of CBD action at the molecular
level becomes extremely important. In addition to
direct tumor growth inhibition, cannabidiol may
also show synergistic effects with standard chemotherapeutics. The future use of CBD as a novel complement to classical anti-cancer therapy is certainly
an idea worth considering.
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Fig. 1. Changes in viability of prostate cancer cells (PC-3)
and human fibroblasts (MSU-1.1.) upon CBD treatment (24 h).
Data are expressed as a percentage of the non-treated control
and are the mean of pooled results from experiments performed
in triplicate. Means versus respective control were compared by
ANOVA followed by Tukey’s HSD test. *** – p < 0.001, * – p < 0.05

Śledziński P., Nowak A., Zeyland J., Słomski R. (2016).
Endocannabinoid system and anticancer properties of
cannabinoids. Folia Biologica et Oecologica 12: 11‒25.
Śledziński P., Zeyland J., Słomski R., Nowak A. (2018). The
current state and future perspectives of cannabinoids in
cancer biology. Cancer Medicine, doi: 10.1002/cam4.1312.
Institute of Human Genetics
ul. Strzeszyńska 32, 60-479 Poznań
phone: 48 (61) 657 92 01
fax: 48 (61) 8233 235
e-mail: sekretariat@igcz.poznan.pl

New players of DNA excision repair in mycobacteria
P. Płociński | J. Dziadek | Institute of Medical Biology | Polish Academy of Sciences
Researchers from the Institute of Medical Biology
of the Polish Academy of Sciences (IMB PAS) joined
their efforts with the research group from the University of Sussex (US) in order to elucidate the biological
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function of two operonically-associated mycobacterial
DNA damage repair proteins – an ATP-dependent
DNA ligase – LigC and a primase-polymerase from
the archaeal-eukaryotic family (AEP) – Prim-PolC.
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Mycobacterium tuberculosis (Mtb), a causative
agent of tuberculosis, remains an important human
pathogen. The bacterium is responsible for well
over 1 million deaths each year, which translates
into at least 1 person dying from tuberculosis every
30 seconds. Regardless of international initiatives to
prevent the spread of tuberculosis (TB), Mtb continues to be a major problem to the global health
care systems, due to acquiring resistance to currently
used drugs. The unique ability of mycobacteria to
remain dormant within the infected host for long
periods of time is associated with the activities of
the bacterial DNA repair machineries. The bacterium uses a complex and sophisticated battery of
DNA repairing enzymes that provide unique stability of mycobacterial genomes within the human
host. Thus, targeting the mycobacterial DNA repair
apparatus with new generation of anti-tuberculous
drugs may be important to eradication of the bacteria from latently infected individuals.
Research team from the Laboratory of Mycobacterial Genetics and Physiology, IMB PAS, led
by Prof. Jarosław Dziadek, together with the group
from the Genome Damage and Stability Centre,
US, coordinated by Prof. Aidan Doherty contin-

ues to study fundamental constituents of the DNA
damage repair machinery of mycobacteria. The
team recently deciphered the biological role of the
LigC and Prim-PolC repair enzymes. The findings
were published in the November issue of the prestigious journal Nature Communications (Płocinski P.
et al., 2017).
Dr. Przemysław Płociński conducted some
critical experiments that allowed to characterize the activities and biological relevance of the
above-mentioned enzymes. He initially tagged the
proteins of interest with the purification epitope to
be able to purify the protein complexes that these
enzymes may form within the mycobacterial cell.
Interacting proteins were identified by mass spectrometry. This approach allowed to identify base
excision repair (BER) machinery as the protein
interaction partners for LigC and Prim-PolC. The
interactions between individual enzymes were further confirmed by alternative methods. Proteins
that were identified as interacting with LigC and/
or Prim-PolC were subsequently purified as recombinant versions and used in in vitro DNA repair
assays. Amazingly, the enzymes were able to repair
the damaged DNA pieces in the test tube, allow-

a)

P. PŁOCINSKI, IBM PAS

b)

Biochemical activity of LigC and Prim-PolC in response to DNA damage
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a)

Crystal structure of Prim-PolC apoenzyme (a) and bound to DNA (b)

ing the researchers to reconstitute an active and full
DNA repair apparatus in vitro.
Asst. Prof. Anna Brzostek and Dr. Małgorzata
Korycka-Machała from IMB PAS generated a large
number of mycobacterial mutants, lacking the functional LigC, Prim-PolC and other DNA repair
proteins. They have created mutant strains lacking
individual proteins as well as in combinations, over
twenty mutant strains in total. This was a particularly difficult and time-consuming task as mycobacteria are slow growing organisms with an ultra-low
frequency of homologous recombination, a process
necessary for generation of gene deletion mutants.
The resulting strains were examined phenotypically
in the presence of DNA damage inducing chemicals. Consistent with the in vitro observed activities
of Prim-PolC and LigC, the mutant strains lacking
functional copies of genes encoding investigated proteins were more sensitive to oxidative DNA damage.
Finally, Dr. Płociński with the members of
Prof. Doherty’s group crystallized the Prim-PolC
protein as an apoenzyme as well as in complex with
the DNA and the crystal structure of the primasepolymerase was solved at high resolution. Dr. Brissett who solved the structure was amazed to notice
an additional structural element that is not present
in related enzymes. This new feature observed in
the Prim-PolC protein may be associated with the
substrate specificity of the investigated enzyme and
its link to BER machinery.
Together, the research team managed to characterize the biochemical activities of LigC and PrimPolC, put that activities into the biological context
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and determine the crystal structure of Prim-PolC,
showing some unique structural features. The enzymes should now be considered as a new branch
of the DNA base excision apparatus, active during
stationary phase of growth, likely to be important
for genomic stability of latent tuberculosis.
Both teams continue to work together towards
better understanding of the activities of various
DNA repair enzymes in mycobacteria, including
only very recently discovered mismatch repair endonuclease – NucS (Castañeda-Garcia et al., 2017)
and other AEP proteins.

Further reading
Płociński P., Brissett N.C., Bianchi J., Brzostek A., Korycka-Machała M., Dziembowski A., Dziadek J., Doherty A.J.
(2017). DNA Ligase C and Prim-PolC participate in base
excision repair in mycobacteria. Nature Communications,
8: 1251.
Castañeda-García A., Prieto A.I., Rodríguez-Beltrán J.,
Alonso N., Cantillon D., Costas C., Pérez-Lago L., Zegeye E.D., Herranz M., Płociński P., Tonjum T., García de
Viedma D., Paget M., Waddell S.J., Rojas A.M., Doherty
A.J., Blázquez J. (2017). A non-canonical mismatch repair
pathway in prokaryotes. Nature Communications, 8:14246.
Institute of Medical Biology
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Involvement of mTOR and ERK kinases in the short and long-lasting
antidepressant-like activity of NMDA receptor antagonists
B. Pochwat | B. Szewczyk | Institute of Pharmacology | Polish Academy of Sciences
Depression is a serious mood disorder. Despite
several advances made in its treatment, several challenges remain to be resolved. Novel antidepressant
drugs are supposed to be fast-acting with longlasting therapeutic effects after a single dose. The
N-methyl-D-aspartate receptor (NMDAR) channel blocker ketamine meets these requirements.
Despite its successful use in clinical trials, ketamine
is unlikely to gain widespread clinical use as it causes
adverse effects (Fig. 1). Other NMDAR antagonists
such as Ro 25‒6981 (Ro) have been shown to also
induce fast and long-lasting antidepressant-like activity in preclinical studies. At the molecular level,

NMDAR antagonists activate signaling pathways
of the mammalian target of rapamycin (mTOR)
using multiple phosphorylation sites. Transient activation of mTOR evokes the synthesis of synaptic
proteins and enhanced processes of neuroplasticity.
All of these processes are responsible for the rapid
and prolonged antidepressant effects. The blockade
of mTOR or other kinases like ERK and mTOR
activator attenuates the antidepressant-like activity
of ketamine in rodents.
Although the importance of mTOR and ERK
kinases for the biological effects of NMDAR antagonists appears to be well documented, it is worth
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GluN2B selective antagonists:
Non-selective NMDAR antagonist:

Ro 25-6981
Modulatory sites:
Redox site

NMDA receptor

Ph site

Channel blockers:
Ketamine
2+

Mg

Magnesium

Fig. 1. Schematic representation of
the NMDA (N-methyl-D-aspartate)
receptor complex topology and
pharmacological recognition sites
on the receptor subunits
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Fig. 2. A. Zinc treatment induced changes in the expression of mTOR signaling related proteins in the rat PFC 30 min after the
treatment. B. Zinc induced antidepressant-like effects in the FST 30, 60 min and 24h after the treatment. C. The effect of U0126
(inhibitor of ERK activation) administration on zinc induced antidepressant-like effect in the FST in rats. D. Time course of zinc
induced changes in the phosphorylation of ERK in the synaptosome-enriched fraction of the rat PFC. Western blot analysis was
performed at 7, 15, 30 and 60 minutes after zinc administration

noting that our recent studies on the antidepressant
activity of zinc (a non-selective NMDA receptor antagonist) indicate that the role of mTOR and ERK
in the mechanism of antidepressant action of these
compounds may be more complex than initially
thought. The administration of a single dose of zinc
led to increased, but short-lived phosphorylation of
the mTOR kinase pathway in the prefrontal cortex
(PFC) of rats akin to Ro or ketamine (Fig. 2A).
Also, administration of rapamycin, an inhibitor of
the mTOR pathway, blocked zinc-induced antidepressant effects. However, unlike Ro or ketamine,
zinc did not induce long-lasting antidepressant effects (24 hours after treatment) in the forced swim
test (FST) (Fig. 2B). Thus, these results suggest that
mTOR phosphorylation alone is not sufficient for
the long-lasting antidepressant effects of NMDAR
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antagonists. As ERK kinase is involved in the antidepressant effects of NMDAR antagonists and
plays an important role in neuroplasticity, we have
focused on its role in the mechanism of action of
these compounds.
Inhibition of the ERK kinase pathway (U0126
inhibitor) blocked the antidepressant activity of zinc
in the FST (Fig. 2C). Similar relationships between
ERK blockade and antidepressant activity have been
previously described for ketamine and Ro. While an
active ERK pathway is required for the antidepressant activity of both long-acting (ketamine, Ro) and
short-acting (zinc) NMDAR antagonists, surprisingly, the mechanisms for activation of ERK differ
for zinc and Ro. After zinc administration, there
is a rapid but short-lived phosphorylation of ERK
in the PFC of rats within the first 7 min of treat-
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Fig. 3. A. Time course of Ro 25–6981 induced changes in the phosphorylation of ERK in the synaptosome-enriched fraction of the
rat PFC. Western blot analysis was performed 7, 15 and 60 min and 24 h after treatment. B. The effect of U0126 (inhibitor of ERK
activation) administration on Ro 25–6981 induced antidepressant-like effect in the FST in rats 1h after Ro 25–6981 treatment.
C. The effect of U0126 (inhibitor of ERK activation) administration on Ro 25–6981 induced antidepressant-like effect in the FST in
rats 24h after Ro 25–6981 treatment

ment with a gradual decline to baseline levels after
30 and 60 min (Fig. 2D). Similarly to zinc, a single
dose of Ro evoked rapid phosphorylation of ERK
in the PFC of rats, but unlike zinc, the effects were
long-lasting (>1 h) (Fig. 3A). In the light of our research data, we asked the question: Are the effects
of NMDAR antagonists (zinc and Ro) observed in
rats in the FST dependent on the phosphorylation
profile of the ERK pathway?

To verify this, we blocked the ERK kinase pathway 15 min after the administration of zinc and Ro
to check if the short-term antidepressant effects of
zinc and Ro were preserved in the FST. Our results
showed that this blockade had no effect on the
short-term antidepressant activity of either zinc or
Ro. Thus, it seems that the sudden phosphorylation
of ERK (7 min) is crucial for the activity of these
compounds. In the next experiment, we adminis-
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tered U0126 inhibitor 15 minutes after the administration of Ro and measured antidepressant effects
after 24 h. The administration of U0126 15 minutes
after Ro did not completely block the long-lasting
antidepressant activity of Ro, however, in the rats
that received only Ro, the antidepressant-like effect
was more pronounced (Fig. 3B, C).
In summary, our three most important achievements are 1) Sudden phosphorylation of ERK kinase is crucial for the onset of zinc and Ro activity.
2) Long-term phosphorylation of the ERK pathway
is necessary for the full expression of long-lasting
antidepressant effects of Ro in the FST. 3) Our
findings seem to contradict the best-known hypothesis explaining the antidepressant mechanism
of action of ketamine and other NMDAR antagonists, which hinge on the phosphorylation of
the mTOR pathway as the key cellular event that
determines the antidepressant properties of these
compounds.
Our research suggests that ERK phosphorylation
does not only activate the mTOR kinase, but may be
involved in the activation of other cellular processes
that do not depend on the mTOR pathway, but are
necessary for the full expression of the antidepressant
activity of NMDA receptor antagonists.

Further reading
Pochwat B., Rafało-Ulińska A., Domin H., Misztak
P., Nowak G., Szewczyk B. (2017). Involvement of
extracellular signal-regulated kinase (ERK) in the
short and long-lasting antidepressant-like activity of
NMDA receptor antagonists (zinc and Ro 25‒6981) in
the forced swim test in rats. Neuropharmacology, 125,
333‒342.
Szewczyk B., Pochwat B., Rafało A., Palucha-Poniewiera
A., Domin H., Nowak G. (2015). Activation of mTOR
dependent signaling pathway is a necessary mechanism
of antidepressant-like activity of zinc. Neuropharmacology, 99, 517‒526.
Li N., Lee B., Liu R.J., Banasr M., Dwyer J.M., Iwata M.,
Li X.Y., Aghajanian G., Duman R.S. (2010). mTOR-dependent synapse formation underlies the rapid
antidepressant effects of NMDA antagonists. Science,
329(5994), 959‒964.
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Impairment of synaptic protein composition in acute hepatic
encephalopathy: a dent in the gliocentric interpretation of the
pathomechanism?
M. Zielińska | M. Popek | J. Albrecht | Mossakowski Medical Research Centre |
Polish Academy of Sciences
Hepatic encephalopathy (HE) is a complex
neurological disorder related to liver dysfunction.
Encephalopathy related to toxic liver failure is characterized by rapid progression to coma and death
and is termed acute HE, in contrast to the prevailing
chronic forms, collectively referred to as chronic HE
(Wijdicks, 2016).
The evidence accumulated over the past two
decades has emphasized the predominant role of
astrocytic dysfunction in the development of the
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different HE forms. Briefly, the onset of neurological symptoms and brain edema as a primary cause of
death in acute HE, have been ascribed to impaired
ability of astrocytes to control ion, energy and transmitter homeostasis and subsequently, the function
of neurons (Wijdicks, 2016). Neuronal damage, if
at all present, has been considered to play a minor
role, especially in the onset of acute HE symptoms.
From the above perspective, HE could be defined as
a primary astrogliopathy, a term later coined to em-
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Fig. 1. Electron microscopy
of the cerebral cortex of
control and AOM-treated
mice at symptomatic stage.
A) Representative synapses
are indicated by red circles.
B) Average number
of synaptic vesicles at
synapses counted from
50 randomly selected
synapses of control (n = 3)
and AOM-treated mice
(n = 4); * indicates p < 0.05
vs. control animals (Con)
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phasize the role of astrocytes in the development of
an array of neurodegenerative diseases (Verkhratsky
and Nedergaard, 2018).
The study presented in this report (Popek et
al., 2018) indicates that this gliocentric view may
be oversimplified and that changes in the neuronal
software may significantly contribute to the onset of
acute HE. Specifically, we addressed the question of
whether and to what extent acute HE Disturbs the
functional and structural integrity of the presynaptic
neurotransmitter release machinery. For this purpose
we used a mouse model of acute HE (intraperitoneal injection of azoxymethane (AOM)) reproducing a wide spectrum of changes in blood and brain
biochemistry as well as neurophysiological and behavioral manifestations of acute HE, reflecting those
reported in different animal models with acute HE
and the health status of patients with acute HE.
The progression of neurological deficit determined by measuring the corneal reflex, pinna re-

flex, vibrissae reflex, startle reflex, righting reflex,
and postural reflex suggested that acute HE could
affect and/or modify information processing in
mouse frontal cortex. We analyzed electrophysiological properties of the synapse at the prodromal
and symptomatic stage, which reached the advanced neurological decline. Our results documented that disturbances in neurotransmission
coincide with an impaired neurological status of
the animals. At the prodromal stage, no significant
changes in most parameters characterizing synaptic
transmission, such as field potentials (FPs), amplitude and the frequency and amplitude of spontaneous and miniature excitatory postsynaptic currents
(sEPSCs/mEPSCs) were evident. The number of
glutamatergic synapses in the frontal cortex of HE
mice at the symptomatic stage appear unchanged.
At the same time, an increased number of synapses
showing abundance of synaptic vesicles in the presynaptic zone was observed (Fig. 1). The above
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results indicated that the decrease in sEPSCs/
mEPSCs frequency was most likely due to decreased probability of release of glutamate quanta

from presynaptic terminals, a phenomenon also
underlying a decrease in the amplitude of FPs
(Fig. 2). This conclusion was further supported by

