
Polish Academy 
of Sciences

Annual 
Report



Scientific Council:
Stanisław Filipowicz – Editor-in-Chief
Andrzej Buko
Bożena Kamińska-Kaczmarek
Paweł Kulesza
Tomasz Kapitaniak
Witold Rużyłło

Published by:
Communications and Science Promotion Department
Polish Academy of Sciences

Edited by:
Katarzyna Kalinowska
Daniel J. Sax

Translated and proofread by:
Daniel J. Sax

Graphic design: 
Papercut.pl

© Copyright 2019
Polish Academy of Sciences

Communications and Science 
Promotion Department
Polish Academy of Sciences
PKiN, Pl. Defilad 1, 00-901 Warsaw, Poland
www.pan.pl  

ISSN 1640-3754

Front cover:
Supraglacial stream on the retreating 
Longyearbyen glacier (K. Deja)

Isbjornhamna Bay in spring, view 
to Fannytoppen (J. Perchaluk-Mandat)

Back cover:
Two reindeers on Hansbreen moraine 
(J. Perchaluk-Mandat)



3

4
President’s foreword

5
Authorities of the Polish 
Academy of Sciences

7
Humanities and Social Sciences

15
Biological and Agricultural 
Sciences

21
Mathematics, Physics, Chemistry 
and Earth Sciences

27
Engineering Sciences

31
Medical Sciences 

35
Polish Young Academy 

37
International Cooperation 

43
Scientific Centers Abroad

44
Education and Public 
Engagement 

49
PAS Divisions’ Prizes 

56
FNP Prizes 

Contents



4

President’s 
foreword

In 2018 Poland proudly hosted the most important international event related 

to climate change – the United Nations Climate Change Conference (COP 24). 

As part of that event, the Polish Academy of Sciences, in collaboration with 

France’s CNRS and the Pontifical Academy of Sciences, organized a symposium 

entitled “Safeguarding Our Climate, Advancing Our Society,” bringing togeth-

er some of the top scholars in the field. These included Nobel laureate Prof. 

Mario Molina, Prof. Nicholas Stern from the London School of Economics, Prof. 

Valérie Masson-Delmotte from the Climate and Environment Sciences Labo-

ratory (LSCE) of France’s CEA, and Prof. Hans Joachim Schellnhuber, director 

emeritus of the Potsdam Institute for Climate Impact Research. A strong and 

consistent stance taken by the scientific community with respect to climate 

change is key for changing the public awareness and for taking effective action 

in this field.  

It is also worth noting that the Polish Academy of Sciences will soon launch a 

new post-doc fellowship program known as PASIFIC (Polish Academy of Scienc-

es’ Individual Fellowships: Innovation & Creativity). This will be a five-year pro-

ject with a budget of more than 13 million euro, meant to bolster Poland’s 

collaboration with international research communities. The Polish Academy of 

Sciences will fund 50 two-year fellowships for post-doc researchers to come 

and carry out their research at PAS institutes. The winners will be selected by 

a panel of international experts. We encourage all excellent and experienced 

researchers at postdoctoral level to apply! 

Prof. Jerzy Duszyński

A strong and 
consistent 
stance taken by 
the scientific 
community 
with respect 
to climate 
change is key 
for changing the 
public awareness 
and for taking 
effective action 
in this field. 
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Authorities of the 
Polish Academy of Sciences
in the term 2019-2022

PRESIDENT OF THE ACADEMY

VICE-PRESIDENTS OF THE ACADEMY 

Professor at the PAS 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.

Professor at the  

Medical University of 

Lublin (Chair at the 

Department of Patho-

physiology) and at the 

Institute of Rural Med-

icine in Lublin (Depart-

ment of Pathophysiol-

ogy). A specialist in the 

field of antiepileptic 

drug interactions in 

developing treatment 

methods for drug-

-resistant epilepsy.

Professor at the  

University of Warsaw 

(Department of  

Political Science and 

International Studies). 

A historian of political

thought concentrating 

on the crisis of liberal 

democracy and erosion 

of the Enlightenment 

models of political 

rationality. 

Jerzy DUSZYŃSKI
CORRESPONDING MEMBER OF THE ACADEMY

Stanisław CZUCZWAR
CORRESPONDING MEMBER 
OF THE ACADEMY

Stanisław FILIPOWICZ
ORDINARY MEMBER 
OF THE ACADEMY
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VICE-PRESIDENTS OF THE ACADEMY 

CHANCELLOR OF THE ACADEMY 

The full list of members of the Academy’s Presidium is available on the PAS website.

Professor at the PAS Institute of Geophysics. A specialist in hydrodynamics

and hydrology, especially mathematical modeling and experimental research 

into hydrological and hydrophysical processes.

Professor at the 

Warsaw University 

of Life Sciences 

(Faculty of Veterinary 

Medicine). Specialist 

in the field of animal 

physiology, especially 

the pshysiology of the 

gastrointestinal tract in 

young mammals.

A graduate of the Military University of Technology (WAT) and of 

postgraduate studies in management. He gained experience 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.

Professor at the Poznan 

University of Technolo-

gy (Institute of Com-

puter Science) and the 

PAS Systems Research 

Institute. A specialist in 

the field of automation, 

robotics, and comput-

er science, especially 

computer decision 

support and artificial 

intelligence.

Paweł ROWIŃSKI
CORRESPONDING MEMBER 
OF THE ACADEMY

Romuald ZABIELSKI
CORRESPONDING MEMBER 
OF THE ACADEMY

Tadeusz LATAŁA

Roman SŁOWIŃSKI
ORDINARY MEMBER 
OF THE ACADEMY

https://institution.pan.pl/index.php/institution/authorities/3-presidium-of-the-polish-academy-of-sciences-2019-2022
https://institution.pan.pl/index.php/institution/authorities/3-presidium-of-the-polish-academy-of-sciences-2019-2022
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The full list of the institutes of Division I is available on the PAS website.

As at the end of 2018, the Academy’s Division I (Humanities and Social 

Sciences) included 49 members (27 Ordinary Members and 22 Corresponding 

Members), plus 24 foreign members. It is with great sorrow that we note the 

passing of Corresponding Members Wiesław Grudzewski and Zdzisław Lech 

Sadowski in 2018. 

The Division held two plenary sessions during the year. At the first, held on 19 

April, the members of Division I expressed consent for maintaining the model 

that has already been in force for two terms, whereby the function of Dean of 

the Division is combined with the function of the Division’s representative to 

the PAS Presidium. During the meeting, Prof. Przemysław Urbańczyk delivered 

a status report on the early activity of the Polish Institute for Advanced Studies 

(PIASt). At the gathering on 9 November, in turn, the Division I Awards were 

conferred (see p. 49). Prof. Andrzej Buko was elected to serve as the Dean of 

Division I (and at the same time the Division’s representative to the PAS Presid-

ium). In the remainder of the gathering, the results of evaluations of Division I 

committees were presented. 

The Division I Council of Provosts held two meetings in 2018, mainly devoted 

to evaluating the operations of the Division’s research institutes in 2013-

2016. The Division I scientific committees were also evaluated. 

Members of Division I received numerous awards and distinctions in 2018. 

Humanities and 
Social Sciences

↑ Fig. The ceremony of granting 
Division I  scientific awards 
(J. Ostałowski)

https://institution.pan.pl/index.php/institution/institutes/47-division-i-humanities-and-social-sciences
https://institution.pan.pl/index.php/institution/institutes/47-division-i-humanities-and-social-sciences
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A revolutionary leap forward in technology has led to a new kind of experi-

ence in virtual environments, known as cinematic VR. A growing number of 

professional and amateur movies are already available to be watched using 

head mounted displays (HMD). Made with special cameras and editing tech-

niques, these movies surround the viewer with cinematic reality on all sides. 

This poses new challenges to filmmakers, who need to find different means 

of narration to keep the viewer’s attention focused on the right place in the 

scene. It also creates new possibilities for applications stretching far beyond 

arts and entertainment – the best examples perhaps being persuasive and 

training cinematic VR experiences. Therefore, the illusion of spatial presence 

Cinematic virtual reality is a new medium recently discovered by both filmmakers 
and researchers. At this early stage, the new medium is in search of its own new 
“language” for engaging its viewers – or, perhaps we should say, its participants. 
The illusion of presence and visual attention are crucial for the effectiveness 
of persuasive or educational VR movies. Researchers from the PAS Institute of 
Psychology have devised a VR convergence index (VRD), a novel quantitative 
method to help measure inter- and intra-subject dependence in visual data recorded 
during a cinematic VR experience. 

Cinematic virtual reality: 
gauging the illusion of spatial 
presence and guiding visual 
attention
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in cinematic VR environment becomes an important issue. The illusion of 

spatial presence has already been well studied with respect to computer-gen-

erated virtual environments. Research has found that when our basic frame 

of reference moves from the physical world to a virtual world, we experience 

greater personal involvement, stimulation and satisfaction. When the illusion 

of spatial presence arises, participants react realistically to virtual stimuli (and 

of course tend to ignore stimuli coming from the reality that actually sur-

rounds their bodies). In the case of VR training videos, this illusion of pres-

ence can lead to better recollection, and persuasive VR movies can be more 

effective. The interindividual, aggregated VR convergence index (VRCa) relates 

to physiological indices of attention, based on heart rate. The intraindividual 

index (VRCi) relates to arousal, attention indices, and the illusion of presence 

sensed by CVR participants. This new method of testing cinematic VR will 

contribute to the development of the new language that will be harnessed by 

this new medium.

← Fig. 1. Studying visual attention in VR. Cinematic VR frame with fixation marks (from a study conducted by 
VRLAB at the PAS Institute of Psychology for the Polish National Centre for Film Culture)

↑ Fig. 2. Mounting EDA and ECG sensors at VRLAB, PAS Institute of Psychology

doi.org/10.1007/978-3-030-11051-2_60 

http://doi.org/10.1007/978-3-030-11051-2_60
http://doi.org/10.1007/978-3-030-11051-2_60
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The Electronic Corpus of 17th and 18th Century Polish Texts (up to 1772), prepared and implemented by the 

PAS Institute of the Polish Language in cooperation with the PAS Institute of Computer Science, is a tool 

that allows historians of language to carry out close scrutiny of writings in the Baroque period. The texts col-

lected in the corpus represent a variety of genres and styles as well as diverse themes. Each is accompanied 

by rich metadata, with all words tagged grammatically. This enables users to carefully define the form of the 

words to be searched for and their mutual relations. This enables research to be conducted on all levels of 

language. For example, it is easy to search for variants of words: phonetic (źródło – źrzódło) or inflectional 

(alarm – alarma – alarmo) and identify changes in their occurrence over the years 1601-1772, as well as 

their frequencies in texts from various regions. Similarly, one can observe how the old ending of the locative 

plural -ech, in forms such as słowiech (słowo ‘word’), piśmiech (pismo ‘writing’) gradually became obsolate, or 

how the common old-Polish syntactic construction involving the feminine adjective (to pospolita, że… ‘it is 

common that…’) develops and disappears. The corpus is also a useful tool for lexicographers, making it easy 

to quickly find quotes to use in illustrating dictionary entries.

