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Metalloenzymes con sti tute a large por tion of known en -
zymes. The pres ence of met als in the ac tive site of those en -
zymes can be cru cial for both en zy matic ac tiv ity and
struc tural in teg rity [1].

S1 nuclease from Aspergillus oryzae is a Zn-de pend ent, 
sin gle-strand spe cific en zyme with wide uti li za tion in the
bio tech nol ogy in dus try and re search [2,3]. The ac tive site
of S1 con sists of a zinc clus ter con tain ing three Zn2+ ions
and 9 sur round ing amino acid res i dues co or di nat ing the
clus ter (Fig. 1). The shape of the ac tive site re sem bles a
pocket: Two Zn2+ ions (M1, M2) are bur ied at the bot tom
while the third Zn2+ ion is lo cated at the pocket open ing
(M3), closer to the sur face of the nuclease. 

We stud ied the con se quences of re plac ing Zn with var i -
ous met als on the struc ture of the ac tive site and the en zy -
matic ac tiv ity to wards the ssDNA sub strate. For our work,
S1 was first treated with a che lat ing agent ethylene -
diaminetetraacetic acid (EDTA). Af ter the ad di tion of var i -
ous met als (CuCl2, CdCl2, FeCl3, and NiCl2), the re sult ing
mix ture was crys tal lised us ing the vapour dif fu sion
method. Sub se quently, X-ray dif frac tion ex per i ments us -
ing mul ti ple X-ray en er gies were con ducted at Bessy II,

Helmholtz Zentrum Berlin [4]. The ac tiv ity to wards
ssDNA as a sub strate was mea sured us ing pre cip i ta tion of
un di gested nu cleic ac ids and mea sure ment of absorbance
at 260 nm.

Us ing anom a lous scat ter ing at dif fer ent X-ray en er gies, 
we proved that it is pos si ble to ar ti fi cially re place the Zn at -
oms in the ac tive site (Fig. 2). More over, we dis cov ered
that all three po si tions are prone to ex change, with po si tion
M3 be ing the most fre quent (Cu, Cd, and Ni were ob served
at this po si tion). In all four cases, the ex change was in com -
plete with a max i mum of two at oms re placed at a time, the
re main ing po si tions were oc cu pied by Zn. The struc ture of
the ac tive site re mained well con served in com par i son with
na tive S1 (PDB ID 5FB9, [2]) with no sig nif i cant struc tural 
changes.

The ac tiv ity stud ies showed that, de spite lit tle to no
struc tural changes, S1 re mained in ac tive af ter the EDTA
treat ment and sub se quent metal ion re place ment us ing Cu,
Cd, Fe and Ni. This sug gests that the pres ence of three Zn
ions is cru cial for the ac tiv ity and the metal re place ment it -
self is suf fi cient for the com plete in hi bi tion of en zy matic
ac tiv ity.
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Fig ure 1. Ac tive site of na tive S1 nuclease (PDB ID 5FB9, [2]).
Zinc at oms and wa ter mol e cule are rep re sented us ing spheres in
light blue and red, re spec tively. The sur round ing struc ture is rep -
re sented us ing sticks (C green, O red, N blue). Mo lec u lar graphics 
were cre ated us ing PyMOL [5].

Fig ure 2.  Sche matic rep re sen ta tion of all metal ion re place ments
in the ac tive site. The po si tion M3 (top right) is the most fre -
quently re placed. Metal at oms are rep re sented us ing spheres: Cu
in pink, Cd in black, Fe in or ange, Ni in yel low, and Zn (na tively
pres ent in the ac tive site) in light blue. Num bers rep re sent the oc -
cu pancy of substituent met als. La bels of the res i dues are omit ted
for clar ity. Mo lec u lar graphics were created using PyMOL [5].
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CO-CRYSTALLIZATION STRATEGIES TO SUPPLEMENT THE STRUCTURE OF TAU
PRO TEIN FIL A MENTS BY X-RAY CRYS TAL LOG RA PHY

Klaudia Meskova1, Katarina Martonova1, Olga Parmar2, Ondrej Cehlar1, Rostislav Skrabana1

1In sti tute of Neuroimmunology, Slo vak Acad emy of Sci ences, Dubravska cesta 9, 
845 10 Bratislava, Slovakia