A

B

C1

C2

D

E

Fig. 2. Electrophysiology of HE-induced changes in cerebrocortical slices obtained from AOM mice at symptomatic stage (AOM
18 h). A-C2: The effects of AOM on FPs. (A) The amplitudes of FPs of control (Con 18 h) and AOM mice (AOM 18h). (B) Impairment
of LTP. (C1) Examples of individual FPs evoked by paired stimuli in slices from control and AOM-treated mice. (C2) Summary
quantification of the average PPF ratio (±SEM); *** p < 0.001. D-E: The excitability of layer II/III pyramidal neurons. (D) An example
of response of control pyramidal neuron (Con 18 h) (left trace) and response of a cell from symptomatic mouse (AOM 18 h) (right
trace) to a depolarizing current pulse (lower traces). (E) The injected current vs. spiking rate relationship in a cell from control
mouse and in a neuron from AOM-treated mouse. ** p < 0.01
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Fig. 3. Acute HE affects the distribution of (A) presynaptic proteins and (B) postsynaptic proteins. A) Membrane to cytosolic
protein ratios (P2/S2) of synaptophysin, synaptotagmin-1 and Munc 18-1 (left panel) and syntaxin-1 and vti1A protein
contents in membrane fraction (P2) (right panel) in control and symptomatic AOM-injected mice. * indicates p < 0.05
vs. control animals (Con), n = 8. B) Changes in PSD-95 and NR1 protein content in membrane fraction (P2) at symptomatic
stage of ALF. * indicates p < 0.05 vs. Con, n = 6

the finding that the distribution of critical synaptic
proteins was significantly distorted in the symptomatic mice. A detailed analysis of the expression
and distribution of presynaptic proteins at different
stages of acute HE included: i) the integral vesicle
proteins synaptophysin and synaptotagmin,
ii) a member of the Sec1/Munc18-like (SM) protein family Munc-18‒1, iii) a membrane integrated
SNARE proteins syntaxin and iv) vt1 interactor 1a
(vti1a) protein, which characterizes vesicles driving
spontaneous release (Fig. 3). By contrast, the analysis of the N-methyl-D-aspartate receptor/postsyn-

aptic density 95 kDa/neuronal nitric oxide synthase
(NMDAR/PSD-95/nNOS) postsynaptic complex
revealed increased expression of either of the three
proteins.
The increased number of synaptic vesicles per
synapse was consistent with the decrease of membrane-to synaptoplasm content ratio of synaptophysin and synaptotagmin and suggested a decreased
efficiency of vesicle trafficking to the membrane.
We concluded that increased association with the
membranes of the fusion protein Munc-18‒1 and
the docking protein syntaxin-1 might reflect their
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Fig. 4. The decline in excitatory neurotransmission that occurs as a consequence of acute HE is associated with inefficient
recruitment of synaptic vesicle proteins and/or impaired synaptic vesicles trafficking to transmitter release sites

response of the deficient supply of vesicles for interaction with these proteins.
We documented impaired long term potentiation (LTP) in slices from acute HE mice with
early, minor neurological deficits and from the
symptomatic animals. Hence, increased expression
of proteins critical for postsynaptic activity (the
NR1/PSD-95/nNOS complex) turned out to be
too weak a response to compensate for the impairment.
To sum up, our findings indicate that excitatory
neurotransmission in acute HE is associated with
inefficient recruitment of synaptic vesicle proteins
and/or impaired synaptic vesicles trafficking to
transmitter release sites (Fig. 4). As such, the results
counter the traditional view that the decline in excitatory neurotransmission that occurs as a consequence of acute HE originates primarily from glial
dysfunction.
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Further reading
Wijdicks E.F.M. (2016). Hepatic encephalopathy. N. Engl.
J. Med., 375:1660‒1670.
Verkhratsky A., Nedergaard M. (2018). Physiology of
Astroglia. Physiol. Rev. 98(1):239‒389.
Popek M., Bobula B., Sowa J., Hess G., Polowy R., Filipkowski RK., Frontczak-Baniewicz M., Zabłocka
B., Albrecht J., Zielińska M. (2018). Cortical Synaptic
Transmission and Plasticity in Acute Liver Failure
Are Decreased by Presynaptic Events. Mol. Neurobiol.,
55(2):1244‒1258.
Mossakowski Medical Research Centre
ul. Pawińskiego 5, 02-106 Warszawa
phone: 48 (22) 668 52 50
fax: 48 (22) 22 668 55 32
e-mail: sekretariat@imdik.pan.pl
www.imdik.pan.pl
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International cooperation
First detection of gravitational waves from neutron stars coalescence
and accompanying multi-messenger observations
A. Królak | Institute of Mathematics | Polish Academy of Sciences
The two detectors of Laser Interferometer
Gravitational wave Observatory – LIGO located
in the USA began their first observational run
(O1) in September 2015. The run lasted till January 2016. On 14th of September 2015 LIGO made
the first direct detection of gravitational waves.
That originated from the merger of a binary black
hole system. For this discovery the three founders
of the LIGO project – R. Wiess, K. Thorne and
B. Barish were awarded the 2017 Nobel prize in
physics. In November 2016 the LIGO observatory

started its second observational run (O2). After the
upgrade and commissioning Virgo joined this observational run on 1 August 2017. Virgo is a laser
interferometric detector located near Pisa in Italy.
The LIGO-Virgo observatories made joint observation till 25 of August when the three detectors
were shut down for further upgrades.
Two events of joint detection of gravitational
waves were registered by LIGO and VIRGO during the joint run. The first event was registered on
14 August and the second event was recorded on

Fig. 1. The localization of the gravitational wave source based on LIGO and LIGO-VIRGO is shown in light green and dark green
colored regions respectively. The location of short-duration GRB by Fermi-INTEGRAL is shown in pale blue and blue respectively.
Based on the overlap of these and the distance of the source estimated from LIGO, 49 galaxies were identified in the catalogue of
the local galaxies. Optical transient was found by the Swope telescope in Chile in the galaxy NGC 4993 which is absent in the image
taken 20 days before the merger. Figure 1 from ApJ Lett. 848:L12 (2017) reproduced by permission of AAS
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Fig. 2. Masses of Neutron Stars and Black Holes. The masses of stellar remnants are measured in many different ways. This
graphic shows the masses for black holes detected through electromagnetic observations (purple); the black holes measured by
gravitational-wave observations (blue); neutron stars measured with electromagnetic observations (yellow); and the masses of the
neutron stars that merged in the event called GW170817, which were detected in gravitational waves (orange). The remnant of
GW170817 is unclassified, and labelled as a question mark

17 August. The first gravitational wave signal was
due to the merger of two black holes. This event is
referred to as GW170814 and it was quite similar
to the first detection. The second gravitational wave
signal was produced by the merger of two neutron
stars and is referred to as GW170817. The second
event was quite remarkable since it was accompanied
by an optical counterpart, a gamma ray burst (GRB),
which was recorded by Fermi and INTEGRAL satellites merely 1.7 second after the gravitational wave
event. The source was promptly identified and located in the galaxy NGC 4993 (Fig. 1). This followed
a worldwide campaign of electromagnetic follow-up
across the entire spectrum by various ground- and
space-based facilities. This marks the beginning of
the era of so called multi-messenger astronomy.

74

ANNUAL REPORT 2018

A seminal achievement was the measurement of the
value of the Hubble constant from the estimation
of parameters of the GW170817 signal in the data
from all three detectors which was consistent both
with the standard candle and cosmic microwave
background measurements. Electromagnetic observations following the merger of two neutron stars
confirmed the origin of some precious heavy elements such as silver and gold that we find on Earth.
In Figure 2, masses of all the binary systems
from which gravitational wave signals were detected
by LIGO and Virgo interferometers are depicted.
The authors of the publication announcing the
observations of the first gravitational wave signal
from the merger of two neutron stars included ten
members of the Polgraw-Virgo group. Polgraw
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group is a member of Virgo Collaboration. Virgo
is a 3 km-long arm laser interferometer designed
to detect gravitational waves. It is operated and
improved in Cascina, near Pisa on the site of the
European Gravitational Observatory (EGO), by an
international collaboration of scientists from France,
Italy, the Netherlands, Poland, Hungary, and Spain.
Polgraw is led by Professor Andrzej Królak from
the Institute of Mathematics, Polish Academy of
Sciences. The group is currently composed of 20
members from 10 Institutions: PAS Institute of
Mathematics, PAS Copernicus Astronomical Center, Jagiellonian University, University of Warsaw,
University of Bialystok, University of Zielona Góra,
University of Wrocław, Univeristy of Toruń, AGH
University of Science and Technology and National
Center for Nuclear Studies.

Moreover the authors of the publication presenting multi-messenger observations following neutron
star merger included 32 authors from 7 Polish institutions that participated in these measurements.
Members of the Polgraw group made important
contributions to this discovery. They contributed to
establishing basic tools for gravitational wave signal
analysis, modeling of gravitational wave signals from
merging neutron stars and estimating number of detectable neutron star mergers.
Institute of Mathematics
ul. Śniadeckich 8, 00-656 Warszawa
phone: 48 (22) 522 81 00
fax: 48 (22) 629 39 97
e-mail: im@impan.pl
www.impan.pl

A novel signaling module as a target for the treatment of depression

The serotonin receptors have recently been reported to play a significant role in pathological
forms of synaptic plasticity, such as those associated
with anxiety and depression. At the same time, extracellular matrix proteases signaling has been shown
to contribute to the formation and maintenance of
dendritic spines and, possibly, dendritic protrusions
associated with neuropsychiatric disorders. Notably,
elevated levels of extracellular matrix operating molecule, MMP-9, were found in the blood of patients
with clinical depression.
Rewiring of synaptic circuitry pertinent to
memory formation has been associated with morphological changes in dendritic spines and with
extracellular matrix (ECM) remodeling. In Bijata
et al., Cell Rep. 2017, we mechanistically link
these processes by uncovering a novel signaling
pathway. We demonstrated that components of
the serotonin receptor (5-HT7R) signaling pathway, together with the receptor for hyaluronan
(CD44) and matrix metalloproteinase 9 (MMP-9),
belong to the same signaling module, which may
be responsible for regulating neuronal morphology

M. BIJATA

J. Włodarczyk | M. Bijata | Nencki Institute of Experimental Biology | Polish Academy of Sciences

Dendritic tree decorated with dendritic spines (postsynaptic
part of the synapse)
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an increase in neuronal outgrowth and elongation
of dendritic spines, which might have a positive effect on complex neuronal processes (e.g. reversal
learning and neuronal regeneration). Finally, demonstration of the specific activation of MMP-9 in
response to the stimulation of 5-HT7R elucidates
a possible role of both MMP-9 and 5-HT7 proteins in establishing pathophysiological conditions,
pointing out the 5-HT7R/MMP-9/CD44 signaling module as a target for the treatment of depression and anxiety disorders.
The studies were performed in collaboration with
scientists from Hannover Medical School (group
of Prof. Ponimaskin), University College of London (group of Prof. Rusakov), German Center for
Neurodegenerative Diseases (group of Prof. Dityatev) as well as from Nencki Institute (group of
Prof. Wilczyński).
Dendrites decorated with dendritic spines (postsynaptic part
of the synapse

and plasticity. In this cascade, stimulation of the
5-HT7R activates MMP-9, which in turn modulates the activity of CD44 through the proteolytic
cleavage of its extracellular domain. This leads to
disinhibition of the small GTPase Cdc42, which
then becomes more accessible for 5-HT7R-mediated activation. CD44 cleavage also results in partial
detachment of the target cell from the ECM, thus
facilitating morphological changes mediated by
5-HT7R/Cdc42 signaling. One important physiological consequence of this interaction includes

Further reading
Bijata M., Labus J., Guseva D., Stawarski M., Butzlaff M.,
Dzonek J., Schneeberg J., Böhm K., Michaluk P., Rusakov D.A., Dityatev A., Wilczyński G., Włodarczyk J.,
Ponimaskin E. (2017). Synaptic Remodeling Depends
on Signaling between Serotonin Receptors and the
Extracellular Matrix. Cell Rep., 19, 1767‒1782.
Nencki Institute of Experimental Biology
ul. Pasteura 3, 02-096 Warszawa
phone: 49 (22) 589 22 00
fax: 48 (22) 822 53 42
e-mail: dyrekcja@nencki.gov.pl
www.nencki.gov.pl

PIASt in 2017
P. Urbańczyk | M. Chrostowska-Walenta | Polish Institute of Advanced Studies (PIASt) |
Polish Academy of Sciences
The Polish Institute of Advanced Studies (PIASt)
was established in January 2017. The Institute, headed by Prof. Przemysław Urbańczyk, is a research unit
of the Polish Academy of Sciences and it is temporarily located at 26 Długa street in Warsaw.
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The objective of the PIASt is to promote scientific and intellectual exchange and create international and multidisciplinary community of fellow
researchers who gather for an academic year to
share and develop new ideas. Prospective fellows,
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The inauguration
ceremony of the
academic year 2017/18
held on 25 October 2017
at the Polish Institute of
Advanced Studies (PIASt).
From right, Prof. Jerzy
Duszyński, PAS President
and Prof. Przemysław
Urbańczyk, PIASt Director

J. OSTAŁOWSKI

free from their usual teaching and administrative
duties, pursue their projects benefiting from the
stimulating environment of a multidisciplinary
and international community of scholars. Through
various public outreach activities such as guest lectures and open seminars, the PIASt Institute aims
to increase its impact by promoting science to various audiences.
The Institute focuses on research in the field of
humanities and social sciences, but it is also open to
cross-cutting interdisciplinary projects.

