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Can a TCF7L2 isoform switch regulate thalamic development?

Michael O. Gabriel }2Joanna M. Bem! Marta B. Wisniewska!

! Laboratory of Molecular Neurobiology, Centre of New Technologies, University of
Warsaw, Warsaw, Poland.

2 Faculty of Biology, School of Exact and Natural Sciences, University of Warsaw, Warsaw,
Poland.

The thalamus is a structure of the brain that pr@sessl relays sensory and motor information

and regulates sleep, wakefulness, memory and learning. Transcription factor 7-like 2 (TCF7L2)
is known to regulate the development of the thalamus by regulating thalamic cell clustering
and migration, growth and guidance of thalamocortical axons and thalamic neuronal
connectivity and electrophysiology. TCF7L2 exists in two groups of isoforms, a full-length
(FL-TCF7L2) isoform that has the-catenin activation domain in the N-terminal and a
dominant-negative (Dn¢ &) / LVRIRUP WK Ratenid BdawtonWid€idin for the

F D QR QL FRaenisWynalling pathway. They are formed by alternative promoter usage
and their relative expression in the mouse thalamus switch from embryonic to adult life. The
Dn-TCF7L2 isoform is more expressad the embryonic mowsthalamus while the FL-
TCF7L2 isoform predominates in the adult mouse thalamus. However, the individual roles of
each isoform in regulating thalamic development and the purpose for the switch in their
expression remain to be explored. Hence, this study aimed to track the time point of switch in
the relative expression of TCF7L2 isoforms in thalamic neurons and the result showed that the
time point of switch in their expression correlates with the period of structural and functional
maturation of the neuronghis data is a relevant guide for further studies aimed at investigating
the regulatory role of TCF7L2 isoforms on the development of the thalamus using TCF7L2
isoform-specific knockout mouse models.



&RQVHQVXV EDVHG LGHQWLILFDWLRRI VQ®& ¥RW XD
YDULDQWY DQG WKHLU LQIOXH®VHQRQOR QB QR®E
VKRUW UHDG VHTXHQFLQJ WHAKQRORJLHV L

6DFKLQ *DOMNKHXV] &KLOXKWWDRY 6HQJOIWRDLQD
-RGNRZVNDWDOLD =DZUBYWADZRULXV]
SOHZF]\QVNL

IDERUDWRU\ RI )XQFWLRQDO DQG 6WUXFWXUDO *HQRPLFV
RlI :DUVDZ :DUVDZ 3RODQG
J)DEXOW\ RI ODWKHPDWLFV DQG ,QIRUPDWLRQ 6FLHQFHV
:DUVDZ 3RODQG
'1$ 6HTXHQFLQJ DQG 20LJRQXFOHRWLGH 6\QWKHVLV /DER

6WUXFWXUDO 9DULDQWY 69V VXFK DV GHOHWLRQV GXSE¢
DOWHUDWLRQV LQ WKHKXPDQ JHQRPH WKDW PD\EH OLQNHG
$ ZLGH UDQJH RI WHFKQRORJLHY DUH FXUUHQWO\DYDLODEO
PHWKRG LV UHVWULFWHG WR D FHUWDLQ W\SH RI 69 ZLWK GL
IHZ \HDUV WKH QHHG WR GHYHORS D UHOLDEOH FRPSXWDWI
FRPSDUH WKH 69V IURP YDULRXV WRROV WR JHW DFFXUDWH 6
WKLV VWXG\ ZH SHUIRUPHG D GHWDLOH®XRDYBE\KXFIRQ OHR@RP
S3ROLVK )DPLO\DQG FRPSDUHG LW ZLWK VKRUW UHDG VHTXH(¢
VDPH IDPLO\LQ WHUPV RI WKH GLVWULEXWLRQ RIVWUXFWXU I
LQ DIDPLO\ ZLWK WKUHH PHPEHUV PRWKHU IDWKHU D PDC

7TKHQ ZH XWLOL]JH &RQVHQVX69 DOJRULWKP WR PHUJH Wtk
LGHQWLI\ WKH UHOLDEOH OLVW RI 69V IRU HDFK PHPEHU RI1 V
HITHFWLYHQHVYVY RI RXU DOJRULWKP ZH SHUIRUPHG DQQRWDW
PHPEHU RI SROLVK IDPLO\ DQG VWXGLHG WKH LQIOXHQFH RI
SDLUHG HQG WL BOAVZKLOH ZH FRPSDUHG WKH OHQJWK DQ
EHWZHHQ ORQJ UHDG EDVHG DQG VKRUW UHDG EDVHG 69V DQ
FRQFOXGH WKDW 69V GHWHFWHG E\ RXU DOJRULWKP RYHU V
FRPSDUHG WR ,O0XPLQD DFURVV DOO 69 VLIHV DQG 69V IURP
UHVROXWLRQ LQ FRPSDULVRQ ZLWK ,O00XPLQD

> @$OWVKXOHU ' 'RQQHOO\ 3 $ KDSORW\SH PDS RI WKH |

> @$PDUDVLQJKH 6/ 6X 6 'RQJ ; HW DO 2SSRUWXQLWL
VHTXHQFLQJ GDWD DQDO\VLV *HQRPH %LRO

> @)XOOZRRG 0 5XDQ < &K,3 EDVHG PHWKRGV IRU WKH LGH
LOQWHUDFWLRQV - &HOO %LRFKHP
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How overexpression of the 1d2 transcription regulator influences hair
development?

Alicja Olczak?!, Karolina Amaro® aX N D V] ‘%Rula\Mazurek', Patrycja DaszczuK,
Tomasz Pieczonkd Kyuson Yun?, Mark Isreal ®, Krzysztof Kobielak®

! Centre of New Technologies, University of Warsaw, Poland
>The Jackson Laboratory, Bar Harbor, ME, USA
3 Dartmouth Hitchcock Medical Center, Lebanon, NH, USA

Currently, existing treatments of alopecia, allow to slow it down, however, they cannot be
applied in each case or bring the desired results. Therefore, there is a huge demand to develop
new therapies to help to solve this problem. Research has shown that hair follicle stem cells
(hfSCs), the population of adult stem cells located in the bulge of each hair follicle, can be
used for therapeutic purposes, leading to the regeneration and growth of hair. The presented
research aims to improve understanding of the biology of hfSCs and hair development.
Previous studies revealed that alopecia is caused by the inappropriate functioning of WNT
(Wingless-type MMTV integration site family) and BMP (Bone Morphogenetic Protein).
signaling pathways in the skin and its appendages, as both pathways play an important role in
the development and growth of hair follicles, as well as the hair regenerative cycle. Moreover,
their competitive balance is crucial for maintaining the homeostasis of hair follicle stem cells
in vivo [1, 2]. The transcriptional regulator ld2, is a downstream effector of the BMP
signaling pathway, acting as a negative regulator of stem cell differentiation, and maintaining
cell stemness.

Mouse hair follicles are an excellent model for studying the biology of adult stem cells due to
the ease of phenotype observation, manipulation, ability to synchronize hair regeneration and
rest cycles. Moreover, mouse hfSCs, maintain their characteristic regenerative propgrties in
vitro conditions. To investigate the role w2 in the skin and its appendages development,
focusing on hair follicles, a transgenic mouse model with constitutive expressida f
ectoderm and its derivatives was generated°fig2due to the use of tissue-specific Keratin
14-Cre (K14-Cre) recombinase system. The established mice line displayed a distinct
phenotype, characterized by visible balding and weakening of the hair coat. Moreover, during
early developmental stages, obtained mice were also significantly smaller in comparison to
the K14-Cre control line. Analysis of changes in hair follicle length and density occurring
during the first hair showed the decreased hair amount and lengthldRdeerexpression.

Taken together, this research revealed thaidBds necessary for the proper hair follicles
development, and therefore the formation of the hair coat in mice. Created transgenic mice
line will be a useful tool for further studies ¢d2 role in hair and skin morphogenesis and
development. Described research is extremely important as it may have a fundamental impact
on regenerative medicine with the usage of stem cells, contributing to the discovery of a
therapy that will be able to recreate lost hair and fully functional skin.

[1] Kobielak K, Stokes N, de la Cruz J, Polak L, Fuchs E. Loss of a quiescent niche but not
follicle stem cells in the absence of bone morphogenetic protein signaling. Proc Natl Acad Sci
USA. 2007;104(24):10063-8.

[2] Kandyba E, Leung Y, Chen YB, Widelitz R, Chuong CM, Kobielak K. Competitive
balance of intrabulge BMP/Wnt signaling reveals a robust gene network ruling stem cell
homeostasis and cyclic activation. Proc Natl Acad Sci. 2013; 110(4)8.351



6\QWH]D 1DQRF] VWHN :DQDGRZ\FK 2UD] ,FK :S&'
%RURZRGRUNYZ : 3BRUYZQDQLX = ,Qapadolyndb WD O L] D

Piotr A 2 U & R'2Z WNGrochala

L Centrum Nowych Technologii Uniwersytetu Warszawski@go, UNL L : [ \Wa¢dtawa,
Polska
2WydzZL D& &KHPLL 8QLZHUV\WHdstéxta:T) WardZaway Rblskb] R

%RURZRGRUNL PHWDOL ]J]QDQH ]JH VZRMHM Z\VRNLHM ]D
N WHP |GROQR FL GR FKHPLF]QHJR PDJD]J\QRZDQLD ZRGRUX
MX* RG ODW I1LHVWHW\ ZLHOH ] QLFK UR]NaD®D VL Zz
UR]J]NaDGDM FH VL SRQL*HM f& RERN ZRGRUX Z\G]JLHOI
toksyczny diboran.

WRGRUHN ZDQDGX ,, Z RNRaR f& LVWQLMevhH Z UyZQ
metalicznym wanadem [3].

VH2 F 9 #C

OHFKDQRFKHPLF]QH GRPLHVINRZDQLH ERURZRGRUNyZ V
aniony [BH]* L SRZRGXMH REQL*HQLH WHPSHUDWXU\ LFK UR]N&
GRPLHVINRZDQHJR ]Z20fl& X RW]X & WG Rk¥w&hia Bdrddvddorku sodu
tlenkiem wanadu (V) [4].

=DVWRVRZDQLH QDQRF] VWHN ZDQDGX ]J]QDF]QLH ]ZL NV
GRFKRG]LU GR HIHNWyZ NDWDOLW\F]Q\FK 1DQRF] VWNL Z\W
(1) w  tetrahydrofuranie (THF), lub o-difluorobenzeni@-DFB), scharakteryzowano
EDGDQLDPL 7(0 L X*\WR GR GRPLHV]NR&Dkego @& URZRGF
sodowego.5R]NabG WDN RWUJ\PDQ\FK PDWHULD&yzZz |RVWD& ]1DQ
przy jednoczesnych pomiarach DSC oraz analizie MB]RZ\FK SURGXNWyZ UR]N
SRUyZQDQ\ ] Z\QLNDPL GOD WOHQNyZ ZDgykbXego'OD ER
GRPLHVINRZDQLH QDQRF] VWNDPL VNXWNRZDaR GDOV]\P V&
100f& GOD SUYEHN GRPLH\W NUR Z&yQ \tlekkand DdQ kaR f& Z
SRUYZQDQLX ] f& GOD SUYENL F]\VWHM

[1] J., Tomasz, W. Wegner i W. GrochaldDalton Trans. 42, 19 (2013).
[2] W. Grochala i P. P. Edwards, Chemical Rev.,, 104 3 (2004).
8] J. J. Reily i R. H. Wiswall, Inorganic Chemistry, 9, 7 (1970)
[4] L. J. Bannenberg, et alnt. J. Hydrog. Energy5, 58 (2020)



6\QWKHVLV RI 3IXPPHUHUTfV .HWRQH DQG LWV $QI
promoted Oxidative Phenolic Coupling

Sudeep Sarka?, Manoj K. Ghosh?, Marcin Kalek2

a Centre of New Technologies, University of Warsaw, Banacha 2C, 02-097 Warsaw, Poland
b Faculty of Chemistry, University of Warsaw, Pasteura 1, 02-093 Warsaw, Poland

Phenols constitute valuable starting materials for the synthesis of heterocycles. In particular the
oxidative phenolic couplings, wherein two or more molecules of a phenol become linked
together, constitute an important class of reactions [1]. One product of the oxidative coupling

of paraVXEVWLWXWHG SKHQROV LV 3XPPHUHUYV NHWRQH FRC
motif. It is present among the morphine family of narcotic analgesics, for example in codeine,
DQG LQ DQ $O]KHLPHUYV GLVHDVH GUXJ JDODQWKDPLQH

$Q LQWHUPROHFXODU SKHQROLF FRXSOLQJ SURPRWHG E\
ketone and its analogs has been developed [2]. The reaction allows for the preparation of
products derived from both phenols and naphthols, bearing various substitution patterns, in
excellent diasteroselectivity. Controlling the selectivity in such intermolecular coupling is a
major challenge. The formation of Pummerer Ketone type compounds as sole low molecular
weight products, which together with simple experimental conditions, originating from the
incipient ortho-para coupling, followed by the conjugate addition of the residual hydroxyl group

to the resulting cyclohexadienone ring, thus accessing such molecular complexity in a single
step makes the reaction interestamgl a convenient entry to this important molecular motif.

PhIO
R2_| = K3PO4 -
! -
= DCE, 1t, 2 h
Rl

14 examples
22-38% yield

e selective formation of Pummerer's ketone
e simple conditions
o broad scope

[1] 6 <DPDPXUD ,Q 3%$7%,16 &KHPLVWZI RappopXrQEMIGIRQDO *UR?
Wiley & Sons, Ltd., 2009.
[2] S. Sarkar, M. K. Ghosh, M. Kalek, Tetrahedron Lett. 61)262459.
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Optical coherence microscopy in non-invasive, subcellular imaging of
mammalian zygotes

Monika Fluks?!, Szymon Tamborsk?, Maciej Szkulmowsk?, Anna Ajduk !

! Reproductive Biology Group, Department of Embryology, Institute of Developmental
Biology and Biomedical Sciences, Faculty of Biology, University of Warsaw, Poland.
2 Optical Biomedical Imaging Group, Institute of Physics, Faculty of Physics, Astronomy and
Informatics, Nicolaus Copernicus University in Torun, Poland.

Confocal microscopy and other fluorescence microscopy methods applied in biology
allow for detailed structural and dynamic studies of a single cell, but require fluorescent
markers to visualize cellular architecture and may cause short- and long-term photo-damage.
Bright-field microscopy, although non-destructive, does not provide detailed structural
information. Optical coherence microscopy (OCM) is a promising alternative, as it does not
require sample pre-processing or labelling and is capable of providing three-dimensional (3D)
images of intracellular structurgk]. Here we investigated whether OCM imaging of zygotes
can provide information useful for embryo quality assessment. We applied OCM to visualize
the number and size of pronuclei, as well as a distance between them in mouse zygotes, which
reportedly correlate with their ability to develop to high-quality blastod@gtsThe OCM
scanning protocols were verified to be safe for the embryos. However, we showed that none
of the examined parameters correlated with the total number of cells, or the number of
trophectoderm, epiblast and primitive endoderm cells at E5.0. Surprisingly, though, pronuclei
size correlates with the t3-t5 interval in the embryo. Our results, therefore, suggest that OCM
scanning at the zygote stage has limited potential as a tool in embryo quality assessment.

[1] K. Karnowski, A. Ajduk, B. Wieloch, S. Tamborski, K. Krawiec, M. Wojtkowski, and M.
Szkulmowski,Sci Rep7, 4165 (2017.
[2] A. Ajduk, and M. Zernicka-Goetilol Aspects Med4, 903-18 (2018



'"HYHORSPHQW 21 80WUD +LJKWKURXJKSXW OLFURIC
2]l OLFURELDO &RPPXQLWLHY 7TRZDUGYV %LRUHPI

/| SRWHQ@DDPLQVNL / 'UHZQLDN

'HSDUWPHQW RI (QYLURQPHQWDO OLFURELRORJ\ DQG
OLFURELRORJ\ )DFXOW\ RI %LRORJ\ 8QLYHUVLW\ RI :DUVD

(QYLURQPHQWDO PLFURELDO VDPSOHYV DUH FRPSOH[ DQG DE
LQGXVWU\ DQG ELRUHPHGLDWLRQ WKHVH VDPSOHV H J V
DSSUR[LPDWHO\ [ A PLFURELDO RSHUDWLRQDO WD[RQRP
6FUHHQLQJ RI ELRFRQYHUVLRQ SURSHUWLHY RI D ODUJH Q X
VSHFLHVY LV D FKDOOHQJLQJ WDVN &ODVVLFDO PHWKRGYV
UHODWLYHO\ H[SHQVLYH ORZ WKURXJKSXW DQG GR QRW S
PLFURELDO FRQVRUWLXP 6XFK DSSURDFKHV XVXDOO\ UHV)
WKH ORVV RI PDQ\ KLJKO\ DFWLYH VWUDLQV
Instead of performing assays in vessels as flasks or wells, researchers have been increasingly
focusing on miniaturisation of experiments [2]. Droplet microfluidics is a relatively novel
technology allowing of performing biochemical assays inside stable microdroplets [3]. This
technology brings several competitive advantagesll volumes, unprecedented ultra-high
throughput enabling to screen up to 100 million reactions per day, monodispersity.
,Q WKLV SURMHFW |, ZLOO XVH VWDWH RI WKH DUW WHFKQL
DQRG VHOHFWLRQ RI WKH PLFURELDO SRSXODWLRQV EDFWH
RI' VHOHFWHG SROOXWDQWYV 1H[W , ZLOO SHUIRUP Gt
FKDUDFWHUL]DWLRQ RI WKH PRVW SRWHQW PLFURELDO SUE
ELRUHPHGLDWRQ SURFHVVHV LQ D ODUJHU VFDOH
7KH PLFURELDO SRSXODWLRQV ZLOO EH WHVWHG LQ KLJI
ELRFRQYHUVLRQV VXFK DV GHJUDGDWLRQ RI SHVWLFLGHYV
HQFDSVXODWH®@RLQ VEGRI ZPOMHWY WRIHWKHU ZLWK SROOXWD ¢
G\HV IRU IOXRUHVFHQW RU DEVRUEDQFH UHDGRXW > @ 65D
LQ IRUPDWLRQ RI XS WR PLOOLRQV RI FRPELQDWRULDO PLF
VLQJOH XS WR VHYHUDO YDULRXV FHOOV 1H[W WKH HPXO
WHPSHUDWXUH R[\JHQ DYDLODELOLW\ WR DOORZ EDFWHU
KLIJIK WKURXJKSXW PLFURIOXLGLF VRUWLQJ ZLOO EH SHUIR
'H ZLOO XVH EL IXQFWLRQDO GURSOHW PLFURIOXLGLF VR
DPRXQW RI VFDWWHUHG OLJKW DQG WKH UDWH RI D ELRF
DQG DEVRUEDQFH 7KH PRVW SURPLVLQJ PLFURELDO FRC
PDFURVFDOH FRQGLWLRQV ERWK H[ VLWX DQG LQ SLORW D
'LWK D PLFURIOXLGLF DSSURDFK IRU VHOHFWLQJ SRSXODYV
UHVHDUFK WRRO WR LGHQWLI\ RSWLPXP SUHSDUDWLRQV
WHFKQRORJLHY GHYHORSHG GXULQJ WKLV SURMHFW ZLOO
PLFURELRORJ\ DQG ELRWHFKQRORJ\ 7KH KLJK WKURXJKSXWV
IRU GLUHFWHG HYROXWLRQ RI ELRFDWDO\VWYVY VWUDLQ LP
XVLQJ IXQFWLRQD@PHWDJHQRPLFV >

[1] L. Roesch, R. Fulthorpe, A. Riva, et al., ISME, 283290 (2007).

> @PrakadanA. Shalek, D. Weitz, Nat Rev Gerl, 345861 (2017).

[3] T. S. KaminskiO. SchelerP. Garstecki, Lab Chidl6, 2168-2187 (2016).

[4] R. J. van Tatenhove-Pel, et al., Current Opinion in Biotechn@agy2-81 (2020).
[5] P. Y. Colin, et al., Nat Commug) 10008 (2015).
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Cloning procedure of the found short peptide binding silver
nanoparticles RFEHPAV PR TE M) into the T7 phage capsid protein

Mateusz Szymczak, -DURV aDZ 3D g R&NQdlect

! Department of Molecular Virology, Institute of Microbiology, Faculty of Biology, University
of Warsaw, Miecznikowa 1, 02-096 Warsaw, Poland,

In 1985, the 2018 Nobel laureate George P. Smith described a M13 Phage Display
technique. Based on fusion of short nucleotide sequences with the sequence of plll gene of
M13, the technique enables the display of various peptides on plll protein of M13 and
construction of a peptide library. With such a peptide library, it is theoretically possible to
identify any peptide with a desired feature, e.g. binding to metal or metal oxide nanoparticles.

The aim of this study was to identify a new peptide sequence with high binding
efficiency to silver nanoparticles (AgNPs) and to present it on a T7 capsid.

At the beginning, with the use of a M13 phage library and biopanning procedure, we
identified a new AgNP-binding peptide (RFEHPAVPRTEM). Next, phage-exposed peptide
binding efficiency to AgNPs was explored. The binding efficiency to AQNPs was three orders
of magnitude higher in comparison to M13KE (maternal M13 phage). We then constructed T7
phages presenting the identified peptide on their virion surfaces on gpl0A protein. The
identified peptide (RFEHPAVPRTEM) displayed on T7 did not affect phage virion
morphology and such recombinant T7 phages (T7-AgNPs) were effectively propagated and
purified. In conclusion, we constructed a new molecular tool - a recombinant T7-AgNPs
phage - that could be used in various experimental efforts including silver nanoparticle
synthesis or in biomedical applications. This research was funded by the National Science
Centre (Poland) within the project grant no. 2016/23/B/NZ6/02537 (to Piotr Golec).



The regulation of the expression of Grainyhead-like
(GRHL) genes in the context of human cancer

Agnieszka Taracha- L Q L H 2\GN&gorz Kotarba!, Michal Miller 2, Michal
Dabrowski?, Tomasz Wilanowskt

1
Institute of Genetics and Biotechnology, Faculty of Biology, University of Warsaw,
1 Miecznikowa St., 02-096 Warsaw, Poland

2
Laboratory of Bioinformatics, Nencki Institute of Experimental Biology of Polish Academy
of Sciences, 3 Pasteura St., 02-093 Warsaw, Poland

Genes from the Grainyhead-like family are found in all animal species and fungi that
were studied so far. In mammals there are three genes that belong to this family: Grainyhead
like 1 (GRHLY), Grainyhead-like 2GRHL2 and Grainyhead-like 33RHL3.

GRHL genes are directly involved in the process of carcinogeaedishanges in the
levels of expression of these genes often brings about the development of many types of
cancer.

The aim of our project was to perform a systematic analysis of promoter regions of the
GRHL genes in order to identify and characterize transcription factors binding to the
promoters of these genes. We conducted bioinformatics analyses of the promoter regions for
each of the threeGRHL genes. Subsequently, using appropriate experimental methods
(chromatin immunoprecipitation, reporter gene assays, etc.) we verified whether the predicted
transcription factors indeed regulate the expressi@RHL genes.

In our project we discovered additional transcription factors regulating the expression
of GRHL genes. Consequently, our findings may allow to identify novel drug targets in
signaling pathways whose activation or inhibition may lead to changes in the levels of
expression oGRHL genes.

Here we present the obtained results.
This work was supported by the National Science Centre grant 2016/21/B/NZ1/00279.



:Sa\Z VSRaHF]J]QR FL GUREQRXVWURMyYZ QD F\NO KL
FIDUQ\FK &XSNDFK ERJDW\FK Z NRSDOQ PDWF

P. AR P *f R. Stasiuk!

lUniZHUV\WHW :DUV]DZVNL :\G]LD& %LR ®RdhkowaDNaDG *HR
Warszawa, Polska
23ROLWHFKQLND :DUV]D Z \BNddwlah@EhHpdioteQhviky/j® \COANHIU L L
URGRZLVND =D N@bvWBejskd BOONMkkdwa, Polska

&HOHP QDV]J\FK EDGD E\aR RNUH OHQLH SRWHQFMDOQHJF
(DMC- deep microbial commity ]DV LHG O D Mc#axmyKB&-Kl&HK shal¢ na cykl
KDORJHQRZ\ Z URGRZLVNX SRG]JLHPQ\P MDNLP E\aD NRSI
sekwencjonowania metagenomicznego typhotgun VFKDUDNWHU\]RZDQR Uy*C
JHVSRaX GUREQRXVWURMyYZ |[DVLHGODMBE\ ER SIRW HL B AINRS B O
PDWHUL RUJDQLF]Q RUD] JLGHQW\AILNRZDQR JHQ\ NRGXM F
halo- L GHKDORJHQDFML :\QLNL EDGD XMDZQL-85 g2byH]QDQH
NRGXM FH HQL\FOHKDORIJHQXM FH Z W\P KDORJHQD]\ VSHF\
metaboliczne oraz geny kedM FH H@iesink] FH Z GHKDORJHQDFML NRPF
: UyG JHQYZ LKBOBIRDORJHQD] QDMOLF]QLHM Ralvaar®RZDa\ J
dehalogenasé 2-haloacid dehalogenaseZidentyfikowanie rodzajow bakterii znanych z

literatury jako zdolne do przeprowadzania proceséw halo- i dehalogenaEjs¢gaklomonas

RUD] REHFQR U0 JHQYyZ NRGXM GHKDOGRJHQXWDPIR Z PHWDJH
sugeruje potencjalny 8 a\ drobnoustrojow w naturalny proces obiegu halogenéw w
EDGDQ\P URGRZLVNX 3RWZLHUG]LaA\ WR UyZQLH* Uy*QLFH |
RUD] Uy*QRURGQR 0 KDORJHQRZDQ\FK ]JZL INyZ RUJDQI
VNRORQL]JRZDQ\P SU]JH] PLNURRUJDQL]JP\ AXSNX L Z aXSNX ]I
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Otrzymywanie [68Ga]GaCl; z tarczy sta ej w cyklotronie medycznym
Jakub Boraty ski'? Micha Jagodzi skil?and Zbigniew Rogulski®

! Centrum Produkcji Radiofarmaceutykéw VOXEL S.AWibc awska 1-3, 30-006 Krakéw,
ZWydzia Chemii, Centrum Nauk Biologiczno-Chemicanyniwersytet Warszawski, ul.
wirki i Wigury 101, 02-089 Warszawa

Izotop ®®Ga jest zwykle eluowany z generat6f&ef®Ga, jest przez to atwo dogny
w pracowniach PET (Medycyna Nuklearna), ktore nasigdaj cyklotronu na miejscu.
Cechy®Ga, ktére posiada ten izotop czymjo po danym radionuklidem dla diagnostyki
PET i pierwszym szeroko doghym radioaktywnym jonem metalu typu PET do rutyega
stosowania na caymwiecie. Za pomoc chelatora mona atwo go przyczy do
biologicznie aktywnej csteczki przez co nadaje sio sprzgania z rénymi biomoleku ami
wykorzystuj cymi dwufunkcyjne chelatory i rine makroczsteczki. Fizyczne w &iwo Ci
izotopu®®Ga to: emiter pozytonéw (89%) oraz 68-minutowy okres pé rozpadu [1].

