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Ani so tropy in dif frac tion qual i ties of crys tals may rep re -
sent a se ri ous threat to the struc ture de ter mi na tion pro cess.
When the dif fer ences in var i ous di rec tions of the re cip ro cal 
space ex ceed the range of 0.5C res o lu tion, problems with
phas ing may arise, and the struc ture re fine ment pro cess is
fre quently un sta ble. Such dif fi cul ties also ap pear for struc -
tures with high res o lu tion. Al though a lim ited num ber of
tools for the data anal y sis is avail able, the cur rent praxis is
not stan dard ized and needs thor ough re vi sion.

We an a lyzed dif frac tion data from a crys tal of an en gi -
neered pro tein binder with a prom is ing ap pli ca tion as a
pro tein ther a peu tics [1]. The pro tein crys tal lized in space
group I4122. The ini tial dif frac tion data quality in di ca tors
of the data pro cessed the stan dard way sug gested the
high-res o lu tion dif frac tion limit at 2.9 C. How ever, a com -
bi na tion of data pro cessed with STARANISO [2] and paired 
re fine ment with PAIREF [3] showed a pos si ble ex ten sion

of the dif frac tion limit to 2.6 C in the di rec tion along the  l
axis. Cal cu lated elec tron den sity dis play mod er ate im -
prove ment and eas ier in ter pre ta tion for some side chains.
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The Cam bridge Struc ture Da ta base of Or ganic and
Organo-Metalic Com pounds (CSD) [1] in its 2022 ver -
sion) can be searched by the key word “poly mer”. It re sults
in a large num ber of organo-metalic poly mers, i.e. the crys -
tal line struc tures in which or ganic mol e cules are inter-con -
nected by metal bridges to form the “in fi nite” 1D, 2D, or
3D net works pass ing through the whole crys tal line blocks.
These crys tals are typ i cally reg u lar and the cor re spond ing
clear dif frac tion pat tern al lows re li able and pre cise struc -
ture de ter mi na tion re quired for de po si tion into the CSD.  

How ever, in the case of the clas si cal or ganic poly mers,
the prep a ra tion of the high qual ity crys tal line sam ples is
ex tremely dif fi cult namely be cause of polydispersity and
ex tremely long times re quired to achieve the equi lib rium
state. Dif frac tion qual ity is thus of ten very low. The ex per i -
men tal struc tures are of ten in ac cu rate and re quire the o ret i -
cal re-mod el ling. Roughly, a half of the struc ture
de ter mi na tions do not sat isfy re quire ment for de po si tion in

the CSD. Some syn thetic or nat u ral poly mers can be found
also in the Crys tal log ra phy Open Da ta base [2]. How ever,
about half of the pub lished struc tures are not pres ent in
these da ta bases. This is the rea son why the Poly mer Struc -
ture Da ta base (POLYBASE-2011) col lect ing all avail able
or ganic poly mers [3] was pre pared. The new
POLYBASE-2022 ver sion will be com pletely re-cured
now.

Hy dro philic poly mers are of ten used as precipitants for
crys tal li za tion of bio-macromolecules. It is the rea son why
the Da ta base of Pro tein-Poly mer In ter ac tions
(DPPI-2011) [3] was formed. The con tem po rary
DPPI-2022 ver sion con tains 3667 PDB struc tures of
bio-macromolecules (pro teins and nu cleic ac ids). The
struc tures col lected from the RCSB server [4] ex per i men -
tally con firm complexation of poly(ethyleneglycol) chains
(at least four mono mers in length) at the pro tein sur face. 
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Be cause many of these pro teins are complexed with
more poly mer chains, the DPPI-2022 con tains sev eral
thou sand ex per i men tally ver i fied in ter ac tions of hy dro -
philic or ganic poly mers bound di rectly on the sur face of
pro tein mol e cules. Vi sual in spec tion of the DPPI-2022
pro vides sur pris ingly high num ber of var i ous types of pro -
tein-poly mer in ter ac tions. Clas si fi ca tion of these in ter ac -
tions is a use ful back ground for ex plain ing the suc cess of
poly(ethyleneglycol)-type poly mers in many eco nom i cally 
im por tant ap pli ca tions in the in dus try, sci ence, med i cine
and phar ma ceu tics.

