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@ What is my resolution?

© Paired refinement with PAIREF

© What about the influence on the electron density map?
@ Tutorial

© Discussion & things to be done in PAIREF
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Resolution: What does it mean and what is my resolution?

6GG1 Downioad File | View File
Structure of PROSS-edited human interleukin 24

Kolenko, P., Zahradnik, J., Kolarova, L., Schneider, B.

(2019) FEBS J 286: 3858-3873

Released 2019-05-

Method QRAY DIFFRACTION 1.3 A

Organisms Homo sapiens

Macromolecule  Interleukin-24 (protein) WWW- rcs b . Org

© 3D View Unique Ligands NI, SO4

Resolution (Online Dictionary of Crystallography)

is defined as the minimum plane spacing given by Bragg's law for a particular set of X-ray
diffraction intensities used in structure refinement.

https://dictionary.iucr.org/Resolution

/XS
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https://dictionary.iucr.org/Resolution

Why do we have to limit the resolution? (make the cut off?)

Aim of the data processing:

@ Include as much experimental
information as possible.

@ Avoid noisy or even bad data.

Cut in resolution is important!
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How to make the right decision?

Data quality indicators

R _ 22 lhim<h>|
merge — Zh Zi<lh>

Zh Zi\/ Mh— g = <>
Rmeas = Rr.i.rn. = Z Z <>
P

SN2 (I =T)(Im—J)
\/ZN/z(lm I)2\/ZN/2 (Jm—J)

Further indicators: < I/o >, Ryim.,
completeness, ...

CCypp =
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How to make the right decision?

Data quality indicators:

Criteria used in past:

R 2pdlhi=<h>]| ® < /o >Highres higher than 2
merge — Zh Zi<lh>
@ Rperce lower than 0.15
Zh Zi \/ - 1|Ih’ <h>| o
Rieas = Rrim. = @ Ryerce Hich lower than 0.6
Don i <h> erge,HighRes
CCyy Yo U= (Jm=J) ® Rieas lower than 0.15
1/2 = N/2 N/2

\/Z 1 (= ')2\/2 1(Um=J) ® CCy)2 ighRes higher than 0.3
Further indicators: < I/o >, Ry im.,
completeness, ... ° ...
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How to make the right decision?

Criteria used in past:

Data quality indicators:

R _ 2op 2 lhi=<h>| ® < //o >HighRres higher than 2

thi /"h 7l hhi—<h>|
Rieas = Rrim. = Don i <h>
ZN/z(lm—/)(Jm J)
\/ZN/2 (I—T)2 \/Z’V/z (Um—T)

Further indicators: < I/o >, Ryim.,
completeness, . .. °

J )

Rmerge lower than 0.15

Rmerge,nghRes IOWer than 06

Rieas lower than 0.15

CCypp =

CCI/Z,HighRes higher than 0.3

Is application of these critera useful? / %

Petr Kolenko (CTU in Prague) PAIREF Webinar



How to make the right decision?

Criteria used in past:

Data quality indicators:

R _ 2op 2 lhi=<h>| ® < //o >HighRres higher than 2

Zh Zi\/ Mh— g = <>
Rmeas = Rr.i.m. - Z Z <>
P

SN2 (I =T)(Im—J)
\/ZN/z(lm I)2\/ZN/2 (Jm—J)

Further indicators: < I/o >, Ryim.,

Rmerge lower than 0.15

Rmerge,nghRes IOWer than 06

Rieas lower than 0.15

CCypp =

CCI/Z,HighRes higher than 0.3

completeness, ... ° ...
Is application of these critera useful? %
Yes, but only as a starting point. /
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Paired refinement - the (current) optimal way

Paired refinement requires reference datal
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Paired refinement - the (current) optimal way

Paired refinement requires reference datal
Does addition of new reflections improve my model?

reference data
mm analyzed shell

/o
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Paired refinement - the (current) optimal way

Does addition of new reflections improve my model? Yes!

reference data
mm accepted reflections

/o

o0 1.8 17 16 15 14 drnin[A] ~
fER

WF
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Paired refinement - the (current) optimal way

Does addition of new reflections improve my model?

reference data
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Paired refinement - the (current) optimal way

Does addition of new reflections improve my model? Yes!

reference data
mm accepted reflections

/o
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Paired refinement - the (current) optimal way

Does addition of new reflections improve my model?

reference data
mm analyzed shell

/o

o0 1j8 1i7 16 15 14 dmin[A]

Petr Kolenko (CTU in Prague) PAIREF Webinar



Paired refinement - the (current) optimal way

Does addition of new reflections improve my model? No!

reference data
B rejected data

/o

final cut off
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How do | know that the model was improved?