Numerous Polish writings dating to the 17th and 18th centuries are now available 
in the form of a text corpus. This tool enables research on the old Polish language to 
be carried out on a large sample of material and with the ability to easily search for 
relevant data.

The Electronic Corpus of 17th 
and 18th Century Polish Texts 
(up to 1772) – a valuable resource 
for scholars of language history
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korba.edu.pl

↑ Fig. 1. Geographical representation of texts in the electronic corpus on the map of the 
Polish-Lithuanian Commonwealth after the Union of Lublin (1569)

↑ Fig. 2. One of the 18th-century prints included 
in the corpus

„Kto w dźieśiąći lećiech
nie będźie nadobny
we dwudźiestu gładki
we trzydźiestu duży
we cżterdźiestu mądry
w piąćiudźieśiąt bogaty
wsześćiudźieśiąt nabożny
tedy iuż do śmierći tákim nie będźie.” 

„Cudnie kiedy gra 
á kiedy przestánie ieszcże cudniey.”

Salomon Rysiński, 
Proverbium Polonicorum, 
Lubcz 1618, A4

Salomon Rysiński, 
Proverbium Polonicorum, 
Lubcz 1618, D4

http://korba.edu.pl
http://korba.edu.pl
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The State University of New York at Buffalo and the Institute of Archaeology 

and Ethnology of the Polish Academy of Sciences conducted cooperative 

archeological investigations at Bronocice in southwestern Poland between 

1966 and 1980. The objectives were twofold: 1) to investigate the prehis-

toric environments, chronologies, economies, settlement systems and social 

organizations of the Middle Neolithic Funnel Beaker and Late Neolithic Funnel 

Beaker-Baden communities in the basin of the Nidzica River, and 2) to identify 

the origins of the complex societies in that region. 

Bronocice differs from most Funnel Beaker sites in the region, and is thought 

to have been the central locality in a regional settlement pattern. Being by 

far the largest site across a region of 314 km2, Bronocice attained economic 

and possibly political dominance over this area. The settlement was dominat-

ed by the Funnel Beaker people during various occupational phases, though 

other cultural groups also used the settlement throughout its existence. The 

results of this research have been published in two books: J. Kruk, S. Milisau-

skas, Bronocice: The Chronology and Development of a Neolithic Settlement of 
the Fourth Millennium BC and J. Kruk, S. Milisauskas, P. Włodarczak, Real Time: 

Looking at the past from 
archaeological and ethnological 
perspectives

Archaeology seeks to describe and discover past societies, whereas ethnology 
strives to discern the meaning of the past in the present. 
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↑ Fig. 1. Bronocice. Vessel with an incised wagon motif (3520 BC) ↓ Fig. 2. Historical reconstruction, Gostyń 2014 (K. Baraniecka)

Radiocarbon Dates and Bayesian Analysis of the 
Neolithic Settlement at Bronocice, Fourth Millennium 
BC (2018).

 

Research on how the past affects contemporary 

culture was presented in the book Reko-rekone-
sans: praktyka autentyczności – Antropologiczne 
studium odtwórstwa historycznego drugiej wojny 
światowej w Polsce [Reco-Reconnaissance: The 

Practice of Authenticity – An Antropological Study 

of Historical Reenactment of WWII in Poland] by 

Kamila Baraniecka-Olszewska. The book is the 

outcome of a five-year ethnographic project on 

historical reenactments in Poland, focusing on per-

formative ways in which the past is construed and 

invoked in the present. She describes historical 

reenactment through the prism of the practice of 

authenticity, understood as a kind of performative 

engagement with history. The author’s reflections 

on the re-enactment phenomenon, as well as on 

the relations between truth and authenticity, offer 

a fresh methodological perspective and introduce 

an “emic” anthropological approach (taking an 

inside perspective) to the study of authenticity. 
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Natural regeneration of Norway 
spruce in the Karkonosze National 
Park. In the 1970s and 80s the 
Karkonosze and Izera Mountains 
witnessed the progressive 
dieback of Norway spruce stands. 
There are many reasons for this 
ecological disaster, including 
insect outbreaks, drought, air 
pollution and the transformation 
of ecosystems through forest 
management practices.

(A.M. Jagodziński, Institute of 
Dendrology, Polish Academy of Sciences)
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Biological and 
Agricultural Sciences

The full list of the institutes of Division II is available on the PAS website.

In 2018, Division II consisted of 71 national and 46 foreign members of Polish Academy of Sciences 

(PAS), and 2 members of Polish Young Academy. In 2018 we said farewell to Professor Antoni Rutkowski, 

an ordinary member of the Academy.

The Division held two plenary sessions in 2018: in April and November. The April gathering was held in Warsaw 

at the Faculty of Biology of the University of Warsaw and its open part was a session in memory of Professor  

Andrzej Tarkowski, an ordinary member of the Academy. In a series of lectures his former co-workers and fol-

lowers, including Prof. Marek Maleszewski (University of Warsaw), Dr. Aneta Suwińska (University of Warsaw) and 

Prof. Magdalena Żernicka-Goetz (University of Cambridge), presented their personal recollections of Prof. Tarkowski, 

his impact on development of embryology, his legacy and emerging insights in the field. Prof. Jerzy Duszyński, the 

President of the PAS, presented Prof. Magdalena Żernicka-Goetz with a diploma as a foreign PAS member.  

The November plenary session took place in Lublin at the PAS Institute of Agrophysics, which celebrated its 50th 

anniversary. During this session Assoc. Prof. Monika Szymańska-Chargot presented a lecture entitled “From na-

nocellulose to understanding cellulose functions in a plant cell wall.” The scientific portion was followed by the 50th 

Anniversary Gala at the Henryk Wieniawski Philharmonic in Lublin.

The Division II scientific prizes and distinctions were awarded at a ceremony that took place on December 

13 in the Mirror Hall at the Staszic Palace in Warsaw (see p. 50-51). 

The Council of Provosts of Division II consisted of 36 members, with Prof. Romuald Zabielski as Chair and 

Prof. Jacek Kuźnicki as Deputy Chair of the Council. The Council summarized a periodic evaluation of the 

19 scientific institutes and 9 scientific committees associated with Division II. The Council of Provosts 

held three meetings in 2018, two of which were combined with Division II plenary meetings. Prof. Adam 

J. Łukaszewski from the University of California, Riverside – a representative of foreign scientific groups 

on the Council of Provosts – was a plenary meeting guest. 

↑ Jubilee Gala of the 50th anniversary 
of the Institute of Agrophysics

https://institution.pan.pl/index.php/institution/institutes/48-division-ii
https://institution.pan.pl/index.php/institution/institutes/48-division-ii
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Mitochondria are unique organelles in human cells, as their function depends 

on genetic information located in two separate genomes – nuclear and mito-

chondrial. The human mitochondrial DNA encodes a small number of genes, 

but all of them are essential for humans. Transcription of the mitochondrial 

genome results in the production of coding mitochondrial RNAs (mtRNAs) and 

a vast amount of antisense non-coding transcripts. The latter RNA species are 

swiftly degraded after synthesis, thus their steady-state levels are extremely 

low. However, the mechanism by which high efficiency of antisense mtRNAs 

degradation is achieved has remained unknown. This research, conducted at 

the PAS Institute of Biochemistry and Biophysics, has shown that the mito-

chondrial degradosome, a complex of RNA helicase SUV3 and RNase PNPase, 

cooperates with GRSF1, a member of the quasi-RRM family of RNA binding 

proteins, to control the levels of antisense mtRNAs. Binding of GRSF1 to 

non-coding mtRNAs facilitates their degradation by the degradosome. The 

rapid clearance of antisense mtRNAs under “physiological conditions” sug-

gested their negative biological impact. Indeed, it was shown that antisense 

Mitochondrial double-stranded 
RNA – a new player in 
cellular biology

A mechanism has been discovered that controls antisense transcripts in human 
mitochondria. The activity of this pathway regulates the levels of mitochondrial 
double-stranded RNA, a potent trigger of antiviral response that can contribute to 
human health.
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mtRNAs can hybridize to their sense counterparts, leading to the formation 

of double-stranded RNAs (dsRNAs). These RNA species can be released from 

the mitochondria to the cytoplasm, where they are mistakenly recognized 

as nucleic acids of viral origin, activating the anti-viral interferon response 

pathway. Consequently, patients harboring mutations in PNPase, an enzyme 

which regulates mitochondrial dsRNAs, showed symptoms of interferonopa-

thies. This research has discovered a new mechanism by which mitochondria 

contribute to regulation of cellular processes and human health and shown 

mitochondrial dsRNA to be a new player in cellular biology.

→ Fig. 1. Image of human cell with fluorescently labelled 
nuclear DNA (blue), mitochondria (red) and double-stranded 
RNA (green). Scale bars represent 10μm (Ł. Borowski)

← Fig. 2. Degradosome controls mitochondrial dou-
ble-stranded RNA and G-quadruplex forming antisense 
transcripts. Degradation of the latter class of RNAs is 
facilitated by GRSF1, which destabilizes G-quadruplexes.  
Inhibition of degradosome activity leads to accumulation 
of dsRNAs in the mitochondria; these can escape to the 
cytoplasm where they are recognized by MDA5, which in 
turn leads to activation of the interferon response 
(Ł. Borowski)

Nature, August 2018  www.nature.com/articles/s41586-018-0363-0

Nature Communications, July 2018  www.nature.com/articles/s41467-018-05007-9

http://www.nature.com/articles/s41586-018-0363-0
http://www.nature.com/articles/s41467-018-05007-9
http://www.nature.com/articles/s41586-018-0363-0
http://www.nature.com/articles/s41467-018-05007-9
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In temperate climate zones, the dormancy and growth of trees are evolutionarily synchronized with the 

seasons. Preparation for dormancy and its proper progression during the cold season are key for tree devel-

opment the next spring. Seeking to understand the mechanisms that regulate the course of bud dormancy in 

temperate trees, this study used a unique approach combining microscopy and proteomic methods to inves-

tigate changes in Norway spruce (Picea abies (L.) H. Karst.) embryonic shoots (overwintering buds) during four 

distinct stages of dormancy in natural weather conditions. The research results obtained by scientists from the 

PAS Institute of Dendrology suggest that the transition from endo- to ecodormancy is associated with modi-

fications in the level of only few genes/proteins. The authors identified a small group of 13 proteins related to 

dormancy, and also a group of five proteins related to cold hardiness. The ultrastructure of organelles is tightly 

linked to their metabolic activity. Evident changes were found at the structural level associated with dormancy 

status, but their analogues in the proteome were not found. The authors conclude that during dormancy, two 

different strategies are pursued in spruce buds at the same time: a survival strategy and a development strate-

gy. Both microscopic study and proteomic analysis show groups of characteristic traits associated with each of 

them. The data suggest a very important role played by plastid organization and metabolism, chloroplast gene 

regulation and their protection in the course of dormancy and its breaking. Knowledge of these mechanisms is 

crucial for understanding how trees are able to adapt a changing climate.

