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mea sured in so lu tion, and hard-to-mea sure vis cous sam -
ples are ex am ined with no prob lem.

Ex per i ments per formed with Pro me theus plat form de -

liver Tm, Ton set and Tagg , Cm, DG and DDG as well as time
re solved pa ram e ters in iso ther mal con di tions. 

Our Pro me theus al lows for par al lel mea sure ment of
pro tein ag gre ga tion pro pen sity of tested sam ples, pro vid -
ing valu able in for ma tion on their col loi dal state. 

All above make nanoDSF, and spe cif i cally Pro me theus
plat form,  the method of choice for easy, fast and pre cise
anal y sis of pro tein fold ing and sta bil ity. 

On the prac ti cal note; Pro me theus does not re quire
main te nance, flush ing, equil i bra tion or any other be tween- 
ex per i ments in ter ven tions, mak ing it money sav ing and
multi us ers- friendly, as sam ples so lu tions do not come in
di rect con tact with the in stru ment.

To dis cuss your spe cific re search in ter est we in vite you
to visit our com pany booth dur ing the meet ing.

Friday, March 20, Ses sion III
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FOXO3 is a mem ber of FOXO Tran scrip tion Fac tor fam -
ily. FOXO pro teins share a con served DNA-bind ing mo tif
called winged-he lix DNA-bind ing do main (DBD).
FOXO3 rec og nizes spe cific DNA se quence. Thourgh in -
ter ac tion with tar get DNA it mod u lates var i ous bi o log i cal
pro cesses, such as cell death, cell-cy cle ar rest, DNA re pair
and en ergy ho meo sta sis [1] . Due to its abil ity to in duce cell 
cy cle ar rest it is con sid ered a tu mor sup pres sor. How ever,
in cer tain cases, it has been shown that FOXO3 pro motes
tu mor de vel op ment and angiogenesis via main tain ing can -

cer cell en ergy ho meo sta sis. FOXO3 can also en hance tu -
mor cell resistence to chemoterapeutic agents [2]. There -
fore, tar get ing of FOXO3 transcriptional ac tiv i ties by
spe cific in hib i tors can help to pre vent drug re sis tance in
can cer ther apy. 

A pharmacophore screen ing iden ti fied a small mol e -
cule com pound that phys i cally in ter acts with the
FOXO3-DBD and mod u lates the FOXO3 transcriptional
pro gram in hu man cells. The mode of in ter ac tion be tween
this com pound and the FOXO3-DBD was char ac ter ized by 

Figure 1 – Graph i cal scheme of ab stract
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NMR spec tros copy and dock ing stud ies [3] . This com -
pound was fur ther mod i fied to in crease its in hib i tory po -
tency. In this work we tested a group of newly de signed
in hib i tors of FOXO3 transcriptional ac tiv ity. Their in hib i -
tory po tency and in ter ac tion with FOXO3-DBD was tested
us ing NMR and na tive elec tro pho re sis. Fur ther more, the
ef fect of these com pounds on FOXO3 transcriptional ac -
tiv ity was eval u ated in cell cul tures. We have shown that
these new de riv a tives are able not only to bind to
FOXO3-DBD but also to in hibit its in ter ac tion with the tar -
get DNA.
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Re cently, we es tab lished an in-cell NMR based ap proach
for mon i tor ing of in ter ac tions be tween dou ble-stranded
DNA tar gets and low mo lec u lar weight com pounds (lig -
ands) in liv ing hu man cells [1, 2]. The method re lies on the
ac qui si tion of NMR data from cells electroporated ei ther
with pre formed DNA-ligand com plexes or by in cu ba tion
of electroporated cells with given ligand. The im pact of the
intracellular en vi ron ment on the in teg rity of the com plexes
is as sessed based on in-cell NMR sig nals from un bound
and ligand-bound forms of a given DNA tar get. 

