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Krize reprodukce vysledku i Prog?

WHAT FACTORS CONTRIBUTE TO
IRREPRODUCIBLE RESEARCH?
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rocking science and what they
think will help. : Not replicated enough in original lab

Low statistical power or poor analysis
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Methods, code unavailable
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https://www.nature.com/articles/533452a



Pocet struktur

Narust proteinovych struktur v PDB databazi
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Zastoupeni vloZzenych struktur podle metody
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Proteinova krystalografie

https://www.rcsb.org/stats
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Selekce struktur podle rozliseni
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Opakovani — proteinova krystalografie

Krok 1 Krok 2 Krok 3

Zisk difrak¢nich dat Vypocet elektronové hustoty Interpretace elektronové
hustoty pomoci modelu



Proteinova krystalografie

RCSB PDB Deposit ~ Search ~ Visualize + Analyze ~ Download ~ Leam -~ More ~ Documentation ~ Careers

SUuLLUNe surinrary

[ PIEVISEER A @ Download Files ~

$ 1A3N

DEOXY HUMAN HEMOGLOBIN
DOI: 10.2210/pdb1A3N/pdb

Classification: OXYGEN TRANSPORT
Organism(s): Homo sapiens
Mutation(s): No @

Deposited: 1998-01-22 Released: 1998-04-29
Deposition Author(s): Tame, J., Vallone, B.

Experimental Data Snapshot wwPDB Validation €@ ®© 3D Report || Full Report
Method: X-RAY DIFFRACTION Metric Percentile Ranks Value
Resolution: 1.80 A Rfree I [ o— 0.207
R-Value Free: 0.220 Clashscore I 2
R-Value Work: 0.171 Ramachandran outliers [N 0
& 3D View: Structure | Electron Density | Sidechain outliers I 0 I 2.2%
Ligand Interaction RSRZ outliers I 0.5%

[ Percentie relative to ail x ray structures

Global Symmetry: Cyclic - C2 @ (3D View) [ Percentie relative to X-ray structures of similar resolution
Global Stoichiometry: Hetero 4-mer - A2B2 @
Ligand Structure Quality Assessment @
Pseudo Symmetry: Dihedral - D2 @ (3D View)
Pseudo Stoichiometry: Homo 4-mer - A4 ©@ Worse O I —1 Better

Ligand structure goodness of fit to experimental data
Find Similar Assemblies

Biological assembly 1 assigned by authors and This is version 1.2 of the entry. See complete history.

generated by PISA (software) https://www.rcsb.org/structure/1A3N



Validace struktur v PDB

Validacni statistika wwPDB

Metric Percentile Ranks Value
Y ner|IFol = kIFel| 4 [ — 0207
R — Clashscore RN 2
free E |F |
hkleT1 O Ramachandran outliers IS 0
Sidechain outliers I | I 2.2%
RSRZ outliers IR 0.5%
Worse Better

B Percentile relative to all X-ray structures

0 percentile relative to X-ray structures of similar resolution

https://www.wwpdb.org/validation/2017/XrayValidationReportHelp



Kvalita modelu (R-faktor)

Experimentalné Vypoctené difrakce
pozorované z naseho modelu
difrakce

N

Ll lFol = kIFc]|
Ynil Fol

R

Pro R-faktor plati:
* Dva mozné zapisy: R=0,2 nebo R=20 %
* R-faktor mize mit teoreticky hodnoty od 0,0 po 1,0 I Dobfe vyfe$end struktura nabyva hodnoty R= rozlieni/10 I

* Vpraxi se budete stfetavat s hodnotami mezi 0,1 a 0,4 tj. pro dobie vyfedenou strukturu s rozlisenim 2 A je optimalni
e Cim nizSi R-faktor, tim lepsi struktura e R=02 °



Kvalita modelu (R-free)

Experimentalné Vypoctené difrakce 5 _ ) 5 )
p0ZOrOVané 2 nateho modelu Mnozina TJSO,U na.\hodne vxbrana data,
difrakce ktera nejsou pouzita

\ t pro vypocet elektronové hustoty.
_ ZniallFol — kIF]| o _ Znaer|lFol — kIFc|
B 2nktlFol free 2nkier|Fol

R

Pro R;,.. plati:

e Zpravidla je o néco vétsi nez R-faktor,
tj. pro strukturu s R=0,2 je rozumné mit R .= 0,23

* Pokud je velky rozdil mezi R a R, struktury, tato
struktura je podezreld a je nutna podrobnéjsi inspekce



Validace struktur v PDB

Validacni statistika wwPDB

Metric Percentile Ranks Value
Rfree NN ( W 0.207
Pocet part atomdu, které jsou _
! Clashscore] IR 2
neobvykle blizko sebe. I I

Ramachandran outliers I 0
Sidechain outliers I | I 2.2%
RSRZ outliers NN 0.5%

Worse Better

B Percentile relative to all X-ray structures

0 percentile relative to X-ray structures of similar resolution

https://www.wwpdb.org/validation/2017/XrayValidationReportHelp



Validace struktur v PDB

a0 _2machandrantv diagram Validaéni statistika wwPDB
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https://www.wwpdb.org/validation/2017/XrayValidationReportHelp



Kvalita modelu (Ramachandranuv diagram)

Ramachandranuv diagram

modelu proteinu
Ramachandraniv diagram
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Modre- residua se spravnou konformaci torznich dhlu
Cervené- residua s nespravnou konformaci torznich Ghl{



Validace struktur v PDB

Validacni statistika wwPDB

Metric Percentile Ranks Value
Rfree NN | o 0.207
Procento aminokyselin, Clashscore D y.
ktere maj nveo,bvyvklovu konformaci Ramachandran outliers I 0
bocniho retézce.
- | sidechain outliers| M | P 2.2%
RSRZ outliers IR 0.5%
Worse Better

B Percentile relative to all X-ray structures

0 percentile relative to X-ray structures of similar resolution

https://www.wwpdb.org/validation/2017/XrayValidationReportHelp



Validace struktur v PDB

Validacni statistika wwPDB

Metric Percentile Ranks Value
,Real-space R-value” je ukazatel, Rfree I I B 0.207
jak dobre odpovida model Clashscore I 2
elektronove hustote. Ramachandran outliers NN 0
, . Sidechain outliers NN | . 2.2%
Dany ukazatel reprezentuje procento
rezidui, kterd nesedi dobfe v el. hustoté. — | RSRZ outliers| mumm— 0.5%
Worse Better

0 Percentile relative to all X-ray structures

0 percentile relative to X-ray structures of similar resolution

https://www.wwpdb.org/validation/2017/XrayValidationReportHelp



Kvalita ligandu

* Manualni inspekce

* Nutnost znalosti metodiky

Validacni statistika wwPDB

Ligand Structure Quality Assessment @

Worse 0 I S 1 Better

Ligand structure goodness of fit to experimental data

A) Pivodné namodelovand a-1,6-mannobiosa. Autofi
museli vlozZit alternativni orientaci molekuly, aby
interpretovali el. hustotu. To se jim moc nepovedlo a dané
dvé konformace molekuly nesedi dobre v el. hustoté.

B) Spravné interpretovana el. hustota pomoci molekuly
threhalosy.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5799025/



Odkazy
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* https://pubmed.ncbi.nlm.nih.gov/28291756/

* https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5349432/
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