Professor Przemysław Urbańczyk officially opens the Polish
Institute of Advanced Studies (PIASt) on 31 March 2017

The first four fellows came from Germany,
France, Great Britain and Italy and stayed at the
Institute from February to July 2017. During their
five-months fellowships they cooperated with the
Polish scientific community and worked towards
publishing results of their work. Prof. Victor
Rosenthal from the Marcel Mauss Institute in
Paris finished the book Voix de l’intérieur [Voices
from Within], which summarized his research on
the phenomenon of an “internal voice”. The book
will be translated into Polish. Prof. Riccardo Pozzo
from the University of Verona finished his book on
the History of Philosophy and the Reflective Society.
New Studies in the History and History of Philosophy
and worked on another monograph entitled Mediterranean Migration Studies. Understanding and
Tackling the Migration Challenge. Prof. Michael G.
Esch was studying archival sources referring to the
immigration to Poland during the communist period. Prof. Ian Wood continued his studies on the
life and deeds of St. Voytech (Adalbert of Prague)
and prepared 2 articles for publication.
Despite its recent opening, the Institute has already gained a status of a respected research center,
attracting scholars from around the world – almost
60 scholars responded to the first call which offered 12 fellowships (8 for senior scholars and 4 for
postdoctoral scholars) during the academic year
2017/18. Their applications were assessed in a twostep review process where the final decision is made
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by our international Scientific Advisory Board. 16
successful fellows (8 staying for ten-months and
8 who applied for five-months residences) arrived
from three continents, including Eurasia, North
and South America. In addition to monthly stipends their travel and accommodation costs are
covered by the PIASt.
In 2017 the fellows gave 21 lectures at PIASt as
well as other research centers in Warsaw, Kraków,
Poznań, and Wrocław. They established extensive

contacts with Polish scholars, which have already
resulted in joint research projects and grant applications for EU funding.
Polish Institute of Advanced Studies (PIASt)
ul. Długa 26, 00-238 Warszawa
phone: 48 (22) 831 32 71
e-mail: piast@piast.pan.pl
www.piast.pan.pl

R+D+I cooperation between the PAS Research Center
“Energy Conversion and Renewable Resources” (KEZO),
Lublin University of Technology and partner scientific
institutions in China
J. Kiciński | E. Domke | Szewalski Institute of Fluid-Flow Machinery | Polish Academy of Sciences
L. Pawłowski | Lublin University of Technology
In June 2017, a delegation representing the
KEZO Research Center, PAS Institute of FluidFlow Machinery (IMP PAN) and Lublin University of Technolgy (LUT), led by Prof. Jan Kiciński,
director of IMP PAN and Prof. Lucjan Pawłowski,
rector’s proxy, visited the following partner institutions of the Chinese Academy of Sciences (CAS):
Institute of Soil Science in Nanjing (ISSCAS) and
Institute of Urban Environment in Xiamen (IUECAS), as well as Zhejiang Agriculture and Forestry
University in Hangzhou. The participants of bilateral meetings had the opportunity to present their
institutions, laboratories, scientific achievements and
to identify common interests.
The aim of the visit was to forge a long-term and
stable cooperative relations in emerging research
fields that have the highest development priority
both in Poland and China. These fields concern innovative technologies for: generating energy from
renewable resources (particularly from biomass
and waste), reducing greenhouse gas emissions and
smart energy management systems for smart cities.
The cooperation shall be implemented at various levels, including active participation of Polish
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and Chinese technology enterprises, municipalities, regional and national authorities. The partners
identified the following forms of joint activities:
research project applications within the PolishChinese bilateral R&D program and European
funding schemes (e.g. HORIZON 2020), establishing a Polish-Chinese business technology
forum as a network between Polish and Chinese
companies and science institutions, staff exchanges, joint scientific publications, and international
joint conferences.
Furthermore, it has been agreed that the researchers from KEZO and LUT will share their
expertise and participate in designing and establishing a twin Sino-Polish Research Center for Renewable Energy in Zhejiang Province that will be a part
of the Sino-Polish industrial and technology park
built within the Chinese Science and Technology
Corridor – an ambitious development plan for the
Western region. There will be preferential treatment
offered to investors who will decide to introduce
their technologies on the Chinese market. KEZO,
as the technology provider, will play a crucial role in
this initiative.
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Research Center of the Polish Academy of Sciences in Jabłonna

All the above-mentioned agreements are reflected in the memoranda of understanding signed
by all participating parties. The next step in the
Polish-Chinese cooperation will be science business
forum – ECO-ENERGY “Energy Conversion and
Renewable Resources for Smart Cities” – that will
take place on 16‒17 May 2018 at the KEZO Research Center in Jabłonna.

Polish Academy of Sciences
Research Center Energy Conversion
and Renewable Resources
ul. Akademijna 27, 05-110 Jabłonna
phone: 48 783 043 133
e-mail: kontakt@kezo.pl
www.kezo.pl
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Educational and promotional activity
17 th Polish Edition of the L’Oreal-UNESCO
For Women in Science Awards
K. Kalinowska | Communications and Science Promotion Department | Polish Academy of Sciences
laureates promote their scientific achievements to
the general public. L’Oreal and UNESCO want to
contribute to recognition and provide the laureates
with the means to continue their commitment to
science with energy and passion.
As part of the 2017 Polish Edition of the program, three fellowships for post-doctoral students,
two fellowships for doctoral students and one fellowship for a graduate student were granted. Among
the laureates were two researchers from the Polish
Academy of Sciences: Dr. Anna Michalska from
the Institute of Animal Reproduction and Food

L’ORÉAL POLSKA

The Polish Edition of L’Oréal For Women in
Science, organized in cooperation with the Polish
Committee for UNESCO, the Ministry of Science
and Higher Education and the Polish Academy of
Sciences once again distinguished six outstanding
women who carry out research in the fields broadly
understood as life sciences, including psychology,
medicine, biology and chemistry. Apart from receiving fellowships, the awarded researchers, with the
support of program organizers and the Ministry
of Science and Higher Education, will take part in
international conferences and symposia. This way,

Laureates of the 17 th edition of the L’Oréal-UNESCO For Women in Science program. From left: Dr. Anna Michalska,
Anna Konturek-Cieśla, Marta Mańczuk, DMSc, Dr. Agnieszka Gajewicz, Wioletta Rut
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From left: Dr. Anna Michalska, Piotr Müller – Undersecretary of State in the Ministry of Science and Higher Education,
Anna Konturek-Cieśla, Marta Mańczuk, DMSc, Dr. Agnieszka Gajewicz, Wioletta Rut, Prof. Ewa Łojkowska – Chairwoman of the
jury of the L’Oréal-UNESCO For Women in Science, Prof. Elżbieta Frąckowiak – Vice-President of the Polish Academy of Sciences,
Prof. Sławomir Ratajski – Secretary General of the Polish Committee for UNESCO, Wioletta Rosołowska – President of the L’Oréal
Poland and the Baltic States

Research in Olsztyn and doctoral student Monika
Riegel from the Nencki Institute of Experimental
Biology in Warsaw.
Dr. Anna Michalska was awarded for research
on the technology of obtaining fruit powders with
the desired content of biologically active compounds.
These powders, obtained from natural fruits, can become an alternative to artificial additives or supplements commonly used in the food industry.
Monika Riegel was awarded for research on
brain mechanisms of associative memory of emotionally charged verbal material. The main goal of
her research is to understand the brain mechanisms
and the influence of emotions on the processes
of memorizing and recalling. She conducts experiments using modern brain imaging techniques

(fMRI method) and advanced methods of statistical
analysis.
The programme has worked to honour and accompany women researchers at key moments in
their careers. Since the programme began, it has
supported more than 2,700 young women from 115
countries and celebrated 97 Laureates, including two
Nobel Prize winners.
Since its creation, the L’Oréal Corporate Foundation, alongside UNESCO, has been committed
to increasing the number of women in scientific
research. By awarding prizes and fellowships in
international, regional and national ceremonies,
the L’Oréal Corporate Foundation recognizes and
supports the career of the most brilliant women scientists.
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Excellence in Science Department’s support to ERC applicants
J. Błogowska | Excellence in Science Department | Polish Academy of Sciences

J. OSTAŁOWSKI

Gill Wells, Head
of European
Team from the
University of
Oxford, delivering
her presentation
during Oxford
Workshops

J. OSTAŁOWSKI

Excellence in Science Department of the Polish Academy of Sciences (BDN) was established
in 2016 to assist researchers applying for European
Research Council (ERC) grants. The Department
provides free of charge assistance to all researchers,
regardless of their affiliation or nationality.
The Department assists in writing a good and
competitive ERC grant proposal: it checks whether

Workshops with the Imperial College London, in the
foreground: Dr. Mark Isalan, Imperial College London and
Prof. Agnieszka Chacińska, Centre of New Technologies,
University of Warsaw
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submitted draft proposals are admissible and fulfill
ERC requirements and helps to prepare documents
according to ERC guidelines. BDN also supports
ERC applicants in solving financial and legal issues
related to the proposal. The Department cooperates
with ERC experts from Poland and abroad, asks for
their opinion and suggestions regarding some of the
drafts. Interested candidates are also provided with
examples of successful ERC projects which were
funded by the European Research Council in previous years.
The Department helps ERC applicants from
Poland or abroad to find an appropriate institution
in Poland to host the grant. It also assists with administrative aspects related to the process.
Twice a year BDN organizes ERC workshops,
one for applicants in Social Sciences and Humanities and the other for researchers in Physical Sciences and Engineering as well as Life Sciences.
The Department invites ERC experts, laureates and
panel members from the most prominent institutions which are successful in writing ERC applications. All ERC workshops organized by the unit
are held in English and attendants from abroad as
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well as foreign researchers residing in Poland are
welcome to participate. The Department also holds
mock panel interviews for ERC applicants who have
reached the second stage of the evaluation process
and have been invited for an interview in Brussels.
ERC experts, laureates as well as panel members,
who evaluated the grant proposals in previous years,
are invited to take part in mock panels.
BDN collaborates with top performing institutions, in Poland and abroad, achieving the highest
success rates in winning ERC funding. International cooperation is a crucial part of the Department’s strategy. Since its inception, the Department

has collaborated with several foreign institutions on
joint projects related to ERC. It has invited international ERC experts from the University of Oxford,
Imperial College London, CNRS, and Institut für
die Wissenschaften vom Menschen (IWM) in Vienna [Institute for Human Sciences] to take part
in ERC events. It also coordinates ERC workshops
in Vienna along with the PAS Scientific Center in
Vienna and the Austrian IWM. In addition, BDN
runs networking meetings between invited ERC
experts and Polish researchers and encourages and
supports international cooperation with a wide variety of partners.

PAS Institute of Animal Reproduction and Food Research in Olsztyn
contribution to the European Researchers’ Night
I. Kieda | Institute of Animal Reproduction and Food Research | Polish Academy of Sciences

M. JAKUBOWSKA

The PAS Institute of Animal Reproduction
and Food Research (IARFR) in Olsztyn organized
on 29 September 2017 the most significant public
event celebrating science in Europe – European
Researchers’ Night (ERN) – held under the slogan
of “Fusion2Night”. ERN is a part of Horizon 2020
Marie Skłodowska-Curie Actions (MSCA) funded
by the European Commission. It takes place every
year simultaneously in over 300 cities across Europe
and neighboring countries and since 2005 has attracted over 1.5 million visitors.

Micro-ZOO observations

Within the past four years IARFR has been
selected as one of the two hosts of ERN in Poland, along with Poznan University of Technology, through a pan-European competition featuring
universities, science centers, museums and research
institutes.
The key objective of the event is to promote the
crucial role of researchers’ work in our everyday life
and to inspire young people to pursue a career in
research. Audience of all ages, regardless of social
background, is offered a variety of stimulating activities ranging from science shows, live experiments,
demonstrations, exhibitions to science cafés and
guided laboratory tours.
The 2017 edition of European Researchers’
Night organized by IARFR in Olsztyn has featured
over 180 unique events visited by over 13,000 people.
Over 200 researchers invited the audience to explore
and play with science in engaging ways and presented
the impact of researchers’ work on citizens’ daily life.
Through a myriad of activities combining learning
with entertainment researchers illustrated how every
aspect of our life – the way we work, travel, shop, eat
and play – is possible thanks to scientific discoveries.
Everyone could test oneself for coeliac disease,
check the content of antioxidants in popular bev-
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Food Pharmacy workshops

addition, Night’s guests were invited to a meeting
with Mirosław Hermaszewski, the first and only
Polish astronaut in space.
The engagement of IARFR in promoting science and the Olsztyn region through organizing
the European Researchers’ Night has been recognized by local and regional authorities who awarded
IARFR the Statuette of St. James and the Warmia
and Mazury Laurel.
What is more, IARFR has been awarded the
title of Science Popularizer 2017 in the oldest and
most prestigious competition for individuals and institutions promoting research in Poland, organized
by the Ministry of Science and Higher Education
and the Polish Press Agency. IARFR has been recognized for over 10-year popular science activity of
its researchers, a variety of organized initiatives and
the quality of communicated knowledge.

M. JAKUBOWSKA

erages, design natural cosmetics with freeze-dried
fruits, and do hearing screening tests in a Mobile
Hearing Center. The Night also provided a chance
to go behind the scenes and visit research facilities
that are normally closed to the public, such as laboratories offering experiments with DNA. Enthusiasts of innovative technologies had an opportunity
to try their hands at 3D printing, visit a mobile
planetarium and enjoy a movie at a 5D cinema. In

Scientific Construgetti workshops
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Institute of Animal Reproduction
and Food Research
ul. Tuwima 10, 10-748 Olsztyn
phone: 48 (89) 523 46 86
fax: 48 (89) 524 01 24
e-mail: instytut@pan.olsztyn.pl
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Educational activities carried out
by the Centre for Innovative Bioscience Education
D. Goś | International Institute of Molecular and Cell Biology in Warsaw
The Centre for Innovative Bioscience Education (BioCEN) was established in 2002 by scientists
who recognized the importance of popularizing science among the broader community (www.biocen.
edu.pl). Since that time, BioCEN has been continuously working to achieve this goal by organizing
and carrying out educational activities, such as
laboratory workshops for primary, junior high and
high school students, practical courses for school
teachers, open lectures for broader audiences, science shows and picnics for kids. The co-founders of
the Centre for Innovative Bioscience Education are:
the International Institute of Molecular and Cell
Biology (IIMCB) in Warsaw, which hosted it on
its premises since its inception till 2014, and since
2015 has become BioCEN’s Strategic Sponsor, the
Nencki Institute of Experimental Biology, PAS
and the Institute of Biochemistry and Biophysics,

PAS. Subsequently, the Warsaw University of Life
Sciences SGGW joined our activity, and when it
separated to create its own educational program,
the Department of Biology of Warsaw University
joined BioCEN.
BioCEN workshops appear to be a remedy for
a weakness of the Polish education system, namely
an insufficient focus on practical and experimental
approaches in the area of life sciences. Therefore, our
goal is to cover several scientifically and educationally important topics, such as molecular and cellular
biology, histology, immunology, biochemistry, biotechnology, plant physiology, bionics/bioengineering,
and medical sciences. Over the last 17 years, more
than 34,000 students have had the chance to take
advantage of the workshops offered by BioCEN.
The activities of BioCEN are supported by the
Bioeducation Foundation (www.bioedukacja.org.pl).

Workshop at the Festival of Science
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“Secrets of fluorescence” workshop for elementary
school students

tory workshops for a group of 30 high school students and 2 laboratory workshops for a group of 28
elementary school students were held within the
international scientific summer school.
BioCEN is a partner of the Be Healthy as a Fish
educational program organized by the IIMCB in
Warsaw. The purpose of this program is to educate
children how the zebrafish can be used as a model
organism to help scientists to understand the way
the human body works. The Be Healthy as a Fish
workshops are introduced to primary school students, together with two kinds of materials under

BioCEN is open to various types of research
collaboration with both domestic and international
partners. In July 2017, BioCEN co-organized,
together with the Minor Academy of Sciences of
Ukraine and the International Institute of Molecular and Cell Biology in Warsaw, an international
scientific summer school for young, talented students from Ukraine. A series of six all-day labora-

The cover of the Be Healthy as a Fish book

IIMCB

the same title: a book and a short animated movie.
The program focuses on the field of biology in a way
that complements the children’s classroom curriculum and encourages them to broaden their biology
interests in the future. To maximize the accessibility
of the learning resources, the Be Healthy as a Fish
book and movie are available online (both in Polish
and English) at www.iimcb.gov.pl/en/education/behealthy-as-a-fish.

Children working in groups to arrange pictures showing
developmental stages of the zebrafish
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International Institute of Molecular
and Cell Biology in Warsaw
ul. Ks. Trojdena 4, 02-109 Warszawa
phone: 48 (22) 597 07 00
fax: 48 (22) 597 07 15
e-mail: secretariat@iimcb.gov.pl
www.iimcb.gov.pl
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Selected cyclic events
Warsaw Science Festival

CBK

The Warsaw Science Festival was created as a joint
initiative of the University of Warsaw, Warsaw University of Technology and the Polish Academy of
Sciences. Each year in September the 10-day festival
gathers between 45,000 and 75,00 visitors. In 2017,
the 21st edition of the Warsaw Science Festival took
place, featuring more than 500 events for children,
youth and adults at PAS institutes, several universities and museums in Warsaw. The main objective
of the festival is to present achievements of Polish
researchers in all disciplines of science in an attractive and interactive form.

Warsaw Science Festival at the PAS Space Research Centre

Sciences, including contests, interactive lectures and
meetings with outstanding scientists.

