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The following software was used in the production of this report:

Integrative Modeling Validation Version 2.0
Python-IHM Version 1.8

PDB ID 9A8T

Integrative spatiotemporal modeling of biomolecular processes: application to the assembly of the

Structure Title
Nuclear Pore Complex

Structure Authors Latham, A.P.; Tempkin, J.0.B.; Otsuka, S.; Zhang, W.; Ellenberg, J.; Sali, A.

Deposited on 2024-08-09

Overall quality @

This validation report contains model quality assessments for all structures, data quality and fit to model
assessments for SAS and crosslinking-MS datasets. Data quality and fit to model assessments for other datasets and
model uncertainty are under development. Number of plots is limited to 256.

Model Quality: Excluded Volume Analysis
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Ensemble information @

This entry consists of 6 distinct ensemble(s).

Summary @

This entry consists of 6 model(s). A total of 11 datasets were used to build this entry.

Representation @

This entry has 1 representation(s).
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ID

Model(s)

Entity

Molecule name

Chain(s)
[auth]

Total
residues

Rigid
segments

Flexible
segments

Model
coverage/
Starting
model
coverage
(%)

Scale

Nupl07 _spoke 1 yc inner cr

AC

BL

BU

CD

CM

DV

EE

EN

EW

GF

GO

GX

HG

775

1-775

100.00/
100.00

Multiscale:
Coarse-
grained: 1
-10
residue(s)
per bead
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ID

Model(s)

Entity

Molecule name

Chain(s)
[auth]

Total
residues

Rigid
segments

Flexible
segments

Model
coverage/
Starting
model
coverage
(%)

Scale

LI

LR

MA

NJ

NS

OB

OK

PT

QC

QL

Qu

Nup96 spoke 1 yc inner_cr

475

1-475

100.00/
100.00

Multiscale:
Coarse-
grained: 1
- 10
residue(s)
per bead
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ID

Model(s)

Entity

Molecule name

Chain(s)
[auth]

Total
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Rigid
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segments

Model
coverage/
Starting
model
coverage
(%)

Scale

LA

U
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MB
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NT

oC

oL

PU

QD

QM

Qv

SEC13_spoke_1_yc_inner_cr

1

JS
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LK
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291

1-291

100.00/
100.00

Multiscale:
Coarse-
grained: 1
- 10
residue(s)
per bead
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ID

Model(s)

Entity

Molecule name

Chain(s)
[auth]

Total
residues

Rigid
segments

Flexible
segments

Model
coverage/
Starting
model
coverage
(%)

Scale

NL

NU

oD

oM

PV

QE

QN

QW

SEH1_spoke_1_yc_inner_cr

322

1-322

100.00/
100.00

Multiscale:
Coarse-
grained: 2
- 10
residue(s)
per bead
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ID

Model(s)

Entity

Molecule name

Chain(s)
[auth]

Total
residues

Rigid
segments

Flexible
segments

Model
coverage/
Starting
model
coverage
(%)

Scale

PW

QF

QO

QX

Nup85_spoke_1_yc_inner_cr

467

1-467

100.00/
100.00

Multiscale:
Coarse-
grained: 3
- 10
residue(s)
per bead
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ID

Model(s)

Entity

Molecule name

Chain(s)
[auth]

Total
residues

Rigid
segments

Flexible
segments

Model
coverage/
Starting
model
coverage
(%)

Scale

Nup43_spoke_1_yc_inner_cr

AH

BQ

BZ

Cl

CR
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EJ
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FB

GK
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D

™
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LN

Lw
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NX

0G

OoP

PY

QH

QQ

Qz

377

1-377

100.00/
100.00

Multiscale:
Coarse-
grained: 1
- 10
residue(s)
per bead

Nupl60_spoke_ 1 yc_inner_cr

1161

1-1161

100.00/
100.00

Multiscale:
Coarse-
grained: 1
-10
residue(s)
per bead
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ID

Model(s)

Entity

Molecule name

Chain(s)
[auth]

Total
residues

Rigid
segments

Flexible
segments

Model
coverage/
Starting
model
coverage
(%)

Scale

Nup37_spoke_1 _yc_inner_cr

318

1-318

100.00/
100.00

Multiscale:
Coarse-
grained: 8
-10
residue(s)
per bead
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ID|Model(s)

Entity

Molecule name

Chain(s)
[auth]

Total
residues

Rigid
segments
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segments

Model
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(%)
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AA
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EU

FD

GM

GV

HE

HN

JF
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LY
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NQ

NZ

Ol
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10

Nup93_spoke_1 ir core_1

AK

815

1-815

100.00/
100.00

Multiscale:
Coarse-
grained: 1
-10
residue(s)
per bead
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ID|Model(s)
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%
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oS
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oy
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11