The comprehension of the mechanisms regulating bud dormancy are pivotal for 
understanding how temperate trees adapt to a changing climate. 

Molecular and structural 
changes in vegetative buds 
of Norway spruce during 
dormancy in natural weather 
conditions

↑ Fig. 1. Buds of Picea 
abies (L.) H. Karst.

Tree Physiology, May 2018   doi.org/10.1093/treephys/tpx156

http://doi.org/10.1093/treephys/tpx156
http://doi.org/10.1093/treephys/tpx156
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Genome editing technology based on engineered nucleases has been increasingly applied for targeted 

modification of genes in a variety of cell types and organisms. However, the methods currently used for 

evaluating the editing efficiency still suffer from many limitations. In this study, the scientists from the PAS 

Institute of Bioorganic Chemistry developed a new method and demonstrated its advantages using a num-

ber of sgRNAs targeting the TP53, VEGFA, CCR5, EMX1 and HTT genes in different cell lines and under 

different experimental conditions. Unlike other methods, the sensitivity of qEva-CRISPR does not depend 

on the mutation type. Moreover, this approach allows for successful analysis of targets located in ‘difficult’ 

genomic regions. Using the new method, the authors characterized several attributes of CRISPR/Cas9 

technology that may be important for understanding the mechanism of the genome editing process, i.e., its 

effectiveness, precision and off-target effects. In conclusion, qEva-CRISPR may become a method of choice 

for unbiased sgRNA screening to evaluate experimental conditions that affect genome editing or to detect 

sequences resulting from various DNA repair pathways.

A new quantitative method has been developed for simultaneous analysis of editing 
efficiency at many sites in a genome. This method, qEva-CRISPR, overcomes the 
limitations of the currently used methods and allows for successful analysis of all 
mutation types, including point mutations and large deletions.

qEva-CRISPR: a method for quantitative 
evaluation of CRISPR/Cas-mediated 
genome editing

↑  Fig. (A) Schematic representation of qEva-CRISPR analysis of DNA samples extracted from cells treated with CRISPR/Cas9 reagents. (B) Analysis 
of the target (TP53) and off-target mutation efficiencies in HCT116 cells transfected with the Cas9_4.2 plasmid

Nucleic Acids Research, September 2018   academic.oup.com/nar/article/46/17/e101/5034000

http://dacademic.oup.com/nar/article/46/17/e101/5034000
http://academic.oup.com/nar/article/46/17/e101/5034000
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Researchers measuring glacier 
outflows at Samarinvagen Bay in 
the Hornsund Fjord. During the 
polar summer this bay is usually 
filled with free-floating growlers 
and small icebergs, which make 
it difficult to get closer to the 
glacier.

(K. Deja, Institute of Oceanology, 
Polish Academy of Sciences)
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Mathematics, 
Physics, Chemistry 
and Earth Sciences

The full list of the institutes of Division III is available on the PAS website.

The Academy’s Division III covers activity in such fast-developing areas of 

science and technology as astronomy, physics, mathematics, chemistry, and 

Earth sciences. The Division consists of 83 national members of the Academy 

(46 ordinary members and 37 corresponding members), 53 foreign members 

and 5 members of the Polish Young Academy. Division III coordinates the 

activity of 18 research institutes, with 1325 scientists pursuing fundamen-

tal research in the domains represented in the Division as well as in various 

applied fields. 

Two plenary sessions of Division III were held in 2018: in April and November. 

At the spring plenary session held on 18 April, Prof. Elżbieta Richter-Wąs, lau-

reate of the 2018 Maria Skłodowska-Curie Prize in Chemistry, gave a lecture 

on “The Higgs particle – properties, discovery and interaction studies”. Prof. 

Adrian Langer presented information on the 2018 Abel Prize. At the second 

autumn plenary session, held on 6 November, Prof. Adam Maj from the PAS 

Institute of Nuclear Physics presented the activities of the NUPECC and the 

benefits for Polish science arising from participation in this committee. Prof. 

Czesław Radzewicz and Prof. Wojciech Bal presented the Nobel Prize laure-

ates in physics and chemistry in 2018. The division members elected a rep-

resentative to the Presidium of the Polish Academy of Sciences (namely Prof. 

Roman Micnas) and also candidates for the Polish Young Academy. The PAS 

Institute of Mathematics celebrated its 70th anniversary and, at the request of 

Division III, it was awarded with the Medal of the Polish Academy of Sciences.

↑  Fig. From left: Prof. Daniel 
Gryko, laureate of the Maria 
Skłodowska-Curie Award in 
2018, Sebastian Skuza, Deputy 
Minister of Science and Higher 
Education, Prof. Janusz Jurczak, 
ordinary member of the 
Academy, Prof. Jerzy Duszyński, 
President of the Academy,  
Prof. Paweł Rowiński, Vice  
President of the Academy, and 
Prof. Roman Micnas, Dean of 
PAS Division III (J. Ostałowski)

https://institution.pan.pl/index.php/institution/institutes/49-division-iii-mathematics-physics-chemistry-and-earth-sciences
https://institution.pan.pl/index.php/institution/institutes/49-division-iii-mathematics-physics-chemistry-and-earth-sciences
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Comparison of satellite ice maps of Spitsbergen from the 1990s to those 

collected after 2010 shows the fast disappearance of winter (fast) ice from 

fjords and open coasts. The sea surface temperature on Spitsbergen has been 

rising continuously in recent years, and intrusions of Atlantic shelf waters are 

noted more frequently in previously isolated, cold fjords. Comparison of the 

occurrence of two competing coastal crustacean species along Spitsbergen 

shores between 1988-1992 and 2010-2017 shows a marked increase of the 

area, density and frequency of the boreal, warm water crustacean species, in 

connection with the retreat of the local, cold water sibling species towards the 

innermost fjord basins. The observed process is a sign of increasing biodiversity 

in the warming Arctic and of changing ecosystem functioning, with more dis-

persed energy flow and distribution of resources. The research was conducted 

at the PAS Institute of Oceanology.

European Arctic coasts are rapidly losing their ice cover. Deglaciation, with the 
increased advance of Atlantic waters, is bringing in new species from the south and 
altering the functioning of the coastal ecosystem. 

Boreal species following 
the advancing Atlantic waters 
and rising temperatures 
in the Arctic 

↑ Fig. The Arctic coasts – once 
barren, swept in the summer 
by drifting ice and covered 
in the long winter months by 
solid coastal-fast ice – are now 
becoming rapidly “de-iced”, 
allowing this former desert to be 
colonized by algae and animals. 
This process has a profound 
impact on the functioning of 
Arctic ecosystem 

Ecology and Evolution, July 2018   doi.org/10.1002/ece3.4281

http://doi.org/10.1002/ece3.4281


23

Journal of Physical Chemistry Letters, February 2018  pubs.acs.org/doi/10.1021/acs.jpclett.8b00299

Confocal fluorescence microscopy combined with excitation using polarized light allows for the observation 

of a chemical reaction in a single emitting molecule. This methodology was used to study tautomerization 

in porphycenes and hemiporphycene, structural isomers of porphyrin. When embedded in a polymer sheet, 

some molecules reveal a huge decrease in the reaction rate as compared with the value obtained from 

ensemble studies in solution. These results, obtained at the PAS Institute of Physical Chemistry, show that 

the rate is controlled by the relaxation of the environment. Moreover, they provide strong evidence for the 

dominant role of tunneling. Tautomerization in a single molecule can be used as a tool to probe polymer 

relaxation dynamics and to understand the mechanisms of biological processes, such as enzymatic action.

A fundamental chemical reaction – hydrogen transfer – can now be monitored for 
single molecules. This allows for the observation of effects which are not detected in 
experiments carried out on molecular ensembles. 

Unusually large fluctuations in chemical 
reaction rates

↑  Fig. 1. Tautomerization in porphycenes (J. Waluk)

←  Fig. 2. Experimentally ob-
served, and simulated (middle 
row), images of fluorescing 
2,6,13,17-tetra-t-butylpor-
phycene molecules. Twelve 
consecutive images have been 
recorded, varying the polariza-
tion of the exciting laser beam 
between azimuthal (A) and 
radial (B), (Ł. Piątkowski)

Physical Chemistry Chemical Physics, October 2018  
pubs.rsc.org/en/Content/ArticleLanding/2018/CP/C8CP05836A#!divAbstract

https://pubs.acs.org/doi/10.1021/acs.jpclett.8b00299
https://pubs.acs.org/doi/10.1021/acs.jpclett.8b00299
http://pubs.rsc.org/en/Content/ArticleLanding/2018/CP/C8CP05836A#!divAbstract
http://pubs.rsc.org/en/Content/ArticleLanding/2018/CP/C8CP05836A#!divAbstract
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The study, conducted by the PAS Institute of Physics and the University of 

Hradec Králové, discusses the first experimental realization of non-Weyl graphs, 

which are not characterized by Weyl’s law. Using microwave networks which 

simulate quantum graphs, we demonstrate that a transition from a Weyl graph 

to a non-Weyl graph occurs if we introduce a balanced vertex – one where the 

numbers of infinite leads and internal edges meeting at the vertex are the same. 

In Fig. 1 panels (a) and (b) show the schemes of Weyl and non-Weyl graphs, 

respectively. Panels (c) and (d) show the corresponding Weyl and non-Weyl 

microwave networks constructed from microwave coaxial cables and joints. Fig. 

2 presents the resonances of the experimentally studied Weyl and non-Weyl 

microwave graphs. As expected theoretically (red arrows), the non-Weyl graphs 

containing a balanced vertex with two infinite leads L
1

∞ and L
2

∞ display smaller 

numbers of resonances. Our results distinctly show that the number of meas-

ured resonances may significantly depend on how the system being measured is 

connected to the external world.