Dost pne s dwa g 6wne radionuklidy do pozytonowej tomografinisyjnej (PET)*F i
c, ktére mona stosowa do radioznakowania bez znacej zmiany w aciwo Ci
biologicznych zwizkdw, oprécz ich korzystnej charakterystyki p6 radp. Jednak wad
radiometali jest potrzeba chelatora, co jest rowidd przewag nad izotopami®F i *'C.
Dzi ki temu radioznakowanie metalami promieniotwoérczyjest bardzo atwe, me by
prowadzone w roztworze wodnym i z odpowiednim deborchelatora np. w temperaturze
pokojowej. Umoliwia to radioznakowanie zwzkéw wraliwych na temperatur lub na
rozpuszczalniki organiczne (np. przeciwcia a). Dkde&o wybor chelatora daje miwo
radioznakowania jednego zveku r6 nymi radiometalami. Dzki temu moliwe jest szerokie
zastosowanie (PET, SPECT, MRT i terapia) zku jedynie poprzez wymianradiometalu
przy minimalnych zmianach w zachowaniu biologicznychatwia to skoncentrowanna
pacjencie opiek od diagnozy przez obrazowanie molekularne poeleiez np. madiwe
po czenie z lutetem-177 jako paeranostyczn

Z powodu powanych wad generator6#Gef®Ga (bardzo wysokie koszty zakupu, data
wa no ci generatora, madostpno na rynku, stosunkowa ma a iloizotopu®Ga z elucji,
konieczna kilkugodzinna przerwa pomzy kolejnymi elucjami) zacto otrzymywa izotop
®Ga za pomoc cyklotronéw medycznych z yciem tarczy staej [2] m.in ywaj c
elektrodepozyciji jako metody przygotowania tarcayzbogaconeg&zn [3].

W pracy oméwiono metodotrzymywania {°Ga]GaCh z tarczy sta ej w cyklotronie
medycznym w Centrum Produkcji Radiofarmaceutykow XED w Krakowie w jakoci
zgodnej z wymaganiami Farmakopei Europejskiej @ralarej Praktyki Wytwarzania (GMP).

[1] K. Kumar,Cancer Biotherapy And Radiopharmaceuti¢c8ls 3 (2020).

[2] E. Jussing, S. Milton and E. Sam&ipmolecules11,1118 (2021).

[3] M. Lin, G.J. Waligorski and C.G. Leper&pplied Radiation and Isotope433 1-3
(2018).
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=QDNRZDQLH NRPYUHN XN&ADGX LPPXQRORJLF]QH
> @MRGRIHUU\W\Q\

aXNDV] KHH®DGDOHEELUQQHZ 5RIXOVNL

\G]LD4 &KHPLL 8QLZHUV\WHW :DUV]DZVNL XO 3DVWHXL
, QVW\WXW %LRORJLL 6]J]NRaD *ayzQD *RVSRGDUVWZD :LHI
:DUV]IDZD 3ROVND

=JRGQLH ] Z\GDQ\P Z URNX ELXOHW\QHPZA1RZRWZR
URNX  Z URNX FKRURE\ QRZRWZRURZH |GLDJQR]RZDQ
L RGSRZLDGD4\ RQH |D SRQDG WA\VL F\ JJEGRYZRV@DZLKER
VRELH ]D FHO RSUDFRZDQLH PHWRG\ VHEYV iU B30 KR
QRZRWZRURZ\FK JH V]FJHJYyOQ\P XZ]JO G QW MR)QKNPK PGIOMD \
QRZRWZRUyZ ]4R OLZ\FK :\WW SRZDQLH RGOHJA&FLKI R ]HU
SDFMHQWD QDGDMH FKRURELH FKDUDNWH UV R RARZDQLM L
QDMSRZV]JHFKQLHMV]\FK SURFHGXU WHURNXHRWEH |QUFKS L VK
SRQDG PLHUWHOQR FL ] SRZRGX UDND SU]JHU]XWRP QRZ

. UDPDFK SURZDG]RQ\FK Z QDV]\P ]HVSROH SUDF E
V GR ZLDGF]HQLD QDG ]DVWRVRZDQLHP ZHNWRX®ABEGROR.
LPPXQRORJLF]JQHJR GR GRVWDUF]DQLD SUHSDRDRZAHEMOHF
'RQLHVLHQLD OLWHUDWXURZH Z\ND]XM DWVAKR NDRHR FW XINMQFE
> @ 'RW\FKF]DV SU]JHSURZDG]RQH HNVSHU\PHQWX ] ]DV
LPPXQRORJLF]QHJR J@IRRBBIANK IOXNR] RUD] UDGLRNRQL
] LIRWRSKXP SRWZLHUG]L4\ ]GROQR i GR PLJUDFML ]QDN
5%: ]JDUYZQR GR JX]D SLHUZRWQHJR MDN L SINBQHKWYyZ
Z\QLNL F]DVX PLJUDFML NRPyUHN GR WNDQNL QRZRWZR
]JDVWRVRZDQLD UDGLRQXNOLGYZ R GaX*V]\P FIDRMWR SRARZ
Z\W\SRZDQ\P GR GDOV]\FK SUDF HNVSHU\BHRW B ®QLBK VNIHWF
Z\NRUJ\WW\ZDQ\ Z PHG\F\QLH QXNOHDUQHM) GR RRRWYRUZ PZ
WDUF]J\F\ : SUHJHQWRZDQ\FK EDGDQLDFK ¥¥]ZBNIIZDRQR
> @MRGRIHUU\W\Q\ L ]QDNRZDQLD PDWHULDXNXVEDRORKLF]
SUHSDUDWYZ

%DGDQLD JRVWDA&\ JUHDOL]RZDQ\ Z BRFEDFK SURMHNW X
, 3URJUDP 2SHUDF\MQ\ :LHG]D (GXNDFMD 5R]ZyM
] (XURSHMVNLHJR )XQGXV]X 6SR4AHF]QHJR RUDPSREZBQSO
LIRWRSDPL * UR]ZyM DOWHUQDW\ZQHJR XNA&aDGXU]JGRVWD L
1DURGRZH &HQWUXP 1DXNL XPRZD QU 802 167

> @ :RMFLHFKRZVND 8 HW DO IRZRWRERX \ .ITARVOLZB
.UDMRZ\ 5SHMHVWU 1RZRWZRUyZ

> @ 9DODVW\DQ 6 &HOQEFHUJ 5 $
> @ &RKHQ / Y$ORIRW DO =
> @ .LUDJD &RRHME D&OKHP 5HY



1RZH IRWRZUD*OLZH SROL PHW DNU\ODQ\ ]DZLHUL
Z\ND]X M IFHHIN 4R N U\ V R\N O L\P]I@RH i ] PoldrR§AdG ATRP

3LRWU &LHFLYUVNL 3DZH& : ODMHZVNL (O*ELH\

\G]LD4&4 &KHPLL 8QLZHUV\WHW :D09B8Wersyawh XO 3DVWH

S3ROLPHU\ ZUD*OLZH QD ERG(FH WR PDWHULDAa\ |GROQH «
] RWDF]IDM FHIJR LFK URGRZLVND -HGQ\P ] ERG(FyZz MHVW
zza-kresuUVWYLV 3RG ZSa\ZHP ZLDWAaD F] VWHF]ND SROLPHUX P
FL IL]Z\NRFKHPLF]JQH RG WHPSHUDWXU\ SU]JHM U ID]RZ\FK
(OHPHQWDPL EXGXOFRZ\PL PDWHULDaX SROLPHURZHJR ZU
YLV V PL G]\ LQQ\PL SUJHa FIQLNL PROHNXODUQH NWyYyUH F
minimum dwoma stabilnymi termodynamicznie stanami.[1]

SURMHNWRZDQLH L VIQWH]D UHVSRQV\ZQ\FK SROLPHUYyZ
SRSU]JH] LFK QDGDO WUXGQ VI\QWH] Z\M WNRZH Z&aD FLZR
stosowania przed V]\VWNLP Z QDQRPHG\F\QLH FKHPLL PDWHULDA
FKHPLL SRZLHU]JFKQL 'JL NL | DVWRVRZDQLX NRQWURORZDQ
jak ATRP (angAtom Transfer Radical PolymerizatipP R*QD RWU]J\PDU GR-EU]H ]G}t
ne, fotowra* OLZMHHOHFKHOLF]QH KRPRSROLPHU\ R QLVNLP ZVND(C
FL GDOV]HM IXINFMRQDOL]JDFML

PHOTQOresponsive Rf /('j?/ R=-H, -CH,

molecular switch 0”0 o
I\©\ ATRP H@\
N

SUHIHQWRZDQH EDGDQLD VNXSLDM VL QD V\QWH]LH IR
ZLHUDM F\FK XJUXSRZDQLH DJREHQ]JHQRZH SU]\a FFRQH GR
NLHJR &4 FIQLND PHW\OHQRZHJR )RWRZUD *@thrd HraBsReO L PH U\
Radical PolymerizatiofATRP) £+ Z\NRU]J\VW XM F Uy*QH XNaDG\ NPWDOLW!
mery cKDUDNWHU\]XM VL Z VN G\WSHUV\MQR FL 3'-" R
LIRPHU\]DFML SRG ZSa\ZHP QD ZLHWODQLD FR SR8ZLHUG]
orazH 105 ] QD ZLHWODQLHP 3ROLPHU\ WH PRJ SU]JHFKRZI
HQHWBRGF]DV QD ZLHWODQLD ZLDW&aHP 89 G]LcN-rapMDZLV N X
JUXS FKURPRIRURZ\FK (QWDOSLD WHJR SURFHVX J]RVWDAI
kalorymetrii skaningowej (DSC) i jest wysoka (61-AJ G]L NL FJHPX PDWHULDA&
zastosowany do przechowywania energii. Wytworzone azopolimery pomimo bardzo
NUyW N L HJ RjeédnaF§rQdaniatylenowa), D] XM ZaD FLZR FL FLHNARNU\
zaobserwowano i potwi€ |RQR ]D S RP RKkepii PdldidaRryjnej (POM) oraz
rozpraszania promieniowania rentgenowskiego (WAXS).[3]

[1] S. Sun, S. Liang, W.-C. Xu, G. Xu and S. Vlalym. Chem .10, 4389 (2019);
[2] K. MatyjaszewskiMacromolecules45, 4015 (2012);
> @ 3 &LHFLYUVNL 3 : @DwhdrgAMNelL72(20eH.JLHO



Cubosomes As Nanocarriers For Doxorubicin And Short-Lived
Radionuclide For Cancer Treatment

A. Cytryniak !, E. Nazaruk!, A. Majkowska-Pilip?, A. Bilewicz?, R. BilewicZ

lUniversity of Warsaw, Faculty of Chemistry, Pasteura 1, 02-092 Warsaw, Poland
2Institute of Nuclear Chemistry and Technology, Dorodna 16, 03-195 Warsaw, Poland

Standard chemotherapy acting on the quickly dividing tumour cells, causes also damage of
healthy tissues leading to adverse side effects. To reduce the side effects of the drug, achieve
its sustained release or improve its stability they can be delivered encapsulated in appropriate
drug carriers. In this study we propose tailored lipid liquid crystalline carriers which
incorporate an anticancer drug (doxorubicin) and complexed-khed radionuclide 1°Bi)

in order to obtain more effective action towards the cancer cells.

Lipid liquid crystalline formulations, such as cubic phases and cubosomes, are promising
nanomaterials as drugs carriers due to their biocompatibility and large internal interfacial area
allowing to accommodate large amounts of therapeutic agents. Cubic nanostructures have
been most extensively studied because of their sustained drug release properties and ability to
maintain a three-dimensional structure under a range of physiologically relevant conditions
and they have been already proven to be excellent drug delivery systems [1-4].

We prepared cubic phases and cubosome formulations with doxorubicin (DOX), a drug with
particularly negative side effects, and an amphiphilic ligand, which forms stable complexes
with 213Bi radionuclide. We characterized the structures of such formulations using small-
angle X-ray scattering (SAXS) and we determined the stability and sizes of cubosomes by
dynamic light scattering (DLS). To investigate the behaviour of the DOX incorporated in the
carrier together with chelating agent and to monitor the drug release kinetics we used
electrochemical methods. We considered Korsmeyer-Peppas and other mathematical models
to describe the DOX release profile.

We used MTS assay to evaluate cytotoxic effect of the cubosomes with doxorubicin and
complexed*Bi upon selected cancer cell lines.

[1] E. Nazaruk, A. Majkowska-Pilip, R. BilewicghemPlusChen82, 570 (2017)

[2] A. Cytryniak, E. NaDUXN 5 %LOHZLF] ( *yU]\ Weipsiak, R)HOHFKF
Walczak, A. Mames, A. Bilewicz, A. Majkowska-Pililanomaterials10, 2272 (2020)

> @ 0 OLHU]ZD $ &\WU\QLDN ANanbnmaterialsBl 1636520¥8) OH ZL F]

[4] E. Gajda, M. Godlewska, Z. Mariak, E. Nazaruk, D. Gawalt, J. Mol. Sci, 21, 5039

(2020)



# 1%
$
) *
"
|
88—
. "
5 0
1'$
01
4
%8 0
%' 0
5
1

Lo
b SH% $H# & $H(

I "%

# %&' !

# # o #

+0 1/
2)345 01 675 + ! 2 3) 4
7 7 5 / #

+@73A4B365/

! $% % &

A F 6 9 1 G

2 3 6 7 5 F O
0 1 ! %" & &&DC-; &

%,"!

;CD &.-:E&.->



% &

()!3& 4

n<=">? @# </

5

- xA

7

8

%

ll#

O

6!

%



S\WVWHP SU]HN 8ddanz@riatycznego oznaczania wybranych tioli

-XVW\QD *a'RkabiFtreelak !, Robert Koncki

1'\G]LD4& &KHPLL 8QLZHU VRa¥tea 1,MR0OBDVEavsKawa, Palska

7LROH VWDQRZL JUXS ]ZL INyZ RUJDQLF]Q\FK SRVLDGD
(-SH). OR*QD MH F@D@W(WWNLFK RUJDQL]PDFK *\Z\FK ]H Z]JC
IXQNFMH WDNLH M DpNeRstrEseR GkeydbcRmymbikAV UJ]\P\ZDQLH DUy Z(
SUDZLGARZHM VWUXNWXUZ telgopZ RAX Q NFKIIQ EHO RIEMU> P@ *H S
VL GR Z\WW SRZDQLD QDVW SXM F\FK FKRUYE $,'6 FXNU]\
LWS > @ &R ZL FHM RVWDWQLH GRQ Ladetylowapobho@na W H U D W
F\WWWHLQ\ PR*H E\lelBRWemn@IEMBIQQXP]DND*HQLD -ZAB|XVHP &29

*ayZQ\P FHOHP SUHIHQWRZDQ\FK EDGD E\4A4R RSUDFRZD
V\VWHP SU]JHS4\ZRZHJR GHG\NRZDQHJR GR HQ]\WRWUOA]QHJ
(L-cysteiny, D-cysteiny, N-acetylocysteiny, L-glutationu zredukowanego, cysteaminy
i mesny). 3URSRQRZDQD PHWRGD E\aD RSDUWD QD SRPLDU]H
utleniania. pAHQ\OHQRGLDPLQ\ Z REHFQR FL QDGWOHQNX ZR!
SHURNV\GD] FKU]J]DQRZ '"HWHNFM IRWRPHW Wik ] Q SuU
JPLOQLDWXU\]RZDQHJR GHWHNWRUD SU]JHSa\ZR-Detddor W\SX 3
Diode [4]). 3R SURFHVLH RSW\PDOL]DFML Z FHOX SRWZLHUG
]IDSURMHNWRZDQHJR XNAaDGX 0&)$ SUJHSURZDG]RQR DQD¢
Ponadto, uzyskane wynikilRVWDa\ (R yezQitatami otrzymanymi podczas
PLDUHF]NRZDQLD MRGRPHWU\FIQHJR PHWRGD UHIHUHQF\M¢

[1] K. Ulrich, U. Jakob, Free RadiBiol. Med.140, 14 (2019).

[2] M. K. Sagoo, L. GnudiFree Radic. Biol. Medl16, 50 (2018).

[3] F. L. Poed. Corn, Med. Hypothesdsl3 1 (2020).

> @Tymecki, M. Pokrzywnicka, R. KonckAnalyst.133 1501 (2008).
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SUL\DOND - DQWaRPLHM 1RWPNDRZVNHUF]DN

J)DEXOW\ RI &KHPLVWU\ 8QLYHUVLW\ RI :DUVDZ DO )ZLUNL L :

%LRJHQLF XQVDWXUDWHG K\GURFDUERQV . SLQHQH ¢
DEXQGDQW QRQ PHWKDQH YRODWLOH RUJDQLF FRPSRXQG
WKHLU JDV SKDVH R[LGDWLRQ VLJQLILFDQWO\ FRQWULEX\
DHURVROV 7EAYM/MQHUDWLRQ R[LGDWLRQ SURGXFWV RI WKF
DUH GLFDUERQ\O FRPSRXQGV SLQRQDOGHK\GH OLPRQDOG
DUH UHDGLO\ VROXEOH LQ ZDWHU )RU WKLV UHDVRQ XQG
XQGHUJR IXUWKHU R[LGDWLRQ E\ UHDFW L Y¥H6 R SHHFL H5/2 & QO
DWPRVSKHULF ZDWHUV WR \LHOG D FDVFDGH RI ORZ YRODW

7KH JRDO RI WKLV ZRUN LV WR LQYHVWLJDWH WKH UH

521 LQ WKH DTXHRXV SKDVH )LUVWO\ SLQRQDOGHK\GH
DOGHK\GH ZHUH V\QWKHVL]J]HG YLD UHGXFWLYH R]JRQRO\VL
S\ULGLQH DEGFEOXPIQHHXKURPDWRJUDSK\ 6XEVHTXHQWO\ N
WKH UHDFWLRQV RI WKH VIQWKHVL]J]HG GLFDUERQ\O FRPSRX
ZLWK WKOH® 526 JHQHUDWHG E\ WKH SKRWRFKHPLFDO GHFR
ZHUH LQYHVWLJDWHG

SHDFWLRQV ZLWK6WHKHHH +FDQGLIHG RXW LQ WKH DTXHRX
UHDFWRU GHYHORSHG LQ RXU ODERUDWRU\ WR VLPXODWH V
LQYHVWLIJDWLRQ $QDO\WHV ZHUH TXDQWLILHG ZLWK JD
VSHFWURPHWU\ *& 06 7TKH ELPROHFXODU UDWH FRHIILFLF
WKH UHODWLYH UDWH PHWKRG DQG WKH PHFKDQLVPV RI WK
RI WKH SURGXFWYV GHWHFWHG ZLWK *& 06

/ILWHUDWXUH

1. Khalaj, F. et al. Acyclic Terpenes Reduce Secondary Organic Aerosol Formation from
Emissions of a Riparian Shrub. ACS Earth Sp. Chem. 5, (2021).
2. Lee, A. et al. Ozone Oxidation of Monoterpenes, Sesquiterpenes, and Oxygenate d Terpenes:

Product Yields and Relevance to Field Observations and Atmospheric Chemistry. AGUFM
2003, A21F-02 (2003).

3. Grosjean, D, Il, E. L. W. & Seinfeld, J. H. Atmospheric oxidation of selected terp enes and
related carbonyls: gas-phase carbonyl products. Environ. Sci. Technol 26, 1526 21533
(2002).



Nanostrukturalne Optody na P U ]\ N & DS&fh$ora Ibuprofenu
B. Kaczmarczyk!, A. Kisiel! 3 3 L, W Maksymiuk?, A. Michalska®
18QLZHUV\WHW :DUV]DZVNL :\G]LD@9OXWaksPalva, P¥ska 3DV W H X L

BHQVRU\ SR]ZDODM FH R]QDF]Di MRQ\ V ZD*QH ] SXQNW
FI\ URGRZLVNRZHM : UyG VHQVRUyZ Z\NRUJ\WWXM F\FK Z
RSUDFRZDQH SLHUZRWQLH GOD HOHNWURG MRQRVHOHNW\
optyczne + optody. WykoU]\WVWDQLH RSWRG XPR*OLZLD XSURV]F]HQI
Z VWRVXQNX GR HOHNWURG MRQRVHOHNW\ZQ\FK GRFHORZ
X*\FLX QS DQDOL]\ REUD]X ]JDUHMHVWURZDQHJR ] Z\NRU]J\V
-HGQDN WDNL VSRVYE SURZDG]HQLD DQDOL]\ MHVW W\SRZF
GRVW SQH MRQRIRU\ FR SRZRGXMH *H RSWRG\ QLH PRJ
]JDZDUWR FL ZLHOX LVWRWQ\FK VXEVWDQFML &HOHP SUH]
VHQVRUD F]X4HJR QD LEXSURIHQ Z SRVWDFL DQLRQRZHM
PD GRVW SQHJR MRQRIRUX SR]ZDODM FHJR QD R]QDF]HQLD

5\V 6FKHPDW SU]JHG

e G]LDaDQLD ]DSURSRQRZ
ZSa\ZHP REHFQR FL LEX

— S ( ~@® | ~@ ) RBOE odpowiedn
AND wygaszone i RBOE aktywne w tryb

e emisji, (+ ) ibuprofen; kolorem zaznaczo
/™ faza organiczna.

=DSURSRQRzZDOL P\ Z\NRUJ\VWDQLH QDQRVWUXNWXU |
R XQLNDOQHM DN GHAK BQLDRDIHIIPHURZDQLD VNIQDaXxX RSW
MHVW ]JH VSHF\ILF]Q\P RGG]LDA\ZDQLHP dstiulbktgiedyiowvey RO ZD W
pochodnej rodaminy B (RBOE), w formie nanostrukittz anionami analitu na granicyzfa
woda/ ciecz organiczna. Zagregowany w nanostrukturze, wygaszony barwnik w wyniku
RGG]LDa&\ZzDQLD ] DQD O L WeébRyaKitatji O pewabz) tbH harfyMtbczenia
JUXS\ FKURPRIRURZHM L ZJURVWX HPLVML 5\V litu']L NL Z]
LEXSURIHQX RUD] UHFHSWRUD X]J\VNDOL P\ OLQLRZ DO}
VW *HQLD DQDOLWX Z JBRUHVWI-HOVWMOB ZRGRVWX VW *HQL
REVHUZRZDQR ZJURVW LQWHQV\ZQR FL HPLVML :\ND]JDQR L
VXUIDNWDQWD Z SUYyEFH NWyU\ QLH W\ONR VWDELOL]XN
w utworzeniu par jonowych kation surfaktantaD QLR Q DQDOLWX SURZDG] F G
]IDNUHVX RGSRZLHG]L OLQLRZ\FK Z NLHUXQNX QL*V]\FK ZDU

SRR

[1] B. Kaczmarczyk $ .LVLHO 3 3L WHN . ODNV\Paaxa2bQG $ OL
122147 (2021)



OPTYMALIZACJA PRZYGOTOWANIA PRiIBKI TKANKI
MiZGOWEJ DO Ri ! NICOWEJ ANALIZY PROTEOMICZNEJ

Adam Karpi ski?® Anna Konopkd,Witold Konopkd, Ewa Bulska
&Uniwersytet Warszawski, Wydz{@hemii, Pasteura 1, 02-093, Warszawa, Polska
®Polska Akademia Nauk, Instytut Biologii #adczalnej, Pasteura 3, 02-093,
Warszawa, Polska

E-mail: akarpinski@chem.uw.edu.pl

Celem pracy jest taicowa analiza iléciowa bigdek w pr—bkach tkanki m—zgowej szczur—w
transgenicznych TJDP-43-GFP. Ze wzdkdu na zmniejszéh wzglddem organizm—w
o prawidbwym genotypieekspres$ biatka TDR43 w neuronach, szczury transgeniczneTP-43-
GFP mogstanowk zwierzicy model ludzkich chor—b neurodegeneracyjrigg&ich jak stwardnienia
zanikowego boczne czy $ienia czdbwo-skroniowe. Aby wykaz& zmiany w ekspresji biak
w korze m—zgowej i hipokampie m—zgu szczur—w zastosowanoiqmatestmategl bottomup
w trybie bez znakowania trvigmi izotopami (analizalabelfreg). Metoda ta polega nanalizie
peptyd—w powsiah potrawieniu enzymatycznym biak. W celu potwierdzenia obechd transgenu
W m—zgu szczur—w transgenicznych przeprowadzonocelezidzielektroforetyczne bk w !elu
poliakrylamidowym wwarunkach denaturtfych i wykonano analfzWestern Blot,

Walnym etapem proedury pomiarowej by#  optymalizacja warunk—w awienia
enzymatycznego bk wroztworze W pracy mr—wnano warunki prowadzenia homogenizacji tkanki
m—zgowej, wyibenia bidgk po ich ekstrakcji z tkanki m—zgowej oraz warutnkivienia
enzymatycznegoNajlepsze wyniki otrzymano dla homogenizacji #bla w buforze zawier&gym
detergent (1% SDS, 100 mmol/l wodoigylanu trietyloaminy i inhibitory proteaz i fosfataz) oraz
ekstrakcji bidgk wuk#adzie acetotwoda i trawieniu w roztworze 0,1% RapiGest ord& Inmol/l
wodorowdglanu trietyloaminy, pH 8,0; w tyctvarunkach zidentyfikowano 1850 grup #ik (False

Discovery Rate < 1%).