Warsaw Book Fair

Brain Awareness Week

Warsaw Book Fair is a yearly event organized in
May on the initiative of several Polish publishers.
The Polish Academy of Sciences actively participates in the Fair, organizing science-based events for
the general public, especially for youth, and presenting its publications. The 2017 Warsaw Book Fair
gathered 800 exhibitors from 33 countries, 1000 authors and more than 75,000 visitors. The four-day
event featured nearly 1500 events such as meetings,
discussions, debates, presentations of new releases
and bestsellers, competitions, literary and artistic attractions, and exhibitions. Among those, a number
of events were organized by the Polish Academy of

Within the Brain Awareness Week international
initiative, several events popularizing knowledge
of the brain are organized each year by the Polish
Academy of Sciences.
In 2017, Nencki Institute of Experimental
Biology hosted a cycle of events within the Brain
Awareness Week in Warsaw, including five lectures,
a neuroanatomical exhibition for the youngest guests
entitled “Brain: how it looks from the outside and
inside”, a number of displays and a presentation
of modern scientific equipment. The 2017 Brain
Awareness Week in Poznań, organized by the Polish Academy of Sciences Branch in Poznań, featured
the following topics: stroke prevention and treatment, brain malformations and diseases, molecular
brain and language, depression treatment, music vs.
genes and tic disorder.

J. OSTAŁOWSKI

Night of Museums

2017 Warsaw Book Fair

The Night of Museums is a yearly international cultural event in which museums and cultural institutions remain open late into the night to attract new
visitors. Several units of the Polish Academy of Sciences, including its museums, libraries and archives,
have joined this initiative, organizing special events
on the Night of Museums.
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Season Highlights
Research on tick-borne diseases – an initiative
of the scientific community
J. Boratyński | Hirszfeld Institute of Immunology and Experimental Therapy |
Polish Academy of Sciences
Therefore, the idea to stop the expansion of
TBDs slowly emerges in the Polish scientific community. The first step to realizing this initiative was
a meeting of the Interdisciplinary Team for Preventing Tick-borne Infections held on 21 October 2017
in Wrocław. The event organized under the patronage of the Polish Academy of Sciences was attended
by over 50 representatives of science and business
circles. The contemporary views on TBDs treatment
and diagnostics were presented.
In the next phase scientific units, such as the
Polish Academy of Sciences, government agencies
and institutions as well as universities, including
medical universities and other research units should
join to this initiative.

PIXABAY/CATKIN

Tick-borne diseases (TBDs) may have different geographic range and the number of identified
pathogens is close to 100. Poland belongs to countries with a high incidence of tick-borne diseases.
In 2015, there were 13,625 cases of Lyme disease
officially reported to the National Institute of Hygiene, while in 2016 the number of reported cases
has increased to 21,220.
It has not been forty years since Borrelia burgdorferi was discovered, comparing to other bacteria
that were identified more than a hundred years ago,
the planned initiative seems to be more than difficult. The steady increase in reported cases of Lyme
disease in recent years attracts media attention and
is visible in extensive literature describing this issue.

Tick

88

ANNUAL REPORT 2018

Polish Academy of Sciences | Polska Akademia Nauk
SEASON HIGHLIGHTS

Our goals:
1. Hampering the pathogens transfer to humans by
improving the wild animals immune system response to TBDs. There is some similarity to halt
the transfer of fox rabies. Based upon the accumulated scientific knowledge on positive effects of oral
rabies vaccination (ORV) in the fight against rabies
in north-eastern Poland, research on oral vaccine,
adjuvants for animals carrying ticks should be undertaken. It is also necessary to reduce the rodent
population in urban parks and recreational areas.
2. The environmental survey on vaccines should be
carried out with care to anticipate and minimize
potential side effects on the environment.
3. A reliable diagnostic of tick-borne diseases is
a great problem of modern medicine. Therefore,
the results of epidemiological studies will have
to be corrected. The next group of tasks will be
the work on new generations of diagnostic tests.
4. An important aspect of the research would be to
learn about intracellular bacterial infections and
consequently developing therapies aimed at destroying pathogens. Drug carriers may appear to
be helpful in this battle. So far, they have been
used in cancer therapy, now the time has come
to discover the role of drug carriers in treating
infectious diseases.

5. The medical community will play a key role
in this initiative. Physicians should not only
follow global trends in TBDs therapy but also
actively participate in initiatives mentioned in
points 3 and 4.
6. The scientific community should collaborate
with social partners, e.g. the Polish Lyme Disease Association.
In order for a project with an estimated life of
15 to 20 years to be successful, we need to gather
brilliant minds ready to take on this challenge.
Aside from a close cooperation between physicians,
biologists, chemists, and lecturers, also mutual
understanding and respect as well as transparent
interpersonal relationships are needed. The role of
the mass media will be crucial. Since tick-borne
diseases are an important social, medical, scientific and economic problem, a multi-decade project
should be financed mainly by the state.
Hirszfeld Institute of Immunology
and Experimental Therapy
ul. Weigla 12, 53-114 Wrocław
phone: 48 (71) 337 11 72
fax: 48 (71) 337 21 71
e-mail: secretary@iitd.pan.wroc.pl
www.iitd.pan.wroc.pl

Smog and spatial planning
B. Degórska | Institute of Geography and Spatial Organization | Polish Academy of Sciences
Smog is a serious problem in Poland. According
to the EEA Report (2017), air pollution contributes
to about 48,000 premature deaths in Poland every
year (in Warsaw about 3,000). 46,000 of premature
deaths are attributed to PM2.5 exposure; 1,700 to
NO2; and 970 to O3 exposure. PM2.5 is considered
the most harmful to human health among suspended components in the atmosphere. According to
a WHO report (2016) in 2012‒2015, out of 50 EU
cities and towns with the highest annual concentration of PM2.5, 33 are located in Poland, and 16 are
in the top 20. The highest ranking goes to Żywiec
(43µg/m3), Pszczyna and Rybnik (Fig. 1).

The poor quality of Polish air, which deteriorates significantly during the occurrence of smog
episodes, is mainly caused by burning low quality
solid fuels and by road transport (Fig. 2). A lot of
fuels are burned in small-scale combustion devices,
such as household heating stoves or small boilers for
single houses, residential buildings and small district
heating. Most of them are outdated and poorly operated boilers and furnaces.
The fight against smog requires adjusting policies, strategy programs and action plans to the hierarchy of needs and the scale of the threat. In this
respect, we can propose well-tried approaches and
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Fig. 1. Polish cities
and towns with the
highest concentration
of PM2.5 in 2013
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indicate innovative directions for policy makers,
like low-carbon economy, circular economy, new
urbanism, healthy city, green city or compact city,
to name a few. The actions must be integrated and
involve many entities like citizens, national and local authorities, municipal services and economic operators. They must also include many areas, mainly
energy, transport, education, monitoring, and all
levels of spatial planning and territorial governance.
To achieve synergy, actions must be fully vertically
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and horizontally coordinated. Further legal regulations are necessary, especially in the field of quality
standards for solid fuels, limiting or eliminating the
use of coal waste and determining methods of law
enforcement.
Spatial planning is one of the areas that play
a crucial role in smog reduction. For example,
a trend in urban planning known as “new urbanism”
includes, among others, the introduction of pedestrian and traffic-calming zones, modernization and
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Fig. 2. Total emission of main air pollutants vs. different types
of activity in 2015 (source: Environment 2017)

construction of effective public transport networks,
and marginalization of car use.
The pollution generated by road transport
mainly affects large cities, especially the city center
with high building density that impedes the free
flow of air, and areas along the routes leading to the
cities. Pollutant concentration increases in dense
urban areas that lack sufficient ventilation system
even in light wind conditions. A commonly occurring phenomenon of traffic congestion, when traffic
volume is greater than the available road capacity,
generates high levels of smog-forming pollutants.
One of the solutions that have been successfully
implemented around the world is the introduction
of environmental zones with entry restrictions.
Within spatial planning better coordination of pub-

lic transport policies with a residential and commercial districts development strategy is required.
In terms of city ventilation, many Polish cities
experience an unfavorable phenomenon of buildingup systems of air exchange and regeneration. Warsaw serves as a good example of a model system of
aeration wedges which were designed and largely
built in the 1980s. Building-up and narrowing the
existing ventilation wedges contribute considerably
to the increase in pollution concentrations and consequently to the occurrence of smog. Spatial planning should integrate green and blue infrastructure
development, including parks, forests and open
Particulates
recreational areas with a city ventilation system. To
Carbon oxide
ensure the protection of the city’s ventilation system
Nitrogen
againstoxides
built-up, local plans should be drawn up for
Sulphur
dioxide
it. Such plans should effectively protect green spaces.
Cities may counteract the occurrence of smog
through the development of heat networks, gas
infrastructure and renewable energy sources. Currently, even in large cities, new housing estates use
local boiler rooms, while single-family houses are all
too often heated with home-made boilers. In this
respect, the close coordination of spatial development of the city and network infrastructure is also
necessary.
Summing up the above-mentioned problems
concerning the smog issue, it can be concluded that
the urban development currently proceeds in rather
spontaneous and poorly coordinated way. This is primarily a consequence of the weakness of the planning system, that still pays not enough attention to
such issues as air quality in urban planning, smog and
its prevention by the use of planning tools.

Further reading
European Environment Agency. (2017). EEA Report
13/2017, Air quality in Europe – 2017 report.
Central Statistical Office. (2017). Environment 2017.
WHO database, 2016 http://www.who.int/phe/health_topics/outdoorair/databases/cities/en/
Institute of Geography
and Spatial Organization
ul. Twarda 51/55, 00-818 Warszawa
phone: 48 (22) 697 88 41
fax: 48 (22) 620 62 21
e-mail: igipzpan@twarda.pan.pl
www.igipz.pan.pl
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Science and technology for clean air
J. Kiciński | D. Kardaś | Institute of Fluid-Flow Machinery | Polish Academy of Sciences
Smog is a real problem affecting health and lives
of millions of urban and rural residents. High concentrations of suspended dust and benzo(a)pyrene
may lead to a number of respiratory and cardiovascular diseases as well as different types of cancer.
The smog troubling Poland is deeply rooted in the
economic reality. Without a doubt, one of the main
reasons for the poor quality of the Polish air is convenient access to cheap and low-grade coal but also
old and obsolete central heating systems (inefficient
furnaces and old-style installations).
Are Polish scientific and technological entities
interested in tackling those issues? It turns out that
several institutes and universities have taken up the
subject of clean air. These efforts resulted in technologies for the production of low-carbon coal fuels,
advanced air monitoring systems, mobile devices for
detecting suspended dust particles and illegal waste
incineration, to name a few. The PAS Institute of
Fluid-Flow Machinery from Gdańsk has proposed
a wider strategy to fight smog, based on two pillars.
The first one is to reduce pollutant emissions
from small central heating installations by using
electrostatic precipitators, both in existing and new
coal and biomass boilers. The essence of this approach is based on the combustion of widely available and cheap coal grades in a way that the emission of dust is kept at the level of the most advanced,
so called 5th class boilers. This is possible due to the
use of a small electrostatic precipitator, powered by
a high voltage. In such a device an electrostatic field
which causes flue gas ionization is generated. The
electric charge is being passed from gas ions to the
particles due to collisions. Under the influence of
an electromagnetic field, the charged particles move
towards the collecting electrode and are deposited
on it. Meanwhile the de-dusted gas leaves the device. The efficiency of dust separation in small electrostatic precipitators exceeds 95% and their price
(in mass production) should not exceed PLN 2500
(around EUR 600).
The second proposed pillar in the fight for
clean air aims to move from currently existing,
widely used small-scale heating systems, to com-
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bined heat and power (CHP) systems. The fuel for
the distributed energy systems (DES) will be local
biomass and cheap coal. This transformation will
result in a drastic reduction of pollutant emissions.
For over a dozen years, the work has been carried
out at the Institute of Fluid-Flow Machinery on the
development of micro power plants which led to the
creation of new, innovative solutions. The Institute
has constructed micro heat and power units, based
on the organic Rankine cycle (ORC) with electrical
power output ranging from 2.5 kWe to tens of kilo-

flue gas inlet

cleaning
system

flue gas outlet

ash container

Electrostatic precipitator designed at the PAS Institute
of Fluid-Flow Machinery in Gdańsk. Dust separation
efficiency above 95%
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Micro heat and power unit
producing 25 kW of heat power
and 2.5 kW of electrical power

watts. The commercial interest in this type of systems is growing, and the first installations are currently at the commercialization stage. The Institute
also conducts work on highly advanced externally
fired gas turbine (EFGT) systems, with potential
efficiency similar to the classic steam units. Such
systems will allow to produce electrical power for
the needs of local customers, making electricity an
inexpensive and readily available secondary energy
source/good.
New technologies, such as small electrostatic
precipitators and micro cogeneration power plants

have been developed with particular concern for the
environment as well as Poland’s economic reality.
Clean air above Poland will be possible only when
new clean energy technologies are easily available
and widely used.
Institute of Fluid-Flow Machinery
ul. Fiszera 14, 80-231 Gdańsk
phone: 48 (58) 346 08 81
fax: 48 (58) 341 61 44
e-mail: imp@imp.gda.pl
www.imp.gda.pl

The last stand of the Białowieża Forest
M. Konarzewski | Institute of Biology | University of Bialystok
In 2018, one of the central topics of public
debate in Poland was the proposed logging of the
Białowieża Forest, Europe’s most ancient oldgrowth forest. This unprecedented debate concerned the justification presented by the Polish
government for the sanitary and salvage logging of
the forest in the face of an outbreak of the spruce
bark beetle (Ips typographus). According to the De-

partment of State Forests, which is responsible for
managing the Białowieża Forest, the biodiversity
in this forest can only be protected by the rapid
logging of all spruce trees infected by the beetles
(so called sanitary logging), followed by their removal for the sake of public safety and reduction of
economic losses (salvage logging). These measures
have been fiercely opposed by many local and inter-
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Dead pine trees

national environmental groups and scientists, and
led to the Polish government being brought before
the Court of Justice of the European Union.
The question of whether we should intervene to
protect biodiversity or let it evolve solely by natural
processes, including periodic bark beetle outbreaks,
involves basic differences in values; thus the answer lies beyond the scope of the natural sciences.
Nevertheless, the efficacy of particular measures of
active biodiversity protection implemented in the
Białowieża Forest can certainly be subjected to scientific scrutiny. This was the focus of the conference
organized by the Polish Academy of Sciences in
Warsaw, in December 2018, which gathered a number of internationally-recognized experts on forest
ecology and management from Poland and abroad.
The merit and importance of the conference was
highlighted by the attendance of the Polish Deputy
Prime Minister Jarosław Gowin and the Minister of
Environment Jan Szyszko.
The conference revealed that there is a general
lack of sound scientific evidence for the efficacy of
logging in containing bark beetle outbreaks in the
complicated mosaic of protected and managed tree
stands of Białowieża. Bark beetles do not respect
management regimes and freely disperse between

The little spruce growing on the body of dead spruce

94

ANNUAL REPORT 2018

Polish Academy of Sciences | Polska Akademia Nauk

K. ZUB

SEASON HIGHLIGHTS

Bark beetle traces

different forest regions, thus making it unclear
whether sanitary logging limited to unprotected
areas can hold back the outbreak. Implementation
of salvage logging is even more questionable, as
the available meta-analytical studies suggest that it
has an adverse effect on biodiversity. Above all, the
conference exposed the lack of comprehensive, replicated studies aimed at identifying the best practices
for protecting natural lowland tree stands.
The methodological weaknesses outlined above
can only be addressed by a large-scale, long-term
research effort. In the Białowieża Forest, which has
a 2/3 of its area in the neighboring country of Belarus, this can only be achieved via a trans-border
collaboration. Such a study must address not only
a proximate factors, i.e. the bark beetle outbreak, but
also must tackle the effect of ultimate factors related
to global climate change as well as the potential

adverse consequences of the large-scale irrigation
programs carried out in this forest following WWII.
The current bark beetle outbreak in the Białowieża Forest is not yet finished. New controversies
also loom on the horizon, particularly the issue of
whether or not to re-plant the cleared tree stands,
which would certainly not contribute to the preservation of the forest’s natural character. We need to
learn from the bitter lessons of the 2018 conflict in
order to avoid repeating the same mistakes in the
coming years.
Institute of Biology, University of Bialystok
ul. K. Ciołkowiskiego 1J, 15-245 Białystok
phone: 48 (85) 738 82 24
fax: 48 (85) 738 84 14
e-mail: biologia@uwb.edu.pl
www.biologia.biol-chem.uwb.edu.pl
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Polish Young Academy
The Polish Young Academy (PYA) was established by the Parliamentary Act of 30 April
2010, with the objective of promoting research conducted by the outstanding young representatives of Polish science. The PYA members are elected by the General Assembly of the Polish
Academy of Sciences members, and their number may not exceed 10% of the statutory number
of the PAS members. The PYA members may not be more than 38 years old when elected and
they must hold at least a PhD degree. They are appointed to the PYA for a 5-year long term,
and may not be reelected.
The PYA focuses its efforts on stimulating the community of young researchers. It is
involved in consulting science policy, promoting various aspects of scientific excellence and
popularizing science among society.