Non-Weyl microwave graphs

Physical Review Letters, April 2019   doi.org/10.1103/PhysRevLett.122.140503

It is well established that graphs – i.e. structures of vertices connected by edges 
– are characterized by Weyl’s law, which directly links the average density of 
resonances with the total lengths of the graphs. A seminal paper published in 
Physical Review Letters demonstrates that there exist certain graphs which do not 
adhere to this characteristic. Such graphs are called non-Weyl graphs.

http://doi.org/10.1103/PhysRevLett.122.140503
http://doi.org/10.1103/PhysRevLett.122.140503
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↑  Fig. 1. Panels (a) and (b) show the schemes of Weyl and non-Weyl graphs. Panels (c) and (d) show 
the corresponding Weyl and non-Weyl microwave networks constructed from microwave joints 
and coaxial cables (L. Sirko)

↑  Fig. 2. Panels (a) and (c) show the resonances of the experimentally studied Weyl networks W1 and W2. Panels 
(b) and (d) show the resonances of the non-Weyl networks nW1 and nW2, with the same lengths as the networks 
W1 and W2 (L. Sirko)
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During each summer season, the 
Polish media report several cases 
in which sea-bathing individuals 
drown due to cross-shore currents, 
especially rip currents. The latter 
occur during times of good weather 
with mild or moderate wave 
conditions, when many beachgoers 
are eager to swim in nearshore 
waters. Research into rip currents 
conducted by the PAS Institute 
of Hydro-Engineering may help 
improve swimmer safety in the south 
Baltic Sea regions. 

(R. Ostrowski, Institute 
of Hydro-Engineering, Polish 
Academy of Sciences)
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Engineering 
Sciences

The full list of the institutes of Division IV is available on the PAS website.

At the end of 2018, Division IV had 70 national members (35 ordinary and 35 corresponding), 35 foreign 

members, and 5 members of the Polish Young Academy. The Division bid a final farewell in 2018 to its 

members who had passed away: three of its ordinary members – Andrzej Rakowski, Władysław Włosiński, 

and Czesław Strumiłło, and two foreign members – Günter Fettweis and Jun-ichi Nishizawa.

Two plenary sessions of Division IV were held in 2018, in May and in October. During the spring plenary 

session, the academic achievements of newly elected corresponding members Prof. Wiesław Ostachowicz 

and Prof. Paweł Zięba were presented. The autumn plenary session was mainly dedicated to electoral issues. 

Prof. Antoni Rogalski was elected as the representative of Division IV to the Presidium of Polish Academy 

of Sciences. Six candidates were also selected for the Division’s scientific awards. The award ceremony was 

held in December (see p. 53).

The Division continued to regularly publish the journal Bulletin of the Polish Academy of Sciences – Technical 
Sciences. Since 2017 the journal has been published as a bimonthly (IF = 1.361).

The Council of Provosts of Division IV completed its fourth and the last year of its activity during the 

2015-2018 term. The majority of the institutes evaluated received good reviews, whereas four institutes 

should aim to achieve better evaluations in the future. The activity of all 21 scientific committees received 

positive or, in a majority of cases, very positive evaluations.

Several competitions were held in 2018, to fill directorship posts at the following institutes: the Institute 

of Geography and Spatial Development, the Institute for System Research, the Institute of Fluid-Flow 

Machinery, and the Institute of Biocybernetics and Biomedical Engineering. These competitive proce-

dures saw Prof. Jerzy Bański chosen as a newly-elected director, and Professors Sławomir Zadrożny, Jan 

Kiciński, Adam Liebert re-elected for a second term, respectively.

↑  Fig. 1. Dr. Anna Szewczenko receiving 
Division IV scientific award (J. Ostałowski)

https://institution.pan.pl/index.php/institution/institutes/50-division-iv-engineering-sciences
https://institution.pan.pl/index.php/institution/institutes/50-division-iv-engineering-sciences
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What can we learn about a person’s health status from the parameterized 

factors measuring their breath? Scientists from the University of Warmia and 

Mazury, AGH University of Science and Technology, and the PAS Institute of 

Strata Mechanics have puzzled over this question. 

Their collaborative efforts, harnessing experience in designing thermo-anemo-

metric systems for use in mine ventilation measurements, have given rise to 

an innovative prototype spirometer with flow volume measurement probes. 

It has been applied in respiratory monitoring systems. The Institute of Strata 

Mechanics developed an OEM version of the multi-channel thermo-anemom-

etry measurement module dedicated to individual applications and a two-wire 

concept probe for monitoring respiratory application. The whole system was 

tested in the flow volume calibrating laboratory and during measurement of res-

piratory parameters under real measuring conditions. Based on experimentally 

collected data, the probe structure was optimized for the location of individual 

sensors. Based on information about the current value of the inhaled or exhaled 

air volume stream and its temperature, a post-process algorithm for inhalation/

exhalation status identification was designed.

Hot-wire anemometry 
and the breathing process

↑ Fig. A hot-wire probe under 
testing in a wind tunnel

A thermo-anemometry measurement module has been developed, with wide 
applications in various metrological problems. The system is equipped with hot-wire 
probes for monitoring instantaneous flow parameters in the breathing process.
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↑  Fig. 1. Cross-section of the microturbine

In modern energy systems, there is a trend towards 

producing energy from distributed cogeneration 

sources. Such an approach allows for the effective 

use of local energy resources as well as reduced fuel 

transportation and energy transmission costs. 

A new high-speed microturbine recently devel-

oped at the PAS Institute of Fluid Flow Machinery 

in Gdańsk enables electricity to be generated in 

combination with a domestic heating system. Its 

principle of operation is based on the organic Rank-

ine cycle (ORC) system with a low-boiling working 

medium. The working medium is heated in a boiler 

and, after evaporation, feeds the turbine that drives 

the generator. This technology is commonly used 

in industry and has here been adopted to domestic 

conditions. In order to decrease the dimensions of 

the turbine and improve its durability and reliability, 

a high-speed rotor and unconventional bearings (lu-

bricated with the vapor of the low-boiling medium) 

were used. Some components of the microturbine 

are made of modern heat-resistant plastics. The 

microturbine has a power greater than 1 kilowatt 

at the rotor’s nominal rotational speed of 100,000 

rpm. 

The microturbine was developed in cooperation 

with an industrial partner – SARK company – which 

will launch a new product to market. 

The micro-power microturbine, developed at the Institute of Fluid Flow Machinery, 
Polish Academy of Sciences, supplies electricity to single-family houses in response 
to the needs of their occupants. It was designed to be coupled with a heating boiler, 
which can be powered either by renewable or non-renewable fuels.

A high-speed microturbine 
for domestic application

↑  Fig. 2. Microturbine rotor
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The British mathematician Samuel Earnshaw proved 

as early as in 1842 that no stationary arrangement 

of particles in a vacuum can be stable. An informal 

reading of this theorem, nowadays associated with 

Earnshaw’s name, states that electrostatic inter-

actions are inherently destabilizing. Stable con-

figurations of uncharged particles have not been 

observed in fluids. This study, conducted at the PAS 

Institute of Fundamental Technological Research, 

found that putting charged particles in a fluid can 

give rise to a new, interesting story, discovering the-

oretically stable configurations of charged micropar-

ticles in a viscous fluid. It was found that charged 

microparticles settling in an electrically neutral 

fluid can rearrange their positions to form stable 

doublets with larger particles over smaller, denser 

ones. This finding opens up a new avenue for the 

dynamics of polydisperse systems of many charged 

particles. This investigation of microparticle stability 

in a fluid was inspired by the recent development of 

modern technologies such as microfluidics, Lab-On-

Chip, medical diagnostics, experiments with bacteria 

and algae, and the design of innovative fluid-based 

materials and devices – e.g. to carry drugs or treat 

wastewater. In such systems, particles are often 

charged and polydisperse. 

Arrangements of particles in a fluid can be held 
together by static electricity.

Stable doublets of charged 
sedimenting particles

Physical Review Letters, December 2018  doi.org/10.1103/PhysRevLett.121.254502

http://doi.org/10.1103/PhysRevLett.121.254502
http://doi.org/10.1103/PhysRevLett.121.254502
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The full list of the institutes of Division V is available on the PAS website.

The Academy’s Division V represents the medical scientific and academic community in Poland (includ-

ing universities, institutes and academic schools), promotes research in medicine, pharmacy, physical 

and health education. Furthermore, it supervises research activity at the PAS institutes affiliated with 

the Division. 

As at the end of 2018, Division V comprised 37 national members (20 ordinary members and 17 corre-

sponding members) as well as 26 foreign members and 1 member of the Polish Young Academy. 

In 2018, the Division held two plenary sessions, in April and November. Two lectures were delivered 

during the sessions: in April, Prof. Tomasz Grodzicki, corresponding member of the Academy, gave a 

lecture on “The good side and the bad side of aging therapy”, whereas in November, Assoc. Prof. Artur 

Kamiński, Director of the National Center of Tissue and Cell Banking and Head of the Department of 

Transplantology and Central Tissue Bank, Medical University of Warsaw, gave a lecture entitled “The use 

of stem-cell therapy in humans – legal and ethical issues”. Furthermore, during the November session, 

Division V granted its annual scientific awards and distinctions (see p. 54-55).   

The Division supervises the activity of 12 scientific committees (with a total of 300 members), repre-

senting the medical sciences in Poland. The committees organized and co-organized many Polish and 

international conferences in 2018. 

Members of the Division published a total of 209 papers in 2018, primarily in renowned international 

scientific journals. They also organized and participated actively in many meetings and conferences 

during the year. 

Medical Sciences
↑ Fig. Dr. Karolina Wojtowicz receiving 
the Jan Steffen Prize (J. Ostałowski)

https://institution.pan.pl/index.php/institution/institutes/51-division-v-medical-sciences
https://institution.pan.pl/index.php/institution/institutes/51-division-v-medical-sciences
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The results of this study, conducted at the Mossakowski Medical Research Center, indicate that exposing 

podocytes to high glucose concentrations abolishes insulin-dependent increase of glucose uptake and in-

creases the permeability to albumin across a podocyte monolayer. Antidiabetic drug metformin was found 

to improve glucose uptake into podocytes and decrease glomerular filtration barrier permeability via acti-

vation/upregulation of key regulators of cellular metabolism – AMP-dependent protein kinase AMPK and 

NAD+-dependent deacetylase SIRT1, establishing multilateral effects of metformin action. 

It was also demonstrated that the AMPK and TRPC6 calcium channels are involved in insulin-mediated cytoskel-

eton reorganization and glucose uptake, thereby identifying potentially important new mechanism that may be 

injurious to podocytes in diabetes and consequently interfere with the intracellular transport of glucose (Fig.).

The importance of glomerular podocytes in the development of diabetic nephropathy 
(DN), which affects up to 40% of patients with diabetes, has made them the target 
of extensive research. Growing evidence suggests that the insulin resistance of 
podocytes may be an important initiator for many of the pathological processes 
observed in DN, leading to albuminuria. The integrity of the actin cytoskeleton is 
altered in diabetic podocytes, indicating that proper organization and regulation of 
the actin cytoskeleton are essential for podocyte structure and function.

