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Start ing end of 2015 - be gin ning of 2016, the “Cen tre of
Mo lec u lar Struc ture” (CMS) has be come fully op er a tional. 
This is a tech ni cal plat form of the In sti tute of Bio tech nol -
ogy (Czech Acad emy of Sci ences) lo cated at Biocev in
Vestec. CMS is a part of the Czech in fra struc ture for in te -
gra tive struc tural bi ol ogy (CIISB).

The CMS wel comes guests to use its fa cil i ties, in or der
to help them solve their prob lems us ing the avail able tech -
nol o gies. These are di vided into three large sec tors: 1) bio -
phys i cal mea sure ments; 2) ad vanced struc tural mass
spec trom e try 3) macromolecular crys tal li za tion and X-ray
dif frac tion, with the as so ci ated state-of-the-art scientific
instrumentation.

The avail able tech nol o gies will be pre sented by means
of the story of a be gin ning sci en tist, just em bark ing on a
sci en tific ca reer in Bio chem is try and Mo lec u lar Bi ol ogy
(story tell ing): how the CMS fa cil i ties are used in or der to

help solve the prob lems en coun tered during a research
project.

The equipment available at the CMS is listed in the
following table:

This work is sup ported by the pro ject “BIOCEV – Bio tech -
nol ogy and Biomedicine Cen tre of the Acad emy of Sci ences 
and Charles Uni ver sity (CZ.1.05/1.1.00/02.0109)” from
the ERDF, and by the Min is try of Ed u ca tion, Youth and
Sports un der Na tional sup port of re search in fra struc tures
(in fra struc ture CIISB, pro ject no. LM2015043).

In stru ment name Tech nol ogy Used for

Bio phys i cal mea sure ments

Specord 50 Plus UV/Vis spec trom e ter High pre ci sion UV/Vis spec tros copy

Chirascan Plus Cir cu lar dichroism Con for ma tion of macromolecules

ProteOn XPR36 Sur face Plasmon Res o nance Anal y sis of in ter ac tions

Mono lith NT.115 Thermophoresis  Study of in ter ac tions

Mono lith NT.LabelFree Thermophoresis  Study of pro tein in ter ac tions

Pro me theus NT.48 Dif fer en tial Scan ning Fluorimetry Pro tein sta bil ity

Microcal iTC200 Cal o rim e try  Char ac teri sa tion of in ter ac tions

Microcal DSC Cal o rim e try  Ther mal tran si tions anal y sis

Zetasizer Nano ZS90 Dy namic light scat ter ing Anal y sis of par ti cle size / hy dro dy namic radii

Mass spec trom e try

Bruker Solarix 15T MALDI or electrospray ion iza tion Anal y sis of biomacromolecules and com plexes

  by ad vanced mass spec
Pro tein Crys tal log ra phy

Spectrolight 600 In-drop dy namic light scat ter ing De ter mine mono-dispersity in drops

Art Rob bins Gry phon Au to mated mul ti chan nel pipetting Crystallisation by ro bot ics

Formulatrix RI1000 Crystallisation plate ho tel De sign of crystallisation plans; stor age and 

  vi su al iza tion of crystallisation plates

D8 Ven ture liq Ga source               X-ray gen er a tion and de tec tion            Test ing of crys tal dif frac tion (in clud ing in-situ);

with Pho ton II de tec tor dif frac tion data col lec tion 



Ó Krystalografická spoleènost

22 Dis cus sions XIV,  Lec tures - Saturday Ma te ri als Struc ture, vol. 23, no. 1 (2016)

L29

FREEZING PROCESS IN HUMAN CELL NUCLEI: DETERMINATION OF
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In this work, the freez ing pro cess and cryoprotective func -
tion of three prin ci pally dif fer ent cryoprotectants (an ti -
freeze pro tein, trehalose and DMSO) were in ves ti gated in
liv ing cells as well as the phase tran si tion pro cesses of the
cryoprotectants so lu tions. In or der to gain deeper in sight to
the be hav iour of the com plex cell nu cleus, the changes in
the ge nome and nu clear en ve lope in teg rity were in ves ti -
gated si mul ta neously with the higher-or der chromatin
struc ture. Cells were cul tured in stan dard me dium and

