To understand the function of proteins and
potentially inves-

tigate the pharmacological interactions of new
drugs at the

molecular level, it is essential to determine the
three-dimensional

structure of biomolecules. X-ray
crystallography is currently the

method of choice that is widely utilized in the
field of struc-

tural biology in order to provide important
structural information.

Most of the structures deposited in the Protein
Data Bank (PDB;

www.pdb.org) were determined via this
method (about 89% as

of November 2014) due to its ability to provide
atomic resolu-

tion structures of a wide range of proteins.
There are however a

number of obstacles in macromolecular X-ray
crystallography to

overcome. The biggest two hurdles are (1)
obtaining good single

crystals diffracting to high resolution in the
X-ray diffraction exper-

iment and (2) the so called “phase problem”.
The latter occurs

because detectors used in X-ray diffraction
experiments are only

able to measure the intensity of the diffracted
light, but not its

phase information which carries the bulk of
the structural informa-

tion. The state of the art approach to tackle
this problem is either

using the phases of a structurally related
protein as a starting point

for refinement (molecular replacement, MR) or
for new protein

classes where no homologous protein is
available, the introduction

of heavy atoms and/or anomalous scatterers
via either soaking or

co-crystallization. Initial phases can then be
obtained by single or

multiple isomorphous replacement (SIR, MIR),
single- or multiple-

wavelength anomalous dispersion (SAD, MAD)
or a combination of

both techniques such as single or multiple
isomorphous replace-

ment with anomalous scattering (SIRAS,
MIRAS) [1-3]. Due to the

fasttechnological progress of synchrotron
facilities and particularly

the development of software suites for the
automated structure

determination in the past decades, the phase
problem is becoming

more and more of a minor obstacle. Thus,
obtaining high quality

single crystals remains the real bottleneck in
macromolecular crys-

YT10o6bl NOHUMaATb pyHKUNM 6eNKoB K HavaTb
n3yyeHue apMakonormyeckoro
B3aMMOAENCTBUSA HOBbIX N1IeKapCTB Ha
MOJIEKYNSIPHOM YPOBHE, Ype3Bbl4aliHO BaXHO
onpefenuTb NPOCTPaHCTBEHHYO CTPYKTYpPY
6uomMmonekyn. Ha AaHHbIA MOMEHT AN
nccnefoBaHus CTPYKTYpHOM 6uonorum
NCronb3yeTcs peHTreHoBcKas
KpucTtannorpadus, - UMEHHO AAET NOYBY A4
N3yYeHUS BaXHbIX AAHHbBIX O CTPOEHUN
Monekyn. BonbWnHCTBO 6€nKoBbIX CTPYKTYP,
3aHeceHHbIX B Protein Data Bank (PDB,
www.pdb.org), BbISBMAN KakK pa3 C MOMOLLbIO
aToro Mmetoga (okono 89% COCTOSIHMEM Ha
HOos6pb 2014 roga), Tak Kak MMEHHO OH
NO3BO/ISIET ONpeaensaTb aTOMHYIO CTPYKTYpy
60nbLUIMHCTBA BELWECTB, B HaleMm cny4yae -
6enkoB. OgHakKko, CyLlecTByeT HEKOTOpoOe
KO/IMYeCTBO NpensaTCcTBUI B, Hanpumep,
NCMNONb30BaHNN PEHTIeHOCTPYKTYPHOIO
aHanu3a Ha MakpoOMONEKYNSAPHOM YPOBHE.
Hanbonee cywecTBeHHblE U3 HUX, 3TO,
BO-MepBbIX, KPUCTan bl BbICOKOW TBEPAOCTH,
noasepratowmecs andpakumm B
MOHOCTPYKTYPHOM COCTOSIHUW, @, BO BTOPbIX,
Tak Ha3biBaeMas “dasoBas npobnema”.
MocnegHas BO3HMKAET M3-3a TOro, YTO
LEeTeKTopbl, UCNOJIb3yEMblE B PEHTFEHOBCKOWN
Kpuctannorpadun, cnocobHbl Nnwb
onpeaensaTb MHTEHCUBHOCTb AUMPaKLMOHHOIO
CBeTa, TO eCTb, YYEHble MOTyT BbISICHUTb NNLb
MOAY/IM aMNNUTyA CTPYKTYypbl 6enka, HO HMKaK
He nx ¢dasbl. Ha gaHHbIN MOMeHT 3Ta npobnema
pelwaeTcs C NOMOLLbIO BBEAEHUS B CTPYKTYPY
Monekysbl 6enKa ¢ NOX0XMUM CTPOEHUEM Ans
06paboTkn HaTUBHOrO (MONEKysipHOEe
3ameuleHue), nnbo Hosoro 6ernka,
coepxallero Taxenble aToMbl, KOTOpble He
NCKaXkatoT U30MOP@HYIO CTPYKTYPY HaTUBHOIO.
Onpepgenenus ¢as B TakoM criyyae
onpenenseTcs CUHINETHbIM Unun
MYJIbTUN/IETHBIM U30MOP(dHbLIM 3aMeLleHnem
(CU3, MN3), CUMHFAETHBLIM NNU MYNbTUMIETHBIM
aHoMasnbHbIM paccemBaHuem (CAP, MAP) nnbo
KoMbunHaumen obenx TeXHUK, Kak, HanpmMep,
CUHI- UKW MYNIBTUNNIETHOE U30MOpdHOEe
3aMelleHne C aHoMalbHbIM pacceMBaHUeM
aTtomos (CU3AP, MU3AP) [1-3]. B cBs3un co
CKOPOCTbIO TEXHOIOMMYECKOro nporpecca B
NCMNONb30BaHMN CUHXPOTPOHHOIO U3JTyYEHUS U
B pa3paboTke cneumanbHOro NporpaMmMHOro
obecneyeHuns, npeaHa3sHa4YeHHoOro Ans