Interdyscyplinarne Studia Doktoranckie FBIO-CHEM Projekt nr POWR.03.02.000-1007/16:00 realizowany w ramach Programu Opejaego Wiedza

Edukacja Rozw—j 202020 wsp#inansowany zérodk—w Europejskiego Funduszu#ppnego. Badania zo#tgprzeprowadzone vnalitycznym Centrum

Eksperckim wCentrum Nauk Biologiczn€hemicznych Uniwersytetu Warszawskiego powstaw ramach prektu wsp4finansowanego przez Uni

Europejsk z Europejskiego Funduszu Rozwoju Regionalnego w rarRacgramu Operacyjnego Innowacyjna Gospodarka -2008: Program Operacyjny
Innowacyjna Gospodarka, Priorytet Il. Infrastruktura sfery Ba®aanie 2.1Rozw—j ‘odk—vo wysokim potencjale badawczym.
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Biocompatible, Optical Sensors for Potassium lons

$Q QD .R 6§ KrrBaof Maksymiuk 1, Agata Michalska®
1 Department of Chemistry, Warsaw University, Pasteura 1, 02-093 Warsaw, Poland

Sensors, including ion-selective probes, generally helps to minimize different risk by
learning the level of analyte in sample. However, sensors can also represent hazard
to environment due to materials involved in their preparation. Thus, it seems important
to look for alternatives in sensors making to introduce biodegradable polymers as major
components sensor matrices. From the sensor operation point of view biodegradation
of matrix material, including chemical transformation and formation of reactive groups,
is related to risk of changes of sensor performance upon storage before use. Herein, we
focused on application of well-tested polymer of proven biocompatibility, polycaprolactone,
as matrix for potassium-selective nanostructural optodes. The studies have clearly shown that
application of plasticizer is necessary to prepare optodes. It was found that the most attractive
analytical properties are offered by sensors prepared using acetyl tributyl citr&€)(a8
a biocompatible plasticizer. These components would hypothetically allow to apply them
in biological research in contact to living organisms.

250 - 250 - = without plasticizer
—— 10" MKCI e with DOS

£ 0™ MKCl e with ATBC
0 2004 10" MKC 5: 004 Y with ATBC + albumin
n " v
g) 10" MKCl 8
- 10™* M KCI ®
G 150+ 2 150 Y
5 2
c \ 2
P AN = ]
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3 50+ M N g 549 =®
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Fig. 1 Changes in the fluorescence spectra Fig. 2 Dependence of fluorescence

of K* sensitive sensors in Tris buffer. intensity on the logarithm

of the concentration of Kions
in Tris buffer with DOS, ATBC,
ATBC + albumin and without plasticizer.

As obtained sensors are sensitive, selective and characterized with a broad response
range for potassium ions. It was checked that the presence of model proteins in solution
(BSA) has no influence on sensors performance within the range of experimental error which
is highly promising characteristic in respect of sensor application in natural samples.
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Enantioselective intramolecular Stetter reactions providing quaternary
stereocentres

OLFKDA& .RPotKwiatkowski?®

! Faculty of Chemistry, Biological and Chemical Research Centre, University of Warsaw,
)ZLUNL L :LJXQ@89 Warsaw

Stetter reation is an example of acyl anion chemistry, which allows for construction of
1,4-dicarbonyl compounds that are nontrivial to prepare in other ways. Metal-free satalyst
used, N-heterocyclic carbenes and their precursors, allow to avoid potential toxicity and
purification issues.

This reaction is a special case of conjugate addition, and can be preformed droth int
and intramolecularly, in the latter case providingclicy product. Appropriate choice of
catalyst allows for synthesis of nonracemic pradiic Generally, intramolecular Stetter
reactions proceed easier than intermolecular counterpart, and five-membered rings form easier
than six-membered rings. The more steric congestion is introduced near Michael aceaeptor, th
more challenging reaction becomes, and only few examples of Stetter reactions forming six-
membered rings with quaternary stereogeeidre were reported. [2,3] It was shown before
that high pressure conditions often allow for synthesis of compounds with considerable steric
hindrance. [4]

O CO,Et
BF4F 5% moI 0
COzEt Ph
25% mol DIPEA o
THF, 9 kbar, 20h, rt
Ph inert atmosphere 89%, 94% ee

In this work, synthesis of previously inaccessible phenyl-substituted chromanes via
Stetter reaction under hyperbaric conditions is presented. It is demonstrated that this reaction
cannot be performed with full conversion under atmospheric pressure, even with longer
reaction times (7 days vs 20 hours). Exclusion of oxygen was found to be necessary for
achievement of high yields and suppression of undesired oxidation of aldehyde to carboxylic
acid. This work represents first use of hyperbaric conditions in reaction catalysed by N-
heterocyclic carbenes.

Acknowledgment: This work was financially supported by the Polish National Science Centre
(Sonata Bis 3, DEC-2013/10/E/ST5/00348)

[1] Kerr, M. S.; Read de Alaniz, J.; Rovis, J.,Am. Chem. So2002 124 (35)

[2] 3LHO , G6WHLQPHW] 0 +LUDQR . )U|KAgemKChém. *ULPP
Int. Ed. 2011, 50 (21).
3] 'JLHVINRZVNL . ,AdvISyniNCare2q 362 (18).

[4] Kwiatkowski, P.; Cholewiak, A.; Kasztelan, Arg. Lett.2014 16 (22).



KOlRLGDOQH QDQRNU\V]W-bni\jakoluRiBdscERcyng, Q 6
no QL N Lw@keMyii przeciwnowotworowej

Patrycja Kowalik 12, Piotr Bujak %, Anna Nowicka?

1:\ G ] L Dhamézny Politechniki Warszawskiej, Noakkiago 3, 00-664 Warszawa, Polska
AWWydziada & KHPLL 8Q L drszbvskiagbl, Waxsteura 1, 02-093 Warszawa, Polska

.RORLGDOQH QDQRNU\V]WD&\ QLHRUJDQLHKEQIFKERSyasu
LOQWHUHVXM F\FK QDQRPDWHULDAayZ J]H Z]JO GX QD PR*OL:
luminescencyjnych. W tym zakresie npfis]HJyOQ XZDJ ]DVaxXxJXM NRORLGDC
stopowe AgIngZnS [1]. Po pierwsze) L H | D ZtoKdydanypdh pierwiag NyZ Z RGUyYy*QLHQ
do popularnych nanokryszésay CdSe, co stanowi podstaw Zprzypadku zastoRZD Z
medycynie. Po drugieZ QDQRNU\V]WDaDFK VWRSRZ\FK WynaR W\SX
NRQWUROD NRORUX O X habstfdktdl@Q FML SRSU]JH] VNa&

W ramach pr DG]J]RQ\FK EDGD VNXS ljiRgniany bhydr@fdbowyS8HH U D F
OLJDQGYZ QD K\GURILORZH Z QD Q RXnS\shhvakbe | XAK PN KR SR Z\ F
FIHUZRQ QP L JLHORQ W @rewa@rnych@ U D F B Riga®BOR U y
trzy proste hydrofilowe ligandy: kwas 11-merkaptoundekanowy, kwas dihydroliponowy i
cystHL R]. OtrzymanH K\GURILORZH QDQRNU\W3Q@® & DWWBda®rZH $J,Q
GDOV]\P PRG\ILNDFM SRCEEIBMOHRYDDWBN]L\RBK MDON GRNV
pochodnych bisakrydyn i przetestowamovitro na komy U N D F KWZRZAJ X 3Gigefita >
grubego [4

Ag, olna 1Zn, 054 g" ‘Agl Olnl ozn1 oss
® ‘ »® fi

0’.‘ ) .
c-.’!‘.i.. 2. aatunt ..‘

widma emisji

& .
', toluen .

8 .U
Zdjecia TEM (i wzdma emzij) zarqeswawane da stopmﬂ ch nanokrysztalow
Ag-In-Zn-S (charakteryzujacych sie czerwongq i zielona luminescencja) przed
i po wymianie na hydrofilowe ligandy: kwas 11-merkaptoundekanowy (MUA).

Rysunek. zdj FLD 7(0 L ZLGPD HPLVML JDUHMHVWURZRQH GOD
AgInS-=Q6 FKDUDNWH U\MKRQF\IE KLWIO RKJH O X P LIiQHHWymidrieF M SU]
na hydrofilowy ligand: kwas 11-merkaptoundekanowy (MUA).

[1] D. Moodelly, P. Kowalik, PBujak, A. Pron, P. Reisg, Mater. Chem. @, 11665 (201}

[2] P. Kowalik, P. Bujak, M. Penkala, A. Prddanomaterialsll, 843 (2021).

[3] M. Ryzycka-Ayoushi, P. Kowalik, A. Kowalczyk, P. Bujak, A. M. Nowicka, M.
Wojewodzka, M. Kruszewski, I. P. Grudzins&iancer Nanotechnol2, 8 (2021)

[4] J. Pilch, P. Kowalik, P. Bujk, A. MNowicka, E. AugustinNanomaterialsl1 462 (2021)



Oksydatywna Enancjoselektywna Dearomatyzacja Fenoli Katalizowamn
Chiralnymi Jodoarenami

Karol Kraszewski'? Ireneusz TomczyR? ODUFLQ 2D&HN

1 \G]LD4&4 &KHPLL 8QLZHUV\WHWX :DUV]DZVNLHJIF
ul. Pasteura 1, 02-093 Warszawa, Polska

2 Centrum Nowych Technologii Uniwersytetu Warszawskiego,
ul. Banacha 2c, 02-097 Warszawa, Polska

=ZL ]NL KLSHUZDOHQF\MQHJR MRGX RG SRQDG GZyFK
VIQWH]LH RUJDQLF]QHM MDNR UHDRMQOARN VIO D\VFHAQ H N]\& L.
karbonylowych[1l] oraz jako VHOHNW\ZQH ADJRGQH UHDJHQW\ XW(
VXOIRWZDHEB BYZDONRKROH GR ]ZL BNyZ NDUERQ\ORZ\FK

-HGQ ] QDMEDUG]LHM LQWHUHVXM F\FK ] VIQWHW\F]QHJ
WHJR W\SX ]ZL ][NyZ MHVW RNV\GDW\ZQD GHDURPDW\]DFMD
QXNOHRILOD *HQHUXMH RQD Z\WRFH VIXQNFMRQDOL]RZ
NDUERQ\ORZ XNA&DG ZL ]D SRGZyMQ\FK R4.DJo @tBtFeHH FHQW!
UHDNFM W PR*QD SUJHSURZDG]LU Z VSRVYE HQDQFMRVH(«
FKLUDOQHJR MRGRDUHQX SU]J\ XG]J]LDOH XWOHQLDF]D VWI
opracowana metoda asymetrycznej hydroksylacji fenoli[5].

Badania, kUH SURZDG]LP\ PDM QD FHOX RWU]J\PDQLH FK
VSUDZG]JHQLH LFK VNXWHF]J]QR FL MDNR NDWDOL]DWRUyZ Z
GHDURPDW\]DFML IHQROL ] SU]J\d FIHQLHP QXNOHRILOD
VWRVRZDOQR FL UHDNFML GR LQQ\FK GRW G ofgdwdh,VWRVRZ
takich jak alkohole.

OH Q
Ar*l, [O]
/ ) | | RI
—R' |
P R"OH
R OR"
R

%DGDQLD V ILQDQVRZDQH ] JEDD-Q3NX6HEMIHTS % ,6 1&1

[1] E. Hatzigrigoriou, A. Varvoglis, M. Bakola-Christianopoulodit,Org. Chem55,315-318
(2990.

[2] X. Min, C. Zhen-ChuSynth. Commun27, 1315-1320 (1997).

[3] E. J. Corey, A. Palanietrahedron Lett.36, 3485-3488 (1995).

[4]A. Pelter, R. S. Wardletrahedron57, 273-282 (2001).

[5] K. A. Volpa, A. M. HarnedChem. Commupn49, 3001-3003 (2013).



BUJHSA\ZRZ\ ELRF]XMQLN GZXHQ]J\PDW\F]Q\
na zredukowanym tlenku grafenu do oznaczania etanolu i glukozy

Justyna Makowska, Barbara Kowalewska

\G]LDa &KHPLL 8QLZHUV\WHWX :DUV]DZVNLHJR
ul. Pasteura 1, 02-093 Warszawa, Polska

&HOHP SUDF\ E\AR ]|DSURMHNWRZDQLH L VNRQVWUXR:
dwuenzymatycznego do utleniania etanolu i glukozy. Jako biokatalizatory wykorzystano
GHK\GURJHQD] DONRKRORZ $'+ L GHK\GURJHQD] JO
WH ZVSyaG]LD&DM F dihukieBtyden WiiRdtyhicdmidoadeninowym (NAD
NDWDOL]XM UHDNFMH XWOHQLDQLD DONRKROX HW\ORZHJ
do glukonolaktonu (GDH).

Do konstrukcji bioczujnika wykorzystano elektrochemicznie zredukowany tlenek
JUDIHQX (5*2 L ZLHOR FLHQQH QDQRUXUNL Z JORZH 0:&17
V]\ENR FL WUDQVSRUWX &a4aDGXQNX SRPL G]\ SRZLHU]JFKQL
F] VWHF]NL ELDAND =DVWRVRZDQH QDQRVWUXNWXU\ Z J¢
ZaD FLZR FLDPL IL]\NRFKHPLF]JQ\PL W M VWDELOQR U0 F
mechaniczne czy wysokie przewodnictwo elektronowe. W celu zapewnienia odpowiednich
RGG]LD&a\zb HOHNWURVWDW\F]Q\FK SRPL G]\ QDQRVWUX]|
HQ]\PyZ ZLHOR FLHQQH QDQRUXUNL Z JieHokiem [JPRG\I
diallilodimetyloamoniowym) (PDDA) [1,2].

.OXF]RZ\P ]DP\VAHP E\aR ]JDVWRVRZDQLH X]\V
bioelektrokatstO LW\F]Q\FK Z SU]JHS&4\ZRZ\P XN&DG]LH SRPLDURZ
HOHNWURG\ | GZRPD G\VNDPL ] Z JOD VINOLVWHJR MDNR F
UR]ZL |]DQLH XPR*OLZLAR UR]JVHSDURZDQLH HQJ\PyZ L
sekwencyjnych i symultanicznych w jednej przestrzeni reakcyjnej. Ponadto zastosowanie
ZVWU]J\NRZHM DQDOL]\ SUJHSa\ZRZHM SU]J\QLRVAR ZLHOH N
ZDUXQNyZ SRPLDURZ\FK ]JPQLHMV]IHQLH ]X*\FLD RGF]\QQL
SRZWDU]DOQR 0 L F]X4aR 0 |IDUHMHVWURZDQ\FK V\JQD4&ayz

2WU]J\PDQ\ XNabG J]RSW\PDOL]RZDQR L ]JEDGDQR SRG
HWDQROX L JOXNR]\ Z URGRZLVNX OHNNR |JDVDGRZ\F
HOHNWURFKHPLF]Q\FK WM ZROWDPSHURPHWULD F\NOLF
na wyznaczcehH SDUDPHWUyZ XNabDGX POHQWN@YWD&FH¥MARIFEKDHC
GHWHNFML 'DUWR SRGNUH OLU *H RWUJ\PDQ\ XNabDCcC
E\0O Z\NRUJ\VWDQ\ QLH WA\ONR MDNR ELRF]XMQLN GR R]QDF
rzeczywistych, aletakH MDNR DQRGD Z ELRRJQLZLH SDOLZRZ\P

[1] B. Kowalewska, P.J. KuleszB|ectroanalysis24, 254 (2012).
[2] B. Kowalewska, P.J. KuleszAnal. Chem.84, 9564 (2012).



Kolorymetryczne Sensory AQ L R @& HEazie 1,8-Diamidokarbazolu

Krystyna Maslowska-Jarzyna?, Maria L. Korczak !, Jakub A. Wagner?
and OLFKD& - &KPLHOHZVNL

1 Centrum Nauk Biologiczno-ChemicznyglZ LUNL L :LJXU\ :DUV]IDZD 3R

&] VWHKEYNH VHOHNW\ZQLH JPLHQLDM NRORU OXE IOXRL
DQLRQyZ V EDUG]R DWUDNF\MQH ] XZDJL QD SRWHQFMDC
nauki, przemV4XxX L PHG@\QDNLH JPLDQ\ PRJ E\U Z\ZRAa\ZDQH SR
ZL ]JD ZRGRURZ\FK ] DQLRQDPL ]Z&4DV]F]D NLHG\ GRQ
VEH]SR UHGQLR VSU] *RQH ] FKURPRIRUDPL OXE IOXRURIF
Z\VLaNL EDGDZF]H JRVWD&\ VNLHURZDQH QD UR]JZyM NROF
VHQVRUYZ DQLRQYyZ RSDUW\FK QD UHFHSWRUDRK E G F\FK G

-HGQ\P ]H V]F]JHJyOQLH DWUDNF\MQ\FK EORNyYZ EXG
kolorymetrycznych i fluorescencyjnych seRJyZ PROHNXODUQ\FK F]Xa\FK Ql
1,8-diaminokarbazol [3]. Sam karbazol wykazudlzZd RP DEVRUEFM Z ZLG]LDOQ\
ZLGPD L GODWHJR SRG QLHREHFQR U0 LQQ\FK FKURPRIRL
NDUED]J]ROX V EH]EDUZQH :\ND]JDQR MHGQDN *H ZSURZDG]
HOHNWURQ\ SRGVWDZQLNyYZ FK ORieldRZRdriazadovi o] pEzbsDiraK L
widma UV-YLV GLDPLGRNDUED]ROL QLHPDO GR NUDZ G]JL REV
]ZL NV]DM F LFK VWDaH ZL |DQLD 4QLRQyYZ D* R U] G ZLHONF

SRVWDQRZLOL P\ VSUDZG]LU F]\ ZSURZDG]JHQLH GR SLHL
jeszcze VLOQLHM Z\FL JDM F\FK HOHNWURQ\ VSRZRGXMH SU
W NRORU\PHWU\F]QH VHQVRU\ DQLRQyYZ SU]\ RND]J]ML MHV]
kompleksowania.3RUYyZQORIWHK UHRH3WRGEBYVHAE QLHM R&ptdgamd \P L
z podstawnikamiGIl/-H w pozycjach 3i 6SRWZLHUBGHBHKRQRHI JUXS VLOQLH Z
cych elektrony ]ZL N \pplinowactwo UHFHSVWRUDD LBR yZL Fdddptord
SRVaX*\4 MDNR NRORU\PHWU\F]Q\ DMEOIOBY DD LRAYPFXM BRG
Z\UD(QH ]JPLDQ\ NRORUWybrageh BQRIGOERYLZKa posteze zostame
przedstawiona §fQH]D WHJR ]JMDZLVND D WDN*H, VYadamaH]D QR
NRPSOHNViFSWlIﬂlWIF\]\HWDOLF]QH NUR1FF $1S MRdaH| . |

: #%Esuggagg

v NO3™ AcO™ PhCOO™ H,PO, CN HSO,| SOZ|

ﬁ 1<, ek
: %5%5%59
Q* '“' ggla RN L

4

L -

Struktur \ FKHPLF]QH QRZ\FK UHFEEWRUZ DQORR QY Z
naich fluorescencj: D Z ZLHWOH ZLG]JLDOQ\P E BRG ODPS 89

[1] N. BusschaerC. Caltagirone, W. VanRossom, P.A. Galdvem. Revl15 8038 (201h

[2] D.A. McNaughton, M. Fares, G. Picci, P.A. Gale, C. CaltagirQuard. Chem. Rev27,
213573 (2021).

[3] M.J. Chmielewski, M. Charon, J. Jurczékg. Lett 6, 3501 (2004).

[4 . 0 % N . &K BME@ED R. Quesada, M.J. Chmielewskig. Biomol. Chem
16, 5188 (2018).

[5] K. Maslowska-Jarzyna, M.L. Korczak, J.A. Wagner, M.J. Chmielewdkiecules 26,
3205 (2021).



:aD FL Zfkykochemiczne nowej pochodnej akrydynyRUD] MHMazZSa\Z
aktywno Ut DFHW\ORFKROLQHVWHUD]\

1. Mojzych®, M. Mazur®, A. Zzawadzkd®?, K. .DF }\ VA . Wojciechowsk?,
K. Andrzejewski®

\G]LDa &KHPLL 8QLZHUV\WRastexra D, 02/093 Verszbwia) R X O
(2) Pracownia Fizjologii Oddychania, QVW\W XW OHG\F\Q\ Kinizhep GF]DOQ
im. M. Mossakowskiego PAN 8.D ZL V N L HI08 Warszawa

Acetylocholinesteraza (ACHE)QD]\ZD QD UgtBr@z. &tétylocholinow jest
najbardziej znanym enzymem z grupy cholinesterazQDMGXMH VL SU]JHGH 2Z°
w synapsach cholinergicznych oraz erytrocytacb.R]NaDGD MHGHQ ] SRGVW
QHXURSU]JHND(QLNyZ MDNLP MHVW DFHW\ORFKROLQD QD
$FHW\ORFKROa@Qmbads@B\ZDHOH LVWRWQ\FK SURFHVyYyZ Z QDV]
SUDF VHUFD SURFpozhav@izRIWHRBZG]LDADQLD XNabtegg SRNDU|
Z]JO daznaczanieDNW\ZQR FL $&+( RUD] MHM JPLDQ SRG ZSAa\zZHP
SU]J\NXZD XzZDJ QDXNRZFyzZ Z V]FJHJyOQR FL W\FK [JDMPXM
FKRUYE FKDUDNWHU\]IXM F\FK VL [DEXUH®QDPWRNAE&DBIK X KK
EGF MHGQRF]JH QLH QDMF] VWV] SUJ\F]\Q GHPHQFML Z
Alzheimera (AD). Obecnie @ DQH V MHG\QLH SHZQH KLSRWH]\ GRW\F]
MDN GRW G QLH Z\QDOH]JLRQR UyZQLH* VNXWHF]Q\FK PH
wyleczenie. Stosowane strategie terapeutyc¢ié X SLDM VL patlawah{@ patjeQtdm
LQKLELWRUyZ DFHW\ORFKROLQHVWHUD]\ NWyUH QLHVWH
QLHSR* GDMNBR Z]JO GX NRQLHF]QH MHVW V]XNDQLH QRZ\F
ZaD FLZR FLDFK KDPXM F\FK DNW\ZQR U $ &+HfzekvackbhlaxG QRF]H
bariery krewPyl]J %% % L QLHWRNV\F]Q\FK

SUIHGPLRWHP QLQLHMMNOWF KsyriicadsvBna pbehddiva akrydyny
o budowie tetracyklicznej (DPTHA)E G H#bibitorem cholinesteraz'37+$ J]RVWDaR
SUJHEDGDQH J]DUYZQR SRG Z]JO GHP MHM zZaD FLZR FL 1IL]\
Z]JO GHP WRNV\F]QR FL 3RQDGWR J]DREVHUZRZDQD J]RVWDz:
SRZLHU]JFKQL QDQRF] VWHN J4arRWD $X13V SU]\ MHGQRF]HV
ZaD FLZR FL LQKLEXM.F\FK ZREHF $&+(

Przedstaw RQH Z\QLNL GRW\F] zZzaD FLZR FL VSHNWURVNRS
VDPHJR '37+$% RUD] '37+% WZRU] FHJR NRQLXJDW\ ] QDQR
SBRQEDGWR GOD REX W\FK JUXS ]JZL |[NyZ SUJHGVWDZLRQR E
acetylocholinesterazin vitro i in vivo SR GRRWU]JHZQRZ\P SRGDQLX SUHSEL
Wistar,. ' RGDWNRZR J]RVWDa\ SRND]DQH Z\QLNL EDGD WRNV\F
SDUDPHWUYZ PRF]X RUD] PRUIRORJLL L ELRFKHPLL NUZL



Application of Apigenin as a Modulator of the Mineralization Process
Occuring in Matrix Vesicles Produced by Mineralization-CompetentCells

Joanna Mroczek!?, $UND G L XV ] 0L FADdids Zky Stizelecka-Kiliszek,
6 4D Z R P L U? anidWWégdalena Biesaga

1 Faculty of Chemistry, University of Warsaw, 1 Pasteur Street, 02-093 Wdtskand
2 Nencki Institute of Experimental Biology, 3 Pasteur Street, 02-093 Warsaw, Poland
3Faculty of Animal Science, Warsaw University of Life Sciences, 8 Ciszewskesgp St
02-786 Warsaw, Poland

Osteoblasts as the bone mineralization-competent gaiticipate in the initial steps of
mineral formation. They secret matrix vesicles (MViahere mineralization is initiated.
Mineralization carried out by MVs is a complex procesguireng the involvement of low
molecular weight (LMW) compounds and various proteins, @bam annexins (Anx) and
tissue-nonspecific  alkaline phosphatases (TNAPs). TNAP hy@®lyzinorganic
pyrophosphate RR), and AnxA6 can form ion channels across the membraneg bein
responsible for inorganic phosphatei) (Rnd calcium ions G&*) uptake into MVs,
respectively. MVs, containing relatively high concentnagiof C&" and R, create an optimal
environment to induce the formation of hydroxyapatite (HA) Aj.important role is also
played by LMW compounds. Recently published observations stegjehe effects of
flavonoids on mineralization. These compounds among gthars modulate the activity of
TNAP, as well as cell signaling through interaction with-serface receptors or extracellular
matrix (ECM) proteins [2]. One of the promising and frequergiudied flavonoids is
apigenin.

The aim of this study was to analyze the potency of apigeraffect mineral formation
by two mineralization-competent human cell lines: ostetiblagOB 1.19 and osteosarcoma
Saos-2. For this purpose, cell lines were cultured for 7 afal$ under resting conditions or
after stimulation with ascorbic acid (AADP Q &lycerophosphate -GP) in the presence of
apigenin. Ability of cells to mineralize was confirmed by stainindhwR-S observed under
light microscope and determination of the TNAP activity EHYSA assay. Results showed
that apigenin may affect the mineral formation, making nailsemore compact. What is
more, low concentration of apigeninas 1or@ FDQ FDXVH LQFUHDVH RI1 71$3 C
higher concentration as 5 or 0 xits decrease. Moreover, further studies showed, that
addition of proteoliposomes (LUV containing AnxA6-FITC) to basedl cultures changed
their mineralization competence which was modulatedplyyeain. This flavonoid could also
disturb the intracellular distribution of AnxA6 and TNAPspecially blocking TNAP
attachment to the membraneQ KLJKHU FRQFHQWUD WsL&xgmirie& by RU
fluorescent microscopy analysis of their co-locai@at

Summarizing, the obtained results may help to understanch¢bbanisms of apigenin
action, and to develop novel therapies using this flavomwiddne cancer treatment.

[1] L. Bozycki, J. Mroczek, L. Bessueille, S. Mebarek, BRuchet, S. Pikula and
A. Strzelecka-Kiliszekint. J. Mol. Sci.22(8), 3993 (202).