com pared to cells that were treated with cryoprotectants at
the ini tial un frozen state, af ter freez ing, and af ter melt ing.
Anal y sis was per formed af ter re sults were ob tained from
ab-in itio mod el ling, mo lec u lar dy nam ics, Raman spec tros -
copy, dif fer en tial scan ning cal o rim e try and X-ray dif frac -
tion for each of the cryoprotectants so lu tions. Our re sults
pro vide valu able ex per i men tal and com pu ta tional data and
help to de sign novel cryoprotective sub stances and de velop 
more ef fi cient cryoprotection pro to cols.
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We re port chiroptical prop er ties of the novel antimicrobial
pep tide (AMP) lasiocepsin (LAS, 27As) con tain ing two
disulfide bridges [1] and of its three analogs de signed to
study the in flu ence of heterodetic disulfide-closed rings.
The set of pep tides in cluded the nat u ral LAS
(H-Gly-Leu-Pro-Arg-Lys-Ile-Leu-Cys-Ala-Ile-Ala-Lys-L
ys-Lys-Gly-Lys-Cys-Lys-Gly-Pro-Leu-Lys-Leu-Val-
 Cys- Lys- Cys-OH), two analogs with just one disulfide
bridge and the re main ing two cysteines re placed by alanine 
res i dues (Las[Cys17-Cys27, Ala8,25] – LAS 2;
Las[Cys8-Cys25, Ala17,27] – LAS 3), and a lin ear an a log
hav ing all four cysteines re placed by alanines
(Las[Ala8,17,25,27] – LAS 4A). LAS 2 re tains re duced ac -
tiv i ties against com mon patho gens while LAS 3 and LAS
4A are in ac tive [1]. The ef fect of chang ing the disulfide
bridge pat tern on sec ond ary struc ture is in ves ti gated by
elec tronic cir cu lar dichroism (ECD) and vi bra tional op ti cal 

ac tiv ity (VOA) in clud ing Raman op ti cal ac tiv ity (ROA)
and vi bra tional cir cu lar dichroism (VCD). A com bi na tion
of these tech niques helps us to clar ify the role of disulfide
bridges in sta bi li za tion of LAS’s con for ma tion. ECD in di -
cates sim i lar con for ma tion of the disulfide bridge for
analogs con tain ing one disulfide (LAS 2, LAS 3), while
ROA en ables us to de ter mine sense of disulfide tor sion,
even in the more com pli cated case of nat u ral LAS con tain -
ing two disulfide groups. The ex per i men tal mainly ROA
re sults were com pared to the o ret i cal spectral dependences
which were based on known NMR structure of natural
lasiocepsin [2]. 

1. Monincová L, Slaninová J, Fuèík V, Hovorka O, Voburka
Z, Bednárová L, Maloò P, Štokrová, J, Èeøovský V (2012)
Amino Ac ids. 43(2):751-61.

2. Monincová L, Budìšínský M, Èujová S, Èeøovský V,
Veverka V. (2014) Chembiochem. 15(2):301-8.
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Apoptosis sig nal-reg u lat ing kinase 1 (ASK1), a mem ber of
the mitogen-ac ti vated pro tein kinase kinase kinase
(MAP3K) fam ily, reg u lates di verse phys i o log i cal pro -
cesses such as apoptosis, cytokine se cre tion or cell dif fer -
en ti a tion. The ac tiv ity of ASK1, which is trig gered by
var i ous stress stim uli, is reg u lated through homo-
 oligomerization and in ter ac tion with sev eral pro teins in -
clud ing the 14-3-3 pro tein which binds to the
phosphorylated mo tif lo cated at the C-ter mi nus of the
kinase do main of ASK1 and sup presses its cat a lytic ac tiv -
ity through un known mech a nism. In this study, we per -
formed bio phys i cal and struc tural anal y sis of the com plex
be tween the kinase do main of ASK1 phosphorylated at

S966 (pASK1-CD) and the 14-3-3z pro tein us ing AUC,
SAXS and chem i cal cross-link ing. Our re sults show that

the com plex be tween 14-3-3z and pASK1-CD is dy namic

and conformationally het er o ge neous with both pro teins
sam pling sev eral mu tual ori en ta tions. In ad di tion, struc -
tural anal y sis to gether with re sults of phos pho rus NMR
and time-re solved tryptophan flu o res cence mea sure ments

sug gest that the 14-3-3z dimer in ter acts with re gions from
the C-lobe of the kinase do main of ASK1 and in duces
conformational change in its ac tive site. Thus, our study
pro vides new in sight into the in ter ac tion be tween the

kinase do main of ASK1 and 14-3-3z and of fers a plau si ble
struc tural ex pla na tion for the 14-3-3 pro tein-de pend ent in -
hi bi tion of ASK1 kinase activity.

This work was sup ported by the Czech Sci ence Foun da tion
(Pro ject 14-10061S) and The Czech Acad emy of Sci ences
(Re search Pro jects RVO: 67985823 of the In sti tute of
Phys i ol ogy). 
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Fig ure 1: (A) ex per i men tal Raman/ROA spec tra of lasiocepsin; (B,C) Cal cu lated Raman/ROA sig nals in disulfide stretch ing re gion /
for cystin at oms (B), C-S-S-C at oms in volves in the cal cu la tion (C).


