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Nedd4-2 (NEuronal pre cur sor cell-ex pressed Develop -
mentally Down-reg u lated 4-2) ubiquitin ligase is a mem ber 
of the Nedd4 HECT E3 fam ily with whom it shares the
same do main ar chi tec ture: C2 do main (mem brane- and cal -
cium-bind ing), four WW do mains (sub strate rec og ni tion)
and bilobed HECT do main (cat a lytic ac tiv ity). It is the last
en zyme of the ubiquitination cas cade, re spon si ble for al ter -
ing the func tion and ac tiv ity of its tar gets by at tach ing vari -
able ubiquitin chains to them. Nedd4-2 is in volved in
nu mer ous sig nal ling path ways and its dys func tion is linked 
to dif fer ent pathophysiological con di tions (Liddle syn -
drome – form of hy per ten sion, re spi ra tory dis tress, heart
and kid ney dis eases, ep i lepsy and so on), which high lights
the im por tance of un der stand ing its reg u la tion. Pro posed
mech a nisms so far in clude autoinhibition caused by
intramolecular bind ing [1], ac ti va tion by cal cium ions [2]
and intermolecular in ter ac tions [3,4]. 

We de scribed how 14-3-3h homodimer (binds to pSer
res i dues surrounding the WW2 do main) and cal cium ions
af fect Nedd4-2 us ing fol low ing meth ods: liposome-bind -
ing and ubiquitination as says, an a lyt i cal ul tra cen tri fu ga -
tion, X-ray Crys tal log ra phy, SAXS, H/D ex change
cou pled to Mass Spec trom e try and CryoEM. Our re sults

show that cal cium is nec es sary for mem brane bind ing but
not for ac ti vat ing Nedd4-2. We found which amino ac ids
in ter act with these ions and that they don’t cause sig nif i -
cant struc tural re or ga ni za tion in con trast to mem brane
bind ing. Our CryoEM model de scribed the spe cific way
Nedd4-2 do mains in ter act to keep it in ac tive. The com plex

of Nedd4-2:14-3-3h was n’t in flu enced by cal cium but was
in hib i tory of the en zyme’s abil ity to bind to mem branes
and per form ubiquitination.
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In re cent years, the field of struc tural bi ol ogy has seen
rapid ad vance ments, which in turn has driven the sci en tific
soft ware de vel op ment. Here, we pres ent new fea tures for
atomic model re fine ment within the CCP4 [1] and the
CCP-EM [2] soft ware suites.

Servalcat [3] is a com pre hen sive atomic model re fine -
ment pro gram draw ing in spi ra tion from Refmac5/ Refma -
cat [4] soft ware tools. Re cently, it has been in te grated into
the CCP4i2 and CCP-EM Doppio graph i cal user in ter faces 
mak ing it ac ces si ble to us ers.

For crys tal struc tures, Servalcat al lows di rect re fine -
ment against re flec tion in ten si ties, elim i nat ing the need for
French-Wil son con ver sion to struc ture fac tor am pli tudes.
This ap proach en hances the qual ity of the re sult ing den sity
maps, such as pro duc ing more de tailed omit maps for par -
tially oc cu pied lig ands. Ad di tion ally, the pro gram is also
now able to do re fine ment against twinned data ad dress ing
some of the lim i ta tions pre vi ously en coun tered in the
Refmac5 pro gram.

More over, for cryoEM struc tures, Servalcat of fers sev -
eral ad vanced fea tures, such as re fine ment un der point

group or he li cal sym me try con straints, a weighted and
sharp ened Fo – Fc dif fer ence map for val i da tion, and half-
 map cross-val i da tion.