[2] T. Goto, K. Hagiwara, N. Shirai, K. Yoshida ahtl Hagiwara Cytotechnology67(2)
357-365 (201p

This work was implemented as a part of Operational Progralknmvledge Education
Development 2014-2020 co-financed by the European Social FUunB@OWR.03.02.00-00-
1007/16-00. Support from the POLONIUM2020 project co-financed by NAWAalso
acknowledged.
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The Kinetic Solvent Effectsin free radical chemistry.
The problem of concentration dependent kinetics.

3DZH4& 3U]VRAdBaviKanopko'? 3LRWU &, WRZVNL
Katarzyna Jodko- 3 Ly U H Bitdorz Litwinienko®

1 \G]LDa &KHPLL 8QLZH WVPriétdura 1 DR-OORD\Xavdddwa, Polska
2,QVW\WXW %LRORJLL 'R ZLDGF]DOQHM LP OPabtdupgFRBNLHJR
02-093, Warszawa, Polska

Phenolic and polyphenolic antioxidant®\rQH) act mostly as chain-breaking
antioxidants, i.e., they donate a hydrogen atom to a lipid peroxyl radical {Lt@@orm
hydroperoxide (LOOH) and a relatively stable phenoxyl radikeD(), see Fig. 1. There is a

0, substantial increase of the knowledge on the role

of non-covalent interactions in a reaction of

>\ ArOH ArOH with radicald® to give a present
description of the overall reactivity of phenols
L-H — L Loo’ % LooH and mechanisms of their antioxidant action as
) depending on the structure of a phenol, its

Aro acidity, and on the surrounding medium

(acid/base  equilibrium,  microenvironment,

LOOH L-H presence of ions). Many assays employ

Figure 1. Lipid autooxidation mechanism artificial radicals (or metal ions) for
determination of antioxidant potential of molecules.* 2,2-diphenyl-1-picrylhydrazyl radical
(dpphj and radical cation formed from 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)
ABTS * Both are strongly electron deficient, thus, the overall kinetics for their reactions with
phenolic antioxidants contain a strong component of Sequential Proton-Loss Electron-
Transfer’® mixed with Hydrogen Atom Transfer. In our work we measured the absolute rate
constants for reaction of dpphith series of phenols presented in Scheme 1.

We report the strong
HO OH dependence  of the
reaction rate on the
polarity of a solvent, on
4  pH and, surprisingly, we
R=CH, pKy=899 discovered that the
pK,=9.99  pK,=8.05 pK,1= 5.40 R=CyH,y; pK,=9.36 bimolecular rate con-
Scheme 1. Four studied phenols and their pivalues. stants k) depend on the
concentration range of
the phenol used for experiments, that might produce misleading results. Careful examination
of the kinetics revealed that mechanism of the reaction is concentration-dependent, and this
result is a cautionary tale for further kinetic studies employing artificial model radicals for
prediction of scavenging ability of phenolic antioxidants.

[1] Snelgrove, D. W.; Lusztyk, J.; Banks, J. T.; Mulder, P.; Ingold, K. U. J. Am. Chem. Soc.
2001, 123, 4609.

[2] Litwinienko, G.; Ingold, K. U. Acc. Chem. Res. 2007, 40, 222.

[3] (@) M. Musialik, R. Kuzmicz, T. S. Pawlowski, G. Litwinienko. J. Org. Chem. 2009, 74,
2699. (b) Van Wenum, E.; Jurczakowski, R.; Litwinienko, G. J. Org. Chem. 2013, 78, 9102.

*the most frequently used methods are based on artificial radicals
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2VDG]DQLH QLNOX ] ZLHORVNabDGQLNRZ\FK N S
ODUW\QD 33Uy PKEKDH *3GH

1''\G]LD4&a &KHPLL 8QLZHuWwVRxéteuna 1, MR-QOBD AN MWa
2 Centrum Nauk Biologiczno-Chemicznydmjwersytet Warszawski, ujwirki i Wigury 101,
02-089 Warszawa

(OHNWURFKHPLF]QH RVDG]DQLH PHWDOL F] VWR S
ZLHORVNADGQLNRZ\FK ]JDZLHUDM F\FK ZLHOH Uy*Q\FK LQ
z kationami osadzanego metalttDMF] FLHM SURZDG]L WR GR SRZVWDZI
NRPSOHNVyZ NWyU\FK WZRU]JHQLH PR*H PLHUO ZSa\zZ QD NIL
ZDUVWZ\ PHWDOX , WDN WZRU]JHQLH NRPSOHNVYZ PR*H
elektronu i sam mechanizm reakcji elektrodowej, procesy adsorpcji powierzchniowej
determiQ XM FH PRUIRORJL SRzZVWDaHJR RVDGX MDN UyZQLH
elektrolicie [1.

: SUJ\SDGNX JG\ N SLHO JDOZDQLF]QD ]JDZLHUD NLON
PRJ F\FK NRQNXUHQF\MQLH WZRU]J\U NRPSOHNYDZL GaRZMDP L
analizaSU]JHELHJX SURFHVX Zioedystiybyov@nMNRPW LIRIQX PHWDOX SR
Uy*Q\PL NRPSXBHBGDIPDLA >Uy*Q\FK NRPHKKEINVYZQLH J]DOH*HIU
SDUDPHWUyYZ WDNLFK MDN S+ F]J\ VW *HQLD VNADGQLNyZ N
przedstae DM F\FK VW *HQLD Uy*Q\FK NRPSOHNVYyZ PHWDOX Z
VNaDGQLNyZ N SLHEékioltY LED MRHYRZEDUG]R SRPRFQH Z LQW
VNADGX N SLHOL JDOZDQLF]J]QHM L ZDUXQNyZ RVDG]DQLD PH

Przedstawione badaniB\a\ SURZDG]RQH &&aipank rékdurbpraco@aych
zP\' O R Z\NRUJ\WVWDQLX GR RWU]\P\ZDQLD WR@®F].GR HXNHF H C
]DzLHUD&a\ UyZQRF]H QLH NLOND VNADGQLNyYyZ PRJ F\FK WZ
w elektrolicie F] VWHF]NL DPRQLDN RUD] DQLRQ\ RUJDQLF]JQH
RVWDWQLFK EDGDQH E\a\ VLOQH L VADEH NZDV\M ZV]\VW|
G\VRFMDFML Z ]DOH*QR FL RG S+ N SLHOL $QDOL]D SURZL
REHMPXM F\FK |]DNUHV V4ADER NZDVRZ\ L VaDER ]DVDGRZ\
G\VWU\EXFML PR*OLZ\P MHVW SRa FIHQLH SRVWDFL FKHPL
SURFHVX RVDG]IDQLD WDNLPL MDN Z\GDMQR U IDUDGDMRZV
LOR Flu #&VW¥RZL ]IDQLH ] MHM ] PRUIRORJL L VWUXNWXU
%DGDQELD Z\NGUDDA\HOHNWUROLWYZ |]DZLHUDM F\FK NLOND
nikiel, dobore SDUDPHWU\ RVDG]DQLD Z\GDMQR U IDUDGDMRZVND
(morfologia, strukturaP R*QD X]J\VNDuUO W\ONR Z EDUG]R Z VNLP ]DNUHYV

[1] M. Schlesinger, M. Paunovic, Modern Electroplating, Wiley, Hoboken (2001).
[2] D. Grujicic, B. PesicElectrochim. Acta51, 2678 (2006).

[3] K. Mech, Surf. Coat. Technql315 232 (2017).

[4] M. Mieszkowska, M. Grde J. Solid State Electrocher®@5, 1699 (2021).



Badanie wS a Uzlkanotiolowego blokera na warstwy DNA utworzone na
powierzchni srebra] X*\FLHP SRZLHU]JFKQLRZR Z]PRFQLRQ
ramanowskiej (SERS)

Edyta Pyrak'?, . D F S H UzejeBski', Aleksandra Szaniawské, Andrzej Kudelski?

1''\G]LD& &KHPLL 8QLZHUV\W.HHXur1J02]MdZ Waidz&ivhRPolska
2 QVW\WXW % L R OrRjdh.LMaReBgoINGrfekiBgd PAN, ul. Pasteura 3, 02-093
Warszawa, Pola

\WVRND F]XaR U Sw2wahochioke) kgektroskopii ramanowskiej (SERS)
V S U D Z Uéxrhnikdd tak jest intensywnie rozwijana WLHUXQNX WZRUVJERQLD Uy*
ELRVHQVRUyYZ GR ]D V&N RVIR dOwylkhrvenidh@tacji w DNA]. -DNR *H
DNAmanHZLHONL SU]HNU ymdszaiieQamanvizkid)/RPSSNR VWRVXMH VL
przypadku det&dl FM E H] S.Redéer 5r@jprog/ V]\FK VHQVRUyZ VNaAbDGD VL ]
PRG\ILNRZDQHJR DUX®wisvzchhiowgo NWyUH SUJ\a FID VL GR SF
metalu plazmonicznego (nanostruktury Bref D OXE ]aRWD Widrkaunetel, 2. ]DQLH
badanego DNA] SUYENL RG S® [eM Rappldnentdeydo nici pierwsze] oraz
trzeciejx( '1$ ZVND(QLNBUHWBERF]RQ\P EDUZQLNLHP SHaQL F\P |
ramanowskiego (RRR]. RR WR P R O Hrd dageDsiOMWW\IQ DA\ Z ZLGPLH UDPDQ
XPR*OLZLDM F MHGQRIEBFQR UGNWIDDAM RG 55 ZLGPLH E ¢
LQIRUPXMH R REHFQR FL E G( BteDNX '1$ EDGDQHJR Z SUy

Kluczcowym elemewWHP G]LDADQLD ZL NV]R FL VH@sRYYyZ MHY\
powierzchniowego DNA w takiV SR,Vaby nici DNA X4R*RQH E\a\ SURVWRSLEL
powierzchni metalu. Nie mog EA\U XSDNRZDQH JE\W J VWR JG\* XQL
hybry G\ ] D E kblejnymi elementami sensora- HGQRF]H QLH ]JE\W OX(QH XSDN
PR*H VNXWNRZDU REkGDNA a\poRiQ UHPPK QLU PHWIROH* XWUXGQL
GDOV] K\EUbGI]IDFMQLHMAM®IMBR it VHQVRUD 3RSUDZLHQ
XWZRU]JRQHM zZDUVWZ\ '"1$ MHVW PR*OL ZBwy&l¢Lw Nbstgd VWRVR
NUYWNLFK DONDQRWLROL Z\SHaQLD@LEIWNRAK SXVWH SU]JHVWU

Jednym z D MF] didselndnych dla] a R oRery Z jest 6-merkapto-1-heksanol
BUYyEN ] RVDG]RQ\P '1$ XPLHV]F]D VL Z MMaIR6URAMVZRU]H |
Przeprowadzone badaniawyD ]Da\ *H ZDUXQNL WH QLH ]JanhosMu&xM JDVW
srebratZ NUyWNLP F]DVLH QDVW SXMH GHVRUSFMD '1$ ] SRZI
zajmuj F] VW HErkhapto-1-heksanolu.l LQLHMV]H EDGDQLD kiBRRW\F] Z
aONDQRWLRORZ\FK EORNHWanZgo A XDVARNVAR QomlicRzEnRi
elektrochemicznie schropowaconej elektrody srebrnej [JEDGDQ\ JRVWDa& ZSa\z Vv
RUD] FIDVX LQNXEDFML QD -BlaWeZRU]JRQ ZDUVWZ '1$%

[1] E. Pyrak, J. Krajczewski, A. Kowalik, A. Kudelski, A. Jaworskéolecules24 (2019)
4423.

[2] Y. He, S. Su, Y. Xu, Y. Zhong, J.A. Zapien, J. Li, C. Fan, S.T, Neso Today6 (2011)
122-130.
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6HFRQGDU\ 6WUXFWXUH $VVLJOREQMDBOQBRORWEV QY
'"RPLOQLN *UWRE&WPPDG 6DTLE
J)DFEXOW\ RI &¢KHPLVWU\ 8: 3DVWHXUD il

BHFRQGDU\ VWUXFWXUH DVVLJQPHQW LQ D SURWHLQ PHDQV C
RU&IRUKHOL[ VWUDQG RUFRLO UHVSHFWLYHO\ 7KH SURFF
HVWDEOLVKHG VWUXFWXUH RUWR D FRPSXWHG PRGHO $FFX
LV FUXFLDO IRU SURWHLQ PRGHOLQJ VA\VWHPY 7KH WDVN EH|
DWRPV PLVVLQJ LQ DQ LQSXW SURWHLQ VWUXFWXUH PRVW G
DUH NQRZQ 'XULQJ WKH SDVW \HDUV YDULRXV PHWKRGV
SUREOHP 7KH ODWHVW WUHQG KDV EHHQ WR XVHPDFKLQH OH
XVLQJ WKH GHHS OHDUQLQJ PRGIFAGRYGLORGEHY XR/UH V HRFCRQ G.L
DVVLIJQPHQWY 7KH PRGHO RIIHUV D PXOWL FODVV FODVVLIL
SURWHLQ 6HFRQGDU\ BWUXFWXUH (OHPHQWYV 66( XVLQJ 1HX
FRQWDLQ ORFDO GL\DVDRZBM\HEMWIZFHWMI@EIURP D QRQ UHGXQC
VWUXFWXUHV ZLWK WKH %LR6KHOO WRRONLW 11 PRGHO KDV
5HVXOWYV IURP WKH VWXG\ GHPRQVWUDWH WKH IHDVLELOLW
OHDUQLQJ VROXWLRQV WR VWUXFWXUH DVVLJQPHQW SUREC

.H\ZRUGYV
'"HHS /HDUQLQJ ODFKLQH /HDUQLQJ OXOWL &0ODVV &ODVVLII
SURWHLQ )UDJPHQWY 3URWHLQ 6HFRQGDU\ 6WUXFWXUHYV =
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lon potassium channel ROMK2 - synthesis in the presence of nanodiscs,
incorporation into the lipid membrane and studies of protein
electrochemical properties.

Aleksandra Stefanowsk&?, Bogusz Kulawiak, Piotr Koprowski?, Piotr Bednarczyk?,
Adam Szewczyk, 3DZH4& .U\WL VNL

!Faculty of Chemistry, University of Warsaw, Warsaw (Poland)

2L aboratory of Intracellular lon Channels, Nencki Institute of Experimental Biology Polish
Academy of Science, Warsaw (Poland)

3Department of Physics, Warsaw University of Life Sciences (SGGW), Warsaw, Poland
E-mail: astefanowska@chem.uw.edu.pl

The primary function of mitochondrial potassium channels is to regulate the potential
of the mitochondrial membrane, which allows them to play an important role in cytoprotection,
especially in the case of cell hypoxia. This project is focused on the ATP-regulated potassium
channel (mitoKATP), which is formed by the ROMK2 protein. In order to understand
the influence of the ion channel on cytoprotective processes, it is necessary to understand
the electrophysiological properties of this protein. Therefore, the following project focuses
on obtaining the ROMK2 protein using transcription / translation in vitro, incorporation of the
channel protein into the lipid bilayer and studying the influence of voltage changes
and molecular modulators on channel activity.

Cell-free protein synthesis systems contain components necessary for the transcription and
translation processes, but also components that allow proteins to be incorporated into lipid
membranes. The ROMK2 transcription / translation reactions will be carried out in the presence
of protein nanodiscs. The use of nanodiscs allows the protein to be more stable and facilitates
thar incorporation into the membrane. In the next step the channel will be incorporated into the
biomimetic membranes. Channel activity will be measured using two biomimetic membranes
models - BLM (Black Lipid Membrane) ars$BLM (solid supported Black Lipid Membrane).

The BLM method allows the calculation of the number of ions passing during a single channel
opening, the influence of modulators on the channel activity, and the determination of its
conductivity. InssBLM method, the lipid bilayer is created on the gold electrode, which makes

it more stable and durable, allows for the incorporation of several channels simultaneously.
The deposition of BLM onto the conducting support (the electrode) allows for a large library
of electrochemical techniques to be used in channel characterization, such as alternating current
voltammetry (ACV), current voltammetry (CV) or electrochemical impedance spectroscopy
(EIS). The EIS, technique that we mainly focus on in our research interprets the charge transfer
and storage processes in terms of electrical equivalent circuits consisting of resistances,
capacitances and pseudo-capacitances and assigning these values to the appropriate processes
related in our case to ion transport. On the basis of Nyquist or Bode diagrams that show the real
and imaginary components of the biomimetic system, we can analyze the behavior of a protein
depending on the applied potential. Thanks to these two methods, it is possible to study the
influence of activators and inhibitors on the activity of the ion channel.

This work was supported by the Polish National Science Center grant No/12&NzZ1/00737, grant No.
2015/19/B/NZ1/02794 and the Nencki Institute of Experimental Biologg.pFoject is also implemented under the operational
project Knowledge Education Development 2014-2020 co-finabgale European Social Fund, POWER.03.02000007

/ 16-00.
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Anharmonic Motion of H-atoms Refined on the Single-Crystal Neutron
Radiation Diffraction Data

Szymon Sutulal, Maura Malinska !, Laura Canadillas-Delgadc?, Oscar Fabelg,
.UJ\V]WRI :R(QLDN

! Department of Chemistry, University of Warsaw, Pasteura 1, 02-093, Warsaw, Poland
2 |Institut Laue-Langevin, 71 Ave Des Martyrs, 38042, Grenoble, France

In the typical single-crystal X-ray studies of the crystal structure H-atoms motion is
assumed to be isotropitthe atom vibrates around its equilibrium position and there is no
preferred direction with higher amplitude. That is definitely not true according to the
fundamental physics, but due to the very low X-ray scattering power of H-atoms this
assumption is made as it is quite hard to obtain any information about these lightest elements
motion with this type of radiation. Even when very high resolution data is collected (what is
needed for conducting the charge density studies to model the multipole expansion of each
atom, the direction of lone pairs and bond polarization effects and therefore anisotropic
motion of H-atoms is requirgdtheir behavior is rather calculated than refined on the data.
That can be done based on the knowledge of the temperature of the data collection and the
atomic displacement parameters of parent atoms. However, if we use the neutron radiation
instead, H-atoms gain much better scattering power what allows for much easier detection of
their equilibrium positions and motion.

In our study we decided to go one step further and check whether we can detect the
anharmonic behavior of H-atoms based on neutron radiation data collected on the crystals of
.-glycine. This means that for the description of each H-atom instead of using 6 U
anisotropic atomic displacement parameters we additionally refinedl@G@m-Charlier
coefficients as well.

The results obtained after the anharmonic treatment of H-atoms are compared with the
standard anisotropic harmonic model using the typical structure refinements descriptors that
evaluate how much the proposed model agrees with the collected data. Additionally, residual
nuclear density maps are compared for both treatments of H-atoms in the structure. What is
more, obtained results are confronted with the formula provided by Kuhs [1], where he
evaluates the minimum resolution needed for anharmonic treatment of the atoms, as such
information is contained with the higher angle reflection intensities.

[1] Kuhs, W. F. (1992). Acta Cryst. A48, 80.



Completeness in High Pressure X-ray Di raction Experiments
Daniel Tcho« and Anna Makal

Biological and Chemical Research Centre, Faculty of Chemistry,
University of Warsaw, >wirki i Wigury 101, 02-089 Warsaw, Poland

Quality of data obtained from high-pressure di raction experiments has become a sort
of a taboo topic in the crystallographic community. Any mentions of high-pressure in
experimental tables tend to be followed with higher discrepancy factors, and it is so not
without a reason [1 3]. Presence of diamond anvil cell used to exert pressure does not
only a ect the reliability of collected data, but more importantly limits the number of
collectable re ections altogether, as the radiation can not pass through the metal elements.
This often hampers investigation and forces researchers to rely on distorted or restrained
models, which may lead to oversights and false conclusions.

While anvil cell is expected to increase background noise, and diamond signals can be
considered a necessary evil, the completeness of obtained datasets can be vastly improved
by carefully planning experimental strategy. The most straightforward way to do that is
to increase coverage of reciprocal space using a cell with higher aperture [4], though this
may come with a cost of limiting maximum attainable pressure. A much more a ordable
approach relies on utilising internal sample symmetry and increasing the nal completeness
by exposing as much independent reciprocal space as possible.
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Figure 1. Depending on crystal symmetry, changing sample orientation might strongly a ect
completeness of high-pressure di raction experiment. The red (unrotated) and blue (rotated)
orientations reveal 7 and 12 out of 21 available symmetry independent re ections, respectively.
This completeness can be calculated for all space groupsglging distribution as shown on the right.

In this work an impact of diamond anvil cell aperture, incident radiation wavelength
and sample placement on completeness of collected di raction data is discussed. Range
of data completeness obtainable using the most common incident sources and anvil cells,
predicted using new software designed with this task in mind, is presented. Sample
preparation protocols and data collection strategies, allowing to obtain the highest quality
of results at virtually no expense, are suggested.

[1] N. Casati, A. Kleppe, A. P. Jephcoat, and P. MacchiNat Commun 7, 10901 (2016).
[2] A. Jaffe, Y. Lin, C. Beavers, J. Voss, W. Mao, and H. Karunada, ACS Cent. Sci, 2, 201 (2016).
[3] S. A. Moggach, S. Parsons, and P. A. Woorystallogr. Rev, 14, 143 (2008).

[4] L. Merrill and W. Basset, Rev. Sci. Instrum. 45, 290 (1974).



: S a\ Bubstancji niskoc] VWHF]I]NRD\EZKWD FLZR FL UHGRNV NR
pochodrej -amyloidu z jonami miedzi(ll)

A.Tobolska?, A -D E &R, NE B/ezynfeld orazW. :UyEOHZVNL

! DWHGUD %LRWHFKQRORJLL OHG\F]QKd Warsxapkd) 4 & KHPLF
Noakowskiego 3, 00-664 Warszawa, Polska
2WyG]LD& &K Wérdytet 9\@rkzaws Pasteura 1, 02-093 Warszawa, Polska

Choroba Alzheimera (AD)MHV W SRV \th&2zeNerk \ Reurodegeneracyjnym
SRZRGXM F\P GHJUDGDFM QH)GURRa@pSZnNaZXAY\UFBXWR U PR .GANLAD G C
VLZ Py]JXKODV]HN VWDUF]\FK pdptgdyGDWoida\ BA ). \Peptylly $
wykazuy WHQGHQFM GR DJUHJh&uddwans YWzed pnyPrRiedzi. Potadto,
wHGaxXJ MHGQHM ] KLSRWH] NRPSOHNV\ MR QengroRdtid/ DO L ]
reaktywnych form tlerX 5)7 FR PR*H SURZDG]JLUO GR MWUHVX
i XVINRG]HQ L DevéwgchU H N

Dotychczas najlepiej scharakgegowano peptydy z rodzin§ 1, jednak* HZ Py &dh
RVYyE FKRU\Fide@yiikod/ano W D Mhéd formy tego peptydu sFRQH QD NR FX
DPLQRZ\P WDMNLHsMDBN2x.$1D V]FIHIJyOQ X Z DahalddPAisuX J XM H
(Val-His-His-GIn-Lys) SRV L&y @wmiévvV V L D Gesily Ristydyny na drugj (His-2) oraz
na trzecgj (His-3, ATCUN) pozycji w sekwencji aminokwasowej. Wobec tego peptyd ten
ZL * F BKIQ PR *WorzyiUy*QH V Wdhklekeswd)eoM HVW FL OKH ZL ]DQH
URGRZALREBFQR FL LQ@VezaNnor2éRYWDQFML

Py]JX ]QDMG X Msubstanci) yd QWUN R F] VWikhF INHRZUIHR SUIJHND (Q LI
NWyUH SUJ\SXV]F]DOQLH PRJ ZS&a\zDi QD ZaD #LZR FL U
Wa*Q\P QHXURSU]HND¢D |LND GhRBNANVYB IXODFM SURFHVYZ |DFI
Z Py]JX MHVW KLVWBEPLEZORZDE&mR@ML Zmiany w LOR FL WHJR
QHXURSU]JHND (QLN DCcharyetyda ACF8]. RVyE

&HOHP SRpead BEMAZbEdanieZ ® F L Z RdBKs kompleksub 1216 z jonami
Cu(ll). Ponadto, dokonano oceny S auZwybranych substancjiQ L V N Ra&zRowydhH
(imidazol, histydyna, histamina) nR GSRZLHG ( HOHNKeldtR EKH)B LFd Q
Otr]\PDQH Z\QLNL VWDQRZL ZD*QH X]XIS pradpilVy@edads ZLHG]\
NRPSOHNVyZ XBAWHRIPRY PLHUO LVWRWQ\ ZSAiFaiRda.UR]ZyM FK

[1] C. Hureau, P. FalleBiochimie91, 10 (2009).

[2] K. Bossak-Ahmad, M. Mital, D.3 4R Q NCD Dré~ and W. Ballnorg. Chem.58, 1
(2019).

[3] A. Zlomuzica, D. Dere, S. Binder, M.A. De Souza Silva, J.P. Huston and E. Dere,
Neuropharmacolog$06 (2016).

3RG]L NR BadgniaH R WWsilnansowaneSU]JH] 3ROLWHFKQLN :DUV]DZVN
SURJUDPX ,QLFMDW\ZD 'RVNRQ D &®BI;, lproj8kt BHOOEOHMEZD GD ZF] D
nr. PSP 504/04496/1020/45.010407 oraz realizowane w ramach Programu Operacyjnego
Wiedza (GXNDFMD 5R2@29NPOWR.03.02.00-00-1007/16- ZVSyalLQDQVRZDQ't
]JH URGNyYyZ (XURSHMY¥SRH B R DXQI&XMEMFECzRe prof. Wojciechowi

Balowi oraz jego H V 8/ A Instytutu Biochemii i Biofizyki PANza X G RV We S/GLULH W

w celu wykonania syntezy badanego peptydu.



Is molecular oxygen really the culprit? Shedding new light on the
proteolysis-induced fluorescence quenching mechanism in Bovine Serum
Albumin-protected gold nanoclusters (BSA-AuNC)

Matylda : D F a Bk&, Wojciech Dzwolak
‘\G]LDa &Univerkyietu Warszawskiego, ul. Pasteura 1, 02-093 Warszawa, Polska

Protein stabilized noble metal nanoclustersadnghly interesting research object due
to ther high biocompatibilityand ability to emit fluorescence.[1] Currently, such complexes
are often used in medical sciences and similar fields, including the construction of biological
sensor$2,3] Of particular interest are the studies in which the intensity of fluorescence
emission decreases due to the action of proteases; however the mechanism of such extinction
hasnot been clearly described so far.