The Poly mer Struc ture Da ta base (POLYBASE) and
the Da ta base of Pro tein-Poly mer In ter ac tions (DPPI) are
pres ently up dated and will be avail able on re quest in their
new ver sions by the end of 2022. 
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Bacteriophage-en coded endolysins, en zymes show ing
bacteriolytic ac tiv ity, are of grow ing in ter est for their ap -
pli ca tions as enzybiotics in vet er i nary and/or hu man med i -
cines and var i ous field of bio tech nol ogy, e.g. food safety.
Bacteriophage BFK20 is a lytic phage of Brevibacterium
flavum CCM 251 (gram pos i tive corynebacteria), in dus -
trial pro ducer of L-lysine. The ge nome of the bacterio -
phage BFK20 has been se quenced and an a lyzed (EMBL
ac ces sion no. AJ278322) [1]. The gene prod uct of ORF24´
was iden ti fied as endolysin gp24´ (UniProt ID Q9MBI0),
an en zyme nec es sary for cell lysis and re lease of ma ture
phage par ti cles from the in fected bac te rial cells. The pro -
tein is com posed of two do mains, a cat a lytic do main ex hib -
it ing N-acetylmuramoyl-L-alanine amidase ac tiv ity, and a
cell wall bind ing do main (gp24BD), which are con nected
by a proline-rich linker. The in di vid ual do mains were
cloned sep a rately and the cell wall bind ing ca pa bil ity of the 
C-ter mi nal re gion (81 aa) was proved ex per i men tally [2].
The whole pro tein as well as in di vid ual do mains were crys -
tal lized, but only crys tals of in di vid ual gp24BD were ob -
tained. Nee dle shaped crys tals be long ing to hex ag o nal
space group P622 were grown over night. Crys tals dif -
fracted to 3.2C res o lu tion us ing syn chro tron source of ra di -
a tion, but were twinned and not suit able for struc ture
de ter mi na tion. Later, the crys tals recrystallized di rectly in
the crys tal li za tion drop. The newly ob tained crys tals dif -
fracted to 1.4C res o lu tion us ing home diffractometer. They 
be longed to tetragonal space group P4212. The same pro -
tein sam ples stored for sev eral weeks at 4 °C crys tal lized
di rectly in the form of tetragonal crys tals. Tetragonal crys -
tals were dis solved and the pro tein anal y sis showed ran -

dom pro te ol y sis and pro tein short en ing by 8 amino acid
res i dues.

The 1.4C res o lu tion data set was used for struc ture so -
lu tion by the di rect method us ing the pro gram
ARCIMBOLDO- LITE [3]. The over all struc ture re vealed