Chairwoman:
Anna AJDUK | PAS Division II: Biological and Agricultural Sciences

Vice-Chairs:
Nicole DOŁOWY-RYBIŃSKA | PAS Division I: Humanities and Social Sciences
Monika KĘDRA | PAS Division III: Mathematics, Physics, Chemistry, and Earth Sciences
Monika KWOKA | PAS Division IV: Engineering Sciences

Members
Anna BROŻEK | PAS Division I: Humanities and Social Sciences
Justyna CYBULSKA | PAS Division II: Biological and Agricultural Sciences
Dorota CZAJKOWSKA-SZCZYKOWSKA | PAS Division III: Mathematics, Physics,
Chemistry, and Earth Sciences
Anna FABIJAŃSKA | PAS Division IV: Engineering Sciences
Wojciech FENDLER | PAS Division V: Medical Sciences
Krzysztof FIC | PAS Division III: Mathematics, Physics, Chemistry, and Earth Sciences
Piotr KUŚWIK | PAS Division III: Mathematics, Physics, Chemistry, and Earth Sciences
Dominika LATUSEK-JURCZAK | PAS Division I: Humanities and Social Sciences
Karol PALKA | PAS Division III: Mathematics, Physics, Chemistry, and Earth Sciences
Przemysław PERLIKOWSKI | PAS Division IV: Engineering Sciences
Przemysław WACHULAK | PAS Division IV: Engineering Sciences
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Polish Young Academy public engagement
and outreach activities in 2017
N. Dołowy-Rybińska | Polish Young Academy | Polish Academy of Sciences
One of the main tasks of the Polish Young Academy (PYA) is the outreach activity and all its members are strongly involved in it. In 2017 a number of
important events addressed to a wide audience have
been organized by the PYA, including the flagship
programs presented below that will be continued in
the future.
The most important undertaking of the PYA is
the organization of the “Flying Science Cafés” all
over Poland. Their aim is to let non-academics,
mainly school students, get an insight into scientists’
work and let them discover the impact of science on
everyday life. For example, in 2017, during the Science Festival in Warsaw, Anna Brożek and her team
organized a scientific café entitled “How to avoid
logical errors?”, which aimed at increasing the participants’ skills in formulating statements and justifying opinions, and Nicole Dołowy-Rybińska gave
a lecture on different types of minority languages
speakers in contemporary Europe introducing the
audience to the know-how of the anthropological
and sociolinguistic research methodology. Przemysław Perlikowski with his collaborators invited high
school students from Łódź to the meeting called
“How does the Bell toll?”. During this event stu-

dents learned about the construction of bells, the
history of their production and acoustics. They could
also learn how a 100 kg bell works. The PYA took
also part in the “European Researchers’ Night” in
Olsztyn. During this event researchers invited the
local society to visit their laboratories, take part in
scientific shows, experiments and other activities
which enabled them to better understand the impact
of scientific achievements on our daily life, and to
see how fascinating the work of a scientist can be.
The PYA had three representatives there. Dorota
Czajkowska-Szczykowska presented the interactive
chemistry laboratory, a show addressed to primary
school students (“Chemistry entertains, educates
and scares…”). Anna Ajduk gave a lecture entitled
“Where do children come from, or everything you
would like to know about fertilization but are afraid
to ask” and discussed the biological mechanism of
mammalian fertilization. Michał Wierzchoń presented the issues of cognitive psychology in a lecture
entitled “How do I know that I am me? A few
words on bodily awareness”. Furthermore, the PYA
took part in the Science Festival in Piła where Nicole Dołowy-Rybińska talked about the world’s
linguistic diversity, language endangerment and pro-

B. BIELEC

European
Researchers’ Night
in Olsztyn
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Forge of Young Talents in Jabłonna

tection, and in two open lectures in the “Wszechnica PAN” series (the lectures were given by Michał
Wierzchoń and by Anna Brożek).
Apart from public outreach activities, the PYA is
strongly involved in initiatives dedicated to scientific
excellence and aimed mostly at young researchers.
A good example here is the 3rd edition of the “Forge
of Young Talents” – the summer school addressed
mainly to PhD students in life sciences and exact
sciences and technology. During four days of the
summer school students participated in various
workshops and lectures led by experienced scientists
and coaches. Participants could develop their skills in
biostatistics (the workshop led by Wojciech Fendler
and his team) or the use of specialist software for
preparing scientific presentations (the workshop led
by Anna Fabijańska). They could also work on their
voice projection (with an experienced coach) and
learn about protection of the intellectual property
(from Krzysztof Fic). The main part of the summer
school was dedicated to developing skills necessary
in applying for the research grants. Amongst the tutors were the National Science Center (NCN) and
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National Center for Research and Development
(NCBiR) experts: Krzysztof Jóźwiak, Weronika Bieniasz and Justyna Cybulska. Young scientists also
had the opportunity to participate in a competition
for the best scientific presentation, an Oxford-style
debate, scientific speed-dating and a knowledge
competition. All these events were aimed at initiating cooperation between participants representing
different institutions.
Worth mentioning is the new initiative in which
PYA got involved, i.e., the mentoring program extending the already existing format of the “PANel of
knowledge” (PANel wiedzy), a series of lectures organized by the PAS Doctoral Student Self-Government. The members of the PYA, Wojciech Fendler,
Przemysław Perlikowski and Nicole Dołowy-Rybińska, shared their experience in presenting research
results, helping their younger colleagues to prepare
short presentations accessible to non-specialists,
supporting them during the meeting in Warsaw and
analyzing their speeches together. The main aim of
the program was to help young researchers to improve their presentation skills.
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ERC Starting Grant for Krzysztof Fic

European Research Council decided to provide
funding to Krzysztof Fic’s project “If immortality unveil…” – development of the novel types of
energy storage systems with excellent long-term
performance” within Starting Grant 2017 scheme.
Poznan University of Technology will serve as the
host institution of that project. Within 60 months
of grant duration, several researchers at various
levels of their scientific careers (MSc and PhD
students, post-docs and experienced scientists) will
help to pursue the challenges outlined in the grant
proposal.
The project is focused on the electrochemical
energy conversion and storage systems, such as electrochemical capacitors and batteries. Recently, it is
quite often claimed that the materials technology
approached the limits of energy storage capacity.
Even if “there is plenty of room at the bottom”, i.e.
at the nano-scale of the matter, the progress in the
development of new materials started to slow down.
Therefore, the approach described in the project
proposes another insight into the matter; it has been
claimed that the materials and technologies known
today are of satisfactory features but there is a serious concern for their performance, which weakens
over time. Usually, the initial conditions and parameters are satisfactory, but after some time they
cannot retain their primary characteristics. Hence,
the project aims at the identification of the ageing
mechanisms, responsible for the short life of batteries or capacitors. It is believed that understanding
of performance fade might allow new materials or
concepts to be designed and implemented. Briefly,
researchers will try to find “immortality” factors,
leading to prolonged life of energy conversion and
storage systems. Apart from typical electrochemical
studies, several operando techniques are foreseen to
be designed and employed.

J. OSTAŁOWSKI

K. Fic | Institute of Chemistry and Technical Electrochemistry | Poznan University of Technology

Krzysztof FIC, member of the Polish
Young Academy since 2016, is employed
at Poznan University of Technology.
His main research interests are focused
on the applied electrochemistry
(electrochemical capacitors, batteries) and
spectroelectrochemistry. He is fascinated
by prime and twin numbers, Immanuel
Kant’s philosophy and people he’s passing
by on the street. Usually, he believes that
nothing is impossible. He expresses dislike
for digital world and brown and yellow
color combination.

The final outcome of the project will help to
design the batteries/capacitors of excellent performance in a long-term perspective. Briefly, your mobile phone, laptop or electric car will serve you for
a longer period of time, without expensive battery
maintenance or replacement.
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Contributing to the revitalization of minority languages of Europe
– SMiLE Research Award

The research award for the program, Sustaining Minoritized Languages in Europe (SMiLE)
funded by the Smithsonian Center for Folklife and
Cultural Heritage has been allocated to six independent research teams across Europe who, during an
18-month period, will investigate the revitalization
efforts of different minoritized languages in the
Old Continent. In the frame of this program, all
awardees will be responsible for their own research
and participate in a series of workshops as well as
contribute to the final edited volume and public
symposium.
Among awarded teams is a research project on
the Sorbian languages in Germany, the smallest
Slavic languages, led by Nicole Dołowy-Rybińska
(Institute of Slavic Studies, Polish Academy of Sciences) and Cordula Ratajczak (Sorbian Institute
in Bautzen, Germany). This project, “Sorbian languages: revitalization efforts in different political
systems”, will describe Upper and Lower Sorbian
languages revitalization in diachronic (concentrating on the influence of the state political system
and its influence on minority language revitalization programs) and synchronic (presenting Sorbian
revitalization projects, their effects and adequacy
to the Sorbs’ needs) perspectives. With the use of
multilateral methodology, the project is designed to
show current official and bottom-up language policy, identify people’s language attitudes and respond
to their needs in existing revitalization programs, as
well as to concentrate on Sorbian speakers and their
language perceptions. This study will shed light on
the relation between the political system, revitalization efforts and people’s language attitudes and their
openness to maintaining these minority languages.
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N. Dołowy-Rybińska | Institute of Slavic Studies | Polish Academy of Sciences

Nicole Rybińska-Dołowy

The objective of the SMiLE Collaborative Research Awards is to create a larger-scaled analysis
and synthesis of the efforts taken at minority languages revitalization and problems across Europe
through interdisciplinary studies. Based on ethnographic and sociolinguistic studies, the research
teams will observe how revitalization efforts respond
to cultural, social, political, and economic factors in
ways that contribute to both community and language vitality. The comparative perspective will provide insight into the language revitalization process
which may be applicable to revitalization practices
elsewhere and hence to sustainable world policy on
language diversity.
More information about the SMiLE program
can be found at https://folklife.si.edu/smile.
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PAS Divisions’ Prizes awarded in 2017
Division I
Joachim Lelewel Prize in history

Kazimierz Nitsch Prize in linguistics

Dr. Jerzy KALISZUK
for the publication “Codices deperditi”.
Średniowieczne rękopisy łacińskie Biblioteki
Narodowej utracone w czasie II wojny światowej
[“Codices deperditi”. Medieval Latin Manuscripts
from the National Library Lost During the Second
World War]

Asst. Prof. Grzegorz PAWŁOWSKI
for the publication Fachlexeme in Konstruktion.
Linguistischer Beitrag zur Erkenntnisarbeit
[Construction of Specialized Lexemes.
Linguistic Contribution to Epistemic Work]

Leon Petrażycki Prize in legal sciences

Division I Prize in political studies

Prof. Jerzy ZAJADŁO
for the publication Sędziowie i niewolnicy.
Szkice z filozofii prawa [ Judges and Slaves
– Essays in the Philosophy of Law]

Prof. Tadeusz KLEMENTEWICZ
for the publication Stawka większa niż rynek.
U źródeł stagnacji kapitalizmu bez granic
[Stakes Larger than the Market – The Roots of
Stagnating Capitalism without Borders]

Aleksander Brückner Prize in literature and philology

Assoc. Prof. Ewa SKWARA
for the publication Komedia według Terencjusza
[Comedy According to Terence]
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Division II
Michał Oczapowski Medal

Michał Oczapowski Medal

Prof. Dorota JAMROZ
for her outstanding contribution to the
development of the physiology of animal nutrition

Prof. Zygmunt LITWIŃCZUK
for his outstanding contribution to the
development of biology and animal husbandry

Michał Oczapowski Medal

Michał Oczapowski Medal

Prof. Stefan MALEPSZY
for his outstanding contribution to the
development of plant genetics and biotechnology

Prof. Jerzy PUCHALSKI
for his outstanding contribution to the
development of the conservation of plant genetic
resources

Division II Prize

Dr. Teresa SZCZEPIŃSKA | Tomasz KULIŃSKI, MD
Dr. Katarzyna KALISIAK | Dr. Anna ŁABNO
Asst. Prof. Rafał TOMECKI | Prof. Andrzej DZIEMBOWSKI
for a series of works on the role of ribonucleases in the regulation of RNA degradation,
RNA quality control in the nucleus and cytoplasm of human cells
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Division II
Division II Prize

Division II Distinction

Prof. Jarosław STOLARSKI
Dr. Katarzyna FRANKOWIAK
for the publication Photosymbiosis
and the expansion of shallow-water corals

Prof. Lech SZAJDAK
Prof. Piotr ILNICKI
for two monographs Bioactive Compounds
in Agriculture Soils and Zanikanie torfowisk
[Disappearance of Peatlands]

Division II Distinction

Division II Distinction

Prof. Izabela WOCŁAWEK-POTOCKA, DVM
Dr. Ilona KOWALCZYK-ZIĘBA
Dorota BORUSZEWSKA, DMSc
Emilia SINDEREWICZ, MA
for a cycle of works on the participation
of lysophosphatidic acid (LPA) in the regulation
of reproductive functions of cows and humans

Dr. Małgorzata PIECHOTA
Asst. Prof. Anna BIELAK-ŻMIJEWSKA
Asst. Prof. Grażyna MOSIENIAK
Prof. Ewa SIKORA
for a cycle of works on reactive oxygen species
and DNA double-strand breaks in cellular
senescence

Division II Prize

Prof. Małgorzata JĘDRYCZKA | Asst. Prof. Agnieszka GRINN-GOFROŃ
Dr. Joanna KACZMAREK | Dr. Magdalena SADYŚ
Dr. Idalia KASPRZYK | Andrzej BRACHACZEK, MA
for a cycle of works on the development of aerobiological tools to protect plant
and human health
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Division III
Maria Skłodowska-Curie Award in physics

Prof. Elżbieta RICHTER-WĄS
for her outstanding contribution to the discovery of the Higgs
particle and studying its properties as part of the ATLAS
experiment at CERN
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Włodzimierz Kołos Prize in chemistry

Stefan Pieńkowski Prize in physics

Asst. Prof. Maciej SZALENIEC
for explaining the catalytic mechanism of
hydroxylation of hydrocarbons by ethylbenzene
dehydrogenase and its similar enzymes (EBDHlike) and the use of enzymes in organic synthesis

Dr. Piotr WCISŁO
for the work presenting a new method of searching
for dark matter, using optical atomic clocks

Wacław Sierpiński Prize in mathematics

Pius Rudzki Prize in Earth sciences

Asst. Prof. Karol PALKA
for a generalization of the theory of almost
minimal models and its application to the proof
of the Coolidge-Nagata conjecture

Assoc. Prof. Michał MALINOWSKI
for scientific achievements focusing on the use
of seismic methods to study the structure of the
Earth’s crust

ANNUAL REPORT 2018

Polish Academy of Sciences | Polska Akademia Nauk
PAS DIVISIONS’ PRIZES AWARDED IN 2017

Division IV
Division IV Prize

Division IV Prize

Dr. Dariusz KANIA
for his doctoral dissertation “The algorithms of
the inverter control using a signal processor in
a photovoltaic system” and 10 associated papers