The aim of the presented research is to deepen the understanding of the processes
leading to observed fluorescence quenciinBSA-AUNC upon its proteolytic digestion with
enzymes in aerobic and anaerobic conditions. A range of biophysical and physicochemical
methods - including CD, FT-IR spectroscopy, fluorescence spectroscopy and SDS-PAGE was
used to obtain data.

Obtained results suggest that the role of molecular oxygen in fluorescence quenching is
debatable in the studied case. Once the protein shell is digested, the oxygen has no effect on
the intensity of fluorescence. A shift of fluorescence maxima toward the higher wavelengths
was observed, what can be attributed to the changes in the population of different sizes of
nanoclusters and possible aggregation of some of gold into non luminescent nanopatrticles.

[1] T. Chen, Y. Hu, Y. Cen, X. Chu and Y. Li1,Am. Chem. So&35 11595 (2013).
[2] Y. Gu, Q. Wen, Y. Kuang, L. Tang, and J. JiaR§C Adwv, 13753 (2014).
[3] Y. Wang, Y. Wang, F. Zhou, P. Kim and Y. Xtamall8, 3769 (2012).
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6\QWH]D QRZ\FK ¥thiiotantdawyglxz Brupami aldehydowymi
I ich post-syntetyczna modyfikacja.

Marcin Wiszniewski OLFKD& &KPLHOHZVNL

Laboratorium Chemii Supramolekularnej, Centrum Nauk Biologiczno-Chemicznych UW,
JZLUNL L :LIJXU\ a,PoldbdJV]DZ

Szkielety metalo-organiczne, tzw. MOF-y (z ang.: Metal-Organic Frameworks), to
porowate i krystaliczne polimeridl RRUG\QDF\MQH Z NWyU\FK QLHRUJDQLF
organicznymi linkerami 7\P FR Z\UWWOFYLM SR UyG L Q Qriat&U LIDJay<
SRURZDW\FK MHVW PR*OLZR U0 PRGXORZDQDL FLUPKEERURZDW
RGSRZLHGQL GREyU Z JayZWH& X*|PRNYEZZH]IMNVW SUHF\]\MQF
struktury MOFyZ SRG N WHP N]J®PYMWRMRIQEFM BN S U]JHFKRZ\ZDQLH
UR]G]LD& PLHV]IDQLQ PDJD]\QRZDQLH HQHUJLL NDWDOL]D
optyka nieliniowa, fluorescencja, magnetyzm i wiele innych [LZ]L NV]RSIR UyG Z\*HM
Z\PLHQLRQ\FK |[DVWRVRZD |]DOotI*W U ZVSRWYEMNIURWDMR\FL L
VWDELOQR FL V]brgadiCzhrydhy@XmMHWDRXRQANRZDaR Z\VLaNL EDGDF
wWuzDaR FL FKHPLFIQHM PHVFKKQRFWIHHM RDaWHUPLF]QHM

2G QLHGDZQD GX*H ]DLQWHUHVRZDQLH ]DFAZFOML Z]E>
VINLHOHWWRAUPBQIDFQR\FK 3URZDG]R@P NV NSWYyNHH UHDG X0 ) QD
IL]\F]QH L FKHPLF]QH ]JPLHQLDM F VZRMH [ZAD3B1HRKRPIRZHV SF
Z WHM G]JLHG]LQLH E\ARE\ RSUDFRZDQLH PDWHULDAyZ N
UHRUJDQL]RZDU ZFKRG] BhtiuEowd (Ryy M)aQW® HHO-RMNKIM FH SRG W\
Z\GDM VLy ud@korowane grupami aldehydowymi. AldehydyDW ZR L meGZUDF D (
U H D J ®rMnarhi, hydrazydamL LQQ\PL ]ZL JNDPL FR F]J\QL MH Z\M WNR
zastosowania w chemii MOly-Z -HGQDN*H JH Z]JO GX QD ZUD*OLZR U .
GR WHM SRU\ RSLVDQR W\ONR NLA ML 3V |FNRD é\ioidi2 X S\ &
EDGD MHVW ZL F RSUDFRZDQIlyHd D RBRUXD PN UXDA@AMHAKK ARI\PL 1
nad ich reakcjami z aminami lub innymi blokami budulcowymi.

-y
=P P
bloki templat
budulcowe
Nieuporzadkowane Samoorganizacja
bloki budulcowe blokéw budulcowych
5\V 6FKHPDW VDPRRUJDQL]DFML EOR NZ\Z RROGHM RRA\RIQ LA L0 emMKHPLF]Q\P

Kolorem czerwonym zaznaczcol@ LHRUJDQLF]QH Z Ja4\ V]DU\P RUJD @QihKejjoeHaldeypueNL *yaW\P J

[1] A. Kirchon, L. Feng, H. F. Drake, E. A. Josepha, H. ZhGbhem. Soc. Rev7, 8611
(2018).

[2] A. Mallick, B. Garai, M. A. Addicoat, P. S. Petkov, T. Heinec, R. Banefjé&mm. Sci6,

1420 (2015).

[3] E. A. Dolgopolova, V. A. Galitskiy, C. R. Martin, H. N. Gregory, B. J. Yarbrough, A. M.
Rice, A. A. Berseneva, O. A. Ejegbavwo, K. S. Stephenson, P. Kittikhunnatham, S. G.
Karakalos, M. D. Smith, A. B. Greytak, S. Garashchuk, N. B. Shusfovan. Chem. Soc.

141, 5350 (2019).
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How Do Statins With Different Hydrophobicity Affect Biological Cell
Membranes?

M. Zaborowska?, D. Matyszewska"? R. Bilewicz!

! Faculty of Chemistry, University of Warsaw, Pasteura 1, 02-093 Warsaw, Poland
2 Biological and Chemical Research Centre, University of Warsa® LUNL L :LJXU\
089 Warsaw, Poland

Lipid rafts are microdomains found on the outside leaflet of lipid membranes. This
model of biological membranes was introduced by Simons and Van Meer et, alhfi]
demonstrated the presence of rigid lipid-protein structures on the background of a fluid
mosaic [2]. Lipid rafts are characterized by a high content of sphingolipids and cholesterol.
Their specificity means that they perform many functions in cellular processes, but most of all
they are a place of anchoring proteins.

The protein, 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA), responsible for the
production of cholesterol in the body, occurs in the membranes of the endoplasmic reticulum
(ER) [3]. ER membranes can be modelled by the lipid raft system consisting of
DOPC:Chol:SM in 1:1:1 ratio. The level of cholesterol in the membranes is regulated
spontaneously, but excessive level of LDL cholesterol in the blood is more and more often
observedin patients. The drugs commgnlised to reduce the production of cholesterol in
hepatocytes are statins - the HMG-CoA reductase inhibitors [4]. Statins are drugs with
different physicochemical properties. From the viewpoint of their influence on the properties
of lipid membranesanimportant factor is the degree of their hydrophobicity.

In this report, three statins differing in lipophilicity were used: pravastatin < fluvastatin
< cerivastatin [5]. The mechanisms of molecular interactions between drugs and lipids were
investigatedoy Langmuir techniqueBrewster angle microscopy (BAM) and surface pressure
measurements over time. Additionally, the polarization modulated infrared absorption
spectroscopy (PM-IRRAS) at the interface was used to investigate the degree of membrane
penetration by selected statins. Surface assessment of drug-changing structures was performed
using fluorescence microscopy.

The study proved significant differences in the surface characteristics of the
DOPC:Chol:SM monolayers under influence of the three statins. The degree of
hydrophobicity of statins has impact on the ease of penetration of the lipid layers of the lipid
raft [6]. The results of the presented research suggest [7] that the negative side effects
observed often in statin therapies may be connected with their influence on the structure, and
hence functions of the biological membranes.

[1] K. Simons et al.Biochemisty 27, 6197-6202 (1988).

[2] S.J. Singer et alSciencel 75 720-731 (1988).

[3] L. Liscum et al. Journal of Biological Chemistr260, 522-530 (1985).

[4] E.S. Istvan et al$Science292 1160-1164 (2001).

[5] L.F. Galiullina et al.,Biochimica et Biophysica Acta Biomembraned859 295-300
(2017).

[6] M. Zaborowska et alJournal of Molecular Liquid813 113570 (2020).

[7] M. Zaborowska et alElectrochimica Actd 38514 (2021).



=DVWRVRZDQLH +HNVDF\MDQRPHWDODQYZ OHWD
=UHGXNRZDQHJR 7TOHQNX *UDIHQX -DNR :\GDMQ\FK
SHGXNFML 70HQX

% =DNU]JHZVNDHF]QLNRZMONUFLQHN

\G]LD4&4 &KHPLL 8QLZHUV\WHW :DUV]DZVNL XO 3DVWH
\G]LD4&4 &KHPLF]Q\ 3ROLWMKPKQRWMN RZV WJDHZ\RN D
:DUV]DZD 3ROVND

. RVWDWQLFK ODWDFK REVHUZXMH VL RIR RRINFKDLQW
IXQNFMRQDOQ\FK QDQRPDWHULDA4YyZ GR RSUDFRZ®RLD OFR
UHDNFML UHGXNFML WOHQX 255 3URFHW\BKGMNBMEMW
]JDFKRG] F\FK Z RJQLZDFK SDOLZRZ\FK 1JIRMZURFH VX RIW\D\Y |
NLQHW\ND SRQLHZD* SURFHV UHGXNFML WOHQXLPR*H |DFK
“HGQ\P ] QLFK MHVW PHFKDQL]P HOHNWURQWHEYVWZ ARG\
RERM WQ\ SURGXNW = GUXJLHM VWURQUWEBXNEKMH WHRG/)
] PHFKDQL]PHP HOHNWURQRZ\P Z NW\UHPLGRGFLHODRIGX\
SR UHGQLHJR MDNLP MHVW QDGWOHQHNWAHUGPAXN DNWI O L W
SRZRGXM F MHGQRF]JHVQ\ VSDGHN Z\GDMQRHFLE BGDELDFLC
NRQFHQWURZDA&\ VL QD RSUDFRZDQLX PDVOHRIZLPKY D $aR2R Q'
U*2 RUD] PHWDOL ] JUXS\ PHWDOL SU]KM &XRBEFKZ G8V WD
ZLHORFHQWURZ\FK ]ZL JNyZ QLHRUJDQLF]RLMKX 8 WDO\ONRZJ
(OHNWURNDWDOL]DWRU\ QD ED]JLH JUHGXMREZPRQHNRGWAHQF
L SRVLDGDM WDNLH Z4D FLZR FL MDN DWRRNEKH®UFIQ R GRU
PRJ E\U IXQNFMRQDOL]RZDQH Z NRQWURORZDQ\NVSRVYE
HOHNWURNDWDOLW\F]QH Z ]DNUHVLHUUB&XNRMQ D\ & M@ X X
Z JORZ\FK Z SR& FJHQLX ] KHNVDF\MOFQRE MAKDO ®Q D RAD PH R
EDGDQLDFK ]DSURSRQRZDOL P\ PDWHULD&\ @O BEPILHRJDHG:
QLHRUJDQLF]QHM VROL J4R*RQHM Z SROAWBEF]H K HML\RZF FM D QF
5X MDNR Z\GDMQ\FK NDWDOL]DWRUyYZ UHG XNF|DV \MAOEIMXDZ
]JDVWRVRZDQR P LQ ZROWDPSHURPHWUL BNGLVNRZ &9
] SLHU FLHQLHP 55'( 3RPLDU\ SRUYZQDZF]H SU]JHSURZ
PRGHORZHJR NDWDOL]DWRUD 3W

SURMHNW UHDOLJRZDQ| Z UDPDFK 3URJDOBXRBFAMD FBRIZHIR LHG]
ZVSydlLQDQVRZDQHIR JH $SURGNyZ (XURSHMRNLHJIR )XQGXV]X 6SRaH

> @ + 5 %\RQ - 6XQWLEKHR 9DNKHDR +RUQ



5R]ZyM (IHNW\ZQHJR (NVWUDKHQWD 2FWDQX 3RWD\
OROHNXODUQ\ 1D 6]NLHOHFLH / ZDOLQ\

ODFLHM =DNUBHRWNL 3L WHN
NGJLDE &KHPLL 8QLZHUVIWHWX :DUV]DZVNLHIRUXNPD BD BRWEAXND

1IDWXUDOQ WHQGHQFM SU]JHFLZQLH QDSDGRAMRXDREHM
=MDZLVNR WR VSRZRGRZDA4R UR]ZyM SUDF QDG OHEFRISWRUI
MHGQRF]JHVQHJR ZL ]DQLD NDWLRQX L DQLRQX WIGWNWHP V
HOHNWU\F]QLH UHFHSWRUYZ PROHNXODUQ\FK GZXIXQNF\MQ
QD MHGQRF]JHVQH ZL ]JDQLH DQLRQX L WMPHQLPQ XD W\O M R®MR
ZHZQ WU] UHFHSWRUD 5HFHSWRU\ PRJ FH N RMAMSOMNARED i
Z WUDQVSRUFLH RUD] HNVWUDNFMDFK VROL QLHRUJEC
GR RUJDQLF]Q\FK > @ -HGQDN*H SURMHNWRZDQLH VQRZ\FK
SURVWH 5HFHSWRU WDNL PXVL SRVLDGDiU RG DRJHQG&EL V
GZYyFK Uy*Q\FK GRPHQ ZL ]DQLD MRQyYZ RUD] |DSHZQL RGSR:

@)

0

{
ONO/NH & }

1 O\/O)

*4yZQ\P FHOHP PRMHM SUDF\ E\4D V\QW H]H QHIFHB W R
HJ]JRJHQQHJR DPLQRNZDVX / ZDOLQ\ -DNR GREB@HPZL ]D
1 EHQ]JR D]JD NRURQ NWyU ZSURZDG]JLAHP Z VWUXNW
VSU] JDQLD ] RGSRZLHGQLR ]DEH]SLHF]RQ\P DPLQRNZDVHP
JDEH]SLHF]DM FHM SRSU]JH] UHDNFMH ]| L]RRHMD @GLRORHHP
ZL ]DQLD DQLRQyYyZ 5HFHSWRU WHQ RND]Da N\LR ZD @ L2X V\RFEGIL
NDUERNV\ORZ\FK RUD] SR]ZROL4 QD HNVW DIVXFM HNM\U QDN F
FLHF] FLHF] : SUH]JHQWDFML SRVWHURQMNH]U]HLD WIDZR
NRPSOHNVRWZyUF]H RUD] EDGDQLD HNVWUDNF\MQH QRZHJF

> @ 0 =DNU]JHZVNL 1 .ZLHWQLHZVNRKHP:DORPPX®QG 3 3L

> @ 0 =DNUJHZVNL ' =DaxXEa&Q&06BNM DQG 3 3L WHN
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Receptory soli opart e na szkielecie kwasu
2,2-(bis-hydr oksymetylo)prop ionowego

' = DAXELQ®BLRNWHN
!\G]LD4 &KHPLL 8QLZHUV\WHWX :DUV]DZVNLF

(NVWUDNFMD DQLRQYZ L VROL ] UR]JWZRUyYyZ ZRGQ\FK GR
Z]JUDVWDM F\P |JDLQWHUHVRZDQLHP EDG D F ]potent@ayié Q LGH
VINRGOLZ\FK MRQyYyZ ]H URGRZLVND : URGRZLVNX ZRGQ\
GODWHJR UHFHSWRU PXVL NRQNXURZDUO ] F] VWHF]NDPL Z
zapewnienia transportu soli do warstwy organicznej, receptor kompleks redéptor- P X VL E\U
lipofilowy. : UyG ZLHOX RWU]J\PDQ\FK Z QDV]HM SUDFRZQL UHF|
VIDQVH JRVWDUO ]DVWRVRZDQ\PL Z SURFHVLH HNVWUDNFM
z SURMHNWyZ EDGDZF]\FK RWU]J\PD4DP URG]LQ UHFHSWRL
kwasu 2,2-bis(hydroksymetylo)propionowego.

*4yZQ\P FHOHP SURMHNWX E\4R SUJHSURZDG]HQLH EDG
UHFHSWRUyYZ VROL RSDUW\FK -bR(Bydroksinetylo)prépiodowshd.D V X
3UJHSURZDG]RQH JRVWDA&\ HNVWUFNAMH RUR]L REEZXR 4D &L
3UJHSURZDG]JRQR SUYE\ HNVWUDNFML VROL ]DZLHUDM F\F
DQDOL]JLH SRGGDQ\ JRVWDA& SUR FsHIVso8dwyehQiLpotdsordy@h D Z\E |
] URJWZRUX ZRGQHJR GR ZDUVWZ\ RUJDQLF]JQHM (IHNW\Z
Z\]QDF]JHQLX VW *H SUJHQRV]RQ\FK VROL 6W *HQLD DC
NRORU\PHWU\F]Q\PL QDWRPLDVW NDWLRQg®&Eory{jisjRG DW

SUHJHQWDFML SUJHGVWDZLRQ\ ]JRVWDQLH V]ODN V\QWHW\
EDGD NRPSOHNVRWZyUF]\FK
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In vitro study and characterisation of core-shell Fs@Au-Tmab
nanoradiobioconjugate

M. ! uk 1, A. Majkowska-Pilip 2A. Bilewicz2 P. Krysi" ski 1

1Faculty of Chemistry, University of Warsaw, Pasteura 1, 02-093 Warsaw o
2 Institute of Nuclear Chemistry and Technology, Dorodna 16, 03-195 Warsaw

Cancer being just after the cardiovascular diseases is the leading dns#ees world.
According to the WHO every sixth death takes place due to cancer-rels¢egeal [1]. On
of the most promising method in cancer treatment is so called synetgestapy based ¢
radionuclides and localized hyperthermia. In our nanoparticle we cori¥ine soft energy
I- emitter with superparamagnetic iron oxide core nanoparticles (SPION). In dlisve
hope to achieve greater therapeutic effect than using radiotherapy and hyper
separately. The use of trastuzumab as vector (monoclonal antibody, Tmaaljowillus to
facilitate specific targeting towards HER2 positive breast cancés. ¢édbdel of propose:
nanoparticles is presented below:

<
>

\',s\“'a Trastuzumszb

Core ~nel radlwoscthive
nenesarticle

Designed nanopatrticles are gold-198 coated with high efficiacy and have sveeit
15-30 nm with zeta potential around - 15 mV . Specific absorption rate (SAF
bioconjugate is as high as 120 W/g. Cytotoxycity on SKOV3 (ovarian cancer ce
HER2+) varies from 85% to 15% (0,8 B 8,5MBqg/mL) after 72h, with non-radio¢
formulation having no to very little toxicity. For synergy studies small tumor h
(spheroids) were used.

Proposed nanoradiobioconjugate shows great promise as future therapeutic |
combining radionuclide therapy and localized magnetic hyperthermia. Howevel
obstacles must be addressed. For example obtaining higher stability of nanoradiabate
in biological media as well as developing formulation with higher binding spiegifowards
HER2 positive cell lines.
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The contribution of M.T." uk was realized within Project No POWR.03.02.00-
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[1] https://www.who.int/cancer/en/



Odciski Molekularne w MOF-ach

Katarzyna ) XN 0 L EEKrbiélewski*

Laboratorium Chemii Supramolekularnej, Centrum Nauk Biologiczno-Chemicznych UW,
JZLUNL L :LJIXU\ :DUV]IDZD 3ROVND

MOF-y (z ang.metal-organic frameworks V. G\QDPLF]QLH UR]JZLMDMzd& VL NC
Z]JO GX QD LFK QLH]Z\NOH FLHN D Z Htald& jak mlagaRyrnewariie | DVW R V
VHOHNW\ZQ\J Wy Eerding,akataliza heterogeniczna i wiele innyehbDWHULD&\ WH
JEXGRZDOQHRWIDQLF]Q\FK OLQN HKiasyami Sie@liZ] RMUFMZ\PLDURZ

NU\WWWDOLF]Q VLHU -HGQ ] ZD*Q\FKadhDWtZh MED-GIOFyQDG W\F
(ang. multivariate metal-organic frameworks NWyUH JEXGRZDQEX¥Y¥ ZL GANFK
URG]DMyZ OLQNHUYZ %DUG]R F] VWR Z\ND]J]XM RQH GX*R ¢
MOF-y zbudowane z jednego rodzaju linkera, tp."w/]D VWDELOQR U FP\DZyZV]D VR
-HGQDN ]H Z]JO GX QitoGRRIWIDFKIFFPRQH PR*OLZR FL NRQWUF
G\WVWU\EXFML RNUH OR QWIK-NOB<&sh] XzgekelRrieMIQRF-K |ZRGFLVNLHP

PROHNXODUQ\P VWD&RQVAK MHZQ\Z FRAVMIG)E M GGIRQHM FLH
PR*H RNDnziawykle X*\W H w]qmacowywaniu nowych matdtDayZ SRG N WHP
RNUH ORQ\FK ]DV W RxpBzA&variu MoRREHym.

CHOHP PRLFK EDGD MHVW Rskdnib MRZRDQFyHE RHWRGW XRWOR Z D
przestrzennej dystrybucji grup funkcyjnychh. RQFHSFMD PRLFK ED@D RSLF
przeprowadzeniu odwracalne] reakciERPL G]\ F] Mé&wnpl&y M odpowiednio
sfunkcjonalizowanym MOREmMm naVW SQLH SU]JHNV]J]WDAFHQLX QLHSU]F
IXQNF\MQ\FK OLQNHUD Z VSRVY¥E |\DH@BpN-WOE Qna Kdrui€a -G H P
usXQL FLX F] VWHF]JNL WHPSODWX ] PDWHULD&X

Podczas dotychk ][ DVRZ\FK EDGD ]V \Q-B8H] BrddamiDailel®yd@vymi oraz

ZVW SQLH J]RSW\PDOL]J]RZD&a4DP ZDUXQNL V Hiéehjdewysz gHIJR S U
hydrazony, oksymy oraz olefing REHFQR FL JUXSEHFL@QRHZSAKDFXM QDG Z
RGSRZLHGQLFK WHPSODWyYyZ GR Z\NRQDQLD PRGHORZ\FK RG
RSW\PDOL]DFM VHOHNW\ZQR FL Z\EUDQ\FK SUJH]JH PQLH SU



, QYHVWLIJDWLRQ RI ELRORJLFDO UHVSRQVH RI K
HISRVXUH WR FDUERQ LRQ UDGLDWLRC

0 $UDVJNLHZLBDQD *LQWHUD(PLHUB]DRUJXO/DQNRII
7 /RUHQFODOLV]HZVND 20121068 MDDN
0 3DOXFK )MUBUXV]\ VNANZLUD &KBPRWWG6 6 N 6]HIOL VNL
DQG . 7\PL VND

J)DEXOW\ RI 3K\VLFV 8QLYHUVLW\ RI :DUVDZ 3DVWHXUL
1DWLRQDO &HQWUH IRU 1XFOHDU 5HVHDUFK $QGU]HMD 6F
, QVWLWXWH Rl 3K\VLFV -DQ .RFKDQRZVNL 8QLYHUVLW\ 8

+ROO\ &URVV &DQFHU &HQWHU $UWZL VNLHJIR
+HDY\ ,RQ /DERUDWRU\ DW WKH 8QLYHUVLW\ RI :DUVDZ 3
, QVWLWXWH RI 1XFOHDU &KHPLVWU\ DQG 7THFKQRORJ\ 'R

OHGLFDO 8QLYHUVLW\ RI :DUVDZ )ZLUNL L :LJIXU\
'"HSDUWPHQW RI 3K\VLFV DQG %LRSK\VLFV ,QVWLWXWH R

6FLHQFHV = 6**: 1RZRXUV\QRZVND :DUVDZ

J)DEXOW\ RI &KHPLVWU\ 8QLYHUVLW\ RI :DUVDZ 3DVWH?>

5DGLRWKHUDS\ LV FXUUHQWO\ WKH PDLQ PHWKRG RI F
DQG FKHPRWKHUDS\ 7KH FKRLFH RI WKH ULJKW WUHDWPHC
ORFDWLRQ LQ WKH SDWLHQW V ERG\ 7KHUHIRUH LW LV SUL
LQ RUGHU WR FKRRVH WKH PRVW RSWLPDO RQH 7R XQGHU)
RQ WKH WXPRU DQG VXUURXQGLQJ WLVVXH LW LV LPSRUW
EHWZHHQ HQHUJ\ GHSRVLWLRQ DQG LQLWLDO ELRORJLFDO

*OLREODVWRPD FHOO OLQHV DUH WKH PRVW FRPPRQ D
WUHDW DPRQJ EUDLQ WXPRUV > @KLZER KBXPIBQ H® LLRP BV KEHHLC
VHQVLWLYLW\ WR UR®LRVEODWD/GLDWDRQ DQG Y D@ LARHUHV LV
FKRVHQ IRU SUHOLPLQDU\ UHVHDUFK

%RWK Rl WKH FHOO OLQHV ZHUH LEURGHDQWHG\ E\ DOFDL
JHQHUDMEHG3I FN\FORWURQ ORFDR® GDEWR UDKFR M DY 8QLYHUV
DFFRUGLQJ WR WKH LUUDGLDWLRQ SURFHGXUH GHVFULEHC
UHVSRQVH RI WK HDARRQRG\L RUHP® WHRQ@\DVVD\ ZDV SHUIRUPH

7R REWDLQ WKH GHVLUHG GRVHV WKH UDGLDWLRQ ILH
ZHUH HVWLPDWHG E\ ORQWH &DUOR VLPXODWLRQV XVLQJ W

5HVXOWY RI WKH FDQFHU FHOO V VXUYLYDO IUDFWLRQ
FRPSDUHG ZLWK WKH GDWD REWDLQHG DIWHU LUUDGLDWLR
DQG ORZ /(7 UDIGEDWQRG® GV WRWSHUIRUP

> @ $ ) 7DPLPL 0 -XZHLG &RGRQ 3XEOLFDWLRQV %ULVEI

>@ 0 - $00DOXQLV 7XUQHU * 0 %DUURQ 5 6 'D\
5HVHDUFK

> @ 8 .D(PLHUF]DN ' %DQD - %UD]LHZLF] - &]XE 0 -DVN
$ /DQNRII + /LVRZVND $ ODOLQRZVND 7 6W SNRZVNL I

1XFOHDU ,QVWUXPHQWY DQG OHWKRGV LQ 3K\VLFV 5HVHDUT



A fluorescence-based high-throughput screening assay for investigation
of small molecule inhibitors of Vaccinia Virus decapping enzyme D9

Marcelina Bednarczyk!?, Renata Kasprzyk-3, Jagoda Starek, Jessica K. Peterg
John D. Gros$, Joanna Kowalska, Jacek Jemielity

! Faculty of Physics, University of Warsaw, Warsaw, Poland
2 Centre of New Technologies, University of Warsaw, Warsaw, Poland
3 College of Inter-Faculty Individual Studies in Mathematics and Sciences, University of
Warsaw, Warsaw, Poland
4Department of Pharmaceutical Chemistry, UniversityCalifornia, San Francisco, USA

MRNA decapping plays an important role in gene expression by controlling the stability of
messenger RNA. In humans, Dcpl-Dcp2 complex plays major role in decappinti-of fu
length mRNASs. Studies has shown that some viruses (e.g. poxviruses) possess their own
decapping enzymes, but their role in viral infection has not been fully elucidated. [1]
D9 enzyme from Vaccinia virus is a Nudix hydrolase that recogniZ& eap structure in

P51$ DQG FOHDYHV LWV S\URSKRVSKDWH ERQG 'GBPWZHHQ
The cleavage triggers host mMRNA degradation process which leads to the shutdown of host
protein synthesis.