Potential induction mechanisms of insulin 
resistance in glomerular podocytes

↑  Fig. The proposed mechanism of insulin involvement in TRPC6-AMPK pathways that are involved in cytoskeleton remodeling and in the 
regulation of glucose uptake in podocytes. Colocalization of TRPC6 with AMPKα were visualized by confocal fluorescence microscope 
(A. Piwkowska)

Cellular Physiology and Biochemistry, November 2018   doi.org/10.1159/000495236

http://doi.org/10.1159/000495236
http://doi.org/10.1159/000495236
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Glutamate and some of its receptors, in particular metabotropic glutamate receptors (mGluR), have been shown 

to favor tumor initiation, growth and progression, suggesting the possible therapeutic potential of anti-glutama-

tergic pharmacological strategies. Such activity has been demonstrated for mGluR1 and mGluR3, belonging to 

group I and II mGluR, respectively, whereas the role of group III mGluR in these processes is less recognized. 

To evaluate the role of mGluR8 (belonging to group III mGluR) in cancer cells, researchers from the PAS In-

stitute of Pharmacology generated stable clones of human neuroblastoma and glioma cells with silenced or 

overexpressed mGluR8. Comparative analysis with relevant control clones showed that the mGluR8-down-

regulated neuroblastoma and glioma clones proliferated faster and were more resistant to cytotoxic action 

of clinically used cytotoxic agents (doxorubicin, irinotecan and cisplatin), whereas opposite effects were 

found in mGluR8-overexpressed glioma cell clones. The authors also demonstrated that caspases, calpains 

and some kinases (GSK-3β, Akt and JNK) participate in intracellular mechanisms of the anti-cancer activity 

of mGluR8. This study is the first time a tumor suppressor and chemosensitizing role has been shown for 

mGluR8, in contrast to the well-known pro-oncogenic profile of mGluR1 or mGluR3. However, further stud-

ies are needed to confirm the putative usefulness of mGluR8 ligands in combating cancer cells.  

Metabotropic glutamate receptor 8 (mGluR8) possesses a tumor suppressor and 
chemosensitizing properties in human neuroblastoma and glioma cells, which is in 
contrast to the well-known pro-oncogenic profile of mGluR1 or mGluR3.

Is metabotropic glutamate receptor 8 
(mGluR8) a new target for anti-cancer 
therapy?

Cancer Letters, September 2018   doi.org/10.1016/j.canlet.2018.06.004

↑  Fig. 1. Human glioblastoma U87-MG cell line. Differential contrast images (DIC) of U87-MG control (A) and GRM8 overexpressed (B) cell clones. A 
slower proliferation and increased apoptosis rate (arrows) can be noticed in cells with higher expression of mGluR8 as compared to control cells

A B
100 μm 100 μm

http://doi.org/10.1016/j.canlet.2018.06.004
http://doi.org/10.1016/j.canlet.2018.06.004
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Because the DIAPH gene family encodes proteins 

involved in regulating such processes as cell move-

ment and adhesion, this study investigated whether 

laryngeal cancer tumors harbor mutations of the 

DIAPH2 and DIAPH3 genes and whether the muta-

tions are associated with metastasizing tumors.

The scientists from the PAS Institute of Human 

Genetics sequenced both genes in laryngeal cancer 

tumors and cell lines and analyzed public databases 

to identify putative mutation in these genes. The 

combined results showed a significant enrichment 

of mutations (p=0.036) in DIAPH2, but not DIAPH3, 

in metastasizing tumors as compared to tumors 

that did not metastasize.

To demonstrate the consequences of DIAPH2 mu-

tations, the recently developed CRISPR/Cas9 DNA 

editing technique was used to establish a DIAPH2 

mutant cell line model. This cell line showed a shift 

from “proliferation” to “migration” phenotype typi-

cally observed in metastasizing cells, suggesting an 

important role played by DIAPH2 in this process.

This finding represents a step forward in under-

standing the biology of metastasis formation, 

ultimately leading towards the development of new 

treatment strategies to prevent or cure metastases.

Although high mortality levels in cancer patients are to a large extent caused by 
hard-to-treat metastases, the genetic mechanism of metastasis formation is still not 
fully understood. However, recent research provides evidence that mutations of the 
DIAPH2 gene may have an important role in this process.

New metastasis-related 
gene identified

↑ Fig. Upper panel, curves illustrate the migration speed of the DIAPH2 
mutant cells (dotted line) compared to cells without the mutation. Low-
er panel, microphotographs of migrating DIAPH2 mutant cells (upper 
three) compared to cells without the mutation (lower three)

HEK293-DIAPH2+/- HEK293

Carcinogenesis, March 2019  doi.org/10.1093/carcin/bgz035

https://doi.org/10.1093/carcin/bgz035
http://doi.org/10.1103/PhysRevLett.121.254502
https://doi.org/10.1093/carcin/bgz035
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The Polish Young Academy (PYA) was established by the Parliamentary Act 

of 30 April 2010, with the objective of promoting research by outstanding 

young representatives of Polish science. 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 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 

term, and may not be reelected.

The PYA focuses its efforts on stimulating the community of young re-

searchers. It is involved in consulting on science policy, promoting various 

aspects of scientific excellence, and popularizing science among society.

Polish Young 
Academy ↑  Fig. 1. Management board of the Polish Young 

Academy in 2018. Clockwise from top: Monika Kędra, 
Nicole Rybińska-Dołowy, Anna Ajduk, and Monika Kwoka 
(J. Ostałowski)
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Polish Young Academy 
in 2018 – know-how 
and networking

The meeting “Polish Scientific Networks: Science and Medicine” (Lodz, 21-23 

June, 2018, psn.pan.pl/psn-2018/) focused on biomedical research and its trans-

lation from bench to bedside. This was the third edition of the PSN series, and, as 

in the case of the previous ones, it was organized in collaboration with the Polish 

Ministry of Science and Higher Education and the Association of Foundation for 

Polish Science Scholars. To facilitate collaborative links between basic scientists 

and clinicians, the organizers invited the top researchers from both areas. The sci-

entific sessions were accompanied by networking possibilities and panel discus-

sions on mentoring, women in academia and combatting fake news. 

The other meeting, “Commercialization of Research Results: Challenges for 

Young Scientists” (Warsaw, 15-16 November, 2018) provided an introduction 

to intellectual property and its protection. Attendants participated in an expert 

discussion on challenges of the commercialisation process and listened to pres-

entations given by their peers with ‘hands on’ experience in patenting. Addi-

tionally, they also had the chance to attend workshops on patenting procedures 

led by an expert from the Center of Innovation, Development and Technology 

Transfer, Poznań University of Technology. 

In 2018 the PYA engaged in numerous activities, two of them being interdisciplinary 
meetings striving to bridge the gap between basic research and its practical 
application. The broad positive feedback received from the participants suggests 
that such events are truly helpful for young scientists.

↑ Fig. The “Polish Scientific Networks: Science and Medicine” 
conference. From left: Prof. Wojciech Fendler, Prof. Dipanjan 
Chowdhury, Prof. Piotr Siciński (J. Ostałowski)

http://psn.pan.pl/psn-2018/
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Polish Academy of Sciences to launch 
a 13.6 million euro postdoctoral programme 

International Cooperation

Competitive postdoctoral scheme

Each fellow will be hosted at one of the institutes 

supervised by the President of the PAS for a period 

of 2 years. Successful candidates will be provided 

with excellent conditions to carry out their research 

projects. Fellows will be offered a monthly allow-

ance of 4,125 EUR and, if applicable, also a family 

allowance (300 EUR/month). PASIFIC will also 

provide a research budget of up to 60,000 EUR per 

project. The Host Institute will also benefit from the 

Programme, receiving reimbursement for indirect 

costs, set as a 20% flat rate of all costs of the 

fellowship. The total budget of PASIFIC will amount 

to 13,652,880 EUR. 

PASIFIC fellows will benefit from comprehensive 

training and mentoring, aimed at providing them 

with a variety of development opportunities of the 

highest international standard. The programme will 

help fellows to acquire research-related, comple-

mentary and transferable skills and, as a result, to 

advance their scientific careers not only across 

academia but also in industry or the public sector. 

Who can apply?

Fellowships are open to excellent and experienced 

researchers at postdoctoral level, of any nationality 

and representing any field of research. Interested 

applicants must comply with the MSCA mobility 

rule: they must have not resided or carried out their 

main activity (work, studies, etc.) in Poland for a pe-

riod of more than 12 months during the three years 

immediately prior to the deadline for the call. 

Save the Date for the first call for applications

Two calls will open during the course of a 5-year 

period (2019-2024). The first PASIFIC call is 

expected to open in Fall 2020. Further details will 

soon be communicated on the PAS website. 

About MSCA COFUND 

The prestigious and very competitive Maria 

Skłodowska-Curie co-funding for regional, national 

and international Programmes supports scientific 

institutions in activities promoting the development 

and training of researchers. In the last call, out of 

71 submitted COFUND applications, only 16 were 

selected to be co-financed, including the success-

ful application of the Polish Academy of Sciences 

(which was ranked 4th). The PASIFIC project was 

created and will be managed by the Excellence in 

Science Department of the PAS. 

PASIFIC (Polish Academy of Sciences’ Individual Fellowships: Innovation & 
Creativity) is a new, attractive fellowship programme that will provide 50 scientists 
of any nationality with an opportunity to gain 2 years of postdoctoral research 
experience at the PAS. The initiative is co-financed by the European Union’s MSCA 
COFUND Programme. The first PASIFIC call will open in Fall 2020. 
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New prospects 
for phage therapy 

At the current stage, phage therapy still remains experimental, as to date no 

clinical study has yet managed to confirm its value in line with the principles 

of Evidence Based Medicine. However, the field seems to hold vast potential 

in terms of innovative treatment methods. 

The first – and still the only – phage therapy research center in the entire 

European Union was set up in 2005 at the PAS Institute of Immunology and 

Experimental Therapy in Wrocław. The leader of the Phage Therapy Center 

and the driving-force behind its creation is Prof. Andrzej Górski, an immunol-

ogist and ordinary member of the Polish Academy of Sciences. In its 14-year 

history, the Center has treated more than 700 patients, from various coun-

tries. Since 2016, children under 6 also qualify for treatment here. 

