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measured in solution, and hard-to-measure viscous sam-
ples are examined with no problem.

Experiments performed with Prometheus platform de-
liver T, Tonset and Tyge , Cy AG and AAG as well as time
resolved parameters in isothermal conditions.

Our Prometheus allows for parallel measurement of
protein aggregation propensity of tested samples, provid-
ing valuable information on their colloidal state.

All above make nanoDSF, and specifically Prometheus
platform, the method of choice for easy, fast and precise
analysis of protein folding and stability.

On the practical note; Prometheus does not require
maintenance, flushing, equilibration or any other between-
experiments interventions, making it money saving and
multi users- friendly, as samples solutions do not come in
direct contact with the instrument.
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To discuss your specific research interest we invite you
to visit our company booth during the meeting.
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FOXO3 is a member of FOXO Transcription Factor fam-
ily. FOXO proteins share a conserved DNA-binding motif
called winged-helix DNA-binding domain (DBD).
FOXO3 recognizes specific DNA sequence. Thourgh in-
teraction with target DNA it modulates various biological
processes, such as cell death, cell-cycle arrest, DNA repair
and energy homeostasis [ 1] . Due to its ability to induce cell
cycle arrest it is considered a tumor suppressor. However,
in certain cases, it has been shown that FOXO3 promotes
tumor development and angiogenesis via maintaining can-

» Cell-cycle arrest
DNA repair

Energy homeostasis
Glucose metabolism

cer cell energy homeostasis. FOXO3 can also enhance tu-
mor cell resistence to chemoterapeutic agents [2]. There-
fore, targeting of FOXO3 transcriptional activities by
specific inhibitors can help to prevent drug resistance in
cancer therapy.

A pharmacophore screening identified a small mole-
cule compound that physically interacts with the
FOXO03-DBD and modulates the FOXO3 transcriptional
program in human cells. The mode of interaction between
this compound and the FOXO3-DBD was characterized by

free DNA
Tumor development
and angiogenesis . TARGETING OF FOX03
Resistance to B / TRANCRIPTIONAL
FOXO3-DNA complex [4] chemoterapeutic 7 ACTIVITY BY SPECIFIC
agents INHIBITORS

Figure 1 — Graphical scheme of abstract
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NMR spectroscopy and docking studies [3] . This com-
pound was further modified to increase its inhibitory po-
tency. In this work we tested a group of newly designed
inhibitors of FOXO3 transcriptional activity. Their inhibi-
tory potency and interaction with FOX0O3-DBD was tested
using NMR and native electrophoresis. Furthermore, the
effect of these compounds on FOXO3 transcriptional ac-
tivity was evaluated in cell cultures. We have shown that
these new derivatives are able not only to bind to
FOXO03-DBD but also to inhibit its interaction with the tar-
get DNA.

1. M. Hornsveld, T. B. Dansen, P. W. Derksen, and B. M. T.
Burgering, “Re-evaluating the role of FOXOs in cancer,”
Seminars in Cancer Biology, vol. 50. Academic Press, pp.
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Recently, we established an in-cell NMR based approach
for monitoring of interactions between double-stranded
DNA targets and low molecular weight compounds (lig-
ands) in living human cells [1, 2]. The method relies on the
acquisition of NMR data from cells electroporated either
with preformed DNA-ligand complexes or by incubation
of electroporated cells with given ligand. The impact of the
intracellular environment on the integrity of the complexes
is assessed based on in-cell NMR signals from unbound
and ligand-bound forms of a given DNA target.

Here, we report how the interactions of chosen exam-
ples of G-quadruplex DNA and G-quadruplex binding lig-
ands from the study can be monitored by using the in-cell
NMR. This comparative study is based on the data from in
vitro measurements, interactions of the complex in the en-
vironment of the crude lysate and the in-cell NMR experi-
ments. Our data suggest that in-cell NMR can be used to
assess selectivity of G-quadruplex binding ligands with re-
spect to topologically distinct G-quadruplex targets under
complex physiological conditions with many times differ-
ent result than in vitro environment.