Here, we aimed to develop a simple fluorescence-based assay to identify small molecule
compounds that could modulate the activity of D9 enzyme. In this meth@&l norcleotide

labelled with pyrene that releases fluorescence upon enzymatic cleavage was used as an
activity probe. We used this approach to monitor the fluorescence intensity changes during
enzymatic reactions in the presence of various potential inhibitors on a 96-well plate reader to
identify the most potent compounds. Hits from the screening experiments were then verified
and characterized for their binding affinity, selectivity to the target and inhibitory properties
by lower-throughput but more accurate methods,iegtro decapping on RNA substrates.

This work was supported by grant from the Foundation for Polish Science (TEAM/2016-
2/13).

[1] S. Parrish and B. Mos3, Virol. 81, 1973-129783 (2007
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Study of the  -decay of a very neutron-de cient nucleus 57Zn

A. Giska !, A.Kubiela !, A.Ciemny !, W.Dominik 1!, Z.Janas?, L.Janiak 2,
C.Mazzocchi !, M.Pfstzner !, M.Pomorski !, N.Sokolowska !, D.Anh 3, H.Baba 3,
N.Fukuda 3, Y.Ichikawa 3, K.Kawata 34, T.Kubo 3, B.Mauss 3, H.Nishibata 3,
Y.Shimizu 3, D.Suzuki 3, H.Suzuki 3, M.Tajima 3, A.Takamine 3, H.Takeda 3,
Y.Takeuchi ®°, H.Ueno 3, H.Yamazaki 3, K.Yoshida 3, R.Grzywacz ©, M.Madurga ,
C.Thornsberry ©, A.Bezbakh 7, G.Kamnski 7, P.Szymkiewicz "8, A. Swiercz "8

!Faculty of Physics, University of Warsaw, 02-093 Warsaw, Poland
2National Centre for Nuclear Research, 05-408wierk, Poland
3RIKEN Nishina Center, Wako, Saitama, 351-0198, Japan
4Center for Nuclear Study, University of Tokyo, Tokyo 113-8654, Japan
SDepartment of Advanced Sciences, Hosei University, Tokyo 102-8160, Japan
5Physics Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee 37831, USA
Joint Institute for Nuclear Research, 141980 Dubna, Moscow Region, Russia
8AGH University of Science and Technology, 30-059 Cracow, Poland

Exploring the properties of the nuclei lying far from the -stability path is an im-
portant topic of nuclear physics studies. Exotic proton-gh nuclei lying at the so-called
proton drip-line, are characterized by having large + decay energy. This can lead to the
population of highly-excited particle-unbound states, opning the possibility to observe
a variety of decay channels with -delayed (multi-)particle emission. Besides providing a
unique chance to understand the structure of nuclei far awdyom stability, studying these
decay channels of such exotic nuclei can provide an importanput for the astrophysical
processes modeling.

Designed and built over a decade ago at the University of Wansaan OTPC detector
(Optical-readout Time Projection Chamber) gives possilitly to investigate wide spectrum
of decay modes with charged particles emission. The devisemainly used for studying
delayed proton emission, although it was designed for a tymweton radioactivity [1]. The
CCD image provides a projection of particle tracks on thegy plane. The photomultiplier
(PMT) waveform shows the distribution of a light intensity as a function of time, which
allows for determination of the time between the ion implarttion and the decay. The
combination of data from the CCD and the PMT is also used to remstruct the track
of the patrticle in three dimensions. One big advantage of thitechnique is based on the
fact, that one registered decay event is enough to correctigentify the decay mode and
its probability.

In this work, results of the data analysis for the + decay of>>Zn will be presented. The
experiment was performed at the BigRIPS separator in the Raflsotope Beam Factory
at the RIKEN Nishina Center (Japan). The decay by delayed two-4mton emission was
observed for the rst time. Total branching ratios for -delayed proton emission and for

-delayed two-proton emission were determined. Half-lifé studied nucleus was obtained.
In addition, energy spectrum for delayed low-energy prot@enwas established.

[1] K. Miernik et al., Phys. Rev. Lett99, 192501 (2007).
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Dark Matter:

What Do We Know
and What We Do Not

Michal Iglicki
michal.iglicki@fuw.edu.pl

Faculty of Physics, University of Warsaw,
ul. Ludwika Pasteura 5, 02-093, Warsaw, Poland

Although it is ca. 5 times more abundant than all known kinds oparticles in total,
dark matter (DM) still remains a mystery { almost all we know aout it is that it exists.
Why do we believe in existence of DM? What can it consist of? Why dihe simplest
models not satisfy us? How to see the dark particle(s) and whatn we conclude from
the null results? In this talk | will brie y summarize the present-day state of knowledge,
describe current attempts to discover DM, and discuss exelapy theoretical issues | have
worked on.
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JH3F R@ 7LQWHUDFWLRQ DW GLIITHUHQMROBJIQHW L
$OHNVHL .RVKHYDUQLNRY 7RPL .HWRODLQHQ DQG
J)DEXOW\ RI 3K\VLFV 8QLYHUVLW\ RI :DUVDZ XO 3DVW

7TUDQVLWLRQ PHWDOV SKWKDORF\DQLQHV 70 3FTV JUI
PDWHULDOV FRQVWLWXWH SHUVSHFWLYH K\EULG V\VWHPV \
DFWLYH SDUWV RI VSLQWURQLF GHYLFHV 7KH FKRLFH RI VXE
703FfV

O;HQHV D IDLUO\ QHZ IDPLO\ RI '"PDWHULDOV EDVHG RQ
QLWULGHV ZHUH QRW VWXGLHG \HW DV VXEVWUDWHY LQ VXF
RIWKHRUHWLFDO VWXGLHV RI WKH LURQ SKWK® O®PEHQLQH

7KH PRVW UHOHYDQW LVVXH LQ WKHSUHVHQW VWXG\LV W
IURP WKH PROHFXOH DQG WKH VXEVWUDWH 6SHFLDO DWWHFE
RSWLPLIDWLRQ DQG PDJQHWLF FKDUDFWHULVWLFV Rl WKI
FRQILIXUDWLRQV DUH FRQVLGHUHG 7KH DELOLW\RI WKH VX
DOWLIHUURPDJQHWLF SKDVHV DQG WKH LQGXFHG RULHQWDYV
JH3F OHDG WR IRXU GLIITHUHQW HOHFWURQLF FRQILJXUDWLR
YDULRXVY SURSHUWLHY 7KH VLIJQLILFDQW IHUURPDJQHWLF L
XSSHU WLWDQLXP OD\HU SOD\V LPSRUWDQW UROH LQ WKH
PRPHQW :HDOVRDQDO\]JHD PRGHO RI WKH VI\VWHP LQ ZKLFK
VWDWH WKH JURXQG VWDWH RI DQ LVRODWHG PROHFXOH L
SHUIRUPHG LQ WKH IUDPHZRUN RI GHQVLW\ IXQFWLRQDO WK
SVHXGR SRWHQWLDOV DV LPSOHPHQWHG LQ WKH 4XDQWXP
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Free-form nanostructured core optical fibers

Damian Michalik 12 Alicja Anuszkiewicz?, 5DIDa .D V]W Ard RydZar
% X F]\ ¥NL

L University of Warsaw, Faculty of Physics, Pasteura 5,Warsaw, Poland

2 aX N DV LRéghrEl Networkinstitute of Microelectronics and Photonicsy OF]\ VND

133, Warsaw, Poland

Due to the first demonstration of nanostruetiRSWLFDO ILEHU LQ
al. [1], a completely new approach in optical fiber development emefgredogically to
free-form optics, wheran H O HP H Q W ft&h have linioBtHany refractive index shape to
achieve particular optical properties, in free-form nanostructured coraldiitiers an initial
fiber preform is manually stacked with desirable refractive indexilalision. This preform
consists of hundreds or even thousands of rods made by thermally matdwedagéx on
drawnin a special fiber tower. Thus, the finally developed optical fibete dliee-form optic
elements, has arbitrary refractive index distribution, not necessamijed to circular
symmetry as it is in so far used methods such as modified chlewaipour deposition. This
leeway reveals broad possibilities on enhancement common optical fibésrsolut

To explore novel frontiers of free-form nanostructured core optical fibers cechpds
silica glass, we considered 3 important optical properti@®matic dispersion, birefringence

and intermodal crosstalk which could benefit upon nanostructurisation technique. Onghe basi

of selected propertied free-form fibers were theoretically proposed and two of them
physically developed.

The first oneso-calledhybrid fiber allows to tailor dispersion profile by discrete GeO
doped nanoinclusions around the core, finally redcall-normal flat dispersion equals to -37
ps/nm/km in the wavelength ran§iem —te —{B]. The fiber fabricated version
proved changes in chromatic dispersion profile as well as revealegsiimgrcorrespondence
between effective mode area and dispersion.

The nextfiber with anisotropic core introduces birefringence into the core structure
additionally the design process considered single-mode operation anmhtdmity with
SMF-28 standard. The optimised single-mode solution achievedi 1.210f phase
birefringence and full compatibility with SMF-28][3As in the previous example, the fiber
was fabricated and experimental results proved previously expected properties.

Detail studies on optical fiber with anisotropic core turns out thatcbncept can be
extended to large mode area fibers demanded for high power laserdoihete highly
birefringent large mode area optical fiber with anisotropic corewas calculated [4]. The

E\

% X

30-—+feore design achieve KDVH ELUHIULQ DHQ@FHIIHAWLYH PRGH DUH

aQG 2_foPx- and y-polarisation, respectively.

The last concept is dedicated to telecommunication applications, pexidically a new
multiplexing technique in few-mode fibers, called mode division mukipte The
nanostructurisation method for the first time was used to numerically dewsdagly-
coupled few-mode fiber for mode-division-multiplexed systems The final design has
successfully separated 4 linearly polarised modes enough to prevent intermodalkcrosst

All realized projects shows high application potential of the narmstigation method
and they extent optical fiber market within innovative solutions.

[IIR %XF]\ VNL 0 .OLPF]DN 7 6W HIBQALENLDpt. DR 0OZDLT. %
[2] ' OLFKDOLN 7 6WHIDQLXNLight RQ®I38 K @PR0y N L

[3]' OLFKDOLN 7 6WHIDQLXN 5 .DVJOBABDERI).DQG 5 %XF]\ VNL
[4]D. OLFKDOLN $ $QXV]NLH,2hFR. KaszBanE)pt. Exptes9, 15 (202).
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LEPTON FLAVOR VIOLATION IN THE MSSM Abstract
Zo a Olszewska *

YFaculty of Physics, University of Warsaw, Pasteura 5, Warsaw, Poland

Lepton avor violating processes as a probe of new physics.

Lepton avor violation is strictly forbidden in the Standard Model in the limit of
vanishing neutrino masses. The experimental sensitivityotrare lepton processes will
improve in the following years. Motivated by the CMS 2.4 ex&s hintinh ! (current
95 %vCL upper limit on the branching ratio: 1.20 % [1]), we ta& up the study [2] of rare
lepton decays, using a recently developed, new calculatiomethod [3]. Mass insertions
approximation was used to expand the amplitude expressions’he expanded form of
the amplitudes allow to identify the decoupling and non-demupling terms in the limit of
heavy supersymmetric masses using the Appelquist-Carazeaieorem [4].

[1] CMS Collaboration, CMS-PAS-HIG-16-005

[2] A. Crivellin, et al., Lepton avour violation in the MSSM: exact diagonalization vs
mass expansion, JHEP (2018)

[3] A. Dedes, M. Paraskevas, J. Rosiek, K. Suxho and K. Tamvak{2015) JHEP 1506
151, J. Rosiek (2016) Comput. Phys. Commun. 201 144

[4] T. Appelquist and J. Carazzane (1975) Phys. Rev. D. 11 2856.
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Manipulation of the electric state of QDs with single magnetic
dopants

K. E. Polczynska, A. Rodek, K. Oreszczuk, L. Zinkiewicz, T. Kazimierczuk,
Z. Ogorzalek, P. Kossacki and W. Pacuski

Faculty of Physics, University of Warsaw, Pasteura 5, Warsaw, Poland

Zero-dimensional semiconductor structures such as epitakquantum dot (QD) is a
model system to probe fundamental interactions in condergenatter. For example, QD
can be used to examine the spin of a single magnetic ion [1-B{lats charge uctuation [4].
Aim of this work is to increase control of the quantum state oftie system QD+magnetic
dopant. It can be obtained for example by applying an electal eld [5].

In this work, we investigate epitaxial CdSe QDs in ZnSe baeis, doped with a single
Fe [3] as a magnetic dopant. We present microluminescenceasgrements as a func-
tion of the electric and magnetic elds. Fixing the voltage povides the selection of the
electrical state of a QD and enables the measurement of matiogroperties of chosen
state. Such procedure repeated for di erent voltages prales access to multiple facilities
of the quantum system. It becomes extremely useful if invegated QD contains a single
dopant, which electric state can be changed deterministitya As we can see in Fig. 1,
such a procedure allows a slightly change in the energy of thiate of the QD. We can also
determine and intentionally change the charge state of thehesle quantum dot. When it
comes to QDs doped with magnetic ions, there is a chance to ojge the electrical state
of the single dopant.

Voltage [v]

Wavelength [nm]

Figure 1. Photoluminescence signal as a function of the apgli voltage. While changing
the electric state of the QD, their energies and number of s change.

[1] L. Besombes et alPhys. Rev. Lett. 93, 207403 (2004).
[2] J. Kobak et al, Nat. Commun. 5, 3191 (2014).

[3] T. Smolenski et al, Nat. Commun. 7, 10484 (2016).

[4] L. Besombes et alPhys. Rev. B99, 035309 (2019).
[5] Y. Leger et al,Phys. Rev. Lett. 97, 107401 (2006).



Jak Promieniowanie Alfa Dzida na Kom—rki Nowotworowe GrucZzoi
Krokowego oraz na Wydzielane z Nich Nanofrherzyki

B. Pszczikowska?l, M. Filipek 1, A.Tartas !, K. #ycie$skal, J.Ginter 1, Wioletta
Olejarz 2.3 Tomasz Lorenc?, Beata Brzozowskd

1Wydzid Fizyki Uniwersytetu Warszawskiego, Ludwika Pasteura 5, 02-093 Warszawa, F
2 \Wydzid Farmaceutyczny Warszawskiego Uniwersytetu Medycznego, Stefana Banacl
02-097 Warszawa, Polska
3 Centrum Bada Przedklinicznych Warszawskiego Uniwersytetu Medycznego, Stefar
Banacha 1B, 02-097 Warszawa, Polska
41 Wydzia Lekarski Warszawskiego Uniwersytetu Medyczrwgdki i Wigury 61, 02-091
Warszawa, Polska

Kluczowym elementem skutecznej terapii nowotwor—w jest precyzyjne destar
dawki promieniowana do obszaru tarczowego, czyli gu@decnie, pacjenci
ze zdiagnozowanym nowotworem grultzokrokowego % leczeni r#aymi metodami:
radioterapl, chemioterapi, chirurgl’ oraz rozwijajc" si$ immunoterapi. Wyzwaniem
onkologii jest zrozumienie procesu nhowotworzenia zonaowstawania przerzut—y
co umadiwi loby zaproponowanie nowych, skutecznych #onniej inwazyjnych technik
leczenia. W tym celu wykorzystuje$si-#nego rodzaju nan@pherzyki zewhtrzkom—rkowe,
na przykad egzosomy, kt—re!gtai$ popularnym obiektem ba#i@v ostatnich latach.

Egzosomy to sferyczne narfmherzyki Bbonowe o&ednicy od 50 do 150 nm, kt—
posiadd] podw—jhblon$ lipidow". Dzi$ki temu,#e egzosomy"sobecne w ludzkich!gnach
ustrojowych takich jak mocz, krew c&ina, maia je wykorzystywa do nieinwazyjnych
bad&b6 diagnostycznych. W zwkku z tym, #e $ wydzielane zar—wno przez kom—
prawidowe, jak i patologiczne to memy r—wnie uzyska je z paeiywki do hodowli
kom—rkowej i batlaw eksperymentach in vitro. Badania naukowe pofi&je znaczenie
egzosom—w W procesie przenoszenia informacfidayi kom—rkami oraz ich $ol
w przenoszeniu chor—b, daszcza nowotwor—w.

Podczas przeprowadzania eksperyment—w !gostgkorzystane dwie linie
nowotworowe gruczao krokowego: PC3 i DU145. Kom—rki te zbsfaoddane ekspozyciji
na promieniowanie alfa pochddz ze(r—th Ameryku-241. Po 4 dniach inkubacji zdst
pobrany supernatant kom—rkowy, kt—ry#umbd wykonanie test—w cytotoksyc&eia(IL-6
oraz LDH) oraz wyizolowanie egzosom—w, kt—rych koncentracja&edmca zosty
zmierzone za pomdc NTA (ang. Nanoparticle Tracking Analysis). Zdgtar—wnig
przeprowadzone testy kom—rkowe (apoptoza) z wykorzystaniem cytomethnpoxes).

Na podstawie przeprowadzonych test—w#nanostwierdZi, #e dbsto jonizujce
promieniowanie alfa ma zndez wplyw na kom—rki nowotworowe grutzd<rokowego.
) ywotno&' kom—rek PC3 oraz DU145 maleje wraz ze wzrostem dawki, co skutkuje wzr
liczby kom—rek wczesno- i(me-apoptotycznych oraz nekrotycznych. Poziom interleuk
6 (IL-6), &iadcZ'cy o obecné&i stanu zapalnego, w badanym materiale kom—rkov
zmniejsza $ wraz ze wzrostem dawki, potwierdzaj wysoK skuteczn&' niszczenia
kom—rek przez 'stki alfa. Wyniki testu dehydrogenazy mleczanowej (LDH) wsKaz
na uszkodzenie !'bny kom—rkowej (10-17%) pod hyyem dzidania promieniowania
jonizuj'cego. Na podstawie analizy NTA nie jety w stanie jednoznacznie stwierdzi
zalefno&i wielko&ei wydzielanych nandgcherzyk—w od dostarczonej do kom—rek dawki.
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Reheating Revisited
Ageel Ahmed !, Bohdan Grzadkowski 2, and Anna Socha ?

!Max-Planck-Institut far Kernphysik (MPIK), Saupfercheckweg 1, 69117 Heidelberg,
Germany
2Faculty of Physics, University of Warsaw, Pasteura 5, 02-093 Warsaw, Poland

It is commonly believed that the Universe, at its very beginmg, underwent a rapid ex-
ponential expansion phase, driven by a massive eld - the salled in aton . This epoch
was followed by the reheating period, during which the eneyglensity, initially stored in
the oscillations of the homogeneous in aton eld, was trarferred to the visible sector,
eventually producing all relevant degrees of freedom of tif&tandard Model (SM). Re-
heating occurred through the coupling of the in aton eld to other species of matter, e.g.,
SM or dark matter (DM) elds. In the present work, we considera generic, non-standard
post-in ationary scenario adopting the -attractor potential, V( )= “tanh® (j J=Mp1),
for the condensate and investigate the perturbative production &M quanta from the
vacuum in presence of classical in aton background, whicls ioften referred to as the
in aton decay [1-2]. We assume that the dominant in aton deay channel is generated
by the dim-4 operator, g, My jHj?2, which not only describes the SM Higg#l pair-
production but also generates a time-dependent mass ternr fitne Higgs doublet. This
e ect appears naturally in many models of in ation triggerel by a spin-zero eld, and
it turns out that it leads to the kinematical suppression of he decay products. This, in
turn, a ects the evolution of the radiation energy density,and thus the duration of the
reheating period and, most importantly, temperature depatence on the scale factor [3].
This aspect is crucial for DM thermal production through a feeze-in. In this work, we
propose a model where the DM candidate is a massive vectordeK and investigate
several production mechanisms: i) direct decays of the inten or the SM Higgs eld,

ho, through couplings%m—ﬁ| X X and d‘% m—; 2vthX X , respectively, and (ii) an-

nihilations of SM patrticles through an s-channel Higgs medi@ or via a dim-6 contact
2

operator dx% ”M‘—Z jHj2X X [4]. We investigate how the non-zero mass of the in aton

decay products a ects DM production and analyze the role ohie in aton potential shape.

[1] M. A. Garcia, K. Kaneta, Y. Mambrini, and K. A. Olive, JCAP 04, 012 (2021).

[2] K. Ichikawa, T. Suyama, T. Takahashi, and M. Yam- aguchPhys. Rev.D78, 063545
(2008).

[3] M. A. Garcia, K. Kaneta, Y. Mambrini, and K. A. Olive Phys. Rev. D101, 123507
(2020).

[4] E. W. Kolb, and A. J. Long, Phys. Rev. D96, 103540 (2017).



Performance of the New Segmented Central Module for the
Modular Total Absorption Spectrometer

Michal Stepaniuk !, Marek Karny !, Aleksandra Fijalkowska !, Piotr Gorski 1,
Marcel Plksnik !, Mateusz Chojnacki !, and MTAS Collaboration

'Faculty of Physics, University of Warsaw, Pasteura 5, 02-093 Warsaw, Poland

Modular Total Absorption Spectrometer (MTAS) has been used i©ak Ridge since
2012. It consists of 18 Nal(TI) hexagonal modules. Each of ti8 modules is 21" long and
6.93" wide (side-to-side). There is also one central moduté the same length and cross
section, but with a 2.5" hole drilled through. The crystals & arranged in a honeycomb
like structure. Radioactive sample, to be measured, is pkd between two 1mm thick
silicon detectors in the geometrical center of the detectoiThe total active Nal(Tl) mass
is approximately one ton, making MTAS the largest and most e ¢ent detector of this
type currently in use [1].

Apart from its large e ciency, the main advantage of the MTAS is its modularity,
allowing to take into account not only the summed -ray energy signals (standard total
absorption data evaluation), but also study the intensitis of the individual -rays. This
type of analysis is made based on the signals from all but cesitdetector, because of low
energy -rays being e ciently absorbed in it and not reaching other nodules. In order to
overcome this aw of MTAS, New Segmented Central Module has beenanufactured [2].
It is optically divided into 6 independent segments, allowig for individual -ray analysis
also inside the central module.

Before being shiped to ORNL, USA for mounting into the nal MTAS ®tup, new
module undergoes extensive performance tests at the Fagutif Physics, University of
Warsaw. Tests include standard e ciency and resolution mesaurements, as well as uni-
formity investigation of the segments along their length. Te Nal(Tl) light yield non-
proportionality [3] is also being checked. Additionally, n-line laser based stabilization
system has been constructed to control gain of each of the 1Bgpomultipliers. Results
of these studies and developments, along with comparitivedvite Carlo simulations, will
be presented.

[1] M. Karny et al., Nucl. Instr. and Meth. A 836, 83-90 (2016).
[2] M. Karny et al., Nucl. Instr. and Meth. B 463, 390-393 (2020).
[3] D. Cano-Ott et al., Nucl. Instr. and Meth. A 430, 333-347 (1999).



Measurement of the photon radiation dose
using a silicon dosimeter

Adrianna Tartas %2, August Blomgren 3, Samuel Silverstein 2,
Andrzej Wojcik 24, Beata Brzozowska !

!Biomedical Physics Division, Institute of Experimental Physics, Faculty of Physics,
University of Warsaw, Warsaw, Poland
2Department of Molecular Biosciences, The Wenner-Gren Institute,
Stockholm University, Stockholm, Sweden
3Department of Physics, Stockholm University, Stockholm, Sweden
4Institute of Biology, Jan Kochanowski University, Kielce, Poland

The aim of the project was the interest in
small, independent dosimeters at Department of
Molecular Biosciences at Stockholm University,
which could be used to measure the dose of ioniz-
ing radiation sources used in radiobiological ex-
periments. The laboratory uses various small,
closed irradiation chambers, which makes it di-
cult or impossible to use conventional dosimeters
for measurements. For this purpose, a new, com-
pact dosimeter based on silicon photodiodes was
developed [1]. While accurate measurements can
be made with e.g. TLD dosimeters, these dosime-
ters do not have the advantage of directly reading
the absorbed dose. The intended use of dosime-
ters was to use them for teaching purposes, as well
as to check the homogeneity of the radiation Delom:
inside the irradiation chambers. The aim of the
new device was to design a convenient dosimete
for simple dosimetric tasks, with not necessarily
high accuracy.

As part of the project, the doses measured with the construatesilicon dosimeter were
compared with the measurement results obtained with the usé mdiochromic PIms and
the ionization chamber. For dosimetric measurements maderfdoses in the range of
0-2 Gy, two photon sources were used: 190 kV X-ray tube (YXLON SMAR200, Yxlon
International, Hamburg, Germany) with a dose rate of 0.068 Ggin and a source of
gamma radiation ¥’Cs (Scanditronix Magnet AB, Vislanda, Sweden) with a dose rate
of 0.372 Gy/min. On the basis of the results that were obtairtewith the use of three
di" erent dosimeters used for photon radiation, and taking into account the measurement
uncertainties, it can be concluded that the measured dose values are consistent with each
other.

igure 1: A compact radiation
osimeter.

[1] A. Blomgren, Design and construction of a compact radiation dosimeter for calibration
and mapping of radiation belds in conPned irradiation chambe8.Sc. thesis, Department
of Physics, Stockholm University, 2019.



/
*)
0 -
2 1
+ 1) )
4 )
n + $5
0 1* - 4)/
17
8
1 1
) 9 8
- ) *
8 )
. $ )
) : )
- 4
1
8 n 1 ) ll_
) n 5 1 ) n
1a)
— 1000 v
< .
= 100 .
=] 104 .
k2 . v Etan
g .
0,1 1 10 100 1000
koncentracja [ppb]
, o <=- >0
? 2 ) ? >%@ <>
$8 % [/ 4<B
</ A 5"$55A2 D$956D%$:$
98 E/ <& - ?