MetalCoord [5] is a pro gram de signed to tackle one of
the long stand ing prob lems that is the mod el ling and re fine -
ment of metal co or di na tion en vi ron ments in macro mole -
cular struc tures (Fig ure 1). It per forms a thor ough anal y sis
of metal-co or di na tion ge om e tries based on ref er ence data
ex tracted from the Crys tal log ra phy Open Da ta base (COD)
[6]. As a re sult, ideal stereochemical in for ma tion is pro -
vided, given as ex ter nal dis tance and an gle re straints,
which can then be used in sub se quent struc ture re fine ment
by Servalcat. MetalCoord is cur rently avail able from
GitHub
(https://github.com/Lekaveh/MetalCoordAnalysis) and is
planned for in clu sion in the CCP4 Suite.
The MetalCoord pro gram has also been in cor po rated
within the AceDRG pro gram [7] to pro vide im proved
stereochemical dic tio nar ies for metal-con tain ing mono -
mers. The en hanced tools have been used to up date all
metal con tain ing lig ands avail able from the lat est ver sion
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Fig ure 1. Im ple men ta tion of MetalCoord [5] re straint gen er a tion within the Servalcat [3] struc ture re fine ment pipe line in CCP4i2 [1].



of CCP4 Suite and on https://github.com/MonomerLibrary 
/mono mers.
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The study of pro teins us ing com ple men tary an a lyt i cal tech -
niques is cru cial for suc cess ful ba sic re search or its ap pli ca -
tion in many ar eas of sci ence. ANAMET s.r.o. of fers
lead ing an a lyt i cal in stru men ta tion from ba sic pro tein char -
ac ter iza tion, and de ter min ing their in ter ac tions, to de ter -
min ing pro tein pres ence in extracellular ves i cles or other
nanocarriers.

Dif fer en tial scan ning cal o rim e try (DSC) is ca pa ble of
mon i tor ing heat changes as so ci ated with pro tein struc tural
tran si tions, de ter min ing the melt ing tem per a ture and
thereby study ing the ef fects of mu ta tions, chem i cal mod i fi -
ca tions or ligand bind ing on pro tein sta bil ity. Gel per me -
ation chro ma tog ra phy (GPC) is es sen tial for de ter min ing
the mo lec u lar weight and size dis tri bu tion of pro teins. It is
par tic u larly use ful for as sess ing the pu rity of pro tein sam -
ples by de tect ing oligomerization or ag gre ga tion states.
Iso ther mal ti tra tion cal o rim e try (ITC) mon i tors the ther -
mo dy nam ics of pro tein-ligand in ter ac tions to quan tify
bind ing af fin ity, ki net ics, stoichiometry, and ther mo dy -
namic pa ram e ters such as enthalpy and en tropy. ITC pro -
vides real-time, la bel-free data on in ter ac tions in so lu tion
and of fers a di rect un der stand ing of how pro teins in ter act
with lig ands such as small mol e cules, DNA or part ner pro -

teins. Grat ing-cou pled in ter fer om e try (GCI) is a highly ad -
vanced on-chip tech nique for as sess ing mo lec u lar
in ter ac tions tech no log i cally close to SPR. By mea sur ing
phase shift in the op ti cal guided wave by the chip sur face
caused by the bind ing be tween analyte and ligand, high
sen si tiv ity is achieved even for very weak bonds whose
val ues could not be mea sured be fore. GCI pro vides in for -
ma tion on bind ing ki net ics, equi lib rium dis so ci a tion con -
stant (KD) and as so ci a tion and dis so ci a tion rates. Flow
cytometry in nanoliter vol umes nanoFCM is the only an a -
lyzer of its type de vel oped spe cif i cally for nanoparticle
anal y sis and you are able to de ter mine the pres ence of pro -
teins on the sur face of extracellular ves i cles, de ter mine the
pro tein con tent of liposomes, or de ter mine pro tein ex pres -
sion by vi ral par ti cles. In ad di tion to de tect ing flu o res cent
la bels, you are also able to de ter mine the size and con cen -
tra tion of par ti cles in the sample.

ANAMET s.r.o. of fers all the above men tioned tech niques
in col lab o ra tion with Malvern Panalytical and nanoFCM
and we are able to pro vide you with com plete ser vice and
ap pli ca tion sup port. If you are in ter ested in these tech -
niques I would be happy if you could look me up dur ing the
con fer ence or con tact me at macha@anamet.cz.
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