The antibacterial properties of phages have been utilized in experimental 

treatment of patients with chronic bacterial infections (of the skin, bones, res-

piratory and urinary tracts), for which antibiotic treatments proved unsuccess-

ful. In 2005-2008, Prof. Górski’s team formulated the hypotheses that endog-

enic phages (those occurring inside organisms, including in the digestive tract) 

may have a protective, as well as immunomodulatory and anti-inflammatory 

Research done in recent years by the Phage Therapy Center at the PAS Institute 
of Immunology and Experimental Therapy in Wrocław highlights the potential for 
completely new uses of bacteriophages (known as “phages” for short) in fighting 
pathogenic bacteria. 

↑ Fig.  The team of the physi-
cians from the Phage Therapy 
Center at the PAS Institute of 
Immunology and Experimental 
Therapy. From left: Prof. Andrzej 
Górski (internal medicine/
clinical immunology), Dr. Paweł 
Rogóż (orthopaedics), Dr. 
Ryszard Międzybrodzki (internal 
medicine), Dr. Wojciech Fortuna 
(pediatrics), Assoc. Prof. Sła-
womir Letkiewicz (urology)
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influence, and that these phages are able to move 

from the digestive tract into the blood, lymph and 

other tissues, where they may then have an immu-

nomodulatory influence. In a series of publications 

in recent years, the team has demonstrated new 

possibilities for applying phage therapy in treating 

diseases with an autoimmunological basis, aller-

gies, graft-versus-host disease, fighting allograft 

rejection, and non-bacterial infections (viral and 

fungal). 

Interestingly, findings recently published by Amer-

ican researchers (Hallie P. Febvre, et al. in Nutri-
ents, March 2019) appear to confirm some of the 

above assumptions, i.e. showing that administering 

phages to healthy individuals leads to significantly 

lower levels of serum interleukin 4, which plays 

a significant role in allergy pathology. Moreover, 

a recently described case in which a patient with 

pneumonia was treated with phages also con-

firms this: the patient showed increased levels of 

interleukin 10, which has a strongly antiallergic 

effect (R.M. Dedrick et al., in Nature Medicine, May 

2019). One should certainly, therefore, not rule 

out the possibility, as suggested by Prof. Górski’s 

team, that phage therapy will also someday find 

application as an anti-inflammatory and immuno-

modulatory agent.   

The use of phage therapy for treating medicine-re-

sistant bacterial infections has recently been a 

subject of interest for the US National Institute 

of Allergy and Infectious Diseases (NIH-NIAID), 

which sent a delegation to the PAS Institute of Im-

munology and Experimental Therapy in Wrocław 

on 28 March 2019. This was the first-ever visit 

paid by representatives of this institution in Po-

land, the result of a cooperation agreement signed 

in the summer of 2018 by the US Department of 

Health, the Polish Ministry of Health and the Pol-

ish Ministry of Science and Higher Education. Last 

June, the first-ever phage therapy research center 

in the United States was set up at the University 

of San Diego (the Center for Innovative Phage 

Applications and Therapeutics).

A spectacular case of success has been reported 

by researchers based in San Diego: personalized 

bacteriophage-based therapeutic treatment was 

given to a diabetic patient with a persistently ne-

crotizing pancreatitis complicated by a MDR  
A. baumannii infection, whose condition subse-

quently improved (R.T. Schooley et al., in Antimi-
crobial Agents and Chemotherapy, October 2017). 

Similarly, genetically modified phages were recent-

ly reported to have been used in treating pneu-

monia caused by Mycobacterium abscessus (Nature 
Medicine, see above). 

Despite these early successes, the shortage of 

funding for clinical research is the main obstacle to 

the advancement of the field. There is, however, a 

certain light in the tunnel, as the acting director of 

Poland’s new Medical Research Agency lists phage 

therapy as one of the most promising avenues, 

and so we can only hope that such funding will 

become available. 

The coming years should clarify whether phage 

therapy may one day become a routine treatment 

for drug-resistant bacterial infections, supplement-

ing (or perhaps even someday replacing) antibiotic 

therapy, and whether, through the strategy known 

as “drug repurposing”, phage therapy may offer a 

new, more effective treatment for monopathies, 

for nonbacterial infections and for fighting allograft 

rejection and other transplant complications. It 

cannot be ruled out, of course, all of these visions 

may at least partially come true. 

Frontiers in Microbiology, January 2019   doi.org/10.3389/fmicb.2018.03306

 Experimental Biology and Medicine, January 2018   doi.org/10.1177/1535370218755658

http://doi.org/10.3389/fmicb.2018.03306
http://doi.org/10.1177/1535370218755658
http://doi.org/10.3389/fmicb.2018.03306
http://doi.org/10.1177/1535370218755658
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Joint efforts towards 
safeguarding the Earth’s climate

The Polish Academy of Sciences, the Pontifical Academy of Sciences, and the 

National Centre for Scientific Research (CNRS) convened the joint symposium 

“Safeguarding our Climate, Advancing our Society” during the 24th UN Con-

ference of the Parties to the UN Framework Convention on Climate Change 

(COP24) in Katowice, Poland. At the gathering, eminent researchers, intellec-

tuals, and spiritual leaders presented the challenges posed by global climate 

change and pointed out the need to substantiate the pivotal Paris Agreement 

by creating a set of universal rules for national actions that will ensure that 

global warming is confined to “well below 2°C”. Accordingly, they formulated a 

joint call for swift and just climate action:

The experts of the symposium included such top-notch scholars as Mario 

Molina, Valérie Masson-Delmotte, Nicholas Stern, Jacek Jania, Franck Cour-

champ, Zbigniew Kundzewicz, Hans Joachim Schellnhuber, and Szymon 

Malinowski, as well as policy-makers including Patricia Espinoza and Laurence 

Tubiana, and such spiritual leaders as John Chryssavgis, Bruno Marie Duffé, 

and Archbishop Wojciech Polak.

informacje.pan.pl/images/serwis/2019/academia-climate-change/kolumna/004-005_memorandum_katowickie_ang.pdf

↑ Fig. Patricia Espinosa, Execu-
tive Secretary UNFCCC, Jerzy 
Duszyński, PAS (J. Ostałowski)

http://informacje.pan.pl/images/serwis/2019/academia-climate-change/kolumna/004-005_memorandum_katowickie_ang.pdf
http://informacje.pan.pl/images/serwis/2019/academia-climate-change/kolumna/004-005_memorandum_katowickie_ang.pdf
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Patricia Espinoza 
UN Climate Change Executive 
Secretary

Laurence Tubiana 
CEO of European Climate 
Foundation

“Avoiding the worst impacts of 
climate change will require rapid 
and deep decarbonization in 
all sectors, within a very short 
timeframe.”

 “We need your help translating 
scientific information into words 
that everybody – at all ages and 
regardless of their education level – 
can understand.

We must present the facts, state the 
urgency, and provide clear evidence 
about why change is necessary at all 
levels, by all people.”

↑ Fig. 2. Jerzy Duszyński, 
Laurence Tubiana, Stéphanie 
Thiébault, Hans Schellnhuber 
(J. Ostałowski)
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Meet the scientists: Nobel Laureates 
at the Polish Academy of Sciences

Two world-class scientists, both of them Nobel Prize laureates, came to Warsaw in 
2018 at the invitation of the President of the Polish Academy of Sciences to meet 
with researchers and the general public.

In mid-June 2018 the Polish Academy of Sciences proudly hosted Sir Tim 

Hunt, a British biochemist and 2001 Noble Laureate. Together with Leland 

Hartwell and Paul Nurse, Tim Hunt discovered the protein molecules (cyc-

lins) that control the division of cells, a discovery that is considered a major 

breakthrough in medicine. During his stay in Warsaw, Sir Tim Hunt gave two 

lectures – one addressed to a general audience and co-organized with the 

Copernicus Science Center and the Polish Young Academy, and another one 

addressed to scientists delivered during the 100th anniversary of the Nencki 

Institute of Experimental Biology. Quoting the words of the Swiss zoologist 

Louis Agassiz – “study nature, not books” – Professor Hunt encouraged young 

researchers to look for research topics in the world around them and to seek 

answers to seemingly simple questions. Also, he emphasized the role of open-

ness and a friendly work environment in achieving success in science. 

In December 2018 the Academy had the pleasure of hosting Professor Mario 

Molina, an outstanding specialist in atmospheric chemistry from the Univer-

sity of California in San Diego, a 1995 Nobel Laureate. Prior to joining the 

international symposium “Safeguarding Our Climate, Advancing Our Society” 

accompanying the UN Climate Summit in Katowice, Prof. Mario Molina gave 

a lecture on “Climate change: Science and Policy.” Attended by over 250 

participants, the meeting was organized at the initiative of the President of 

the Polish Academy of Sciences and co-organized by the Copernicus Science 

Center and the Polish Young Academy.

In his speech Prof. Mario Molina shared the story of his work which eventual-

ly led to Nobel Prize and addressed the most important scientific and political 

issues concerning the problem of climate change.

↑ Fig. 1. Sir Tim Hunt 
(J. Ostałowski)

↑ Fig. 2. Professor Mario 
Molina (J. Ostałowski)
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Scientific Centers Abroad

PARIS
Polish Academy of Sciences 
Scientific Center in Paris

74 rue Lauriston
75116 Paris
www.paris.pan.pl 

PARIS

BERLIN

VIENNA

ROME

KIEV

MOSCOW

BRUSSELS

KIEV
Polish Academy of Sciences 
Scientific Center in Kiev

Saksaganskogo 119, biuro 9
01032 Kiev
www.kijow.pan.pl 

VIENNA
Polish Academy of Sciences 
Scientific Center in Vienna

Boerhaavegasse 25
1030 Wien
www.wieden.pan.pl

ROME
Polish Academy of Sciences 
Scientific Center in Rome

Vicolo Doria 2
00187 Roma
www.rzym.pan.pl

BRUSSELS
Polish Science Contact 
Agency “PolSCA”

Rue du Trône 98
B-1050 Bruxelles
www.polsca.pan.pl

MOSCOW
Polish Academy of Sciences 
Scientific Center in Moscow

Pursuant to Resolution Nr 
18/2018 of 18 September 
2018 the Scientific Center 
in Moscow was liquidated.

BERLIN
Center for Historical Research 
of the Polish Academy of Sciences

Majakowskiring 47
13156 Berlin
www.cbh.pan.pl 
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Education and 
Public Engagement

This year marks the 150th anniversary of Friedrich Miescher’s discovery of nuclein, now commonly 

referred to as DNA. Miescher’s finding back in 1869 touched off a series of discoveries in molecular biol-

ogy, whereby the novel features of life’s most famous molecule attracted considerable biological interest. 

We now know that DNA is a double helix, carrying the genetic information necessary to replicate life. 

Nowadays we have grown accustomed to the fact that DNA is all around us, in a physical and cultural 

sense, but it is worth recalling how this came to pass.