Koncentracja [ppb]

Formaldehyd

0 10 20 30 40 50 60

czas [minuty]

0 ?  $55A

<& % FD5 "$5%"



Parity-doublet Structure in the 147 a Nucleus

J. Wsniewski 1, W. Urban 1, T. Raca-Urban 1, A.G. Smith 2, J.F. Smith 2,
G.S. Simpson 3, I. Ahmad 4, and J.P. Greene *

YFaculty of Physics, University of Warsaw, ulica Pasteura 5, Warsaw PL-02-093, Poland
2Department of Physics and Astronomy, The University of Manchester, Manchester
M13 9PL, United Kingdom
3Laboratoire de Physique Subatomique et de Cosmologie, IN2P3-CNRS/Universit
Grenoble Alpes, Grenoble Cedex F-38026, France
4Argonne National Laboratory, Argonne, lllinois 60439, USA

Over the past decades a lot of e ort has been devoted to detemmmng the role of
octupole correlations in neutron-rich nuclei of the mass A150 region. Strong octupole
correlations were predicted here [1], pointing to a stablectupole deformation in the
144146Ba nuclei [2]. It is expected that odd-A neighbors of these em-even nuclei should
also possess octupole deformation which will alter positis of single-particle orbitals.

In the present work we reinvestigated the excitation schema #’La using improved
data, with enhanced statistics as compared to previous stigs [3]. Excited states in
147 a, populated in spontaneous ssion of°2Cf, have been reinvestigated by means of

-ray spectroscopy, using high-fold -ray coincidences measured with the Gammasphere
array of Ge detectors [4]. The aim of this study was to verifypsn-parity assignments and
the presence of the parity-doublet band if*’La.

The 229.5-keV level, which has been assigned spin parity 9/2h a recent evaluation
[5], is shown to have spin parity 11/2. Consequently, the ground state has spin parity
5/2* . Excited levels in**’La have been arranged into a parity-doublet structure, shang
that at medium excitation energy the'4’La nucleus may have octupole deformation. The
B(E1) rates in 1*’La, which are factor of four lower than in***La, suggest that the electric
dipole moment in'#’La is depressed by an extra mechanism, probably connectedhithe
population of particular neutron orbitals.

It is shown that the degree of octupole correlations is simall at N = 88 and N = 90,
because in both!*°La and #’La parity doublet is formed. HoweverD, moment decreases
at N = 90 as compared to N = 88. The decrease is likely attributale to competing
contributions to Dy, depending on the population of various neutron orbitals.

The new data obtained in this work and other recent works on @dA nuclei in the
region provide a useful test for further, much needed thedieal studies, which might help
in understanding the properties of octupole correlationsdre.

[1] G.A. Leander et al.,Phys. Lett. B 152, 284 (1985).

[2] W. Urban et al., Nucl. Phys. A613, 107 (1997).

[3] S.J. Zhu et al.,Phys. Rev. C54, 945 (1996).

[4] D. Patel et al., J. Phys. G. Nucl. Part. Phys. 28, 649 (2002).
[5] N. Nica, Nucl. Data Sheetsl10, 749 (2008).



The Spin Singlet-Triplet Transition as a Tool to Determine the Charged
Exciton Dissociation Energy in (Cd,Mn)Te Quantum Wells

A. AR S ERMoguckit . ( 3RaFM W Raduskt, T. Kazimierczuk?,
P.Kossackt and A Golnik?*

LFaculty of Physics, Institute of Experimental Physics, University of Warsaw, ul. Pasteura 5,
02-093 Warszawa, Poland

The charged exciton dissociation energy is the energy required to unbind the additional
hole (or electron) from the charged exciton complex. It is an important parameter
characterizing the excitonic system. To study this parameter in (Cd,Mn)Te/(Cd,Mg)Te QW we
exploit the tunability of the parameters by varying optical excitation and opportunity to tune
spin polarization by application of weak magnetic field, which is facilitated by the
introduction of the magnetic ions.

The (Cd,Mn)Te/(Cd,Mg)Te quantum wells (QW) are typically p-type even without
intentional doping. The hole gas originates from the background doping of the (Cd,Mg)Te
barrier material and/or from the surface states [1]. On top of that, both mechanisms lead to the
formation of the Coulomb fluctuations, which affects the confined quantum well states. This
Coulomb disorder can be reshaped using above-barrier illumination, which we exploit in the
present work. By controlling the excitation wavelength, we modify both the carrier density [2]
and Coulomb disorder. Three different regimes are analyzed: low hole density with the low
disorder, low hole density with the significant disorder, and high hole density regime. The
diluted magnetic semiconductor as a QW material allows us to induce spin singlet-triplet
transition of charged exciton by magnetic field [3]. This transition is used as a tool to
determine charged exciton dissociation energy. Surprisingly, we find that the positively
charged exciton dissociation energy is constant for a broad range of parameters suchi as carrie
density and Coulomb fluctuations despite the significant impact of those parameters on the
observed distance between X andliXes in the PL spectra.

[1]W. 0D O D Q DApplWhyzQ eti82, 1875 (2003
[2] P. Kossacki, et alRPhys. Rev. B0, 16018 (199%
[2] P. Kossacki, et alRPhys. Rev. B0, 195337 (2004).
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Impact of Energy, Environmental, Innovative, and Socio-economic
Indicators on the Regional Dependencies of Interest in the Photovoltaic
Subsidy Program "My Electricity' in Poland

Justyna J.C. Cader', Piotr P.O. Olczak’ and Renata R.K. Koneczna >

Y University of Warsaw, Faculty of Geology, Zwirki i Wigury 93, 02-089 Warsaw, Poland
2 Mineral and Energy Economy Research Institute of the Polish Academy of Sciences,
J. Wybickiego 74, 31-261 Krakow, Poland

In recent years, the photovoltaic sector has transformed into a global business. The
dynamics of its development varies in European countries. In the case of Poland, the
photovoltaic market is the fastest-growing of all types of renewable energy sources (RES). In
2020, the value of the micro-installations market tripled compared to the previous year and
reached PLN 8.82 billion.

Government subsidies have been one of the factors contributing to the development of
the photovoltaic sector. In Poland, there are many financial ways to intensify the construction
of new RES installations, and one of them is the My Electricity program dedicated to supporting
the development of prosumer energy, specifically supporting the segment of photovoltaic
micro-installations.

The interest in the My Electricity program in individual voivodeships may vary
depending on socio-economic factors, technological, energy, and environmental resources, and
the level of innovation. The research aimed to compare provinces in Poland according to
selected indicators and to show how these factors affect individual interest in the photovoltaic
development program My Electricity in provinces.

The correlation analysis for selected parameters has been used: program data (number of
installations, installation power, grant value), demographic and social data (number of
inhabitants, number of households), environmental data (insolation), energy data (total energy
produced, energy from RES), socio-economic and innovation data (Gross Domestic Product,
Human Development Index, and indicators from Regional Innovation Scoreboard - RIS).

The analysis proceeded in two stages. First, the aggregated indicators for individual
provinces were obtained. In the second part of the calculations, Spearman’s correlation between
the input data and the data calculated based on the results of the photovoltaic subsidy program
was analyzed.

The highest correlation occurs for the total capacity of installations under the My
Electricity program, as well as for the Gross Domestic Product and Human Development Index.
The highest correlation coefficient for RIS indicators and photovoltaic data programs was
obtained for "R&D expenditure in the enterprise sector". The population was closely correlated
with the total power of the installation and the value of the grant from the My Electricity
program.



Ostracod and mollusc fauna from the Holsteinian paleolake at Ortel
.UyOHZVNL ,, (DV WitH he@ spé&ci@dderified

Monika Czajkowska

J)DFXOW\ RI *HRORJ\ 8QLYHUVLW\ RI :D8WZawiEolanZ LUNL L

Fauna of the paleoldH GHSRVLWY DW 2UWHO .UyOin2stigated., (DVW
The high-resolution analysis covered the uppermost part of the profile, representing the so
called pre-optimal part of the Holsteinian Interglacial (MIS 11c), namelyakasandPinus-

Larix pollen zones. Thanks to increased resolution of the samples comparing to previous
studies [1][2][3] it was possible to record in a detailed way the changes within the lake level,
its trophy and temperature fluctuations.

During the Taxus pollen zone the lake was relatively deep and characterized by a
medium trophy conditions, which is indicated by a low abundance of molluscs of temporary
water bodies and low numbers Mietacypris cordataand Scottia tumida The temperature
was rather stable with only small fluctuations during the transition betweefakusand
Pinus-Larixzones. The occurrence of some cold-loving ostracod species within the beginning
of the Pinus-Larix pollen zone indicate some deterioration of thermal. Lake level drop and
expansion of reed zones within tReus-Larix pollen zone are inferred from the increased
abundance of shallow water ostracod and mollusc species as well as from increased Bithynia-
index (BIN).

Additionally, few new ostracods species have been identified within the studied part of
the profile. These ardP’seudocandona lobipesPseudocandona suckiPseudocandona
insculpta and Paralimnocythere bicornisThe latter one has stratigraphic value as it has
disappeared at the end of the Holsteinian Interglacial [4].

[1] S. Skompski, OL FIDNL L PD&*RUDF]NL ]JH MNwWgh (QORANN N DD &2\U W
Terenowych :D U V] W BaléghibtanicznychASR OLQQR U LQWHUJODFMDAX PI
BRGODVAckerZFD *U D BEDEPY7996.

[2] M. Szymanek, J. Nitychoruk, J. Trammer, B ka, In Ailence of climate on the variability

of snails of the genus Viviparus in deposits of the Holsteinian (Mazovian) Interglacial from

Ortel UyOHZVNL H D BdEdB34I3BBOHAQ0E).

> @ 0 :DYPa@dodhvironmental changes in the Holsteinian (MIS 11c) palaeolake at

Ortel KUyOHZVNL ,, (DVWHUQ 3RODQG L.GuXQuaindiss RI RVW
91402 (2018).

[4] R. Fuhrmann,$WODV TXDUWIUHU XQG UH]HQWH UAI2NMWIED NRGHQ
Naturwissenschatftliche Forschung#éh, 1-320 (2012).
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Geochronological Investigation of the Granitic Veins from the Sejny
Intrusion, NE Poland

A. Grabarczyk
)DEXOW\ RI *HRORJ\ 8QLYHUVLW\ RI :DUVDZ )ZLUNL L :L

The Sejny Massif is a small magmatic intrusion emplaced within the crystalline
basement of the south-western margin of the East European Craton (EEC). The EEC in this
area is hidden beneath ca. 500 m of sedimentary strata, thus the recognition of the crystalline
rocks is possible only through geophysical investigations or studies of rocks from borehole
7KH 6HMQ\ ODVVLI MRLQWO\ ZLWK WKH 6X,Z2DdNneDGG . WU’
intrusions of rapakivi-granite, form the Mazury Complex of Mesoproterozoic age (ca. 1500
Ma). The Mazury Complex was shown to intrude the older crystalline rocks (metasediments)
of the Mazowsze Domain, which was formed at Paleoproterozoic, caHEMMa [1].

The Sejny Massif is composed of gabbro, norite, jotunite and anorthosite. The age
determination on the basis of U-Pb ID-TIMS (Thermal lonization Mass Spectrometry)
PHWKRG RQ JLUFRQ IURP MRWXQLWH \LHOGHG “ 0D ZK
massif§ crystallization [2]. Moreover, abundant pinkish granitic veins of variable thickness,
cross-cutting the Sejny rocks, were described.

Mineralogical and geochemical features of the rapakivi-granitoids of the Mazury
Complex i.e., low CaO and 4Dz, high alkali abundances, high RegO ratios and
elevated content of incompatible elements, poinAttype affinity of these rocks, and their
linkage to anorogenic, within-plate tectonic settings. On the other hand, granitic veins
intruding the Sejny Massif do not show such characteristics but$wypesignatures, with
higher AbOs and lower absolute incompatible element concentrat®tgpegranites are the
result of derivation by partial melting of sedimentary source in collisional tectonic settings.

Current geochronological investigation of the granitic veins from Sejny was conducted
using SIMS (Secondary lon Mass Spectrometry) technique on Sensitive High Resolution lon
Microprobe SHRIMP lle/MC at the Polish Geological Institute-National Research Institute in
:DUvDZ 7KH VHW RI JLUFRQV \LHOGHG DQ DJH RI “ 0D
of the vein emplacement. This age is distinctly younger than the age of the main rock-types in
the Sejny Intrusion.

The mineralogical and geochemical features indicate the diverse origin of both rapakivi-
granite and granitic veins. The age of granitic veins defines the final consolidation of the
Sejny Massif. Granitic veins were most probable generated by re-melting of local sources,
including Paleoproterozoic crust of the Mazowsze Domain, soon after the main magmatic
episode, which caused the formation of the Sejny Intrusion.

This research was financially supported by the National Science Centre (NCN) grant
no0.2019/33/N/ST10/00944.

[1] , 6 :LOOLDPV ( and]H WiszhiéwBkaPrecambrian Resl72 234-254
(2009).
> @ $ *DZ GD - :and}Q UM INANIDC. Pol. Spec. Pap6, 36-39 (2005).



$ % "& (T "+
"# 3% % 1& L () Rt -
%
& ' %
%
% ( ( )
% ( * +
% '
%
% % ,-, . - %
). #Hl# 0 *1 .
% % % % %
% 2% 3 ) 4 x o +%
+ 2% 55 ( (
%
,5 665 7 %
, 6 -8 9
3 % %
% %
2%
% % % %
% % %
7 % %
%
%
% %
%
% % )
-8 < - % )3
= < ( )+ *<
< <
! % 2%
%
% & %
% %
* 1 / "
011123 4 32156378

130 > 7 ’)@A ?+_):=9*

] %-
I
' %
I" # $||
% %
%
%
%
%
+
%
%
, 9
%
%
6 65
*
< (
%



2WZRUQLFH 30DQNWRQLF]QH ODVWU\FK"
%DVHQX URGNRZRHXURSHMVNLHJIR

"HURQLND 0 :LHUQ\

‘\G]LDa *HRORJLL 8QLZHUV\WHW :DUV]DZVNL XO )zZLI
:DUV]DZD 3ROVND

3D VWZRZ\ ,QVW\WXW *HRORJLF]Q\ 3D VWZRZ\ ,QVW\WXW ¢
:DUV]DZD 3ROVND

© Sy(QHM  NUHG]LH Z\Uy*QLD VL SLi RWZRU
SDOHRELRJHRJHRJUDILF]Q\FK WURSLNDOMVN WRWDGE]NGZL}
SUJHM FLRZH + QD SYyaQRF L SRAXGQLH REORKQW\GRN MWDV >
SRGVWDZLH RGPLHQQHM LOR FLRZHM L NMBNFH ML RHOW FIXD(
ZUD] ]H ZJURVWHP V]JHURNR FL JHRJUDILEL@HW QRERBQRX
FR ]ZL ]JDQH MHVW J4yZQLH ]JH VSDGNLHP WHPSHUDWXU\
"\QDPLF]QLH ]JPLHQLDM FH VL Z F]DVLHFAK VBN BWM RUL
Z XWZRUDFK PyU] HSLNRQW\QHQWDOQ\FK RGI]RZ|IQHFWB G DI |
MDN HXVWDW\F]QH ZDKDQLD SR]JLRPX PRU]D OXE ]JPLDQ\ Z F
ODVWU\FKFNLH ]JHVSR&4\ RWZRUQLF SODQNWRRLF]Q\FK
JDOLF]DQH V GR SURZLQFML SUJHMNFLRZHRNR @ VINEDRUML !
VN4ADGDM VL JayZQLH ] NLONX SURVW\FKQPRHUUR VASST R J% [EC
GROQ\ JyUQ\ PDVWU\FKW Z NWyU\P WR ABMPN RPZRRAGHIHN
]DDZDQVRZDQH PRUIRORJLF]QLH IRUP\ QLHW\SRZH GOD WH
3UJHGPLRWHP EDGD MHVW V]F]HJy4RZD RMQZRALQDF Z\
SODQNWRQLF]Q\FK Z SIRRIDQXZANILRBWIRRKMPF\P XWZRU\ UR
F] FL PDVWU\FKWX GROLQ\ URGNRZHXPLHQID HMH®@KJLOH
PRUVNLFK PLNURRUJDQL]PYyZ D WDN*H F]\QQLNyZ NWyUH S

> @ 6F KH L E QHHILRINX
> @ = 'XELFND RQ@G WDDHHRXWW 5HEHDUFK
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7KH DSSOLFDWLRQ RI SHWURIDFLHY DQDO\VLYV
PLQHUDO FRPSRVLWLRQ DQG GLDIJHQHWLF FKDQJH
3ROLVK %DVLQ

6DUD :UyEOHZVND
8QLYHUVLW\ RI :DUVDZ )DFXOW\ Rl *HR®MRIM]DZDURR @D:Q &

In petroleum geology, reservoir rocks are one of the main elements of a petroleum system that
can store hydrocarbons (oil and/or gas) generated from source rocks in their pore space. Thus,
they must have high porosity and permeability to collect and discharge hydrocarbons in
economical quantities. Clastic rocks, mainly sandstones represent 60% of the world's most
LPSRUWDQW UHVHUYRLU UR FNowewe¥ MeitpetrdpNysical- papertie @
differ significantly depending on the genesis, mineral composition, as well as diagenetic
transformations during the burial process. Understanding all the depositional and secondary,
diagenetic mechanisms is essential. It allows to determine not only the conditions of
hydrocarbon generation, but also the type of processes creating the porosity in sandy rocks,
and thus to estimate their reservoir properties.

Lower and Middle Jurassic sandy formations appear to be a perfect target for further
petroleum exploration in the Polish Basin, but until now, they have not been considered as a
prospective reservoir for hydrocarbon accumulations in Poland. Their variable mineral
composition and diagenetic features can cause difficulties while estimating their reservoir
properties. Moreover, the lack of modern, cored boreholes with detailed geophysical and
geochemical data makes this analysis especially challenging. However, the udeivaill arc
geological and geophysical data allows providing the necessary information to better
recognize the reservoir formation without the use of modern geochemical and geophysical
measurements. It is especially important nhow when special emphasis is placed on the
recycling of mature petroleum basins, aiming to reduce the negative impact of the industry on
the environment.

For this study, the difference between gamma-ray and spontaneous potential shale volume
parameter (clay difference) was applied together with gamma-ray measurement to determine
the impact of primary and diagenetic features on every sandy petrofacies. Based on the
integration of detailed petrographic analysis of available samples from Z-GN4 borehole with
archival geophysical measurements of four different sandy petrofacies with different
geophysical parameters were distinguished. Moreover, deep resistivity and sonic logs were
used to highlight the carbonate cemented intervals which can be treated as a potential seal
rock.. This study shows how the application of petrofacies analysis in archival datasets can
support the detailed geological interpretation and visibly upgrade the level of the reservoir
characterization.

> @ %M{UO\NNH 6DOQBKWRQHY DQG VDQGVWRQH  UH
*HRVFLHQFH UHG %MjUO\NNH . 6SULQJHU %HUOLQ +HLG



5R]ZyM VLHFL NR FLRayZ Z GLHFH]ML aRP*\ VNLHI
PJU 0DAJRU]DWD *UJHJRUF]\N

8QLZHUV\WHW :DUV]DZVNL :\G]LD& *HRJUDILL L 6WXC
XO .UDNRZVNLH 3UJ{92GWdrsdawad, Plolska

Na utworzenie irozwoV LHFL NR FLRayzZ D WDN*H LQWHQV\ZQR U
VIHUHJ XZDUXQNRZD ZHZQ WU]JQ\FK L JHZQ WU]JQ\FK Z\VW
Do SLHUZV]HM JUXS\ PR*QD ]J]DOLF]J\Gt SUJHGH ZV]\VWNLP UR]:
UHOLJLMQHJR Z UyG PISHMHBERL Wy BZUD ADDNBPKRQLF]JQHJR : UR
JHZQ WU]JQ\FK zZ\Uy*QLD VL FHFK\ URGRZLVND SUJ\URGAQL
SD VWZRZ\FK DGPLQLVWUDF\MQ\F iKch,FpizeMiahp Mdgodaickg Z N X O
orazVWRVXQNL VSRAHF]QH

Na terenie diecej aRP*\ VNLHM IXQNFMRQXMH SRQDG N F
oraz pomocniczych+ LVWRULD QDMVWDUV]J\FK SDUDILL D W\P VDP\F
iy, ZLHNX 1DMPaRGV]H E\a\ RGGDZDQH GR X*\\ieNex Z G U X.
N R FWw a2l roku jest w trakcie budowyb R]ZyM VLHFL NR FLRayZ Z REHF
ARP*\ VNLHM MHVW G&4XJLP SURFHVHP NWyU\ PR*QD SRG]LH

1DGU] GQ\P FHOHP &6 pmdERaERPIIDR]ZRMX VLHFL NR FL
JAYyZQ\FK L SRPRFEQLF]\FK ]QD &tls iymskakatolickith wZ grenak | L
GLHFH]ML aRP*\ VNLHM D WDN*H Z\RGU EQLHQokjn@DMZD*QL
]JDGDQLHP MHVW VFKDUDNWHU\]RZDQLH MHJRRNUYHQEQEBD C
G\QDPLNL WZRU]JHQLD VLHFL NR FLR4yZ 'R FHOyZ SUDF\ Q
VLHFL NR FLRa@w@chZoraz Hej]JUy*QLFRZDQLD SU]JHVWU]JHQQHJR
SUJHGVWDZLD W D Nuhruk®\@naMIRARRM X VLHFL NR FLRayz Z
A4RP*\ VNLHM Z Uy*Q\FK RNUHVDEFK

3LHUZV]H HWDS\ UR]JZRMX VLHFL NR FLRAayZ Z REHFQ\F
E\a\ ]ZL ]JDQH ] KLVWRUL RVDGQLFWZD WHJR REV]DUX R
1DMZF]H QLHM NR FLR4\ SRZVWDZD4\ Z R URGNDFK SRAR*RC
UR]J]ZRMX LFK VLHFL REHMPRZDA&\ :\VRF]\]Q .ROQH VN
\WVRNRPD]JRZLHFN 'R SRaRZ\ ;9,, ZLHNX VLHO NR FLRAayZ
GLHFH]ML aRP*\ VNLHM SR]D 5yZQLQ .XU St R2WoN siec@RGVWD.
NR FLHOQHM Z WDPW\P NLHUXQNX E\4D REDZD SU]HG ZSa&\z
Wschodnich. : SRARZLH ;,; ZLHNX NR FLRa\ E\4\ UR]JPLHV]F]RQ
terytorium REHFQHM GLHFH]MLRZARPNRVRLRIM SRECUSWDIE D &\
wrazze ZJURVWHP OLF]JE\ OXGQR FL L NRQLHF]JQR FL SRG]LD&
IDMLVWRWQLHMV]\PL EDULHUDPL ania MbRM& oldzHbies BRLR F H V X
Od SR4RZ\ ODW 1 Z G RMatzoy BJDROON MHFVE\ ZL W\ L ]
onwGX*HM PLHU]JH ] SRG]LDAHP GX*\FK SDUDILL Z ZL NV]\FK
Grajewie, Ostrowi Mazowieckie). EXGRZDQLHP NR FLRayZ SDUDILDOQ\FK



7\SRORJLD GLHFH]ML .R FLRAD NDWROLFNLHJR
zmian X G ] LW graktykach dominicantes communicantes

PJU 0DAJRU]DWD *UJHJRUF]\N

8QLZHUV\WHW :DUV]DZVNL :\G]LD& *HRJUDILL L 6WXC
XO .UDNRZVNLH 3UJ{9R2GWdrsdawad, Polska

SBRGVWDZRZH ZEVUIND]QM. NFIH UHOLJLMQR U0 ZLHUQ\FK .R FLF
niedzielnych praktyk £ uczestnictwa weP V ]\ Z L dabkrtantes oraz przyjmowania
sakramentu komuniicbmmunicantgs Statystyki GRW\F] FH UHOLJLMQR FL SROV
REU] GNX aDFL VNLHJR V JURPDG]RQH L XGRVW SQLDQH
Katolickiego. Wyniki ELH* F\FK SRPLDUyZ V Z\UD(QLH JUy*QLFRZI
w SUDNWA\NDFK UHOLJLMQ\FK QDMF] FLHMwXym|szazegdieF] PLH
SRaXG@é&cRatlMej F] FL NUDMX :DUWR FL REX ZVND(QLNyz ZzU
XOHJD&\ LVWRWQ\P ]PLDQ éomini&btésVEV\W HP®WDR|QLH PDODA
communicanteZ |JUDV WD a

2SUDFRZDQLH GRW\F]\ ]PLD @ dEfirjiteDt@sk cdmrudiCant®g\ N D F
w latach 2004- =DNUHV F]DVRZ\ MHVW XZDUXQNRZDQ\ VWL
DGPLQLVWUDF\MQHM .R FLRaAD NDWROLFNLHJR RUD] GRVW S

Podstawowym celem opracowania jest zobrazowanie przestrzenne tendencji zmian
XFIHVWQLFWZD ZLHUQ\FK .R FLRaD NDWROLFNLHJR Z QL
na poziomie diecezji ' RGDWNRZR RSUDFRZDQR SQURAFHHGMU . R/ FERG
NDWROLFNLHJR Z 3ROVFH QD SRGVWD ZLétiziglhydlOgra®iykW Q L F K
UHOLJLMQ\FK NWyUD SRVax*\aw\$RORIWR & \ REERDHEDRE]R Q R
GLHFH]ML .D*G\ ] QLFK RSLVXMH M&hWzEKQRY WWW RDFISRPRFQ\
ZV N D ( Q ddinyriicantes oraz communicantes Na podstawie zgromadzonych danych
diecezMH Z 3ROVFH SU]J\SRU] GNRZDQR GR VSR UyG Z\RGU E

'\QLNL SUJHSURZDG]RQHM DQDOL]\ QLH ZVND]XM MHG(
XFIHVWQLFWZD SROVNLFK NDWROLNYZ Z QLHG]edh&kQ\FK SU
na wskazanie tendencj NVIWDawXxXxM™M F\FK VL Z W\P ]JDNUHVLH : Q
ZLGRF]QH MHVW LFK Z\UD(QH JUY*QLFRZDQLH SUJHVWU]JHQQ
OLF]Q UHSU i dage¥W. Déden zinich obrazuje jednostki, w ktérych odnotowano
spadek uczestnidD Z QLHG]LHOQ\FK QDER*H VWZDFK MHGQDN PC
oraz wzrost liczby przyjmowanej komuniiZ\*V]WQL* UHGQLD GOD NUDMX
UHSUHJHQWXMH GLHFH]MH domNivagtes\ SR QB DHOMD a D HGLG-JE M G (
przy jednoczé&/ Q\P Z] U RorRrathicantes :\UD(QLH ]DXZD*DOQH MHVW ]l
SUJHVWU]JHQQH GLHFH]ML R QDMZL NV]\P VSDGNX GLHFH]
w praktykach religinych+ SLHUZV]D JUXSD MHVW z&RalféjRadugddy ZQLH
wFDaAR FL ZH ZVFKRGOEHEMHNWVRMRED QIWPMXW RGD SR]ZDOD QD °
Z VSRVYE G\QDPLF]Q\ SUH]JHQWXM F\ U]JHF]J\ZLVWH ]JPLDQ\ -
NDWROLNyZ RUD] QD SRUyzZQDQLH LFK ]JH VWDW\VW\NDPL
dominicantes communicantes



" HS %&
# $ % &'
!
# # # !
#" $ % &
# ' #
# ()#
+ O+ v+
% /0(/1
! "3
) ) (4 5
#" # "6 !
(% b2
" # # " H H# ; (#
< " o= #' *>)()
A 2
# # 3
? #
' #" # o<
2 ## # " 3
% # ! 2 49>
") (4 5 * %
! 49>= # ) 9
3 ,)B9- &9 #" 49> #& # 4
2 *B
2 # 2 )
,+:)8- # )B9 &9
3 ' # 49>
211( #" (*,+:)8C 5D-
E 49>
P+ +.
"% # +. 49
) ( #' 2 2 +)8C/ F
"2 # 49> (*
' #
” "
2 # #
# 3

* &
78&9:
"#

%>+= 2@/ ( @/
1 # 1

' +)8C/ @ -
« '



Qualitative And Spatial Differentiation Of Foreign Aid
Provided In Madagascar

ODAJRU]DWD .OHLQ

L Faculty of Geography and Regional Studies, University of Warsaw,
Krakowskie Przednticie 26/28, 00-927 Warsaw, Poland

Madagascar has been a recipient of Official Development Assistance (ODA) for over six
decades. Despite that, the quality of life in the country is unfortunately lowert theaus in

the 1960s. Madagascar is all the more interestintpat it has not been involved in a war
since becoming independent.