Nup205_spoke_1 ir core_1

AL

1684

1-1684

100.00/
100.00

Multiscale:
Coarse-
grained: 1
-10
residue(s)
per bead
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ID|Model(s)

Entity
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Chain(s)
[auth]
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Rigid
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Model
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Starting
model
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(%)
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AR

Ccv

DB

FF

FL

HP

HV

JZ

KF

MP

oT

0z

RD

RJ

12

Nup1l55 spoke 1 ir core 1

AM

AP

AS

AV

Bl

Cw

cz

DC

DF

DS

DT

FG

FJ

FM

FP

GC

GD

HQ

HT

1356

1-1356

100.00/
100.00

Multiscale:
Coarse-
grained: 1
- 10
residue(s)
per bead
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ID|Model(s)

Entity

Molecule name

Chain(s)
[auth]

Total
residues

Rigid
segments

Flexible
segments

Model
coverage/
Starting
model
coverage
(%)

Scale

13

Nup188 spoke 1 ir core 2

1564

1-1564

100.00/
100.00

Multiscale:
Coarse-
grained: 1
-10
residue(s)
per bead
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ID|Model(s)

Entity

Molecule name

Chain(s)
[auth]

Total
residues

Rigid
segments

Flexible
segments

Model
coverage/
Starting
model
coverage
(%)

Scale

14

p54_spoke_1_ir_chan_1

366

1-366

100.00/
100.00

Multiscale:
Coarse-
grained: 1
- 10
residue(s)
per bead
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ID|Model(s)
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Rigid
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Scale

15

p58_spoke_1_ir_chan_1

171

1-171

100.00/
100.00

Multiscale:
Coarse-
grained: 1
- 10
residue(s)
per bead
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ID|Model(s)

Entity

Molecule name

Chain(s)
[auth]

Total
residues

Rigid
segments

Flexible
segments

Model
coverage/
Starting
model
coverage
(%)

Scale

16

p62_spoke 1 ir_chan_1

169

1-169

100.00/
100.00

Multiscale:
Coarse-
grained: 9
-10
residue(s)
per bead

Datasets used for modeling @

There are 11 unique datasets used to build the models in this entry.
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ID Dataset type Database name Data access code

6 3DEM volume Zenodo 10.5281/zen0do0.11129725
7 3DEM volume Zenodo 10.5281/zen0do.11129725
8 3DEM volume Zenodo 10.5281/zen0do.11129725
9 3DEM volume Zenodo 10.5281/zen0do.11129725
10 3DEM volume Zenodo 10.5281/zen0do0.11129725
11 3DEM volume Zenodo 10.5281/zen0do.11129725
3 Other Zenodo 10.5281/zen0do.11129725
1 3DEM volume EMDB EMD-3820

2 Other Other idr0115

4 Experimental model PDB 5a9q

5 Experimental model PDB 5ijo

Methodology and software @

This entry is a result of 6 distinct protocol(s).