After Miescher’s discovery, in the late 19th century Albert Kossel identified the key chemical components of 

DNA, now called nucleic acids. Then, in 1909, Phoebus Levene characterized the nucleobases in DNA and 

RNA. In 1928, Frederick Griffith described the transformation of bacteria, a phenomenon associated with 

DNA, as was later confirmed by Oswald Avery’s experiments in 1944. Rudolf Signer, in 1938, demonstrated 

that pure DNA from calf thymus had a thread-like structure. He provided 15 grams of pure DNA to Maurice 

Wilkins. This same material, furthermore, was used by Rosalind Franklin to produce her X-ray diffraction 

images which eventually led to James Watson and Francis Crick’s solving of the double helix structure of 

DNA. Recognition of the nucleic acid base pairing system in DNA was a huge step forward in addressing 

questions about how DNA can function in the storage and retrieval of genetic information. 

In 2003, the human genome sequence was deciphered. It is a book of instructions, a record of history, a 

medical textbook, it is all these things entwined. It’s of the people, by the people, It’s for the people, it’s 

yours and it’s mine.

Sesquicentennial of the discovery of DNA
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↑ Fig. 1. The DNA double helix. Two antiparallel oligodeoxynucleotides 
held together by specific hydrogen bonds between adenine and thy-
mine, and between guanine and cytosine (the Watson-Crick base pairs)

↑ Fig. 2. The milestones on the way to DNA’s discovery. It started with 
Gregor Mendel’s famous experiments on growing green peas, where he 
discovered the laws of inheritance in 1865. This was followed by the 
isolation of nuclein and the discovery of DNA by Friedrich Miescher 
(1869). The separation of nucleic into protein and acidic components 
was first performed by Richard Altmann, who coined term “nucleic ac-
ids” in 1889. Then, 84 years after the discovery of DNA, James Watson 
and Francis Crick proposed the double helix model of DNA structure. 
The blueprint of life (the nucleotide sequence of the human genome) 
was published by Craig Venter and Francis Collins in 2003, 50 years 
after the double helix was recognized. The human genome is the foun-
dation for a new branch of biology, genomics, with 3 major themes: 
genomes and biology, genomes and health, and genomes and society

Such a great anniversary is a good occasion to recall an almost forgotten player in this field: Richard Alt-

mann, born on 12 March 1852, in what is now the Polish town of Iława. Altmann’s contribution to biology 

is significant, although not well recognized. He studied medicine at the University of Giessen, receiving his 

PhD in 1877. In 1879, Altmann was appointed at the Institute of Anatomy in Leipzig. There he earned his 

habilitation in 1882, and become a professor of anatomy in 1887. In 1886, Altmann developed a method 

for the isolation of yeast nucleic acid. In 1889, Altmann separated nuclein into two parts: protamine (with 

histones) and acidic components; the later he named nucleic acids. This was a breakthrough continuation of 

Miescher’s discovery and a milestone in the development of DNA science. Altmann also isolated pure nu-

cleic acid from thymus, egg yolk, salmon sperm, and wheat germs. Richard Altmann should be remembered 

for the first complete description and illustration of certain granules in 1890, which he explained as the 

elementary units of life with metabolic and genetic autonomy. These are now known to be mitochondria; he 

first recognized the widespread occurrence of these structures. 

Nauka, 2019   nauka-pan.pl/index.php/nauka/article/view/801

http://nauka-pan.pl/index.php/nauka/article/view/801
http://nauka-pan.pl/index.php/nauka/article/view/801
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Neuroscience bus: 
brain awareness on wheels

This fascinating new project was designed as an unusual way to bolster 

public awareness of the most interesting discoveries in neuroscience. To bring 

state-of-the-art knowledge of the brain’s inner workings closer to the general 

public, researchers from the PAS Institute of Pharmacology invited citizens of 

Kraków aboard a special “Neuroscience Bus”, which travelled around the me-

dieval old town during the sixth day of Brain Awareness Week. The selection 

of activities on board included popular lectures in neuroscience and scientific 

workshops (i.e. on brain anatomy and brain functions, as well as the neurobi-

ology of mental phenomena), interactive presentations, and science riddles. 

The participants had also an opportunity to practice simple exercises and 

techniques that stimulate brain function. Operating under the patronage of 

the PAS Institute of Pharmacology, the Neuroscience Bus created an oppor-

tunity for members of the public to interact with both famous local neurosci-

entists and young PhD students, ask questions, and get immediate answers. 

There was also an added value to this project: engaging young neuroscientists 

(PhD students) in the popularisation of neuroscience. 

During Brain Awareness Week, tourists visiting Kraków as well as denizens of the 
city itself had a chance to learn more about the human brain and come face-to-face 
with famous local neuroscientists on a special city-bus.

↑ Fig.  Neuroscience bus
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Archeologists dig in 
at Orońsko “chocolate flint” 
mine 

Flint was the most important raw material used in the production of tools by 

the oldest prehistoric communities. Among its many varieties available in Po-

land, “chocolate flint” is one of the best-quality types, and it was highly valued 

and widely distributed, especially during the Stone Age. 

Outcrops of the mineral are located in the Northern Margin of the 

Świętokrzyskie Mountains (Holy Cross Mountains). The village of Orońsko, 

where the PAS Institute of Archaeology and Ethnology is currently conduct-

ing archaeological excavations, is located in the northern-most part of their 

deposits, about 15 km south of the town of Radom. The first discoveries were 

made there by the great Polish archaeologist Stefan Krukowski back in the 

1920s, recognized as one of the oldest paleolithic flint mines in Poland. The 

latest research, underway by the Institute since 2016, has led to the discov-

ery of more mine shafts, carbon dated to more than 12,000 years ago. This 

confirms that the chocolate flint mine in Orońsko is one of the oldest known 

flint mines in Poland and Europe.

One of the oldest “chocolate flint” mines in Europe has been identified in Poland.

↑ Fig.  1. Excavations visited by 
representatives of the Orońsko 
Commune Office, Masovian 
Voivodship Office for Monu-
ment Protection, Radom Branch, 
and Center of Polish Sculpture in 
Orońsko (S. Buławka)
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The gravity of this discovery has been appreciated by the authorities and 

residents of Orońsko. Cooperation between the Orońsko Commune and the 

PAS Institute of Archaeology and Ethnology has given rise to a number of 

solutions meant to protect and popularize this cultural heritage. These include 

the publication Orońskie kopalnie krzemienia czekoladowego: Skarb społecznoś-
ci epoki kamienia [The Chocolate Flint Mines of Orońsko: Treasure of Stone 

Age Communities], the organization of the conference “Orońsko Chocolate” 

in cooperation with the local Association, an exhibition of artefacts from the 

excavations at the Center of Polish Sculpture in Orońsko, and a series of pres-

entations popularizing the knowledge of the archeology of the Stone Age and 

flint mining activity in the Orońsko region. The Orońsko Commune Council 

has also declared 2019 the Year of Stefan Krukowski. 

Further joint projects are planned. The most important from the point of view 

of popularization of the archeology of the region, as well as the protection of 

cultural heritage, is an exhibition pavilion slated to be erected at the site of 

the current excavations.

Folia Quaternaria, April 2019   doi.org/10.1016/j.quaint.2019.02.005

↑ Fig.  2. Excavations at the Orońsko chocolate flint mine (K. Kerneder-Gubała)

http://doi.org/10.1016/j.quaint.2019.02.005
http://doi.org/10.1016/j.quaint.2019.02.005
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PAS Divisions’ Prizes awarded in 2018

Władysław Spasowski 
Prize in pedagogics
Asst. Prof. Michał 
KLICHOWSKI

for the publication 
Learning in CyberParks: 
A theoretical and 
empirical study

Division I Prize in oriental studies
Prof. Edward TRYJARSKI

for the publication Zapisy sądu duchownego Ormian 
miasta Lwowa za lata 1564-1608 w języku ormiańsko-
kipczackim [Records of the Spiritual Court of the 
Armenians in the City of Lwów for 1564-1608 in 
the Armenian-Kipchak Language] 

Erazm Majewski Prize 
in archaeology
Prof. Romuald SCHILD

for the publication 
Wilczyce: A Late 
Magdalenian Winter 
Hunting Camp in 
Southern Poland

Division I Prize in 
demography

Asst. Prof. Elżbieta 
GOŁATA

for the publication 
Koniec ery tradycyjnych 

spisów ludności [The 
End of the Era of 

Traditional Censuses]

Division I Prize in 
cultural history

Prof. Jaoanna 
TOKARSKA-BAKIR

for the publication 
Pod klątwą: Społeczny 

portret pogromu 
kieleckiego [Cursed: 

A Social Portrait of the 
Kielce Pogrom]

Division I

↑ Photo by: J. Kubalski/Radio Kielce



50

Division II

Michał Oczapowski 
Medal
Prof. Eugeniusz 
HERBUT

for his outstanding 
contribution to the 
development of 
zootechnical sciences

Michał Oczapowski 
Medal
Prof. Wojciech 
ŚWIĘCICKI

for his outstanding 
contribution to the 
development of plant 
genetics

Michał Oczapowski 
Medal
Prof. Józef HORABIK

for his outstanding 
contribution to the 
development of 
agrophysical sciences

Michał Oczapowski 
Medal

Prof. Eugeniusz 
KRASOWSKI

for his outstanding 
contribution to 

the development 
of automotive and 
agricultural energy

Michał Oczapowski 
Medal

Prof. Czesława Joanna 
LIPECKA

for her outstanding 
contribution to the 

development of animal 
sciences

Division II Prize
Asst. Prof. Szymon 
ŚWIERZEWSKI

for a cycle of 
publications on the 
mechanisms regulating 
the expression of the 
DOG1 gene, the main 
controller of the resting 
time of Arabidopsis 
thaliana seeds
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Division II Prize
Prof. Katarzyna KWIATKOWSKA
Dr. Anna CIESIELSKA
Dr. Aneta HROMADA-JUDYCKA
Dr. Agnieszka PŁÓCIENNIKOWSKA
Dr. Justyna SOBOCIŃSKA 
Gabriela TRACZYK, MSc 

for a cycle of papers on the participation of lipids 
of the plasma membrane and endosomes in pro-
inflammatory signaling pathways induced by 
lipopolysaccharide

Division II Distinction
Prof. Jan J. RYBCZYŃSKI

Prof. Anna MIKUŁA
Dr. Karolina TOMICZAK

Dr. Anna WÓJCIK 

for a cycle of publications on the “Morphogenic 
potential of tissues, cells and protoplasts as well as 

genetic modifications of selected gentian species 
(Gentiana)”

