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EMDB and X-ray entries released per year
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® Predicted EMDB 2023 entries ® Predicted 2023 X-ray entries
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Cryo-EM structure of PSI:Fd-Cyt c6 complex at 1.97 A
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Extra densities indicate
Cyt cg binding site.
(Not included in PDB model)
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[ Mol | Type | Chain | Res | Atoms | RSCC | RSR | B-factors(A”) | Q<0.9 | Mol | Type | Chain | Res | Atoms | RSCC | RSR | B-factors(X2) | Q<0.9
| 3 [ NAP| A [404 | 48/48 | 096 | 0.14 | 31436670 | 0 | 3 | NAP | A 1270 48/48 [ -0.06 | 0.67 | 87,96,100,100 0
Ligand NAP A 1270

Ligand NAP A 404

[
TN
Mogul angles:
"bad’ —purple, "poor’ —violet
ok’ —lime, ‘good’ —green
‘unknown’ —gray

Mogul bonds:
bad’ —purple, 'poor’ —violet
‘ok’ —lime, 'good’ —green

Mogul bonds:
‘ok’ —lime, ‘good’ —green “unknown’ —gray
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Mogul angles:

‘
-/\/‘ A ) ~ N A =
v \ / « d —d »
N - ° / \ e Mogul torsions: Mogul rings:
‘/ © © ‘unusual’ —purple, ‘rare’ —lime 'good’ —green, 'unknown’ —gray
Mogul rings: ‘common’ —green, ‘unknown’ —gray
g

Mogul torsions:
‘rare’ —lime, ‘common’ —green
‘unknown’ —gray

"good’ —green, unknown’ —gray

Electron density around NAP A 1270:

2mF,-DF, (at 0.7 rmsd) in grey
mF,-DF, (at 3 rmsd) in purple (negative)
and green (positive)

Electron density around NAP A 404:

2mF,-DF, (at 0.7 rmsd) in grey
mF,-DF, (at 3 rmsd) in purple (negative)
and green (positive)

5 72)

PDB entry 5zix (Better data quality) PDB entry 1zk4 (Worse data quality)
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2% * RSR, RSCC, Q-score
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Metric Percentile Ranks Value
Rfree I 0.179

Clashscore I || .

Ramachandran outliers T 0

Sidechain outliers I 0
RSRZ outliers I T 1.6%

Worse Better

0 Percentile relative to all X-ray structures

[] Percentile relative to X-ray structures of similar resolution
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DAQ-Score Dcé}cfabase

Precomputed Residue-Wise Local Quality:Scores of'ProteinEModels from Cryo-EM Maps

%@%hma La?/
Search for Protein, PDB ID, EMDB ID m
e R E e X-ray Structure
isual Signaling Complex | 7JSN_B EMD-9708 || emd4384

Updated entries on 2023/09/11 based on the PDB data as of 2023/06/28. Details Update History

What is DAQ

DAQ is a deep-learning-based score that quantifies residue-wise local quality for protein
models from cryo-electron microscopy (cryo-EM) maps.

https://daqgdb.kiharalab.org/

www.nature.com/scientificreports

scientific reports 1.

i 24 P ‘Le @

Exp. Information PPI (int tion)
. . . in erac ion
OPEN  Machine learning to estimate (X-ray, NMR, EM, etc)

the local quality of protein crystal
structures

Ikuko Miyaguchi®*7*, Miwa Sato?*’, Akiko Kashima'?, Hiroyuki Nakagawa?,
Yuichi Kokabu?, Biao Ma**$, Shigeyuki Matsumoto?®, Atsushi Tokuhisa®*, Masateru Ohta** &
Mitsunori Ikeguchi®*>

Kinjo et al. (2012) Nucl. Acids Res. 40, D453-D460.
Yokochi et al. (2016) J. Biomed. Semantics, 7:16.
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MITSUBISHI
CHEMICAL
GROUP

Structural biologists Medicinal chemists

Computer chemists

) CDK2, 2uzb@2.7A
Coordinates are determined Information on electron density tends
based on electron density. to be ignored.

We want an objective metric for determining coordinates.
15 |\//f Mitsubishi Tanabe Pharma rmiﬂz%aﬂ;ﬁé (Hi) wﬁnﬁﬂ%é/\lh\61§FEE¢E§L\T:T£L\—C%1T L—Cb\id_J
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An evaluation method we want GROUP

Output

Coordinate evaluation metrics

* They should evaluate how well the coordinates
fit the correct structure in a resolution
independent manner.

* "Correct structure" is the structure determined at

JE—
“ ILLUST BOX
high resolution.
l l * "High resolution" is higher than 1.5A resolution.

Input data
* Coordinates
» Electron density map

The issue could be solved by machine learning.

Mitsubishi Tanabe Pharma
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Ky
How machine learning solves the problem. GROLP
Training data

- Coordinates

- Electron density maps
at high & low resolution

- The learning unit is an amino acid. '
- A cubic box containing an amino acid of

interest is cut out.
=
u Learning

_ Structure to be evaluated
Input . Coordinates

- Electron density map

Evaluation metric

Objective variables

=Evaluation metrics

- need to be newly defined.

- should indicate how well the coordinates
fit the correct structure in the box

prediction

* If the learning was successful, the evaluation metrics

17 | NIZ vt e s can be predicted without high-resolution data.




MITSUBISHI
Definition of the evaluation metric, bCC S B

i
|

Structure to be evaluated Correct high-resolution structur
for reference

D

B=2.0
converted to
electron density

electron density map

Atom map Box Correlation Coefficient, bCC 2mFo-DFc map
(Evaluation metric)
(Objective variable)

18 | \//f Mitsubishi Tanabe Pharma
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