
KURS PROTEINOVÉ KRYSTALOGRAFIE

CRYSTALLIZATION METHODS USED IN PROTEIN CRYSTALLOGENESIS

Ivana Kutá Smatanová1,2

1In sti tute of Phys i cal Bi ol ogy Uni ver sity of South Bo he mia Ceske Budejovice, Zamek 136, 373 33 Nove
Hrady, Czech Re pub lic

2In sti tute of Sys tems Bi ol ogy and Ecol ogy Acad emy of Sci ence of the Czech Re pub lic, Zamek 136, 373 33
Nove Hrady, Czech Re pub lic
e-mail: ivas@greentech.cz

Find ing suit able crys tal li za tion con di tions is the main
prob lem to solve a pro tein struc ture by X-ray dif frac tion
tech niques.

In this lec ture:
clas si cal crys tal li za tion tech niques based on evap o ra -

tion used for screen ing and op ti mi za tion of crys tal li za tion
con di tions uti liz ing the screen ing upon pre vi ously suc cess -
ful chem i cal cock tails,

ad vanced coun ter-dif fu sion tech nique that al lows the
screen ing for crys tal li za tion con di tions in a wide range of
supersaturation while sup press ing con cen tra tion, of pro -
tein and pre cip i tant, 

cross-crys tal li za tion pro ce dure based on us ing ad di -
tives to mod ify crys tal mor phol ogy and to im prove dif frac -
tion qual ity,

will be dis cussed. 
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Most grant agen cies and vir tu ally all jour nals re quire that
the re sult of crys tal lo graphic or so lu tion NMR anal y sis are
de pos ited with a pub lic da ta base. In case of macro -
molecular struc tures, it is the Pro tein Data Bank ([1], PDB,
http://www.pdb.org/) or the Nu cleic acid Da ta base ([2],
NDB, http://ndbserver.rutgers.edu). Ev ery one in volved in
struc ture de ter mi na tion should keep in mind that struc tures
that have been nur tured in lab o ra to ries for months and in
some cases for years, will not be viewed in light of note -
books, log files from data pro cess ing and re fine ment, nei -
ther from end less cof fee dis cus sions in the lab o ra tory but
solely by their rep re sen ta tion in the PDB. The de po si tion
pro cess there fore de serves at ten tion and should be viewed
as an im por tant part of struc ture de ter mi na tion. The work -

shop will pres ent the tools de vel oped by the RCSB PDB
that as sist and sim plify the de po si tion. 

The main de po si tion tool is AdIt, de po si tion and val i da -
tion tool, http://de posit.rcsb.org/. It is a web-based mmCIF
ed i tor. To de posit a struc ture, the user uploads the rel e vant
co or di nate and ex per i men tal data files and then adds any
ad di tional in for ma tion. Each struc ture should be val i dated
be fore de po si tion. Co or di nates should be checked for for -
mat con sis tency and for qual ity of va lence ge om e try us ing
the Val i da tion server (http://de posit.pdb.org/val i date/).
Web server http://pdb-ex tract.rcsb.org/auto-check/ al lows
non-triv ial check ing of co or di nates ver sus x-ray dif frac tion 
data („struc ture fac tors“) us ing pro grams SFCheck,
REFMAC, and CNS. Cor rectly for mat ted co or di nates as
well as col lec tion and re fine ment sta tis tics should be pro -
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duced by the pdb_ex tract tool ([1], http://pdb-ex -
tract.rcsb.org/) that al lows in te gra tion of re fine ment logs of 
most ma jor re fine ment pro grams into PDB and/or mmCIF
for mat and sig nif i cantly thus sim pli fies the de po si tion.
Iden tity of lig ands pres ent in the to-be-de pos ited struc ture
should be ver i fied us ing the ligand tool, cur rently at the
web for „Ligand De pot“ (http://ligand-de pot.rcsb.org/)
that al lows you to de ter mine whether your lig ands are cor -
rectly la beled, whether the right atom names were used,
and whether these lig ands are pos si bly new to the PDB. 

All the men tioned web pages have avail able ex ten sive
tu to ri als, many steps have con text-sensistive help and ex -
am ple pages and most of them are avail able as down load -
able ex e cut able files as well as source codes. 

The work shop will show de po si tion pro cess us ing ex -
am ple files, pos si bly from par tic i pants. 
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