Division II Distinction
Prof. Artur ZDUNEK
Asst. Prof. Justyna CYBULSKA 
Asst. Prof. Monika SZYMAŃSKA-
CHARGOT
Dr. Piotr M. PIECZYWEK
Dr. Monika CHYLIŃSKA 
Prof. Małgorzata B. LEKKA

for a cycle of works on changes in the 
macromolecular architecture of fruit and 
vegetable cell walls during ripening

Division II Distinction
Prof. Barbara NAGANOWSKA
Dr. Michał KSIĄŻKIEWICZ
Dr. Sandra RYCHEL
Dr. Katarzyna CZYŻ

for a cycle of publications on the construction of 
consensus genetic maps of narrow-leaved and 
white lupins, the determination of regions in the 
genomes of these species conserved across the 
legume family and the identification of genes 
conferring the early-flowering trait
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Division III

Maria Skłodowska-
Curie Prize in chemistry
Prof. Daniel GRYKO

for the discovery 
of new organic 
fluorophores with 
favorable photophysical 
properties

Wacław Sierpiński Prize 
in mathematics
Dr. Mariusz MIREK

for a series of 12 
publications on 
harmonic analysis 
and its relationship to 
number theory

Stanisław Staszic Prize 
in Earth sciences
Prof. Maciej 
KOTARBA

for explaining the 
mechanisms of the 
generation, migration 
and accumulation 
of hydrocarbon and 
non-hydrocarbon (H2S, 
CO2, N2 and noble 
gases) components of 
natural gas based on 
the results of molecular 
and stable isotope (C, 
H, N, S, He, Ne, Ar, Kr, 
Xe) analyses

Włodzimierz Kołos 
Prize in chemistry

Dr. Wojciech 
CHAŁADAJ

for his study of “metal-
catalyzed reactions 

involving addition to 
alkynes”

Stefan Pieńkowski Prize 
in physics

Asst. Prof. Adam 
BZDAK

for studying the phase 
diagram of matter 

described by quantum 
chromodynamics, in 

particular the transition 
between hadronic 

matter (with which we 
have daily contact) and 

quark-gluon plasma
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Division IV

Witold Budryk Prize
Dr. Mateusz KUDASIK

for a series of 
publications on issues 
related to the presence 
and transport of gas in 
the pore space of rocks

Division IV Prize
Dr. Anna 
SZEWCZENKO

for her monograph 
Przestrzenie opieki 
geriatrycznej: 
Kształtowanie 
jakości architektury 
szpitalnych oddziałów 
geriatrycznych [Spaces 
of Geriatric Care: 
Shaping the Quality 
of the Architecture of 
Geriatric Wards]

Division IV Prize
Dr. Konrad 
MARKOWSKI

for his PhD dissertation 
entitled “Methods of 
shaping the spectral 
properties of tapered 
Bragg gratings 
exhibiting Fabry-Perot 
resonance” and 11 
associated publications

Division IV Prize
Asst. Prof. Michał 
NIEZABITOWSKI

for a series of scientific 
publications devoted 

to characteristic 
exponents and 
controllability

Division IV Prize
Asst. Prof. Maciej 

SZCZERBA

for a series of scientific 
papers regarding 

the mechanisms of 
plastic deformation of 

face-centered cubic 
materials

Division IV Prize
Asst. Prof. Witold 
WALKE

for his monograph 
– a collection of his 
own experiences, 
summarizing 
interdisciplinary 
research on titanium 
implants with SiO2 
coating for contact with 
blood 
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Division V

Jędrzej Śniadecki Medal
Prof. Jacek MUSIAŁ

for his outstanding 
scientific achievements 
in the popularization of 
science and medicine

Division V Prize
Prof. Teresa ZALEWSKA
Asst. Prof. Joanna SYPECKA
Dr. Malgorzata ZIEMKA-NAŁĘCZ
Dr. Joanna JAWORSKA 

for a cycle of 6 publications on the “Regulation 
of neuro- and gliogenesis in models of neonatal 
hypoxic-ischemic brain injury”

Jędrzej Śniadecki 
Medal
Prof. Michał WITT

for his outstanding 
scientific achievements 
in the field of human 
clinical genetics, with 
particular emphasis on 
diagnostics of cystic 
fibrosis and primary 
ciliary dyskinesia and 
for developing genetic 
counseling

Jędrzej Śniadecki Prize
Prof. Grażyna BIAŁA, Asst. Prof. Marta KRUK-
SŁOMKA, Asst. Prof. Barbara BUDZYŃSKA

for a cycle of 5 publications on the “Involvement of 
the endocannabinoid system in the processes of the 
formation of memory and in psychotic behavior in 
animals”

Division V Prize
Asst. Prof. Małgorzata KAJTA, Dr. Joanna 

RZEMIENIEC, Dr. Agnieszka WNUK

for a cycle of 5 publications on the “Identification of 
new molecular mechanisms involving the estrogen 

receptors and the receptors for xenobiotics in 
neuroprotection and neurotoxicity”

Jan Steffen Prize
Dr. Karolina 
WOJTOWICZ

for her outstanding 
doctoral dissertation “The 
effect of glycosylation on 
the defensive mechanisms 
of cells associated with an 
overexpression of MDR 
proteins and vaults”
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Wacław Mayzel 
Medical Laurel

Jakub DROŚ
Artur KACPRZYK

for the publication 
“Does previous 

abdominal surgery 
affect the course 
and outcomes of 

laparoscopic bariatric 
surgery?”

Wacław Mayzel 
Medical Laurel
Paulina STRYMECKA

for an international 
patent on a “Hydrogel 
comprising manganese, 
methods and uses  
thereof” and the 
publication “Hydrogel- 
-based scaffolds to 
support intrathecal 
stem cell transplantation 
as a gateway to the 
spinal cord: clinical 
needs, biomaterials and 
imaging technologies”

Wacław Mayzel 
Medical Laurel
Kornelia KLIŚ

for a cycle of 2 
publications on 
“New technologies in 
neurosurgery”

Wacław Mayzel 
Medical Laurel
Bogusz FALKOWSKI

for a cycle of 3 
publications on the 
“Assessment of novel 
factors influencing the 
course of the disease 
in patients with type 1 
diabetes”

Wacław Mayzel 
Medical Laurel
Monika GAWAŁKO

for the publication 
“Comparison of 
different oral 
anticoagulant 
regimens in patients 
with atrial fibrillation 
undergoing ablation 
or cardioversion” and 
“Double antiplatelet 
therapy for coronary 
disease – new ESC 
2017 guidelines”

Wacław Mayzel 
Medical Laurel
Siddarth AGRAWAL

for the publication 
“Insulin and novel 
thioglycosides exert 
suppressive effect 
on human breast 
and colon carcinoma 
cells” and “Insulin-
induced enhancement 
of MCF-7 breast 
cancer cell response 
to 5-fluorouracil and 
cyclophosphamide”

Wacław Mayzel 
Medical Laurel

Tomasz STEFURA

for a cycle of 6 papers 
on the selected aspects 

of minimally invasive 
surgery
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The FNP Prizes for 2018

The prizes awarded by the Foundation 
for Polish Science (FNP) in 2018 were 
won by Prof. Andrzej Dziembowski, 
Prof. Andrzej Gałęski, Prof. Krzysztof 
Pachucki, and Prof. Timothy Snyder. 
The FNP Prizes, widely recognized 
as Poland’s top-ranking and most 
prestigious scientific awards, are 
bestowed upon Polish scholars 
in acknowledgement of scientific 
achievements in four separate areas. 
They recognize research and discoveries 
that shift the boundaries of human 
understanding, open up new vistas of 
research, contribute significantly to 
the advancement of civilization and 
culture in Poland, and help ensure that 
the country takes a prominent position 
in coping with the most ambitious 
challenges of the modern world.

← Photo by: 
M. Wiśniewska- Krasińska/FNP

Professor Andrzej Dziembowski
from the PAS Institute of Biochemistry and Bio-

physics received the 2018 FNP Prize in the life 

and Earth sciences for explaining the function of 

key enzymes involved in RNA degradation, the 

dysfunction of which leads to pathological states.

The genetic information encoded in the genome 

in DNA is transcribed into RNA and then can be 

translated into proteins. However, many RNA 

species do not encode proteins and fulfill their 

functions on their own. The levels of individual 

RNA molecules need to be tightly controlled and 

are determined by the synthesis and decay rates. 

Thus, RNA degrading enzymes play a vital role in 

shaping the transcriptome, the complete reper-

toire of RNAs in the cell. 

Professor Dziembowski’s group described catalytic 

subunits and contributed to our understanding of 

the molecular mechanism underlying the opera-

tion of a primary eucaryotic ribonuclease – the 

exosome. Mutations in one of its subunits lead to 

the development of multiple myeloma, a cancer 

of terminally differentiated antibody-producing B 

cells residing in the bone marrow. Knowledge of 

how the exosome functions has led to the propos-
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← Photo by: 
M. Wiśniewska-Krasińska/FNP

Professor Andrzej Gałęski
from the PAS Center for Molecular and Macromo-

lecular Studies received the 2018 FNP Prize in the 

chemical and materials sciences for developing a 

new mechanism for plastic deformation of polymers.

Professor Gałęski discovered, described and 

named the important phenomenon known as 

“cavitation” occurring during the plastic deforma-

tion of crystallizing polymers (seen, for instance, 

when plastics become whitened under stress 

forces). He thoroughly examined this phenomenon 

and learned how to control it, and so was able 

al of a new therapeutic approach for the treat-

ment of multiple myeloma. Prof. Dziembowski also 

discovered the function of another RNA degrading 

enzyme (DIS3L2) responsible for cytoplasmic RNA 

decay, mutations in which lead to Perlman over-

growth syndrome.

In recent years, Prof. Dziembowski’s research in-

terests evolved into other aspects of RNA metab-

olism. For instance, his group recently described a 

mechanism by which cells block the amplification 

of repeated sequences known as LINE-1 retro-

transposons, which make up 17% of our genome.

to obtain plastic rods and tapes that are stronger 

than steel. 

He also overcame the complicated phenomenon 

of macromolecule entanglement, developing a 

method for ensuring that very long molecules in 

polymers do not become entangled. He obtained 

a material so malleable that it could be reshaped 

on the nanofiber level, and then be used to rein-

force other polymers. This gave rise to promising 

super-strong and durable nanocomposites. They 

are used in the form of nanocomposite foams, for 

the production of elements with high mechanical 

properties, such as parts for race cars, airplanes, 

yachts, and wind turbine propellers.

The laureate’s research has also involved environ-

ment-friendly nanomaterials. A material he ob-

tained, in the form of a polylactide tape, is biode-

gradable in compost, yet strong and durable under 

normal conditions. Such a plastic could replace 

traditional materials in a range of applications, 

from light and durable travel cases to packaging 

and automotive parts.




