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Pro tein crys tal log ra phy is a field of study of the three-di -
men sional struc ture of bi o log i cal macromolecules. Based
on the knowl edge of the atomic struc ture of the stud ied
biomacromolecules, it is pos si ble to de scribe the pro cesses
in the cell or the cat a lytic re ac tion. An im por tant bio phys i -
cal method for de ter min ing the struc ture of bi o log i cal
macromolecules is X-ray dif frac tion. An es sen tial re quire -
ment for us ing X-ray dif frac tion is to pro duce well-or dered
crys tals with out de fects that are large enough to pro vide
dif frac tion data af ter pass ing the X-ray beam. The main
goal of this re search was to ob tain suit able monocrystals of
newly pre pared pro tein Tt81 from Thermococcus

thioreducens, which is con sid ered to be haloacid dehalo -
genase. The crys tal li za tion ex per i ment was per formed us -
ing the microbatch and the sit ting drop vapour dif fu sion
tech niques and crys tal li za tion screen In dex HR2-144
(Hampton Re search, USA).  Dif frac tion data were col -
lected to the res o lu tion about 2.5 C and will be used for fur -
ther re search, mainly for solv ing the struc ture of pro tein
Tt81.

The work was sup ported from ERDF Pro ject No.
CZ.02.1.01/0.0/0.0/15_003/0000441 and GACR 17-
24321S.
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Crys tal li za tion of macromolecules and struc tural stud ies
have an im por tant role in a num ber of bi o log i cal branches,
such as mo lec u lar bi ol ogy, phar ma col ogy, enzymology
or bio chem is try. The main goal of this re search was to
optimalize crys tal li za tion con di tions and ob tain suit able
monocrystals of a newly pre pared and yet uncharacterized
pro tein DH  Tt80 from Thermococcus kodakarensis
KOD1, which is con sid ered to be sugar-phosphatase. The
crys tal li za tion ex per i ment was per formed us ing the sit ting

drop vapour dif fu sion tech nique and crys tal li za tion kit
SaltRx (Hampton Re search, USA).  Dif frac tion data were
col lected to the res o lu tion about 2.0 C and will be used for
fur ther re search, mainly for solv ing the struc ture of sugar-
 phosphatase DH Tt80.

The work was sup ported from ERDF Pro ject No.
CZ.02.1.01/0.0/0.0/15_003/0000441 and GACR
17-24321S.
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The main goal is fo cused on crystalization study of newly
pre pared haloalkan dehalogenase DgaA from bac te ria
Glaciecola agarylitica NO2. The main tar get of this work
is get ting acquianted with meth ods of pro tein crystalization 
and us age of those meth ods for prep a ra tion of suit able
DgaA pro tein crys tals of that will be used for X-ray struc -
tural anal y sis. An es sen tial re quire ment for us ing X-ray
dif frac tion is to pro duce well or dered crys tals with out de -
fects that are large enough to pro vide dif frac tion data af ter

pass ing the X-ray beam. The crys tal li za tion ex per i ment
was per formed us ing the sit ting drop vapour dif fu sion tech -
niques and crys tal li za tion screen In dex HR2-144
(Hampton Re search, USA). Re sults from difraction anal y -
sis of DgaA crys tals will be start ing point for fur ther re -
search fo cused on struc ture de ter mi na tion and and
de scrip tion of pro tein func tion.

The work was sup ported from GACR 17-24321S. 
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Bil i ru bin oxidáza z rostlinného patogenu Myrothecium
verrucaria (BOD; EC 1.3.3.5) katalyzuje oxidaci bili ru -
binu na biliverdin, èehož je využíváno v medicínì pøi
stanovení hladiny bilirubinu v krvi pøi vyšetøení jater. Kro -
mì bilirubinu je tento enzym schopen katalýzy oxidace
mnoha dalších aromatických a nìkterých anorganických
slouèenin. Fyziologická funkce bil i ru bin oxidázy v pøírodì
nebyla dosud odhalena. 

Vlastnosti jako jsou katalýza oxidace širokého spektra
látek, enzymatická aktivita v širokém rozsahu pH, využití
kyslíku jako druhého substrátu èi stabilita pøi vyšších
teplo tách èiní BOD atraktivním pro mnohé biotechno -
logické a prùmyslová aplikace [1, 2]. 

Pøestože prostorová struktura BOD byla již popsána
(PDB kód: 2XLL [3], 3ABG [4]), otázky týkající se místa
vazby substrátu a aminokyselin úèastnících se na pøenosu
elektronu ze substrátu k primárnímu akceptoru elektronu –
iontu mìdi (T1) nebyly dosud zodpovìzeny. Hlavní

motivací pro další studie BOD je právì hledání odpovìdí
na tyto otázky. 