2In sti tute of Ex per i men tal Phys ics, Slo vak Acad emy of Sci ences, Watsonova 47, 040 01 Košice, Slovakia
klaudia.meskova@savba.sk

Alz hei mer’s dis ease (AD) is a neurodegenerative dis or der,
which rep re sents the most com mon type of de men tia. The
main hall mark of AD is the ac cu mu la tion of ag gre gated tau 
pro tein fil a ments in the ce re bral cor tex. The first atomic
struc tures of AD fil a ments were solved by cryo-elec tron
mi cros copy in 2017 and 2018, show ing res i dues G304-
 E380 (Fig. 1) . How ever, it is known that the PHF core is
lon ger and con sists of res i dues I297-E391 , so, there are
still un re solved parts in the struc ture of the core. In our
work, we aim to solve these miss ing parts by X-ray crys tal -
log ra phy, us ing spe cific re com bi nant an ti bod ies. The
monoclonal an ti bod ies MN423 and DC11 rec og nize a
conformational epitope on the PHF core (Fig. 1A) . The
idea of crys tal liz ing an ti body-tau com plexes is based on
the hy poth e sis that the spe cific an ti body could in duce fold -
ing of the tau pro tein to mimic the fold ing in pa thol ogy . In
our work, conformational an ti bod ies MN423 and DC11
and other two helper an ti bod ies DC8E8 and DC25 were
used to co-crys tal lize with re com bi nant tau and form bi -
nary and ter nary an ti body-tau com plexes. So far, we have
crys tal lized eight dif fer ent com plexes, ob tained crys tals
from six of them and dif frac tion data col lected at the syn -
chro tron sources of the X-ray ra di a tion (DESY, Ham burg

and PSI, Villigen). The crys tals dif fracted to 1.5-3C  res o -
lu tion. 

This work was sup ported by the Sci en tific Grant Agency of
the Min is try of Ed u ca tion of the Slo vak Re pub lic (grant no.
VEGA 02/0163/19) and APVV grant no. 21-0479.
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Fig ure 1. (A) Epitopes of the spe cific an ti bod ies used for the co-crys tal li za tion with re com bi nant tau frag ments. (B) AD
protofilament solved by cryo-EM . (C) Pu ri fi ca tion of an ti body-tau com plexes and ex am ple of ob tained crys tals.
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Zinc-de pend ent nuclease from patho genic bac te rium
Stenotrophomonas maltophilia (SmNuc1) is a highly ac -
tive RNA-pre fer ring nuclease from the S1/P1 fam ily (EC
3.1.30.1). Mem bers of this fam ily, es pe cially from fungi
and plants, have al ready been char ac ter ized and their struc -
tures were solved [1], but many ques tions re mained un an -
swered. As they are widely used in bio tech nol ogy and
bio chem is try, new, more de tailed in for ma tion on their
cleav age mech a nism, sub strate pref er ences, and ac tive site
com po si tion may lead to an ex pan sion of their po ten tial ap -
pli ca tions.

Here we pres ent a struc ture of re com bi nant SmNuc1 at
1.4C res o lu tion fol lowed by high-res o lu tion (1.20 -
1.85 C) struc tures of com plexes with RNA cleav age prod -
ucts (mononucleotides). These com plexes show pos si ble
bind ing of prod ucts to the ac tive site of SmNuc1 af ter
cleav age and also their bind ing in novel, in hib i tor-like
modes. Also, we were able to cap ture some in ter me di ate
states of RNA cleav age pro cess (prod uct leav ing), and this
helped us to sug gest a bind ing mode of lon ger RNA oligo -
nucleotide sub strates. In ter est ingly, close to the ac tive site
we de tected a mo bile seg ment, pre vi ously un seen in this
fam ily, con tain ing the ac tive-site-form ing Arg74 and ca pa -
ble of re mod el ing the sub strate bind ing site, which raises
some new ques tions, such as is this re mod el ing the main
mech a nism for sub strate spec i fic ity?

Struc tural and ki netic stud ies of SmNuc1 brought new
in sights into the cleav age mech a nism and in com bi na tion
with the al ready known facts about S1/P1 nu cleases we are
closer to clar i fy ing some as pects of sub strate preferences.

