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Tai lor ing mag netic nanoparticles (NPs) by choos ing a suit -
able com bi na tion of size, shape, and ma te rial is the ba sis
for re al iz ing var i ous tech no log i cal (data stor age,
spintronics)[1], bio med i cal (mag netic hyperthermia, drug
de liv ery)[2], or en vi ron men tal ap pli ca tions. The mac ro -
scopic phys i cal prop er ties of mag netic NPs rely on mag -
netic ani so tropy, and their un der stand ing is fun da men tal to
the de sign of mag netic ma te ri als for dif fer ent ap pli ca tions.
Nev er the less, mag netic ani so tropy is in flu enced by the
shape, crys tal struc ture, sur face ef fects, and in ter ac tions.
To gain a com pre hen sive un der stand ing of these prop er -
ties, it is es sen tial to in ves ti gate all the fac tors con trib ut ing
to the to tal ef fec tive mag netic ani so tropy. Con ven tional
mag netic mea sure ments like DC mag ne ti za tion and AC
sus cep ti bil ity pro vide an over view of the mac ro scopic
phys i cal prop er ties but do not re veal the de tailed mi cro -
scopic phe nom ena that drive these prop er ties. This is
where small-an gle po lar ized neu tron scat ter ing
(SANSPOL) co mes into play, of fer ing sub-atomic res o lu -
tion and serv ing as a powerful tool for studying surface
anisotropy[3] and microscopic phenomena.

In this con tri bu tion, we will show the im pact of the
Mn-dop ing level in co balt fer rite NPs (10 nm) on their
mag netic prop er ties. Nev er the less, the mac ro scopic mag -
netic re sponses of the Mn-mixed co balt fer rite NPs were
in con clu sive and in con sis tent with chang ing Mn con tent.

How ever, we will dem on strate the ver sa til ity of SANSPOL 
and dis en tan gle all ani so tropy con tri bu tions of the to tal
mag netic ani so tropy of a se ries of Mn-mixed Co balt fer rite
NPs with dif fer ent Mn con tent but the same shape, size,
and surfactant and cor re late it with their mac ro scopic re -
sponse[4]. Ul ti mately, our work aims to clar ify the com pli -
cated pic ture of mag netic ani so tropy and of fer in sights into
the de sign of mag netic ma te ri als.
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In tru sive rocks pro vide a unique op por tu nity to study the
mech a nisms of spa tial move ment and crys tal li za tion of
magma in in di vid ual stages of de vel op ment. In tru sive por -
phyry rocks sup port ad di tional in for ma tion about the evo -
lu tion and con di tions of crys tal li za tion tak ing place in the
deep de vel op ment of the pa ren tal magma that is con tained
in the zon ing of the feld spar pheno crysts. The knowl edge
ob tained may pro vide a key to the in ter pre ta tion of com -
plex mag matic sys tems with a sig nif i cantly more com pli -
cated his tory. This the sis uti lizes pet ro log i cal and
min er al og i cal meth ods to study three dif fer ent dike sys -
tems in the west ern part of the Bo he mian Mas sif. Quan ti ta -

tive tex tural anal y sis, X-ray pow der dif frac tion and
microanalytical meth ods are used to study gran ite, syenite
and diorite por phyry and their K-feld spar and plagioclase
pheno crysts. Tex tural re cords of the por phyry rocks of the
three dike sys tems and crys tal lo graphic-chem i cal re cords
of their feld spar pheno crysts sug gest a me chan i cal flow ac -
cu mu la tion tak ing place within the dike at all three lo ca -
tions, but with dif fer ent char ac ter is tics of magma flow
rhe ol ogy. The re cords also sug gest dif fer ent deep de vel op -
ments and crys tal li za tion con di tions of the par ent mag mas
of the stud ied dike systems.
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Ryanodine re cep tors (RyRs) are large multidomain
homotetramers (Mr ? 3.2 MDa) which are em bed ded in the
mem brane of the sarcoplasmic re tic u lum (SR). Their main
phys i o log i cal func tion is to re lease Ca2+ from the SR into
the cy to plasm of myocytes, which trig gers a cas cade of re -
ac tions re sult ing in mus cle con trac tion. Isoform 2 of this
re cep tor is pre dom i nantly pres ent in the heart and its dys -
func tion trig gers cer tain types of arrhythmias (CPVT1,
ARVC/D2, syn co pes of un known or i gin, SIDS). RyR2
dys func tion is of ten caused by in her it able missense mu ta -
tions which oc cur in the gene of this pro tein. Mu ta tions of -
ten af fect the oligomeric state of in di vid ual do mains, their
bio phys i cal prop er ties, their dy nam ics, or their in ter ac tions 
with neigh bor ing do mains. These changes al ter the open -
ing and clos ing of the chan nel.

In our study we fo cused on the bio phys i cal, bio chem i -
cal and mo lec u lar dy nam ics char ac ter iza tion of the hRyR2
N-ter mi nal do main (NTD) in its na tive form and its L433P
mu tant form, which is as so ci ated with CPVT1 and
ARVC/D2 [1, 2]. The crys tal struc ture of the hRyR2 NTD
in its na tive form was de ter mined in our lab o ra tory [3]. CD
spec tros copy re vealed that, al though the L433P vari ant
main tains an ?+ß fold, the L433P mu ta tion in creases its
?-he li cal con tent by 10%. FIDA and SEC anal y sis showed
that the L433P mu ta tion caused an in crease in oligomeric

for ma tion by the hRyR2 NTD in com par i son to the
wild-type form. NanoDSF ex per i ments showed that the
L433P mu ta tion does not in flu ence the hRyR2 NTD ther -
mal sta bil ity. Pi lot mo lec u lar dy nam ics ex per i ments sug -
gest that the L433P mu ta tion causes the un wind ing of the
C-ter mi nal part of the cen tral he lix.
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