Number | Multi | Multi
Step [Protocol Method Method of
Method name L state scale
number ID type description |computed . .
modeling |modeling
models
Monte Carlo sampling step 1. MC
1 1 Repeated for each snapshot . None 1600000 False False
sampling
model.
Choose the lowest scorin
2 1 , g Filtering None 200 False False
structure from each simulation.
Monte Carlo sampling step 2. MC
3 1 Repeated for each snapshot . None 320000 False False
sampling
model.
Choose the lowest scorin
4 1 ) g Filtering None 200 False False
structure from each simulation.
Monte Carlo sampling step 3. MC
5 1 Repeated for each snapshot ) None 320000 False False
sampling
model.
Choose the lowest scoring
structure from each replica, and L
6 1 . P ) Filtering None 801 False False
further filter by the median
score.
Score trajectories based on the Traiector
7 1 scores of snapshot models and J .y None None True False
o construction
the transitions between them.
Monte Carlo sampling step 1. MC
1 2 Repeated for each snapshot . None 1600000 False False
sampling
model.
Choose the lowest scorin
2 2 W ) I g Filtering None 200 False False
structure from each simulation.
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Number . .
Multi Multi
Step |Protocol Method Method of
Method name L. state scale
number ID type description |computed . .
modeling |modeling
models
Monte Carlo sampling step 2. MC
3 2 Repeated for each snapshot . None 320000 False False
sampling
model.
Choose the lowest scorin
4 2 ) g Filtering None 200 False False
structure from each simulation.
Monte Carlo sampling step 3. MC
5 2 Repeated for each snapshot . None 320000 False False
sampling
model.
Choose the lowest scoring
structure from each replica, and L
6 2 . P ) Filtering None 801 False False
further filter by the median
score.
Score trajectories based on the Traiector
7 2 scores of snapshot models and J .y None None True False
. construction
the transitions between them.
Monte Carlo sampling step 1. MC
1 3 Repeated for each snapshot . None 1600000 False False
sampling
model.
Choose the lowest scorin
2 3 W ) I g Filtering None 200 False False
structure from each simulation.
Monte Carlo sampling step 2. MC
3 3 Repeated for each snapshot . None 320000 False False
sampling
model.
h the | t rin
4 3 Choose the lowest scoring Filtering None 200 False False
structure from each simulation.
Monte Carlo sampling step 3. MC
5 3 Repeated for each snapshot . None 320000 False False
sampling
model.
Choose the lowest scoring
tructure from h replica, an
6 3 |structurefrom eachreplica and| o, 0o None 801 False False
further filter by the median
score.
Score trajectories based on the .
Trajectory
7 3 scores of snapshot models and ) None None True False
. construction
the transitions between them.
Monte Carlo sampling step 1. MC
1 4 Repeated for each snapshot ) None 1600000 False False
sampling
model.
Ch the | t i
2 4 00s€ the lowes ,Sc°””9 Filtering None 200 False False
structure from each simulation.
Monte Carlo sampling step 2. MC
3 4 Repeated for each snapshot . None 320000 False False
sampling
model.
Ch the | t i
4 4 00s€ the lowes ,SC°””9 Filtering None 200 False False
structure from each simulation.
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Number . .
Multi Multi
Step |Protocol Method Method of
Method name L. state scale
number ID type description |computed . .
modeling |modeling
models
Monte Carlo sampling step 3. MC
5 4 Repeated for each snapshot . None 320000 False False
sampling
model.
Choose the lowest scoring
structure from each replica, and .
6 4 ) P . Filtering None 801 False False
further filter by the median
score.
Score trajectories based on the .
Trajectory
7 4 scores of snapshot models and , None None True False
. construction
the transitions between them.
Monte Carlo sampling step 1. MC
1 5 Repeated for each snapshot . None 1600000 False False
sampling
model.
Choose the lowest scorin
2 5 . g Filtering None 200 False False
structure from each simulation.
Monte Carlo sampling step 2. MC
3 5 Repeated for each snapshot . None 320000 False False
sampling
model.
Choose the lowest scorin
4 5 W ) I g Filtering None 200 False False
structure from each simulation.
Monte Carlo sampling step 3. MC
5 5 Repeated for each snapshot . None 320000 False False
sampling
model.
Choose the lowest scoring
structure from each replica, and L
6 5 . ) Filtering None 801 False False
further filter by the median
score.
Score trajectories based on the )
Trajectory
7 5 scores of snapshot models and , None None True False
. construction
the transitions between them.
Monte Carlo sampling step 1. MC
1 6 Repeated for each snapshot . None 1600000 False False
sampling
model.
Choose the lowest scorin
2 6 ) g Filtering None 200 False False
structure from each simulation.
Monte Carlo sampling step 2. MC
3 6 Repeated for each snapshot ) None 320000 False False
sampling
model.
Choose the lowest scorin
4 6 ) g Filtering None 200 False False
structure from each simulation.
Monte Carlo sampling step 3. MC
5 6 Repeated for each snapshot . None 320000 False False
model sampling
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Number . .
Multi Multi
Step |Protocol Method Method of
Method name L. state scale
number ID type description |computed . .
modeling |modeling
models
Choose the lowest scoring
structure from each replica, and L
6 6 . P ) Filtering None 801 False False
further filter by the median
score.
Score trajectories based on the ,
Trajectory
7 6 scores of snapshot models and , None None True False
. construction
the transitions between them.

There are 2 software packages reported in this entry.

Validation for this section is under development.

Software Software Software .

ID . e . Software location
name version classification

2 gmconvert 2022/05/09 | data processing | https://pdbj.org/gmfit/doc_gmconvert/README_gmconvert.html

Integrative
1 Modeling 2.20 model building https://integrativemodeling.org

Platform (IMP)
Data quality @
3DEM volume

Model quality @

For models with atomic structures, MolProbity analysis is performed. For models with coarse-grained or multi-scale
structures, excluded volume analysis is performed.

Excluded volume satisfaction @

Excluded volume satisfaction for the models in the entry are listed below. The Analysed column shows the number of
particle-partice or particle-atom pairs for which excluded volume was analysed.

Model ID Analysed Number of violations Excluded Volume Satisfaction (%)
1 12417636 7624 99.94
2 55582696 15809 99.97
3 158268736 26373 99.98
4 307110936 37257 99.99
5 385961436 41753 99.99
6 520208640 48260 99.99

Fit of model to data used for modeling @
3DEM volume
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Validation for this section is under development.

Fit of model to data used for validation @
Validation for this section is under development.
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