Byly vypìstovány krystaly komplexù BOD s navá za -
nými ligandy v aktivním místì a vyøešena jejich struktura.
Na základì tìchto struktur komplexù byl navržen koncept
ex is tence dvou vazebných míst pro substrát (pro negativnì
nabité èástice a pro aromatické slouèeniny). Inhibièní
studie ukazují, že obì místa hrají dùležitou roli. Na základì
získaných výsledkù byly navrženy cílené mutace BOD. Na
základì namìøených aktivit BOD a jejích mutantù vùèi
rùzným typùm substrátu byla diskutována nejprav dì po -
dob nìjší cesta elektronu od substrátu k T1. 

1. Kosman, D. J. (2010), J. Biol. Inorg. Chem. 15: 15-28. 

2. Durand, F., Kjaergaard, C. H., Suraniti, E. et al., (2012),
Biosens. Bioelectron. 35(1), 140-146. 

3 Cracknell, J. A., McNamara, T., Lowe, E. D. et al., (2011),
Dal ton Trans. 40: 6668-6675. 
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4. Mizutami, K., Toyoda, M., Sagara, K. et al. (2010), Acta
Cryst. F 66: 765-770. 

Tato práce byla podpoøena projektem BIOCEV
(CZ.1.05/1.1.00/02.0109) a projektem Strukturní dyna -
mika biomolekulárních systémù (CZ.02.1.01/0.0/ 0.0/15_
003/0000447) z Evropského fondu pro regionální rozvoj a
Grantovou agenturou ÈVUT v Praze (grant è. SGS16/246/
OHK4/3T/14).
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Lab o ra tory in stru ments for X-ray dif frac tion mea sure -
ments are be com ing more pow er ful with new tech nol o gies
such as the liq uid an ode sources or HPAD de tec tors. It al -
lows ef fi cient dif frac tion ex per i ments, in clud ing data for
na tive SAD phas ing, on an in creas ing num ber of pro tein
sam ples in house, with out the need of a syn chro tron source. 
The cru cial part of the dif frac tion mea sure ment is data pro -
cess ing. It is a very much stan dard ized pro cess for syn chro -
tron data and us ers are used to pro cess ing data with tools
such as XDS [1]. How ever, in house data col lec tion has a
few spe cific pa ram e ters com pared to syn chro tron: the mea -
sure ment con sists of sev eral runs with var i ous ge om e try
set tings and the ge om e tries are non-or thogo nal. Even
though XDS can pro cess such in di vid ual runs, set tings are
non-triv ial and be hind the scope of a gen eral user. There -
fore, Xdskappa was in tro duced to sim plify pro cess ing of in

house data us ing XDS. Xdskappa au to mat i cally gen er ates
in put for XDS and runs XDS on mul ti ple datasets si mul ta -
neously. More over, a pos si bil ity of man ual fine tun ing re -
mains. Xdskappa is dis trib uted un der the GNU Gen eral
Pub lic Li cense 3 [2].

1. W. Kabsch, Acta Cryst. D, 60(2), (2010), 125-132.

2. GNU Gen eral Pub lic Li cense, Free Soft ware Foun da tion,
https://www.gnu.org/li censes/gpl-3.0.en.html.

This work was sup ported by pro ject BIOCEV (CZ.1.05/
1.1.00/02.0109) from the ERDF, by the ERDF fund
(CZ.02.1.01/0.0/0.0/16_013/0001776), by MEYS CR
(LM2015043 CIISB and LQ1604 NPU II), and by the
Grant Agency of the Czech Tech ni cal Uni ver sity in Prague, 
grant No. SGS16/246/OHK4/3T/14.
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Choice of the high res o lu tion dif frac tion limit is an im por -
tant step in macromolecular struc ture de ter mi na tion. Now -
a days, there are sev eral cri te ria for res o lu tion cut-off
es ti ma tion and this can lead to some con fu sion. To cite P.
Ev ans: “An ap pro pri ate choice of res o lu tion limit is dif fi -
cult and some times seems to be per formed mainly to sat isfy
ref er ees.” [1] Data from high res o lu tion con tain im por tant
in for ma tion, which is needed to clar ify struc ture de tails. It
is also a sig nif i cant part (tens of per cent) of all dataset ob -

ser va tions. Thus these data are not neg li gi ble and have a
re mark able in flu ence on the re sult ing struc ture model.

Dif frac tion data from a crys tal of a FAD-de pend ent en -
zyme were col lected on beam line P13, Petra III, Ham burg,

us ing a PILATUS 6M de tec tor. Dif frac tion spots were
vis i ble by eye up to res o lu tion of 2.2 C  (Fig. 1). Var i ous
mod ern ap proaches of dif frac tion data pro cess ing were ap -
plied [2-3]. 

At tempts to es ti mate the dif frac tion limit us ing nu mer -
ous cri te ria were per formed. The main fo cus was on the
R-fac tor anal y sis us ing the re fine ment sta tis tics Rwork and
Rfree. This cri te rion links crys tal lo graphic model and data

qual ity [4], in con trast with con ser va tive cri te ria, e.g., I/s,
Rmerge, or CC1/2, that eval u ate data qual ity with out re la tion
to model. Im pact of var i ous pro cess ing ap proaches on the
over all struc ture qual ity has been an a lyzed. The re sult ing
dif frac tion limit var ied from 2.1 C  to 1.7 C with respect to