http://www.pdb.org/

tallography to date [4]. Protein crystallization
is still mainly a “trial

and error” procedure which depends on
various factors e.g. pro-

tein and precipitant concentration, pH, buffer,
temperature, ionic

strength,the presence of impurities and other
unknown factors [5].

Therefore, protein crystallization can be very
time consuming with

no guarantee of success, which is especially
true for membrane

proteins [6]. This group of proteins is poorly
soluble in aqueous

conditions because of their membrane
interacting hydrophobic

portions and thus presents a tough challenge
in protein crystal-

lization.

aBTOMATMUYeCKOro onpeaesnieHns MoneKynsapHom
CTPYKTYpbl, pa3oBas npobnema 65m3ka k
paspeweHunio. OgHako, uccnegosaHme
CUHINNAETHbIX KPUCTAIOB - BCE elle Bbi30B
OJ1 PEHTreHOBCKOW KpuUcTannorpapum.
Kpuctannusaumnsa 6enkoB BCE eLle
npousBoanTcst MeTogom npob n ownbok, Beab
ycnex npoueaypbl 3aBUCUT OT pa3HbIX
daKkTopoB, BK/OYaa TemMnepaTypy,
KWCNOTHOCTb, NOASpU3aLM0 peHTITeHOBCKOro
ny4yka, NornoweHne B CaMOM KpucTassie u T.4.
[5]. Kak 6bl TaM HUK 6b110, MHOrAa
KpucTannusaums 6enKoB - Aeso o4YeHb
3aTpaTHOE, 1, K TOMY Xe, He rapaHTupyllee
ycnexa, - Hanpumep, ecnm 3To MeMbpaHHble
6enkun. 3Ta rpynna 6enkos cnabopactsopuma
B XXWAKOM COCTOSIHUM M3-3a rmapodobHom
MeMbpaHbl, Tak YTO UX KpUCTannmsaums -
BbI30B AN151 YUYEHbIX.