very loose bun dle of three a-he li ces. The asym met ric unit
con tains one pro tein mol e cule. The crys tal sym me try gives
four mol e cules in the unit cell form ing very com pact
tetramer. Based on the PISA pre dic tion the tetramer is sta -
ble also in so lu tion. The oli go mers have also been ex per i -
men tally de tected, thus one can spec u late about the
oligomeric state as bi o log i cally ac tive unit. Closer in spec -
tion re vealed the amphipathic na ture of the he li ces and the
tetrameric coiled-coil struc ture. An elec tron den sity was
found in the tetramer cav ity to which metal and chlo rine
ions were mod elled. The coiled-coil struc ture is in ter rupted 
by a loop (one from each mol e cule). Be tween each two
neigh bour mol e cules a mol e cule of glyc erol was iden ti fied
sit ting mostly at the loop. Mo lec u lar dock ing ex per i ments
per formed us ing a rhamnose mol e cule sup ported the idea
that glyc erol maps the bind ing site which may be large
enough to ac com mo date a sub strate com posed of sev eral
mono mers. The gp24BD is un re lated to any of the known
cell wall bind ing do mains of phage endolysins by the
amino acid se quence and also by the struc ture; this is the
first ev i dence of the endolysin bind ing do main show ing the 
coiled-coil struc ture. BFK20 phage endolysin binds to the
cell walls of corynebacteria in a highly spe cific man ner,
un for tu nately, the spe cific com po si tion and struc ture of
their cell walls and the ex act peptidoglycan sub strate of
gp24BD have not yet been de ter mined. To an swer the
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ques tions con cern ing the func tion ing of the bind ing do -
main and the whole endolysin, fur ther work is needed, es -
pe cially the struc ture of the whole mol e cule and the
com plexes with pos si ble lig ands should be solved. 
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Lab o ra tory X-ray pow der dif frac tion is a very ef fec tive and 
non-de struc tive method for di rect phase anal y sis of paint
lay ers usu ally con sist ing of com pli cated mix tures of pig -
ments, bind ers, dyes, fill ers and/or deg ra da tion prod ucts.
While a con ven tional Bragg-Brentano set-up al lows di rect
non-in va sive anal y sis of smaller painted ob jects, e.g. min -
ia ture por traits, a mi cro-dif frac tion mode plays a sub stan -

tial role in the anal y sis of sam ples (usu ally smaller than 1
mm) taken from paint ings. The ap pli ca tion of min er al og i -
cal anal y sis for study of prov e nance and tech nol ogy of late
Gothic/early Re nais sance paint ing ma te ri als as well as ex -
am ples of un cov ered deg ra da tion prod ucts will be pre -
sented. The meth od olog i cal pros and cons will be also
dis cussed.
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We are pro duc ing and study ing Mag netic Nanoparticles
(MNPs) due its ap pli ca tions in biomedicine. The suit able
size have to be com pa ra ble to bi o log i cal en ti ties (cells,
pro teins, and genes), con trol la ble trans port of MNPs in
hu man body (drug de liv ery). The pur pose of our study is
pro duce par ti cles for their abil ity to gen er ate heat when an
AC mag netic field is ap plied (mag netic hyperthermia). In
par tic u lar, mag netic hyperthermia ther apy is based on the
fact that some types of can cer cells are more sen si tive at
tem per a ture 41-45 °C than the healthy cells and that the re -
quired heat can be pro duced by MNPs. Now a days ma jor -
ity in-field in ves ti ga tions are based on in vi tro or in vivo
an i mal model, but also, in the case of iron ox ide based
MNPs, this ap proach is used at the clin i cal level [1]. The
heat ing abil ity of MNPs is de pend ent on mor phol ogy,
microstructural and mag netic prop er ties of MNPs, but also
re lated to the am pli tude and fre quency of an ap plied mag -
netic field. In that sense, dur ing the last years the syn the sis
meth ods have been in ten sively de vel oped in or der to con -
trol par ti cle size dis tri bu tion, sur face ef fects and the de gree
of interparticle in ter ac tions, so that mag netic prop er ties fa -
vour able for par tic u lar ap pli ca tion could be suc cess fully
tai lored. Al though the tons of stud ies was pub lished, there
is huge con fu sion and mis un der stand ing in terms such as

par ti cle, crys tal line and grain size, which in flu enced the
main char ac ter is tic – the mag netic prop er ties. The con fu -
sion is orig i nated by very wrong un der stand ing of an a lyt i -
cal method which are ap plied. For our pur pose of mag netic
hyperthermia, we are look ing for mag ne tite Fe3O4 and

maghemite g-Fe2O3. 
The stan dard method of de ter mi na tion of phase com po -

si tion by X-ray pow der dif frac tion (XRD) is not very help -
ful (see Fig. 1) in our case it pro duced re sults on the range

Fig ure 1. X-ray pat tern of tiny par ti cles.