Asst. Prof. Paulina PIANKO-OPRYCH
for a cycle of papers on numerical methods (CFD
and FEM) for chemical engineering with particular
consideration of solid oxide fuel cells

Division IV Prize

Division IV Prize

Asst. Prof. Elżbieta RADZISZEWSKA-ZIELINA
for the monograph Studies of the Partner Relations
of Construction Companies and a cycle of associated
papers “Studies and management of partnering
relations in construction projects”

Asst. Prof. Artur TYLISZCZAK
for a cycle of papers on application of compact
high-order approximation methods and their
improvement for LES method and its application
in turbulent flows with constant and variable
densities

Division IV Prize

Division IV Prize

Asst. Prof. Marta SZACHNIUK
for a cycle of papers on original IT methods for
identifying and modelling 3D RNA structures

Dr. Artur RÓŻAŃSKI
for a cycle of papers on the role of amorphous
phase in properties of semi-crystalline polymers
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Division V
Jędrzej Śniadecki Medal

Division V Prize

Prof. Ryszard PRZEWŁOCKI
for his outstanding scientific achievements in the
field of medicine and neuropharmacology as well
as notable contributions to the organization of
scientific research and a prominent position in the
Polish international scientific community

Asst. Prof. Grzegorz W. BASAK
Dr. Jarosław BILIŃSKI
for a cycle of three publications on gut colonization
by antibiotic-resistant bacteria, intestinal
microbiome and their influence on clinical aspects
of hematopoietic stem cell transplantation

Division V Prize

Asst. Prof. Lidia STRUŻYŃSKA | Dr. Beata DĄBROWSKA-BOUTA
Asst. Prof. Elżbieta ZIEMIŃSKA | Joanna SKALSKA, MA
for a cycle of five publications on mechanisms underlying neurotoxic of silver nanoparticles
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Division V Prize

Division V Prize

Prof. Grażyna GINALSKA
Dr. Agata PRZEKORA
for a cycle of five publications on the development
of an innovative bone scaffold based on a hybrid
chitosan/β-1,3-glucan polysaccharide matrix and
evaluation of its biomedical potential in in vitro
conditions

Dr. Klemencja BERGHAUZEN-MACIEJEWSKA
Asst. Prof. Jadwiga WARDAS
Prof. Krystyna OSSOWSKA
for a cycle of papers on the development of a rat
model of depression for preclinical Parkinson’s
disease in order to seek effective treatment and
early biomarkers
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Division V
Division V Prize

Wacław Mayzel Medical Laurel

Dr. Dominik DYTFELD
for a cycle of two papers the aim of which was
to determine prognostic parameters enabling
the optimization of anti-myeloma treatment
containing proteasome inhibitors

Paulina PAŁASZ
Łukasz ADAMSKI
for two papers “Contemporary Diagnostic Imaging
of Oral Squamous Cell Carcinoma – A Review
of Literature” and “Paragangliomas: A Propos of
Two Cases. Diagnostics and Treatment”

Wacław Mayzel Medical Laurel

Wacław Mayzel Medical Laurel

Maciej PUTOWSKI
for the work “Prognostic impact of NOTCH1,
MYD88, and SF3B1 mutations in Polish patients
with chronic lymphocytic leukemia”

Monika ŚWIDERSKA
for a series of four papers devoted to the factors
affecting the clinical condition and survival of
hemodialyzed patients

Wacław Mayzel Medical Laurel

Wacław Mayzel Medical Laurel

Paweł BARTNIK
for a cycle of two works on perinatology

Jan Sylwester WITOWSKI
for two works “Cost-effective, personalized,
3D-printed liver model for preoperative planning
before laparoscopic liver hemihepatectomy for
colorectal cancer metastases” and “3D Printing in
Liver Surgery: A Systematic Review”
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Division V
Wacław Mayzel Medical Laurel

Jakub HOŁDA | Katarzyna PIĄTEK | Kamil TYRAK
for a cycle of seven papers on morphology and morphometry of human atria
– anatomical basis for invasive cardiology and electrocardiology
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Wacław Mayzel Medical Laurel

Golden Neuron Award

Jan STYPUŁKOWSKI
for a series of works on transplant surgery
including liver transplantation with particular
emphasis on the paper “The Warsaw Proposal for
the Use of Extended Selection Criteria in Liver
Transplantation for Hepatocellular Cancer”

Dr. Przemysław KACZOR
for the publication Neuron-astrocyte
interaction enhance GABAergic synaptic
transmission in a manner dependent on key
metabolic enzymes
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The FNP Prizes for 2017
The prizes awarded by the Foundation for Polish Science (FNP) in 2017 were won by Prof. Piotr
Trzonkowski, Prof. Daniel T. Gryko, Prof. Andrzej Trautman, and Prof. Krzysztof Pomian. The FNP Prizes,
widely recognized as Poland’s top-ranking and most prestigious scientific awards, are given every four years to
Polish scholars in recognition of scientific achievements in four separate areas. They are awarded to distinguish
research and discoveries that shift the boundaries of human understanding, open new research perspectives,
contribute significantly to the advancement of civilization and culture in Poland, and help ensure that the
country will take a prominent position in coping with the most ambitious challenges of the modern world.

Professor Piotr Trzonkowski

from the Medical University of Gdańsk, received
the 2017 FNP Prize in the life and Earth sciences
for studies on regulatory T cells and their pioneering
use in cell therapy of human diseases.
Born in 1974, Piotr Trzonkowski obtained his
PhD degree at the Medical University of Gdańsk
in 2003. He completed a postdoctoral fellowship at
Oxford University, and in 2007 obtained a postdoctoral degree (habilitation) in Poland. He has been
a head of the Medical University of Gdańsk’s Department of Clinical Immunology and Transplantology since 2009.
He received numerous awards, including the
Prime Minister’s Prize, the Health Minister’s Prize,
the Prize of Division V of the Polish Academy of
Sciences, prizes from the Polish Gerontological
Society, the Polish Society of Experimental and
Clinical Immunology, the Transplantation Society, the Polish Diabetological Association, the Pro
Transplantationibus Fovendis from the Polish Transplantation Society as well as a Silver Cross of Merit.
Regulatory T lymphocytes (TREG) occur naturally in the human body and are responsible for immune tolerance, a state of balance making the immune system more effective against microorganisms,
without attacking the body’s own cells and organs.
A deficit in TREG number or function results in
auto-aggressive or autoimmune diseases such as
type 1 diabetes, Hashimoto’s disease or multiple
sclerosis. This immune phenomenon is also of key
importance in the case of allergies and the survival
of transplanted organs.

Trzonkowski’s group developed a method of
isolation and multiplication of TREG lymphocytes
from patient’s blood, and then transplanted these
cells back into the patient’s body. His group was first
in the world to use artificially cultivated T regulatory
cells in human therapy. Initially, the therapy was applied to bone marrow transplant recipients in order
to prevent the life-threatening graft-versus-host
disease (GVHD). Then, the therapy was administered in type 1 diabetes. Children undergoing this
therapy required lower doses of insulin, and some
did not need to receive it for a long time after being
diagnosed. In a long term, this should delay the development of diabetes complications. Trzonkowski’s
team is currently testing TREG lymphocytes in
multiple sclerosis. After Prof. Trzonkowski published his findings many other research units around
the world have started research on TREG cells for
the treatment of: inflammatory bowel disease, autoimmune eye inflammation, rheumatoid arthritis,
lupus erythematosus and other systemic autoim-
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mune diseases, bronchial asthma, graft-versus-host
disease, rejection of transplanted organs, and even
rare diseases like muscular dystrophy.
The Polish researcher has also shown that elderly
patients respond poorly to vaccinations due to an
accumulation of TREG lymphocytes.
In addition, he discovered that in certain conditions TREG lymphocytes inhibit some fundamental elements of anticancer immunity, namely,
the cytotoxic activity of T cells and NK cells.
Studies conducted by other teams developing this
line of research have proved that this is extremely
important in the spread of cancer. A recently intro-

duced new kind of oncological immunotherapy
that activates cytotoxic cells and “switches off ”
TREG lymphocytes in a mechanism described by
Prof. Trzonkowski is significantly improving the
curability of many kinds of cancer.
Piotr Trzonkowski conducted almost all the
research for which he was granted the FNP Prize
in Poland. What is ground-breaking about this research is that it covered the complete path from experiments to application in treatment. The research
on natural immunosuppression paved the way for
scientists around the world to carry out academic as
well as commercial projects.

Professor Daniel T. Gryko

Daniel T. Gryko is an alumnus of Warsaw University (Faculty of Chemistry, 1994). He obtained
his PhD degree from the PAS Institute of Organic
Chemistry in 1997 under the supervision of Prof. Janusz Jurczak. After completing postdoctoral studies
with Prof. J.S. Lindsey at North Carolina State University he returned to Poland to start his independent career at the PAS Institute of Organic Chemistry, where he works to this day. He received the
title of full professor in 2008. During the five-year
period (2009‒2014) he also worked at the Faculty of
Chemistry of the Warsaw University of Technology.
Prof. Gryko’s field of research is the chemistry of
functional dyes, particularly corroles, porphyrins, and
synthesis of tetrapyrrole macrocycles. Importantly,
his work is devoted not only to synthesis of these systems but also to investigations of their photophysical
properties. His early work focused entirely on the
chemistry of corroles. His main achievement is discovering the simple method of synthesizing corroles
with two different types of substituents (so-called
trans-A2B-corroles) from dipyrranes and aldehydes.
It allows for the preparation of the diverse class of
these contracted porphyrinoids bearing variety of
substituents. His methodological work culminated

110

ANNUAL REPORT 2018

M. WIŚNIEWSKA-KRASIŃSKA/FNP

from the Institute of Organic Chemistry, Polish
Academy of Sciences, received the 2017 FNP Prize
in chemistry and material sciences for the development of an original method for synthesis and characterization of porphyrinoids.

with the revealing of new conditions for the synthesis
of both A3-corroles and trans-A2B-corroles in 2006.
The crucial invention is the use of H2O/MeOH/
HCl as a medium for the first step (cascade of electrophilic aromatic substitutions leading to tetrapyrranes and other pyrrole-aldehyde oligocondensates).
In consequence, it allowed to improve the yield of
corroles to around 30-60%. Developing new and
effective methods of synthesis of these fascinating
compounds opened up new perspectives and fields
for their applications. His discoveries enabled the
unprecedented development of coordination chemistry of corroles. Within last decade the complexes
with sixteen new metals (W, Au, Pb, Bi, U, Os, Tb,
etc.) have been obtained. It is worth mentioning that
water soluble corrole complexes in medical applications may serve as catalysts for the decomposition of
reactive nitrogen compounds in cells (responsible for
Parkinson’s, Alzheimer’s and Huntington’s diseases).
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Recently he expanded his research interest into
other functional dyes such as diketopyrrolopyrroles
and pyrrolo[3,2-b]pyrroles. He developed entirely
new synthetic methodologies and applied these heterocyclic aromatic compounds in various materialsrelated research fields. He is interested in excitedstate intramolecular proton transfer, two-photon
absorption, and fluorescence imaging.

Prof. Gryko has published almost 250 scientific papers (including 20 review articles), his works
have been cited over 6000 times (obtaining h-index
score of 42). He has received numerous awards, including the Minister of Science and Higher Education Prize for his scientific achievements (2012)
and Society of Porphyrins and Phthalocyanines
Prize (2008).

Professor Andrzej Trautman

Andrzej Trautman graduated from the Warsaw
University of Technology, received his doctorate in
physics from the Institute of Physics, Polish Academy of Sciences, and obtained the higher doctoral
degree (habilitation) at the Faculty of Mathematics and Physics, University of Warsaw. For ten
years he was director of the University of Warsaw’s
Institute of Theoretical Physics and head of the
Department of Theory of Relativity and Gravitation. Prof. Trautman was PAS vice-president in
1978‒80, served as chairman of the PAS Physics
Committee and vice-president of the Polish Physical Society. For many years, he was member of the
International Committee for Relativity and Gravitation. He is a full member of the Polish Academy
of Sciences (PAS) and of the Polish Academy of
Arts and Sciences.
Andrzej Trautman’s interest in gravitational radiation started at the Warsaw University of Technology where, in 1954, Jerzy Plebański was giving
there a course of lectures on theoretical physics.
Inspired by his lectures, Trautman applied to be
Leopold Infeld’s PhD student. Infeld was a Polish physicist who in the 1930s collaborated with
Albert Einstein in Princeton and in 1950 returned
to Poland to create research groups in theoretical
physics. As Infeld’s student, Trautman formulated
boundary conditions – of the Sommerfeld type
– to be satisfied by outgoing gravitational waves
produced by moving bodies. Using suitable asymptotic coordinates, he showed that: 1) the leading,
1/r part of the curvature tensor has the same al-

M. WIŚNIEWSKA-KRASIŃSKA/FNP

received the 2017 FNP Prize in mathematical,
physical, and engineering sciences for the theoretical
demonstration of the reality of gravitational waves.

gebraic structure as the curvature tensor of plane
waves; 2) the total energy and momentum of such
a gravitating system are well-defined even though
their computation requires the use of coordinates;
3) as a result of gravitational radiation, there occurs a decrease of the total energy. These results
were presented by Trautman in seminars given in
1958 at the Department of Mathematics, King’s
College, London. At King’s he met Ivor Robinson,
a British mathematician with whom he started to
collaborate and publish their findings. They found
a new, large class of exact solutions of Einstein’s
equations; among them there are gravitational
waves with spherical fronts, admitting an expanding congruence of shear-free null geodesics and
depending on arbitrary functions of retarded time,
thus suitable for transmission of information.
The 2017 Nobel Prize in physics was awarded
to three scientists from the LIGO team for their
contributions to the LIGO detector and observation of gravitational waves. In the description of that
award, published by the Nobel Committee for Physics, among the references, four papers authored by
Andrzej Trautman are listed.
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Professor Krzysztof Pomian

Born in Warsaw in 1934, Krzysztof Pomian
studied philosophy at the University of Warsaw,
where he obtained his PhD degree in 1965 and
postdoctoral degree (habilitation) in 1968.
Before he left on a fellowship to France, he
worked as a lecturer at the University of Warsaw and
in the Department of Manuscripts at the National
Library. In 1984 he became a professor (directeur
de recherche) at CNRS. During that time he also
lectured at l’Ecole des Hautes Études en Sciences
Sociales (EHESS), in Ecole du Louvre, the University of Geneva and other universities. The title of
full professor was conferred to him by the President
of the Republic of Poland in 1998. Prof. Pomian
worked at Nicolaus Copernicus University in Toruń
for eight years. In 2001 he was appointed director
of the Museum of Europe in Brussels. He became
a member of the European Network Rememberance
and Solidarity Advisory Committee in 2010.
Numerous awards and distinctions were granted
to Prof. Krzysztof Pomian, including the Commander’s Cross with Star of the Order of Polonia
Restituta and the Chevalier’s Cross of the Order of
the Legion of Honour. He also received doctor honoris causa degrees from the Maria Curie-Skłodowska
University in Lublin, University of Lodz, and the
University of Geneva. Prof. Krzysztof Pomian is
also a mamber of the Polish Academy of Arts and
Sciences (PAU), Ateneo Veneto in Venice, and Accademia Clementina in Bologna.
The 2017 Foundation for Polish Science Prize
was granted in recognition of Prof. Krzysztof Pomian’s research on the history and theory of collecting. Collecting, traditionally associated with
research on provenance or artwork’s ownership
history, is actually one of the quintessential mani-

112

ANNUAL REPORT 2018

J. SASSIER-GALLIMARD

from CNRS in Paris, received the 2017 FNP Prize
in the humanities and social sciences for pioneering research on the history of collecting and the
influence of science and art on the development of
European culture.