The R-values must be calculated always using the reflections from the reference data!

Differences of overall R-values Differences of overall R-values averaged over free sets
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R-values in resolution bins (monitor FREE reflections!)

dO dmin
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R-values in resolution bins (monitor FREE reflections!)

dO dl dmin
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R-values in resolution bins (monitor FREE reflections!)

d did>  dnin
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R-values in resolution bins (monitor FREE reflections!)

d did>  dnin do i dmin
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CCyork in resolution bins (monitor WORK reflections!)

C Cwork

-
-

dO dmin
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CCyork in resolution bins (monitor WORK reflections!)

C Cwork
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CCyork in resolution bins (monitor WORK reflections!)

C Cwork C Cwork
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Are there any changes in the electron density?

oo ge 24 A 1
s <lo(l)>|

316 223 183
Resolution (A)

3.16 223 1.83

Resolution
Resolution (A)

()

P.R. Evans, G.N. Murshudov. (2013). How good are my data and what is the resolutionﬂt,?;/(
Acta Cryst D69, 1204-1214. /i:ré
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Are there any changes in the electron density?

(a)
Ser175
Phel76 Karplus, P. A. S_Diederichs, K
¥ (2015) . Curr. Opin. Struct. Biol.
- 34, 60-68.
Ser175

Current Opinion in Structural Biology
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Is there anything practical?

Petr Kolenko (CTU in Prague)

PAIREF Webinar

Huschmann, F. U., Linnik, J., Sparta,
K., Uhlein, M., Wang, X., Metz, A.,
Schiebel, J., Heine, A., Klebe, G.,
Weiss, M. S. & Mueller, U. (2016). Acta
Cryst. F72, 346-355.




Algorithm of PAIREF

Structure model (PDB or mmC@/ Merged diffr. data (MTZ) St re ngt h Of PAI R E F
Unmerged diffr. data Restraints (CIF) Command file
starting resolution: A ‘ examined cutoffs: B, C, D, ... ° For bOth CC P4 a nd P H E N IX users.
Inital check (MTfD“MP ,CeTEN | @ Number of plots and tables for purpose

Input model modification (CCTBX, BAVERAGE)‘ Of complex decision making.

T free flag 1 free flag 2...free flag 20
free flag 0‘

Customizable selection of shells.

[ Pre-refinement at A (REFMACS) |

—biRefinement up to higher resolution (REFMACS)I . .

higher +
St Calculation of statistics of the new model . I
(REFMAC5, SFCHECK)
¥ i

|Ca|culation of merging statistics (CCTBX)|

Fully customizable refinement scenario.

°
°
@ Work with ligands.
°

Complete cross-validation
procedure.

ICompIete results summarized in HTML log filel

Refinement stability control.

/XS
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What PAIREF (currently) cannot do for you? - Model validation!

Application of external harmonics was
crucial for correct geometry of the
refinement output.
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Can we start the tutorial?

Most of the questions can be answered during the tutorial, but is there any urgent question
right now?
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Martin, the screen is yours . ..
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Things to be done in PAIREF

@ Monitoring of the structural changes during paired refinement.

@ Paired refinement and anisotropic data?

- What is my reference data?
- How to scale the anisotropic data on my own?

Parallelization of processes the complete cross-validation procedure.

Improvement of the optical resolution report.

o Low resolution paired refinement?

Any idea? Please, send it to petr.kolenko@fjfi.cvut.cz, or martin.maly®@fjfi.cvut.cz. ;-¢g_-3)¢
VRS

WF
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External sources
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e M. Maly, K. Diederichs, J. Dohnalek, P. Kolenko. (2020). Paired refinement under the
control of PAIREF. /UCrJ, 7, 681-692.

e P.A. Karplus, K. Diederichs. (2012). Linking Crystallographic Model and Data Quality.
Science, 336, 1030-1033.

e P.A. Karplus, K. Diederichs. (2015). Assessing and maximizing data quality in
macromolecular crystallography. Curr. Opin. Struct. Biol., 34, 60-68.

e P.R. Evans, G.N. Murshudov. (2013). How good are my data and what is the resolution?
Acta Cryst D69, 1204-1214.

e K. Diederichs, P.A. Karplus. (2013). Better models by discarding data? Acta Cryst D69,
1215-1222.
/ i
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