1. Kova¾ T, Dohnálek J, Bio tech nol ogy Ad vances, 2018,
36(3): 603-612

The work was sup ported by the in sti tu tional sup port of IBT
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sup port of Biocev-CMS – core fa cil i ties Crys tal li za tion of
Pro teins and Nu cleic Ac ids, and Struc tural Mass Spec -
trom e try of CIISB, part of Instruct-ERIC).
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Fig ure 1. SmNuc1 sur face col oured by elec tro static po ten tial
from red (-) to blue (+). The yel low sur face in di cates the mo bile
seg ment with Arg74 close to the sub strate bind ing site. Green ar -
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Lectins are pro teins and glycoproteins able to re vers ibly
bind saccharide moi eties of glycoconjugates with high
spec i fic ity. Lectins are in volved in many phys i o log i cal
pro cesses and play cru cial roles in cell-cell com mu ni ca tion
or rec og ni tion of the host by a patho gen [1]. The re search is 
fo cused on the lectins pro duced by the Gram-neg a tive bac -
te ria Photorhabdus laumondii. Bac te ria of Photorhabdus
ge nus live in sym bi o sis with Heterorhabditis nem a todes.
This sym bi otic com plex can be found in soil, where it
searches for in sect prey [2].

Un usual dual be hav iour makes Photorhabdus bac te -
rium a com pel ling or gan ism for fur ther study of its
biomolecules. Be sides func tional char ac ter iza tion, struc -
tural in for ma tion is es sen tial for dis cov er ing the num ber of
bind ing sites, the key res i dues in volved in in ter ac tion and
the ori en ta tion of the bind ing part ner. For this pur pose,

pro tein crys tal log ra phy was used to de ter mine the 3D
struc ture of lectin PLU1 and its com plex with bind ing part -
ners in atomic res o lu tion. Ex am i na tion of the PLU1 struc -
ture re vealed a unique bind ing pocket, which sig nif i cantly
im pacts the bind ing prop er ties of the PLU1.

1. N. Sharon, H. Lis, Lectins, 2nd ed., Springer Neth er lands,
2007. 

2. S. Forst, B. Dowds, N. Boemare, E. Stackebrandt,
XENORHABDUS AND PHOTORHABDUS SPP.: Bugs
That Kill Bugs, An nual Re view of Mi cro bi ol ogy. 51 (1997)
47–72. 
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APPLICATION OF MONOLITH AND PANTA BIOPHYSICAL PLATFORMS IN THE
STRUCTURAL CHARACTERIZATION OF THE RNA MODIFYING ENZYMES

Jakub Jezowski, Ting-Yu Lin, Jakub Nowak, Sebastian Glatt 
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RNA, one of es sen tial com po nents of life, is com posed of
four sim ple nu cle o tide build ing blocks that can as sem ble
into com plex forms. The ba sic nu cleo tides, namely U, A,
G, C, can be dec o rated by var i ous moi eties that ex pand the
struc tural and func tional ca pac i ties. RNA mod i fi ca tions
are fre quently pres ent in many dif fer ent types of RNA. In
our work we com bine cryoEM, bio phys i cal, and bio chem i -
cal tools with the aim to struc tur ally char ac ter ize the ba sis
of se lected RNA mod i fi ca tions as well as the pro tein com -
plexes re spon si ble for the mod i fi ca tions. 

The in tent of this pre sen ta tion is to in tro duce our bio -
phys i cal plat form con sist ing of the Pro me theus Panta and
Mono lith se ries of in stru ments from NanoTemper Tech -

nol o gies. The pre sen ta tion will cover the bio phys i cal back -
ground of the Mono lith, used rou tinely in our lab o ra tory to
study in ter ac tions of the pro tein-RNA com plexes. In ad di -
tion, I will in tro duce the Pro me theus Panta tech nol ogy and
its ap pli ca tion to char ac ter ize pro tein prop er ties. This tech -
nol ogy al lows us to char ac ter ize col loi dal and confor -
mational pro tein prop er ties; as sess ing not only the qual ity
of our pro tein pu ri fi ca tion pipe line but also ef fects of clin i -
cal point mu ta tions on the pro tein conformational sta bil ity.
The pre sen ta tion will in clude an ex am ple of our struc tural
and bio phys i cal char ac ter iza tion of the pro tein-RNA com -
plex in volved in writ ing a com monly oc cur ring RNA mod -
i fi ca tion.
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