festations of human culture and should be studied
from an anthropological perspective. There can be
no human society without material culture and collecting practices. Object acquisition and collecting
is one of the ways society expresses its collective
beliefs, social hierarchy, individual’s place in society, as well as values assigned to different types of
natural and artificial objects, etc.
Prof. Pomian’s research on collecting started
as part of a project to study the attitudes of societies towards the past, where the past is treated as
an object of cognition. At this point it is worth
recalling that for most of human history, the past
was perceived as an object of faith. Prof. Pomian
studied this sui generis scientific revolution which
affected the field of arts and humanities from the
15th through the 18th centuries and demonstrated
that it radically transformed the attitude towards
the past, which since then became also the object of
research. From then on, the importance of collecting increased and the institution called “museum”
appeared, first in Europe and later on throughout
the world. Hence, Prof. Pomian’s research has extended to the history of museums and to theoretical
problems raised by this institution. Moreover, the
research on collecting, unexpectedly led Professor
to the general classification of material objects produced by man, where he has distinguished several
categories of artefacts.
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Foreign Scientific Centers
■■ CENTER FOR HISTORICAL

RESEARCH OF THE POLISH
ACADEMY OF SCIENCES IN BERLIN
ZENTRUM FŰR HISTORISCHE
FORSCHUNG BERLIN DER
POLNISCHEN AKADEMIE DER
WISSENSCHAFTEN

The Center conducts various research projects
on historical and contemporary aspects of
Polish-German relations within a larger
European context, the main issues being:
collective memory and “politics of memory”
in Poland, Germany, and Europe, migration
between Poland and Germany, the history of
World War II, as well as current historical
debates in both countries.
Majakowskiring 47, D-13156 Berlin
phone: 49 (30) 486 285 40
fax: 49 (30) 486 285 56
e-mail: info@cbh.pan.pl
www.cbh.pan.pl
Director: Robert Traba

■■ POLISH ACADEMY OF SCIENCES
SCIENTIFIC CENTER IN KIEV

The PAS Scientific Center in Kiev is involved
in numerous activities related to disseminating
results of the research conducted by Polish
scientists. An important part of activity is to
help in the development of scientific contacts
and information exchange between Polish and
Ukrainian institutions and scientific
community members.
Bohdana Kmel’nyts’koho 49/4,
01044 Kiev, Ukraine
phone: 38 0968532681
e-mail: Henryk.Sobczuk@pan.pl
www.panukraina.pl
Director: Henryk Sobczuk

■■ POLISH ACADEMY OF SCIENCES

SCIENTIFIC CENTER IN MOSCOW
ПОСТОЯННЫЙ ПРЕДСТАВИТЕЛЬ
ПОЛЬСКОЙ АКАДЕМИИ НАУК
В МОСКВЕ
The objective of the Scientific Center in
Moscow is to promote and popularize the
achievements of Polish science in Russia and to
further develop Polish-Russian mutual scientific
collaboration. Its activities also include providing
support for researchers in matters connected
with the pursuit of joint research projects,
assisting them during visits to scientific
institutions in Russia and on the other hand
facilitating Russian scientists in their contacts
and meetings with their Polish counterparts.
Klimaszkina 4, 123557 Moskwa
phone: 7 (495) 231 17 11
fax: 7 (495) 231 17 11
e-mail: Leslaw.Nowak@pan.pl
www.moskwa.pan.pl
Director: Marek Pąkciński

■■ POLISH ACADEMY OF SCIENCES

SCIENTIFIC CENTER IN PARIS
ACADEMIE POLONAISE DES SCIENCES
CENTRE SCIENTIFIQUE A PARIS

The primary objective of the Scientific Center of
the Polish Academy of Sciences in Paris is to
promote Polish scientific achievements in
France. This includes initiating knowledge-based
contacts between Polish and French research
institutions (Centre national de la recherche
scientifique, universities and colleges),
co-organizing and supporting international
research in science and technology.
74 rue Lauriston, 75116 Paris
phone: 33 156 90 18 34
fax: 33 147 55 46 97
e-mail: sekretariat.parispan@free.fr
www.academie-polonaise.org
Director: Maciej Forycki
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■■ POLISH ACADEMY OF SCIENCES
SCIENTIFIC CENTER IN ROME
ACCADEMIA POLACCA DELLE
SCIENZE, BIBLIOTECA E CENTRO
DI STUDI A ROMA

The main purpose of the Center is to promote
Polish science in Italy and facilitate and mediate
in contacts between researchers and scientists of
the two countries. The Center’s activity focuses
primarily on the humanities (history, history of
art, literature, and archaeology), particularly on
all aspects of Polish-Italian relations. In order to
promote common Polish-Italian research
projects, the Center maintains close relations
with the Italian National Research Council,
Accademia Nazionale dei Lincei, and other
Italian research institutions.
vicolo Doria 2, 00187 Roma
phone: 39 06 679 21 70
fax: 39 06 679 40 87
e-mail: accademia@rzym.pan.pl
www.rzym.pan.pl
Director: Piotr Salwa

■■ POLISH ACADEMY OF SCIENCES

SCIENTIFIC CENTER IN VIENNA
POLNISCHE AKADEMIE DER
WISSENSCHAFTEN
WISSENSCHAFTLICHES ZENTRUM
IN WIEN

The Center aims primarily at the promotion of
Polish science and academia in Austria.
Moreover, the Center facilitates establishing and
expanding networks of scientists and academics,
which augments research capabilities, fosters
Polish-Austrian collaboration, and enhances the
internationalization of Polish academia.
Boerhaavegasse 25, 1030 Wien
phone: 43 (1) 713 59 29
fax: 43 (1) 713 59 29 550
e-mail: office@viennapan.org
www.viennapan.org
Director: Bogusław Dybaś
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■■ POLISH SCIENCE CONTACT
AGENCY “PolSCA”
SCIENTIFIC CENTER
OF THE POLISH ACADEMY
OF SCIENCES IN BRUSSELS

PolSCA’s mission is to promote, facilitate,
and foster participation of the Polish R&D
community in European projects and
initiatives and to reinforce Poland’s position
within the European Union framework
programs, in particular Horizon 2020.
Rue du Trône 98, B-1050 Bruxelles
phone: 32 (0) 2 213 41 60
fax: 32 (0) 2 213 41 69
e-mail: polsca@polsca.be
www.polsca.eu
Director: Małgorzata Molęda-Zdziech
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Research Units and Branches
of the Polish Academy of Sciences

Sopot
Gdańsk

Olsztyn

Białowieża
Jabłonna
Warszawa
Jastrzębiec

Poznań
Kórnik

Łódź
Lublin
Wrocław
Kielce
Zabrze
Gliwice
Katowice

Kraków

Gołysz

BRANCHES
RESEARCH UNITS
	AUXILIARY RESEARCH UNITS SUPERVISED BY DIVISIONS
OTHER UNITS
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Research Units
Division I: Humanities and Social Sciences
■■ Institute for the History of Science

■■ Institute of Political Studies

■■ Institute of Archaeology and Ethnology

■■ Institute of Psychology

■■ Institute of Art

■■ Institute of Rural

(Warszawa)
e-mail: ihn@ihnpan.waw.pl
www.ihnpan.waw.pl

(Warszawa)
e-mail: director@iaepan.edu.pl
www.iaepan.edu.pl

(Warszawa)
e-mail: ispan@ispan.pl
www.ispan.pl

■■ Institute of Economics

(Warszawa)
e-mail: inepan@inepan.waw.pl
www.inepan.waw.pl

■■ Institute of History (Warszawa)
e-mail: ihpan@ihpan.edu.pl
www.ihpan.edu.pl

■■ Institute of Law Studies
(Warszawa)
e-mail: inp@inp.pan.pl
www.inp.pan.pl

■■ Institute of Literary Research
(Warszawa)
e-mail: ibadlit@ibl.waw.pl
www.ibl.waw.pl

■■ Institute of Mediterranean

and Oriental Cultures
(Warszawa)
e-mail: sekretariat@iksio.pan.pl
www.iksio.pan.pl

■■ Institute of Philosophy and Sociology
(Warszawa)
e-mail: secretar@ifispan.waw.pl
www.ifispan.pl
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(Warszawa)
e-mail: politic@isppan.waw.pl
www.isppan.waw.pl

(Warszawa)
e-mail: sekretariat@psych.pan.pl
www.psych.pan.pl

and Agricultural Development
(Warszawa)
e-mail: irwir@irwirpan.waw.pl
www.irwirpan.waw.pl

■■ Institute of Slavic Studies

(Warszawa)
e-mail: sekretariat@ispan.waw.pl
www.ispan.waw.pl

■■ Institute of the Polish Language
(Kraków)
e-mail: ijp@ijp-pan.krakow.pl
www.ijp-pan.krakow.pl

Auxiliary research units supervised
by Division I
■■ Polish Academy of Sciences Archives in Warsaw
(Warszawa)
e-mail: archiwum@apan.waw.pl
www.apan.waw.pl

■■ Polish Academy of Sciences Library in Gdańsk
(Gdańsk)
e-mail: bgpan@bgpan.gda.pl
www.bgpan.gda.pl

■■ Polish Academy of Sciences Library in Kórnik
(Kórnik)
e-mail: bkpan@bkpan.poznan.pl
www.bkpan.poznan.pl
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Division II: Biological and Agricultural Sciences
■■ European Regional Centre for Ecohydrology
of the Polish Academy of Sciences
(Łódź)
e-mail: erce@erce.unesco.lodz.pl
www.erce.unesco.lodz.pl

■■ Institute for the Agricultural
and Forest Environment
(Poznań)
e-mail: isrl@isrl.poznan.pl
www.isrl.poznan.pl

■■ Institute of Agrophysics

(Lublin)
e-mail: sekretariat@ipan.lublin.pl
www.ipan.lublin.pl

■■ Institute of Animal Physiology and Nutrition
( Jabłonna)
e-mail: office@ifzz.pan.pl
www.ifzz.pl

■■ Institute of Animal Reproduction
and Food Research (Olsztyn)
e-mail: institute@pan.olsztyn.pl
www.pan.olsztyn.pl

■■ Institute of Biochemistry and Biophysics
(Warszawa)
e-mail: secretariate@ibb.waw.pl
www.ibb.waw.pl

■■ Institute of Bioorganic Chemistry
(Poznań)
e-mail: ibch@ibch.poznan.pl
www.ibch.poznan.pl

■■ Institute of Botany (Kraków)
e-mail: ibpan@botany.pl
www.botany.pl

■■ Institute of Dendrology (Kórnik)
e-mail: idkornik@man.poznan.pl
www.idpan.poznan.pl

■■ Institute of Genetics and Animal Breeding
( Jastrzębiec)
e-mail: sekretariat@ighz.pl
www.ighz.edu.pl

■■ Institute of Nature Conservation (Kraków)
e-mail: sekretariat@iop.krakow.pl
www.iop.krakow.pl

■■ Institute of Paleobiology (Warszawa)
e-mail: paleo@twarda.pan.pl
www.paleo.pan.pl

■■ Institute of Parasitology (Warszawa)
e-mail: iparpas@twarda.pan.pl
www.ipar.pan.pl

■■ Institute of Plant Genetics (Poznań)
e-mail: office@igr.poznan.pl
www.igr.poznan.pl

■■ Institute of Plant Physiology (Kraków)
e-mail: ifr@ifr-pan.edu.pl
www.ifr-pan.edu.pl

■■ Institute of the Systematics and Evolution
of Animals (Kraków)
e-mail: office@isez.pan.krakow.pl
www.isez.pan.krakow.pl

■■ Mammal Research Institute

(Białowieża)
e-mail: mripas@ibs.bialowieza.pl
www.ibs.bialowieza.pl

■■ Museum and Institute of Zoology
(Warszawa)
e-mail: sekretariat@miiz.waw.pl
www.miiz.waw.pl

■■ Nencki Institute of Experimental Biology
(Warszawa)
e-mail: dyrekcja@nencki.gov.pl
www.nencki.gov.pl
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Auxiliary research units supervised by Division II
■■ Polish Academy of Sciences

Botanical Garden – Center for Biological
Diversity Conservation in Powsin (Warszawa)
e-mail: ob.sekr@obpan.pl
www.ogrod-powsin.pl

■■ Polish Academy of Sciences Ichthyobiology
and Aquaculture Unit in Gołysz
(Gołysz)
e-mail: zigr@golysz.pan.pl
www.golysz.pan.pl

Division III: Mathematics, Physics, Chemistry, and Earth Sciences
■■ Centre of Polymer and Carbon Materials
(Zabrze)
e-mail: secretariat@cmpw-pan.edu.pl
www.cmpw-pan.edu.pl

■■ Center for Theoretical Physics
(Warszawa)
e-mail: cft@cft.edu.pl
www.cft.edu.pl

■■ Centre for Molecular and Macromolecular
Studies (Łódź)
e-mail: cbmm@cbmm.lodz.pl
www.cbmm.lodz.pl

■■ Copernicus Astronomical Center
(Warszawa)
e-mail: camk@camk.edu.pl
www.camk.edu.pl

■■ Haber Institute of Catalysis and Surface
Chemistry (Kraków)
e-mail: ncikifp@cyf-kr.edu.pl
www.ik-pan.krakow.pl

e-mail: dyrekcja@unipress.waw.pl
www.unipress.waw.pl

■■ Institute of Low Temperature

and Structure Research (Wrocław)
e-mail: intibs@int.pan.wroc.pl
www.intibs.pl

■■ Institute of Mathematics (Warszawa)
e-mail: im@impan.pl
www.impan.gov.pl

■■ Institute of Molecular Physics (Poznań)
e-mail: office@ifmpan.poznan.pl
www.ifmpan.poznan.pl

■■ Institute of Nuclear Physics (Kraków)
e-mail: dyrektor@ifj.edu.pl
www.ifj.edu.pl

■■ Institute of Oceanology (Sopot)
e-mail: office@iopan.gda.pl
www.iopan.gda.pl

■■ Institute of Geological Sciences (Warszawa)

■■ Institute of Organic Chemistry (Warszawa)

■■ Institute of Geophysics (Warszawa)

■■ Institute of Physical Chemistry (Warszawa)

e-mail: ingpan@twarda.pan.pl
www.ing.pan.pl

e-mail: office@igf.edu.pl
www.igf.edu.pl
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e-mail: icho-s@icho.edu.pl
www.icho.edu.pl

e-mail: sekn@ichf.edu.pl
www.ichf.edu.pl
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■■ Institute of Physics (Warszawa)
e-mail: director@ifpan.edu.pl
www.ifpan.edu.pl

■■ Space Research Centre

(Warszawa)
e-mail: sekretariat@cbk.waw.pl
www.cbk.waw.pl

Auxiliary research units supervised
by Division III
■■ Polish Academy of Sciences Museum
of the Earth in Warsaw
(Warszawa)
e-mail: sekretariat@mz.pan.pl
www.mz.pan.pl

Division IV: Engineering Sciences
■■ Institute of Biocybernetics

and Biomedical Engineering
(Warszawa)
e-mail: ibib@ibib.waw.pl
www.ibib.waw.pl

■■ Institute of Chemical Engineering
(Gliwice)
e-mail: secret@iich.gliwice.pl
www.iich.gliwice.pl

■■ Institute of Computer Science
(Warszawa)
e-mail: ipi@ipipan.waw.pl
www.ipipan.waw.pl

■■ Institute of Environmental Engineering
(Zabrze)
e-mail: ipis@ipis.zabrze.pl
www.ipis.zabrze.pl

■■ Institute of Fluid-Flow Machinery
(Gdańsk)
e-mail: imp@imp.gda.pl
www.imp.gda.pl

■■ Institute of Fundamental

Technological Research
(Warszawa)
e-mail: director@ippt.gov.pl
www.ippt.gov.pl

■■ Institute of Geography

and Spatial Organization (Warszawa)
e-mail: igipzpan@twarda.pan.pl
www.igipz.pan.pl

■■ Institute of Hydroengineering (Gdańsk)
e-mail: sekr@ibwpan.gda.pl
www.ibwpan.gda.pl

■■ Institute of Metallurgy and Materials Science
(Kraków)
e-mail: office@imim.pl
www.imim.pl

■■ Institute of Theoretical

and Applied Informatics (Gliwice)
e-mail: office@iitis.pl
www.iitis.pl

■■ Mineral and Energy Economy Research
Institute (Kraków)
e-mail: centrum@min-pan.krakow.pl
www.min-pan.krakow.pl

