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Strukturines informacijos
gavimo budai

BMR (NMR)
Rentgeno kristalografija (X-ray crystallography)

CryoEM (Cryo Electron microscopy, multiple
particle analysis, electron tomography)

EM (Electron microscopy, negative staining)

Sklaidymas mazais kampais (SAXS/SANS — Small
Angle X-ray/Neutron Scattering)

EXAFS, XANES



Difraktometras ir
eksperimento eiga
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Tipiskas difrakcijos vaizdas




Kristalai - (betriuksmiai?)
signalo stiprintuvail
Pagrindinés Kkristalo savybés:

O) periodiskumas

1) diskretiskumas

» 3T



Atspindziy savybeés

* Kiekvienas atspindys turi savo
amplitude (el. lauko amplitudé) ir faze
(el.-m. bangos vélavimas, plg. su kitais
atspindziais) (amplitude, phase).

* Abu Sie dydziai priklauso nuo
strukturinio faktoriaus (structure factor).



Atspindziy savybés (2)

* Atspindziy geometrinis iSsidéstymas
priklauso nuo kristalo gardeles

parametry ir nepriklauso nuo
elementarios gardelés turinio.

* Atspindziy intensyvumai (ir fazes)
priklauso nuo gardelés turinio.



Duomeny rinkinys

Kristalg sukant, vieni atspindziai
iSnyksta, kiti atsiranda. Norint surinkti
visg informacija apie kristalo turinj,
reikia apsukti jj taip, kad , pamatytume”
visus galimus atspindzius, maksimum —

360°.



Duomeny rinkinio savybes

* Skiriamoji geba
* Pilnumas
e Kartotinumas

o Triuksmo lygis (R, I/0)

merge



Difrakcijos uzdavinio
sprendinys - ne vienintelis!

Pavyzdys:
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Atspindéta struktura turi identiska difrakcijos vaizdg
(jel néra anomalaus sklaidymo...)



Elektrony tankis - o kas
toliau?




Rankinis modelio
onstravimas

O linux

Macro in database.

Hew map format :-)
rad

Hew map format :-)
blue




Automatinial modelio
konstravimo |rankial

Top level CCP4 directory is /xray/install/ccpd4/ccpd-4.2.2-srce-linux

[x] CCP4 Program Suite 4.2.2 CCP4Interface 1.3.9 running on kolibris.ibt.lt  Project: PROJECT Ry
Help
Program List Project Database Job List - currently no jobs Directories&FProjectDir
Acom | S
View Any File
AMoRe
Anisoanl | View Files from Joh = |
ARPMARP | DeletefArchive Files.. |
Astexviewer | Kill Job |
Baverage | ReRun Joh.. |
Beast | Edit Job Data =t |
Cad | Preferences |
gy | System Administration — |
Coordconv |
Detwin |
Distang |
DM | 3 ARPAWARP Cl==
DirekZmiz | Help
Ecalc | Job titte |
F2mitz (import) | Run ARPAwARP for automated model building starting from experimental phases = |
FFFear | _I Dock the autotraced chains to sequence after I?_ autobuilding cycles.
FFJoin | MTZin Full path.. |mome!saulius!strucu'BﬁImkldatafBﬁl—U 861.miz Browse | \gur |
T | Fobs F —i | Sigma SIGF =
FFT for Patterson | PHIB Unassigned —i |FOM Unassigned =i
Fhscal (scaleit) | Recquiired parametors -
Freerflag (import) | There are |358 total residues in the AU, which belong to [l molecule(s).
Lsgkab (superpose) | Do (10 cycles of autohuilding { |50 total cycles).
Mapman (fft) | Use for Refmac s o |the Fast = | protocol and do notuse | the Free R flag
Mapmask | For autotracing use the limited Depth-first =i |alpha-carbon recognition algorithm.
ML) !/ ARPAWARP Fow parameters o
= = - - Refmac paramelers =
23:37:56 Creating shadow subdireqcmﬂwﬁwmmms = ¥
23:37:56 Creating shadow subdired
23:37:56 Creating shadow subdireq Run _Jl Save or Restore  — Close |
23:37:56 Creating shadow subdired
23:37:56 Creating shadow subdired—=—=— = = = = = = L
23:37:56 Creating shadow subdirectory /home/saulius/.CCP4/CCP4I_TOP/templates
23:37:56 Creating shadow subdirectory /home/saulius/.CCP4/CCP4I_TOP/utils
23:37:56 cCreating shadow subdirectory /home/saulius/.ccP4/cCP4I_TOP/loggraph
23:37:56 Creating shadow subdirectory /home/saulius/.CCP4/CCP4I_TOP/mapslicer
23:37:56 Creating shadow subdirectory /home/saulius/.CCP4/CCP4I_TOP/sketch
23:37:56 Creating local monomer directory /home/saulius/.CCP4/monomer




Papildoma informacija modelio
konstravimul

Molekuliy skaicius asimetriniame
vienete

Baltymo dydis ir seka
Individualiy a.r. strukturos ;-)

Kristalinimo tirpaly sudétis (jonai,
mazos molekulés) ir sudedamuyjy daliy
strukturos/savybés



Struktury patikslinimas

* Maziausiy kvadraty metodas

* Didziausio tiketinumo (maximum
likelihood) metodai

* Bajeso statistika (Bayesian statistics)



Patikslinimo kriterijal

Kristalografinis R-faktorius:

_ obs calc obs
Rcryst_zhk] hid hkl |/th1|Fhkl
R-free:

NlO% (teSt Set) RﬁeezzhkleTestset
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Patikslinimo parametrai

* Atomy koordinateés
* Temperaturiniai (B) faktoriai

* Atomuy pozicijy uzimtumai

* Svarbu:
Parametry/matavimy skaicCiaus
santykis



Strukturos kokybes rodiklial

Skiriamoji geba (A)
R faktorius (R-factor), R

cryst

JLaisvasis“ R faktorius, R. .

R. -R R /R

free cryst’ cryst free

R___ ir R__iSoriniame atspindziy sluoksnyje
ree

cryst

Vidutiné jungciy ilgiy ir kampy paklaida



Nebaltymines molekules
baltymo strukturoje

* Tirpiklio (vandens) molekulés
* Jonai
* Ligandai, kofaktoriai

* Modifikuotos amino rugstys ar DNR
bazés



Chaoso liudininkail

* Nuliniai uzimtumai
* Milziniski B-faktoriai

* Liekanos be Soniniy grandiniy



Resursal tinkle

Protein Data Bank (PDB)
http://www.rcsb.org/pdb/

Macromolecular Structure Database
http://www.ebi.ac.uk/msd/

International Union of Crystallography
http://www.iucr.org/

Crystallography Open Database (COD)
http://www.crystallography.net/


http://www.rcsb.org/pdb/
http://www.ebi.ac.uk/msd/
http://www.iucr.org/
http://www.crystallography.net/
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