Here, we re port how the in ter ac tions of cho sen ex am -
ples of G-quadruplex DNA and G-quadruplex bind ing lig -
ands from the study can be mon i tored by us ing the in-cell
NMR. This com par a tive study is based on the data from in
vi tro mea sure ments, in ter ac tions of the com plex in the en -
vi ron ment of the crude lysate and the in-cell NMR ex per i -
ments. Our data sug gest that in-cell NMR can be used to
as sess se lec tiv ity of G-quadruplex bind ing lig ands with re -
spect to top o log i cally dis tinct G-quadruplex tar gets un der
com plex phys i o log i cal con di tions with many times dif fer -
ent re sult than in vi tro en vi ron ment.  
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Pro tein dimerization of many eukaryotic tran scrip tion reg -
u la tory fac tors is crit i cal for reg u la tion of their func tional
com plexes. Re cently it was shown, that tran scrip tion reg u -
la tory role of an epigenetic reader Lens Ep i the lium De -
rived Growth Fac tor/p75 (LEDGF/p75, also known as
PSIP1) re quires at least two cop ies of this pro tein to over -
come the nucleosome-in duced bar rier to tran scrip tion elon -
ga tion. More over, var i ous LEDGF/p75 bind ing part ners
are en riched for dimeric fea tures fur ther un der scor ing
func tional reg u la tory role of LEDGF/p75 dimerization.
Here, we used a com bi na tion of bio phys i cal and bio chem i -
cal tech niques to in ves ti gate the mech a nism of LEDGF/
p75 dimerization and its ef fect on mo lec u lar in ter ac tions
with other pro teins. We dis sected the min i mal dimerization 

re gion in the C-ter mi nal part of LEDGF/p75 and with the
help of para mag netic NMR spec tros copy iden ti fied the key 
mo lec u lar con tacts that were used to re fine the so lu tion
struc ture of the dimer. The LEDGF/p75 dimeric as sem bly
is sta bi lized by do main-swap ping within the integrase
bind ing do main and ad di tional elec tro static ‘sta pling’ of

the neg a tively charged a-he lix formed in the in trin si cally
dis or dered C-ter mi nal re gion. We val i dated mech a nism of
dimer for ma tion us ing struc ture-in spired dimerization de -
fec tive LEDGF/p75 vari ants and chem i cal cross-link ing
cou pled to mass spec trom e try. We also show how
dimerization might im pact the LEDGF/p75 interactome.

This work was sup ported by grants from the GACR (grant
No. 16-06357S to V.V ) 
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I-mo tifs are non-ca non i cal four-stranded DNA struc tures
formed within cy to sine (C)-rich DNA [1]. Un der in vi tro
con di tions, the for ma tion of these struc tures strongly de -
pends on pH and ionic strength [2, 3]. While the i-mo tifs
readily form un der in vi tro con di tions of acidic pH and low
ionic strength, their for ma tion pro pen sity at close to phys i -
o log i cal con di tions is com pro mised. Yet, the i-mo tifs ex ist
in vivo [5]. Re cently, their ac tive role in the reg u la tion of
gene ex pres sion and telomeric main te nance has been pro -
posed [6]. 

Cell cy cle pro gres sion is ac com pa nied by changes in
both intracellular pH and ionic strength [4]. As re cently
dem on strated by Zeraati et al., the in vivo oc cur rence of the
i-mo tifs changes dur ing the cell cy cle [7]. Whether the

i-mo tif for ma tion and the i-mo tif reg u lated gene ex pres sion 
is cou pled with re or ga ni za tion of the chromatin or whether
it is a con se quence of the fluc tu a tions in the en vi ron men tal
pa ram e ters of the cell, such as pH or ionic strength, re mains 
un clear.
Here, we re port on in ves ti ga tions of for ma tion of the i-mo -
tifs in sep a rate phases of the cell cy cle us ing non-in va sive
in-cell NMR spec tros copy. 
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