■■ Strata Mechanics Research Institute (Kraków)
e-mail: biuro12@img-pan.krakow.pl
www.img-pan.krakow.pl

■■ Systems Research Institute (Warszawa)
e-mail: ibs@ibspan.waw.pl
www.ibspan.waw.pl
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Division V: Medical Sciences
■■ Hirszfeld Institute of Immunology

■■ Institute of Pharmacology

■■ Institute of Human Genetics (Poznań)

■■ Mossakowski Medical Research Centre

and Experimental Therapy (Wrocław)
e-mail: secret@iitd.pan.wroc.pl
www.iitd.pan.wroc.pl

e-mail: igcz@man.poznan.pl
www.igcz.poznan.pl

■■ Institute of Medical Biology (Łódź)

(Kraków)
e-mail: ifpan@if-pan.krakow.pl
www.if-pan.krakow.pl

(Warszawa)
e-mail: sekretariat@imdik.pan.pl
www.imdik.pan.pl

e-mail: aobidowska@cbm.pan.pl
www.ibmpan.pl

Branches
■■ Polish Academy of Sciences Branch in Gdańsk

■■ Polish Academy of Sciences Branch in Łódź

■■ Polish Academy of Sciences Branch

■■ Polish Academy of Sciences Branch

■■ Polish Academy of Sciences Branch in Kraków

■■ Polish Academy of Sciences Branch in Poznań

■■ Polish Academy of Sciences Branch in Lublin

■■ Polish Academy of Sciences Branch in Wrocław

(Gdańsk)
e-mail: gdansk@pan.pl
www.gdansk.pan.pl

in Katowice (Katowice)
e-mail: katowice@pan.pl
www.katowice.pan.pl

(Kraków)
e-mail: krakow@pan.pl
www.krakow.pan.pl

(Lublin)
e-mail: lublin@pan.pl
www.pan-ol.lublin.pl

(Łódź)
e-mail: lodz@pan.pl
www.lodz.pan.pl

in Olsztyn and Białystok (Olsztyn)
e-mail: olsztyn@pan.pl
www.olsztyn.pan.pl

(Poznań)
e-mail: Katarzyna.Kunert@pan.pl
www.pan.poznan.pl

(Wrocław)
e-mail: wroclaw@pan.pl
www.wroclaw.pan.pl

Other units
■■ Frąckiewicz Center for Laser Technologies

of Metals (Kielce University of Technology
and the Polish Academy of Sciences) (Kielce)
e-mail: zbigwes@eden.tu.kielce.pl
www.tu.kielce.pl

Committees
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■■ International Institute of Molecular
and Cell Biology in Warsaw
(Warszawa)
e-mail: secretariat@iimcb.gov.pl
www.iimcb.gov.pl

Link: institution.pan.pl/index.php/institution/committees
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Selected international conferences in 2018
June
17‒22 June | Kraków
SEISMIX 2018 – 18th International
Symposium on Deep Seismic Profiling
of the Continents and their Margins
www.seismix2018.pl
21‒23 June | Warsaw
IACAP 2018
www.iacap.org/iacap-2018
21‒23 June | Gdynia
25th International Conference
Mixed Design of Integrated Circuits
and Systems – MIXDES 2018
www.mixdes.org

July
8‒13 July | Łódź
3rd Central European Symposium for
Aquatic Macroinvertebrate Research
www.cesamir2018.uni.lodz.pl
15‒18 July | Kraków
4th International Conference on
Biomedical Polymers and Polymeric
Biomaterials (ISBPPB 2018)
www.isbppb2018.org

August
5‒10 August | Warsaw
International Symposium on Growth of
III-Nitrides ISGN-7
www.unipress.waw.pl/isgn-7
19‒23 August | Poznań
5th International Conference on
Protective Structures (ICPS5)
www.icps5.put.edu.pl
26 August‒2 September | Zakopane
Extremes of the Nuclear Landscapes
zakopane2018.ifj.edu.pl
26‒31 August | Wojanów
12th International Conference on
Cryocrystals and Quantum Crystals
cc2018.intibs.pl
27‒31 August | Gniew
The anatomy of abrupt climate change:
dissecting the palaeo-record to trace
the mechanisms of climate variability
– INTIMATE and EGU Galileo
Conference
www.egu-galileo.eu/gc3-anatomy/
home.html
29 August‒1 September | Szczyrk
International Symposium on
Electrocatalysis
www.chem.uw.edu.pl/badania-inauka/international-symposium-onelectrocatalysis
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September
3–7 September | Kraków
17th European Drosophila
Neurobiology Conference – Neurofly
2018
www.neurofly2018.pl/gb
9–12 September | Białystok
24th Conference on Isoprenoids
isoprenoids-24.uwb.edu.pl
10‒12 September | Gdańsk
4th Congress of Baltic Microbiologists
cbm2018.ug.edu.pl
11–14 September | Ustka
3rd Polish-German Structured
Conference on Acoustics
pgsca2018.pl
12‒15 September | Warsaw
Dynamics, Control, and Geometry
www.impan.pl/en/activities/banachcenter/conferences/18-dycoge
12‒15 September | Kraków
11th International Conference
“Plant Functioning Under
Environmental Stress”
ifr-pan.edu.pl/konferencja-stress
17–19 September | Lublin
12th International Conference on
Agrophysics: Soil, Plant and Climate
www.agrophysics.org
17–21 September | Poznań
24th IFIP World Computer Congress
2018
wcc2018.put.poznan.pl
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17–21 September | Jastrzębia Góra
WLCP 2018
www.wlcp2018.pl
18–21 September | Gliwice
CPOTE 2018
cpote2018.eu
20‒21 September | Rome
An Italian Epic Among the Sarmatians:
400 Years of the First Polish Translation
of Torquato Tasso’s “Gerusalemme
Liberata”
www.rzym.pan.pl
24‒28 September | Będlewo
7th Polish Combinatorial Conference
7pcc.tcs.uj.edu.pl
25‒26 September | Vienna
Vergessen und Erinnert. Erinnern
und Gedenken an die einstigen
nationalsozialistischen Konzentrationsund Vernichtungslager
www.viennapan.org
27‒28 September | Warsaw
17th International Workshop
on Intuitionistic Fuzzy Sets and
Generalized Nets
www.ibspan.waw.pl/ifs2018
27‒29 September | Kraków
5th International Seminar on Behavioral
Methods
behavioral-methods.pl
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October
4‒6 October | Kazimierz Dolny
21st International and Nationwide
Conference on Onomastics “Onomastic
Terminology and Name-formation”
www.umcs.pl/pl/onomastyka.htm
5 October | Rome
Inclusive Societies Historical Experience
and Contemporary Challenges
www.rzym.pan.pl
11‒12 October | Paris
Les marques du voisinage. L’Alsace et
la Posnanie dans l’ombre des influences
germaniques
paris.pan.pl
11‒12 October | Paris
Nouvelles utopies en art
paris.pan.pl
25 October | Paris
Réceptions réciproques de la pensée
psychiatrique en France et en Pologne
au XXe at XXIe siecles
paris.pan.pl
25‒26 October | Warsaw
14th International Symposium:
Molecular basis of pathology and
therapy in neurological disorders
ncs2018.imdik.pan.pl
29‒30 October | Paris
Assises franco-polonaises de sociologie:
La circulation internationale de la
science et de la culture
paris.pan.pl

November
7–9 November | Rome
Henryk Siemiradzki and the
international artistic milieu in Rome
www.rzym.pan.pl
9 November | Vienna
1918 – das letzte Kriegsjahr
www.viennapan.org
12‒15 November | Zakopane
Macromodels
macromodels.uni.lodz.pl
22‒23 November | Paris
La Pologne indépendante et L’Europe
(1918‒2018)
paris.pan.pl
29 November | Paris
Image of Poland and France in library
catalogs. Analysis of 100 years of the
independence of Poland
paris.pan.pl

December
7‒8 December | Paris
1918: La Pologne renaissante
– approche historque et socio-culturelle
paris.pan.pl
7‒8 December | Paris
Voyager pour (se) découvrir
paris.pan.pl
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PAS online
The Academy’s website provides access to news on the latest discoveries and achievements of PAS researchers, as well as information
on the structure of the Academy, its Divisions, research units and
other units.
Link: institution.pan.pl

PAS scientific publications
PAS Electronic Library provides access to full-text articles from
nearly 100 journals, magazines and periodicals published by the
Academy’s scientific and task-force committees, territorial branches,
and research institutes. Each year about 2000 new digital objects
(mainly journal articles) are published online. Currently, there are
over 22,500 digital objects in the PAS Electronic Library. All titles
are available in open-access.
Link: journals.pan.pl

ISSN 17338662

special edition 1/4/2018
XXX
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Primeval Forest

Views on protecting the Białowieża Forest, from:

DUSZYŃSKI GRZYWACZ HOLEKSA THORN KOTEJA
ANGELSTAM KOWALCZYK WEINER MEZEI JAKUŠ

Academia – the Magazine of the
Polish Academy of Sciences
“Academia” is a scientific magazine for the general public, propagating the achievements of Polish scientists. Published both in English and Polish, it is available in print, online and also as tablet and
smartphone applications.
Link: scienceonline.pl

Mobility of researchers
In Poland there are around 400 universities, 115 public research institutes and 69 Institutes of the Polish Academy of Sciences. You can
find job vacancies published by these institutions in the European
EURAXESS database.
EURAXESS Poland supports researchers coming to Poland by
providing practical information related to entry conditions, administrative procedures and life in Poland.
Link: euraxess.pl
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Professor Andrzej Udalski awarded 2017
Dan David Prize

S. KOZŁOWSKI

The Dan David Prize is an international award endowed
by the Tel Aviv-based Dan David Foundation which
annually awards three prizes of 1 million US dollars
each for achievements having an outstanding scientific,
technological, cultural or social impact on our world.
Each year fields are chosen within the three Time
Dimensions – Past, Present and Future.
Professor Andrzej Udalski from the Astronomical
Observatory of the University of Warsaw is the 2017
Laureate of the Dan David Prize in the Future – Astronomy category. Polish astronomer and astrophysicist,
member of the National Academy of Sciences (USA),
Polish Academy of Sciences and Polish Academy of
Arts and Sciences, was honored for his contribution to
the development of a new field of astronomical research
– large-volume sky surveys conducted over a wide range
of time scales.

Gold Hipolit for Ordinary Members
of the Academy
Professors Roman Słowiński, President of the PAS
Branch in Poznań, and Tomasz Trojanowski, President
of the PAS Branch in Lublin, received the Gold Hipolit
statuettes awarded by Hipoloit Cegielski Society in
Poznań since 2001. The award is given to outstanding
individuals who made their mark in social consciuosness, propagate patriotic attitudes, respect for positivist
values, and organic work. So far, 129 people have been
distinguished. The first statuette of Gold Hipolit was
awarded to Pope John Paul II. Among the laureates
were also: Tadeusz Mazowiecki, Ewa Łętowska, Jan
Nowak-Jeziorański, Bogusław Kaczyński, Andrzej
Legocki, Elżbieta Dzikowska, Krzysztof Zanussi.

Prof. Roman Słowiński

Prof. Tomasz Trojanowski
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The Polish Academy of Sciences – a brief summary
The Polish Academy of Sciences (PAS) is a state scientific institution founded in 1952. From the very beginning, it has functioned as
a learned society acting through an elected body (corporation) of top
scholars and through a network of research institutes and other units.
It has also become a major scientific advisory body through the work
of its scientific committees.

The activities of the Academy in its present form are regulated by
the Parliamentary Act of April 30, 2010. The supreme governing body
of the Academy is its General Assembly, consisting of all
national members. Between sessions of the Assembly (which occur
twice a year), responsibility for all strategic issues rests with the Presidium of the Academy. The Presidium is composed of the president,
5 vice-presidents, five representatives of the Divisions of the Academy
(one for each Division, elected by the General Assembly), the presidents of the territorial branches, a representative of the Council of
Directors of the Academy research establishments, the chairs of the
Council of Provosts of each Division, and the chancellor of the Academy (Articles 13–17).
The Academy itself is composed of national members (including
both ordinary and corresponding members) and foreign members. All
members (national and foreign) are elected by the General Assembly
from among candidates with the highest scientific achievements and
recognized authority (Articles 7–12).

The Polish Academy of Sciences – a brief summary
The Polish Academy of Sciences (PAS) is a state scientific
institution founded in 1952. From the very beginning, it has
functioned as a learned society acting through an elected body
(corporation) of top scholars and through a network of research
institutes and other units. It has also become a major scientific advisory
body through the work of its scientific committees.
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The activities of the Academy in its present form are regulated
by the Parliamentary Act of April 30, 2010. The supreme governing
body of the Academy is its General Assembly, consisting of all
national members. Between sessions of the Assembly (which occur
twice a year), responsibility for all strategic issues rests with the
Presidium of the Academy. The Presidium is composed of the
president, 5 vice-presidents, five representatives of the Divisions of the
Academy (one for each Division, elected by the General Assembly),
the presidents of the territorial branches, a representative of the
Council of Directors of the Academy research establishments, the
chairs of the Council of Provosts of each Division, and the chancellor
of the Academy (Articles 13–17).

The Academy’s structure includes a number of divisions and
territorial branches, a set of scientific and task-force committees,
a young academy, a commission on research integrity, and an audit
committee. There are five Divisions of the Academy, covering different
fields of research – Division I: Humanities and Social Sciences,
Division II: Biological and Agricultural Sciences, Division III:
Mathematics, Physics, Chemistry and Earth Sciences, Division IV:
Engineering Sciences and Division V: Medical Sciences. There are also
eight Territorial Branches of the Academy, covering different parts of
the country: Gdańsk, Katowice, Kraków, Lublin, Łódź, Olsztyn and
Białystok, Poznań, and Wrocław; their role is to integrate the local
scientific communities in their regions and act as representatives of the
Academy to the local authorities and organizations (Article 31).
The committees are a very special part of the Academy. They
fall into two types: scientific committees (affiliated with a particular
Division), and task-force committees (affiliated with the Presidium of
the Academy or with a particular Division). The scientific committees
perform the tasks of dealing with the problems of a particular
discipline, contributing to the dissemination of research results, and
promoting cooperation with foreign scientific centers (Articles 33–37).
The Polish Young Academy promotes research and
development work by outstanding younger representatives of Polish
scholarship. The commission on research integrity expresses opinions
on issues involving the violation of ethical principles in science. The
audit committee monitors the financial and economic activity of the
Academy (Articles 38–41).
(Based upon the Parliamentary Act of April 30, 2010 on the Polish Academy of Sciences)
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The Academy itself is composed of national members
(including both ordinary and corresponding members) and foreign
members. All members (national and foreign) are elected by the
General Assembly from among candidates with the highest scientific
achievements and recognized authority (Articles 7–12).
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The Academy’s structure includes a number of divisions and territorial branches, a set of scientific and task-force committees, a young
academy, a commission on research integrity, and an audit committee.
There are five Divisions of the Academy, covering different fields of research – Division I: Humanities and Social Sciences, Division II: Biological and Agricultural Sciences, Division III: Mathematics, Physics,
Chemistry and Earth Sciences, Division IV: Engineering Sciences and
Division V: Medical Sciences. There are also eight Territorial Branches
of the Academy, covering different parts of the country: Gdańsk,
Katowice, Kraków, Lublin, Łódź, Olsztyn and Białystok, Poznań, and
Wrocław; their role is to integrate the local scientific communities in
their regions and act as representatives of the Academy to the local
authorities and organizations (Article 31).
The committees are a very special part of the Academy. They fall
into two types: scientific committees (affiliated with a particular Division), and task-force committees (affiliated with the Presidium of the
Academy or with a particular Division). The scientific committees perform the tasks of dealing with the problems of a particular discipline,
contributing to the dissemination of research results, and promoting
cooperation with foreign scientific centers (Articles 33–37).

The Polish Young Academy promotes research and development
work by outstanding younger representatives of Polish scholarship. The
commission on research integrity expresses opinions on issues involving the violation of ethical principles in science. The audit committee
monitors the financial and economic activity of the Academy (Articles
38–41).
(Based upon the Parliamentary Act of April 30, 2010 on the Polish Academy of Sciences)
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