1. Krafcikova, M.; Dzatko, S.; Caron, C., Granzhan, A.;
Fiala, R.; Loja, T.; Teulade-Fichou, M.P.; Fessl, T.;
Hansel-Hertsch, R.; Mergny, J.L.;
Foldynova-Trantirkova, S.; Trantirek, L.; J. Am.
Chem. Soc., 2019, 141, 34, 13281-13285.

2. Viskova, P.; Krafcik, D.; Trantirek, L.;
Foldynova-Trantirkova, S.; Curr. Protoc. Nucleic Acid
Chem., 2019, 76(1), e71.

This research was supported by the grant from Czech Sci-
ence Foundation (19-26041X), by the grant from Ministry
of Health of the Czech Republic (NV19-08-00450), and by
the project SYMBIT (CZ.02.1.01/0.0/0.0/15_003/0000477)
funded by the European Regional Development Fund and
Ministry of Education, Youth, and Sports (MEYS) of the
Czech Republic. MEYS is also acknowledged for its sup-
port of access to research infrastructure (CEITEC 2020
LQO1601; CIISB-LM2018127; Czech-Biolmaging LM2018
129; EATRIS-CZ LM2018133).
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MOLECULAR MECHANISM OF LEDGF/P75 DIMERIZATION
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Protein dimerization of many eukaryotic transcription reg-
ulatory factors is critical for regulation of their functional
complexes. Recently it was shown, that transcription regu-
latory role of an epigenetic reader Lens Epithelium De-
rived Growth Factor/p75 (LEDGEF/p75, also known as
PSIP1) requires at least two copies of this protein to over-
come the nucleosome-induced barrier to transcription elon-
gation. Moreover, various LEDGF/p75 binding partners
are enriched for dimeric features further underscoring
functional regulatory role of LEDGF/p75 dimerization.
Here, we used a combination of biophysical and biochemi-
cal techniques to investigate the mechanism of LEDGF/
p75 dimerization and its effect on molecular interactions
with other proteins. We dissected the minimal dimerization
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region in the C-terminal part of LEDGF/p75 and with the
help of paramagnetic NMR spectroscopy identified the key
molecular contacts that were used to refine the solution
structure of the dimer. The LEDGF/p75 dimeric assembly
is stabilized by domain-swapping within the integrase
binding domain and additional electrostatic ‘stapling’ of
the negatively charged a-helix formed in the intrinsically
disordered C-terminal region. We validated mechanism of
dimer formation using structure-inspired dimerization de-
fective LEDGF/p75 variants and chemical cross-linking
coupled to mass spectrometry. We also show how
dimerization might impact the LEDGF/p75 interactome.

This work was supported by grants from the GACR (grant
No. 16-06357S to V.V')
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I-motifs are non-canonical four-stranded DNA structures
formed within cytosine (C)-rich DNA [1]. Under in vitro
conditions, the formation of these structures strongly de-
pends on pH and ionic strength [2, 3]. While the i-motifs
readily form under in vitro conditions of acidic pH and low
ionic strength, their formation propensity at close to physi-
ological conditions is compromised. Yet, the i-motifs exist
in vivo [5]. Recently, their active role in the regulation of
gene expression and telomeric maintenance has been pro-
posed [6].

Cell cycle progression is accompanied by changes in
both intracellular pH and ionic strength [4]. As recently
demonstrated by Zeraati et al., the in vivo occurrence of the
i-motifs changes during the cell cycle [7]. Whether the

i-motif formation and the i-motif regulated gene expression
is coupled with reorganization of the chromatin or whether
it is a consequence of the fluctuations in the environmental
parameters of the cell, such as pH or ionic strength, remains
unclear.

Here, we report on investigations of formation of the i-mo-
tifs in separate phases of the cell cycle using non-invasive
in-cell NMR spectroscopy.

1. Gehring, K., J. L. Leroy, a M. Guéron. ,,A Tetrameric
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Pairs". Nature 363, ¢. 6429 (10. Cerven 1993): 561-65.
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