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TRANSFORMING BIOMOLECULAR NMR TO STAY AT THE FOREFRONT OF
STRUCTURAL BIOLOGY

Konstantinos Tripsianes

CEITEC — Cen tral Eu ro pean In sti tute of Tech nol ogy, Masaryk Uni ver sity, Kamenice 5, Brno 62500, 
Czech Re pub lic, kostas.tripsianes@ceitec.muni.cz

The au to ma tion of NMR struc ture de ter mi na tion re mains a
sig nif i cant bot tle neck to wards in creas ing the through put
and ac ces si bil ity of NMR as a struc tural bi ol ogy tool to
study pro teins. The chief bar rier cur rently is that ob tain ing
NMR as sign ments at suf fi cient lev els of com plete ness to
ac cu rately de fine the struc tures by con ven tional meth ods
re quires a sig nif i cant amount of spec trom e ter time (sev eral
weeks), and ef fort by a trained ex pert (up to sev eral
months). We have re cently ad dressed both bot tle necks by
pre sent ing a com plete pipe line for NMR struc ture de ter mi -
na tion us ing a min i mal set of NMR spec tra. Key to our ap -
proach was the de vel op ment of 4D-CHAINS al go rithm

that en ables fully au to mated as sign ments of NMR chem i -
cal shifts, at high lev els of com plete ness and with a min i -
mum er ror rate, from only two com ple men tary spec tra. In
com bi na tion with autoNOE-Rosetta, 4D-CHAINS pro -
vides a ro bust ap proach le ver ag ing a highly au to mated pro -
cess to ob tain re li able struc tures in a mat ter of days.
Be sides il lus trat ing the mer its of our pipe line for timely
NMR struc tural stud ies, novel con cepts in au to ma tion will
be dis cussed aim ing to har ness the pow er ful ad van tages of
the next-gen er a tion NMR spec trom e ters with mag netic
strengths of 1.2 GHz.
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CAPTURING DYNAMICALLY INTERACTING INHIBITOR BY PARAMAGNETIC 
NMR SPECTROSCOPY

Pavel Srb,1 Michal Svoboda,1 Ladislav Benda,2 Mar tin Lepšík,1 Ján Tarábek, 1 Václav Šícha,3

Bohumír Grüner,3 Klára Grantz-Šašková,1 Jiøí Brynda,1,4 Pavlína Øezáèová,1,4 
Jan Konvalinka,1 and Václav Veverka1*
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Prague, Czech Re pub lic
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Tran sient and fuzzy intermolecular in ter ac tions are fun da -
men tal to many bi o log i cal pro cesses. De spite their im por -
tance, they are no to ri ously un easy to char ac ter ize.
Para mag netic NMR pro vides an op por tu nity to am plify
rather small in di ces of intermolecular in ter ac tions of ten ob -
served with dia mag netic lig ands. Here, we pres ent an in tri -
cate case of a par tially flex i ble pro tein dy nam i cally
in ter act ing with a ligand where data ob tained by stan dard

ap proaches fail to pro vide de tailed struc tural in ter pre ta -
tion.  We dem on strate, that a com bi na tion of para mag netic
NMR ex per i ments, ad vanced quan tum chem i cal cal cu la -
tions and mo lec u lar dy nam ics sim u la tions of fer a route to -
wards struc tural char ac ter iza tion of a class of in hib i tors
based on sub sti tuted metalacarboranes with HIV-1 pro te -
ase.
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STRUCTURAL BASIS FOR HIJACKING OF THE HOST ACBD3 PROTEIN BY
PICORNAVIRUSES
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Miroslav Smola1, Jana Humpolíèková1, Evžen Bouøa1
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Picornaviruses are small, pos i tive-sense sin gle-stranded
RNA vi ruses in clud ing many im por tant hu man patho gens
as well as in fect ing a wide range of other mam mals such as
live stock. Within the host cell, these vi ruses rep li cate at
spe cific rep li ca tion sites called rep li ca tion organelles. In
or der to re model the host mem branes and to cre ate the rep -
li ca tion organelles, these vi ruses hi jack sev eral host fac tors 
in clud ing the lipid kinase phos pha tid yl-inositol 4-kinase
beta (PI4KB, [1]) and the acyl-CoA-bind ing do main-con -
tain ing pro tein-3 (ACBD3, [2]). Us ing X-ray crys tal log ra -
phy, we solved the struc tures of the pro tein com plexes
formed by the non-struc tural 3A pro teins from sev eral
picornavirus spe cies and the ap pro pri ate in ter act ing do -
main of ACBD3. We show that the vi ral 3A pro teins act as
mo lec u lar har nesses to en slave the ACBD3 pro tein lead ing 
to its sta bi li za tion at tar get mem branes, which leads in turn
to the re cruit ment and ac ti va tion of the PI4KB kinase. Our
struc tural anal y sis ex plains how these vi ral-host pro tein
com plexes as sem ble at the mem brane and iden ti fies new
po ten tial tar gets for an ti vi ral ther a pies.

1. Klima, M., Toth, D.J., Hexnerova, R., Baumlova, A.,
Chalupska, D., Tykvart, J., Rezabkova, L., Sengupta, N.,
Man, P., Dubankova, A., Humpolickova, J., Nencka, R.,
Veverka, V., Balla, T. and Boura, E., Sci en tific re ports
(2016). 6: 23641.

2. Klima, M., Chalupska, D., Rozycki, B., Humpolickova, J.,
Rezabkova, L., Silhan, J., Baumlova, A., Dubankova, A.
and Boura, E., Struc ture (2017). 25(2): 219-230.

The work was sup ported by the Czech Sci ence Foun da tion
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Czech Re pub lic (RVO: 61388963), and Min is try of Ed u ca -
tion, Youth and Sports of the Czech Re pub lic (pro ject
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Lens Ep i the lium De rived Growth Fac tor/p75 (LEDGF/
p75, or PSIP1) is a transcriptional co-ac ti va tor that teth ers
other pro teins to gene bod ies. The chromatin teth er ing
func tion of LEDGF/p75 is hi jacked by HIV integrase to en -
sure vi ral in te gra tion at sites of ac tive tran scrip tion.
LEDGF/p75 is also im por tant for the de vel op ment of
Mixed Lin eage Leu ke mia (MLL), where it teth ers the

MLL1 fu sion-com plex at ab er rant MLL tar gets to in duce
ma lig nant trans for ma tion. In ad di tion, LEDGF/p75 might
be im pli cated in the Rett and MECP2 du pli ca tion syn -
dromes (neurodevelopmental dis or ders). Here, we pres ent
the struc tural val i da tion of the LEDGF/p75 bind ing in ter -
ac tions and tar get ing strat e gies for the LEDGF/p75 linked
pa thol o gies.
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Mo lec u lar dy nam ics sim u la tion-based model de rived from
our crys tal struc ture of the ACBD3 GOLD do main (mostly
in gold, mem brane-bind ing site in green) in com plex with
the 3A pro tein from hu man aichivirus (mostly in red,
myristoylated Gly1 res i due ac cord ing to el e ments) on the
lipid bilayer. 