In the proposed poster the data for 2@X¥19 are used to present the spatial distribution of
different types of developmental projects implemented in Madagascar. These include major
projects undertaken by international bodies as well as local NGO initiatives. Data on objective
quality of life is then superposed on the aid distribution maps. This enables the impact of
foreign aid in Madagascar to be assessed globally.

The jpg file attached to this abstract is only a sample of the final versions of the maps.



Assessment of the effectiveness of land cover classification according to
Corine Land Cover nomenclature

Marcin Kluczek?!, Anca Dabija', Bogdan Zagajewskl, Edwin Raczkd, Marlena
Kycko!, Ahmed H. Al-Sulttani $Q Q D 7 Dydi& Pineda and Jordi Corbera?

1 Department of Geoinformatics, Cartography and Remote Sensing, Chair of Geomatics and
Information Systems, Faculty of Geography and Regional Studies, University of Warsaw,
00-927 Warszawa, Poland
2 Catalan Earth Observation Centre, Cartographic and Geological Institute of Catalonia,
E-08038 Barcelona, Spain

Land cover information is essential in European Union spatial management, particularly
invasive species, natural habitats, urbanization, and deforestation; therefore, the need for
accurate and objective data and tools is critical. For this purpose, the Corine Land Cover
(CLC) was created. Intensive works are currently being carried out to prepare a new version
of CLC+ by 2024. The geographical, climatic, and economic diversity of the European Union
raises the challenge to verify various test areas methods and algorithms. In the frame of this
presentation, multitemporal (spring, summer, autumn) Sentinel-2 and Landsat 8 satellite
images were tested to assess classification accuracy and regional and spatial development in
WKUHH YDULHG DUHDV RI &DWDORQLD 3RODQG DQG 5RP
precise guidelines. The proposed method is based on two machine learning algorithms,
Random Forest and Support Vector Machines, with four different kernels functions (linear,
polynomial, radial kernel function, and sigmoid). The classification procedures were
conducted using the open-source R programming language. The algorithms learning
parameters were optimized using the grid search method, where each combination of the
parameters is checked from the pool of parameters. The bias of classifications was reduced
using an iterative accuracy assessment, which was repeated 100 times. Training and testing
datasets were randomly selected in the 50:50 ratio; it was ensured that they were divided
according to their belonging to a polygon in order to meet the condition of their
independence. Then training of Random Forest and Support Vector Machines classifiers and
classification accuracy results were saved for each classification. For the final map
production, models with the highest average F1-score for all scenario classes were selected.
The ease of the implementation of the used algorithms makes reproducing the results possible
and comparable. The results show that Sentinel-2 satellite images allowed to classify land
cover with better overall accuracy £8%) than the Landsat 8 data. Support Vector Machines
algorithm with an RBF kernel function achieved the best results and obtained higher overall
accuracy results (%) than Random Forest. The best classification results were achieved for
classes: sea and ocean (F1-score: 100%), water cobilsesofe: 98%), water bodies (F1-
score: 97%), rice fields (F1-score: 96%), beaches, dunes, sands (F1-score: 95%), vineyards
(F1-score: 94%), coniferous forests (Fl-score: 94%). The classes characterized by
discontinuity and fragmentation obtained lower accuracy results than compact homogeneous
large-area classes. The difficulties in classification were found in heterogeneous classes,
containing many elements of coverage simultaneously, e.g., principally occupied by
agriculture, with significant areas of natural vegetation (Fl-score: 67%), transitional
woodland/shrubs (F1-score: 65%), and olive groves (Fl-score: 32%). The high accuracy
classes that can be updated and classes that should be redefined are specified. The
PHWKRGRORJ\TV SRWHQ Wdldpeds &f CCQCHE pod¥icrsHaS aEguidelide for
algorithms, sensors, possibilities, and difficulties of classifying different CLC classes.
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Metoda MRUIROLQHBRo-NPW Yy Z0dBINUH KDLGHUDX Q Ny Z
RuchuL GROR&¥®¥ \NaD ®bkzdru 3SRMH]J]LHU]D '"REU]\ VNLH
(Py aQ R FARQIkwa Polska)

Artur Teodorski

6]NRaAaD 'RNWRUVND 1DXN FlWiaeRsetlwandzaiskR,GQLF]\FK
) Z L UWigury 93, 02-089 Warszawa, Polska

Metoh PRUIROLQHDPHQWYZ SROHJD QDpdni¢dk [@epl, X OLQR
zorientowanychSURVWROLQL M Q L Hswp[ej dXalifURIOXBEUHISBGNX EDGD
kierunkyZ UXFKX O GRORGX V WR HO¢&yH&amMl tekiR R Gy FRZHM
polodowcowe GROLQ\ RGS4\ZRZH PD&aH VXFKH]RROPAGBAYEKIL D J:
szczelinowe,ozy NUDZ G]LH Moy VY ZXWKDLQ\ F]\ aXNL PRUHQ F]JRAF

5]H(ED SRZLHU]JFKQL WHUHQX ]R\AWZRADREVIMBRBEBD]QLH X
JORGRZDFH@ID2-:IGVAWNWYU\ Z VZR Ly 28 N XABEoye na 20-19
ka BP[3] GRWDU4& NLONDQD FLH NLQ@RRKWVIYZFR,BD. $REXBRQAMR Z\
F] REV]DUX EDGD RERWKBXWMKHGIPEW]\ VNLHM JORYGAR.ZDFHQLL
CharakterystycznymHOHPHQWHP U]JH(E\ 3RMH]LIOWH] QR EAXN IV NPLRHIHRQ
E G FH SRIRVWDaR FL SR, faRiHiEzR&KryanR gobddwBad/eFdfaz pola
drumlinowe.

'R DQDOL]\ PRUIROLQHDPHQWYZ Z\NRUJ\VWYPDEM)QXPHU\F
pozyskany na podstawie darlic SRFKRG] F\FK ] *ayZQHJR 8U] GX *HRGH]I
Warszawie. Na podstawie analizy modelu(® Z\]QDF]J]RQR VLHU PRUIROLQI
RG]ZLHUFLHGODM F\FK RULHQWDFMH SRORGRZFRZ\FK IRU
podzielone nadwal ay Z Q H ] HEMe§d&Ryavhe oraz pozytywne formy terenu. Dodatkewo
interSUHWDFML XZ]JO GQLRQR RULHQWDFMH &4AXNyZ PRUHQRZ\
PRUIROLQHPHQWYZ ]RV WaDpédeksjachHsrevgaficingdd.HDo okéhia
genezyDQDOL]JRZDQ\FK IRUP X*\WR DU GeolbhiczbéjfAdtkiyva §&kaliHM 0D S
1: 50 000.

Na podstawie analizy modelu DEMWZLHUG]RQR L* O GROYyG JHQHUDC
linii WNW-ESE Z SRaXGRthrdhiRiL |IDFKRGQLHM F] brlazRANI(MMWX EDGD
6( Z SRaXeaevwhdidie i wschodniej cz FL R E V] Dudek U X AKNXNodD n@ i
NW-SE FKDUDNWHU\VW\F]Q\ MHVW Uy@ad kKijfawnsSkoO®DREU | FV NIy aQF
Loby lodowcowe W|DFKRGQLHM F] FL REV]DUX EDGD QRRJWHURDZL
wschodzie. Potwierdd QLHP V ]D R E prénd@pBdobn® horeny przekroczone w
centralnejF] FREV]DUX EDGD 3U]J\F]\Q QLHUYZQRPLHUQHJR UR
Z IDFKRGQLHM F] FL PR*H E\0 V VLHG]WZR GROLQ\ :LV4A\ N\
ostatniego zlodowacenia.\ S H afid_.lodem WDNLHJR REQL*HQ lolprdceSétizv QR FL
GAXJRWUZD&\P 'RSLHUR SRIcZAéE8Ba®REPE X REREMNQQAD |DFKR
obszarxX Z SRVWDFL OREyYyZ Z\SXVWRZ\FK 2WUW|N\FEDQHQR\ @ LNH. WSH
PRUIROLQHDWEhQagiZNGRU XQNYZ UXFKX O GRORGX

[1] D.W. 2 1/ H PJUD. Friedman, and H. A. Phdull. Geol. Soc. An87: 14631469(1976).
[2] M. Graniczny,% L XO 3D VW Z3656 ¥MoN198H.R O

[B@ / ODUNYV - ']AdthlGebldgida Ro@nice6 (3): 403-427 (2016).

[4] J. DziH ek*Acta Geographica Lodziensi5 (2009).



Analysis of global dynamics for HIV-infection of CD4 *T cells and
its treatment

M. Choi«ski 1, Prof. Urszula Fory+ !, dr Mariusz Bodzioch 2

1 University of Warsaw, Faculty of Mathematics Informatics and Mechanics, Banacha 2,
02-097 Warsaw, Poland,
2University of Warmia and Mazury in Olsztyn, Faculty of Mathematics and Computer
Science, S%oneczna 54, 10-710 Olsztyn, Poland

Antiviral therapy for HIV-infected patients has greatly improved in recent years. Ad-
ministration of drug combinations consisting of two or more di erent drugs can reduce
and maintain virus load below detection level in many patients. Cyclic administration of
the immune activator interleukin-2 (IL-2) in combination with highly active antiretroviral
therapy (HAART) has been suggested as an e ective strategy to realize long-term control
of HIV replication in vivo. In this article, we formulate a mathematical model of immune
response for HIV-infected individual in the presence of HAART and IL-2. We look for the
conditions under which the immune system recovers by applying IL-2 as an immune acti-
vator along with HAART. From analytical point of view this means global stability of the
disease-free equilibrium. Comprehensive numerical simulations are presented to illustrate
the analytical results.

[1] M. Choi«ski, M. Bodzioch, U. Fory+, Analysis of global dynamics for HIV-infection of
CD4+T cells and its control, Mathematica Applicanda 46, 1, (2018).
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On homological properties of strict polynomial functors of
degree p

Patryk Janiewski !

warsaw University, Faculty of Mathematics, Informatics and Mechanics, Banacha 2,
02-097 Warsaw, Poland

Consider the category of strict polynomial functor$y of degreed over a ground eld
k of positive characteristic [1]. It is well-known thatPy4 ' S(n;d) mod, whereS(n; d)-
mod is the category of nitely generated modules over the Sghalgebra S(n;d) with
n d: Therefore, there is a connection between strict polynomidlinctors of degreed
and polynomial representations of degresof GL , (k) or representations of the symmetric
group 4: The rst non-trivial case from the homological point of viewis d = p:

In the poster, we rst recall from the poster presented one w ago the explicit struc-
ture of P, as a highest weight category and the block structure &,. Then we will see
the computational results on dimensions of Ext-groups be&en the functors important
from the point of view of representation theory like costaratd, standard and simple
functors. We will also note that P, has a Kazhdan-Lustig theory. Finally, the struc-
tures of the Ext-algebras of simple and costandard functossill be described. One can
derive from that the dg formality of the endomorphism algelas computing the above
Ext-algebras. We will also see that all the above results cdre generalized to the case of
blocks of P4, which are ofp-weight 1, by using combinatorial tools like g-quotient and
the Littlewood-Richardson rule.

[1] E. Friedlander, A. Suslin,Cohomology of nite group schemes over a eldnvent.
math. 127 (1997), 209-270.



Improving Recommendation Speed Using Association Rules
Eyad Kannout !, and Hung Son Nguyen 1

Ynstitute of Informatics, University of Warsaw, Banacha 2, Warsaw, Poland

In recent past, recommendation systems have taken more andra place in our lives
especially during COVID pandemic where many people in all avéhe world switched to
use online services to reduce the direct interaction betweeach other. This led to make
recommender systems inevitable in our daily online journsy

Throughout the past decade, a lot of algorithms concerned thi improving the ac-
curacy of recommendation system have been constantly prageal, but when it comes to
the speed of recommendation we nd a research gap in this areelowever, many rec-
ommendations become useless if there is a delay in genemtamd showing them to the
user. Therefore, we focus in this research on speeding up firecess of generating the
recommendations without impacting the accuracy.

In this research, we propose FMAR, a novel recommender systerhigh is based on
factorization machines and association rules. We introdacan approach to generate as-
sociation rules using apriori algorithm. These associatiaules will be utilized to reduce
the number of items that are passed to recommendation systerilVe show that FMAR
has signi cantly decreased the number of new items that theecommender system has to
predict for them, and hence decreased the required time foergerating the recommenda-
tions. On the other hand, while building FMAR tool, we concentate on making a balance
between prediction time and accuracy of the generated recomandations in order to make
sure that the accuracy is not signi cantly impacted.

The main contributions of this research can be summarized &dlows: 1) proposing a
method that uses apriori algorithm to generate associatiomles which propose items for
every user based on the rating history of all users; 2) utilizg these association rules to
create short-listed set of items that we need to generate piietions for them; 3) employing
factorization machines model to predict missing user prefnces for the short-listed set
of items and evaluate the top N produced predictions.

When it comes to evaluation methodology, we conduct compratsve experiments to
evaluate the performance of FMAR recommender system. We useufapproaches to
compare between FMAR and a traditional recommender system wehi is built without
employing association rules. In one approach, we calculdtee average of prediction for
the top 10 items which are generated in both recommendatiogsgems (see Fig. a). While
in another approach, we compare between the length of itemoter that we need to pass
to both recommendation systems (see Fig. b).
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(a) Average prediction for top 10 items (b) Number of made predictions



Modal Logic Over The Class Of Well-Founded
Models (Non-)Compactness And Categoricity

Jidrzej Ko?odziejski ?

lUniversity of Warsaw, Banacha 2, 02-097 Warsaw, Poland

Modal logic is a simple yet expressive formalism capable of modeling a wide range of
diverse phenomena such as programs, proofs, graphs or even epistemic and moral beliefs.
A natural question is which good properties of modal logic are preserved if we allow more
expressive power either by imposing non-trivial constraints (such as well-foundedness)
on the models under consideration, or by enriching the language with new operators (e.g.
xed-points). We show that in both cases the situation changes completely at least
when it comes to compactness (i.e. how hard it is to avoid contradiction) and categoricity
(i.e. which phenomena can be described uniquely).



Marcinkiewicz Sampling Theorem for Orlicz Spaces
Aleksander Pawlewicz *, Michal Wojciechowski 2

luniversity of Warsaw, Faculty of Mathematics, Informatics and Mechanics,
Banacha 2, 02-097 Warsaw, Poland
2Institute of Mathematics, Polish Academy of Sciences,
Sniadeckich 8, 00-656 Warsaw, Poland

Marcinkiewicz Sampling Theorem for Orlicz Spaces is a resaf attempt to generalize
the classical theorem of bzef Marcinkiewicz foL.P spaces. This classical theorem was
described in an important book of Antoni Zygmund [2, Volume |l page 28].

Although, bzef Marcinkiewicz was killed in Katyn Forest duing the Second World
War at the age of 30, his contribution to mathematics was imptant. The most important
result of this mathematician is the famous Marcinkiewicz ferpolation Theorem. My
supervisor Michal Wojciechowski and | made an attempt to geeralise other achievement
of Marcinkiewicz. We formulated and proved a more general nggon of Marcinkiewicz
Sampling Theorem appropriate for Orlicz spaces. In fact tke matters are very similar
to the method of calculating the Riemann integral but the samling context is connected
with trigonometric polynomials and both Marcinkiewicz's poof (in the past) and our
more general and more recent proof used harmonic analysisthoals.

Marcinkiewicz Sampling Theorem in the classical form stagethat for every trigono-
metric polynomial of degreen 2 N = f1;2; 3;:::g, that is a function of the form

X .
fa) = ad;
k= n
fn:T! C,wherea ,;a (n 1))@ 1,8, 2 C we have

. p 17p Z = . 1=
:_L X1 an (Xn;k)Jp i Jf (X)Jp dX P C X’] an (Xn;k)Jp (1)
3 2n +1 2 " P 2n+1 ’
k= n k= n
for every 1<p < +1 and someC, > 0. Above
o = 2 (n+Kk)
K

fork= n; n+1;:;n 1;n. Forp=1and p=+1 the left inequality in (1) is also
true.

The situation with Marcinkiewicz Sampling Theorem for Orlcz spaces is more ad-
vanced thus the conditions which guarantee the estimates)(in the Orlicz spaces case
are more complicated.

Instead of the functionx 7! xP, which plays a crucial role in inequality (1), we use
a general increasing and convex function such that' (0) = 0. Then the left inequality
of (1) in the context of Orlicz spaces is also always true buhe right inequality in (1) is
true if and only if the Hilbert transform (in brief a function that acts on functions) is a
bounded operator on the spack’ . All these things were described in the paper [1].

[1] A. Pawlewicz, M. WojciechowskiMarcinkiewicz Sampling Theorem for Orlicz Spaces,
in preparation.

[2] A. Zygmund, Trigonometric series, third edition, Cambridge University Press, Vol |
and Il (2002).



Combinatorics and Structure of Hecke{Kiselman Algebras
J. Oknnski ! and M. Wiertel 2

L 2 nstitute of Mathematics, Faculty of Mathematics, Informatics and Mechanics,
University of Warsaw, Banacha 2, Warsaw, Poland

To every nite graph with n vertices a nitely presented monoidHK , called the
Hecke{Kiselman monoid, has been introduced by Ganyushkin drivlazorchuk in [1]. It
is de ned as a monoid generated by idempotents with relations of the formxy = yx,
XyX = yXy or Xyx = yxy = Xy, depending on the edges between verticeandy in . We
focus on the structure and representations of Hecke{Kiselmanonoids and the associated
semigroup algebras in the case of directed graphs.

We investigate the interplay between combinatorial and rig{theoretic properties. For

that is a cycle of lengthn > 3, a hierarchy of certain structures of matrix type is
discovered within the monoidC,, = HK , [2]. This allows us to investigate the ring
theoretical properties and irreducible representations ¢he algebraK [C,], [3], [4]. As an
application, certain properties of arbitrary Hecke{Kiselnan monoidHK and its algebra
are described in terms of the graph in the case of directed graphs.

[1] O. Ganyushkin and V. Mazorchuk, On Kiselman quotients dd{Hecke monoids,int.
Electron. J. Algebral0 (2011), 174{191.

[2] J. Oknnski and M. Wiertel, Combinatorics and structure d Hecke{Kiselman algebras,
Communications in Contemporary Mathematic22(7) (2020), 2050022, 42 pages.

[3] J. Oknnski and M. Wiertel, On the radical of a Hecke{Kiselman algebra,Algebras and
Represent. Theory(2020), https://doi.org/10.1007/s10468-020-09997-3.

[4] M. Wiertel, Irreducible representations of Hecke{Kisel@n monoids,preprint,
arxiv.2104.07057, 15 pages.



Predictions for gravitational wave detectors based on SHARK
galaxy simulations

Malgorzata Curylo !, Tomasz Bulik *!

lUniversity of Warsaw, Astronomical Observatory, Al. Ujazdowskie 4, 00-478 Warsaw,
Poland

Massive black holes, with masses ranging from tens of thonsa to billions of solar
masses reside in the centers of many (if not all) galaxiesclading our own Milky Way [1].
Moreover, based on current observational studies we bekethat their evolution is tightly
connected on various scales from the whole galaxy halo dovenstellar velocity dispersion
in the bulge. However, these relations seem to be di erent whave compare low-mass
(or low-luminosity) systems with the most massive ones [2hd an accurate description of
galaxy and MBH co-evolution remains one of the biggest pradshs in present astrophysics.

We also know from observations that galaxies commonly merged there are a number
of signatures indicating that also MBHs form close binariesdpuble AGN, twisted jets
and many more; [3]). What's particularly interesting, such maries are expected to emit
gravitational waves if only their separations reach sub-psec scales. The detection of such
a signal is still yet to come, but development of instrumentson and analysis techniques
is currently an active eld of study.

In the talk we will present our analysis of a set of populatios of massive black hole
binaries generated in the recent semi-analytic model of galy evolution (SHARK; [4]).
We focus on studying gravitational wave emission produced bhese inspiraling binaries
in terms of their detectability with current and future detectors, i.e. PTA (Pulsar Timing
Array) and LISA (Laser Interferometer Space Antenna). The keyndvantage of SHARK is
that it provides a way to explore a number of distinct modelsfdblack hole and galaxy evo-
lution processes within a consistent framework and it wassal successfully tested against
EM observational data. Together with the number and charaer of complementary LISA
and PTA detections it might help putting more rigorous constaints on our understanding
of the birth and co-evolution of galaxies and massive blacloles.

[1] A. M. Ghez, S. Salim, N. N. Weinberg et al.ApJ 689, 2 (2008).

[2] A. Kulier, J. P. Ostriker, P. Natarajan et al., ApJ 799, 178 (2015).

[3] M. L. Saade, D. Stern, M. Brightman et al.,ApJ 900, 148 (2020)

[4] C. del P. Lagos, R. J. Tobar, A. S. G. Robotham et al. MNRAS 481, 3573-3603
(2018).



The most accurate mid-infrared Period-Luminosity Relations for Miras
Patryk Iwanek!

1 Astronomical Observatory, University of Warsaw, Al. Ujazdowskie 4, 00-478 Warse
Poland

Pulsating stars are excellent distance indicators in the nearby Univecseise the
obey Period-Luminosity Relations (PLRs). We used densely covered, 20-years-long
light curves for 1663 Miras in the Large Magellanic Cloud (LMC), collected byQyttecal
Gravitational Lensing Experiment (OGLE), to create I-band light curve teraplatgng
these templates and mid-infrared observations from the Spitzer and WISEedpacepe:
(spanning a wavelength range from 3.4 to 22 microns), we measure the mean magni
almost the full sample of Miras. We then construct PLRs in four SpitzefcumdwWISE
bands. These PLRs allow measurements of the distance to individual d¥littaes level of
~5%, and could be used for measuring distances in the Milky Way.



NaCo imaging: exploring Black Hole lenses
A. Stankevip L I\0j Borowicz! DQG a :\U]J\NRZVNL

1 Astronomical Observatory of the University of Warsaw, ul.. Ujazdowskie 4, 00-478 Warsaw,
Poland

One of the novel and unique methods to investigate astronomical objects (e.g. black
holes) is gravitational microlensing phenomenon [1] that is based on the General Relativity
Theory proposed by Albert Einstein. Due to a massive object (a lensing star), which is passing
in front of the background star, the coming light rays are bend and the magnification i
observed [2]. After many years, lens and a star move away and can be observed separately [3].
This means that not detecting a luminous lens, we can still investigate constrains on the black
holes nature [4].

Black Holes are known to be one of the significantly most intriguing objects in the
ZKROH 8QLYHUVH DWWUDFWLQJ VFLHQWLVWVY DWIKHIQWLR C
to stellar collapse [5] but other formation scenarios, including the Dark Matter [6], globular
cluster [7] and super-massive mergers [8] are still being debated.

One of the most detailed ways to observe microlensing effect is ground-based
observations equipped with Adaptive Optics system. Adaptive Optics eliminates atmospheric
turbulence distortions with a help of deformable mirror and allowed achieving space-like
resolutions.

In this work, we present a study of the microlensing event discovered by the OGLE
project 16 years ago which was observed by the European Southern Observatory Very Large
Telescope instrument NaCo (Nasmyth Adaptive Optics System (NAOS) Near-Infrared Imager
and Spectrograph (CONICA)) [9].

In conclusion, by analysing the Point Spread Function of the target star in junction with
the reference stars, we detect no additional light. This means that lens can be dark or relative
proper motion is very small.

[1] B. PaczynskiarXiv. 0306564 [astro-ph/}(2003).

[2] F. DelplanckH 0 $ *)yadd/AN RichichiAstronomy & Astrophysic875,2 (2001).
[3] a Wyrzykowski and I. MandeAstronomy & Astrophysic636 A20 (2020).

[4] J. P. LuminetarXiv. 1902.11196[astro-ph/] (2019.

[5] L. + DHP P th{8pace Science Review#46,48 (2020).

[6] % &DUU ) . KQHO PhyScad ReviBviB4/SNAD1H).

[7] A. Burkert and S. Tremain&he Astrophysics Journ@R0,1 (2010).

[8] M. A. Latif, S. Khochfar, and D. WhalernThe Astrophysical Journal Letter892, 1
(2020).

[9] NaCo [ESO]:https://www.eso.org/sci/facilities/paranal/decommissioned/naco.html
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