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May 3, 2026 — 12:49 AM JST

9UN2 / pdb_00009un2

EMD-64337

native NMDAR receptor-GluN1/N2B in the inactive state
Yu, J.; Xu, R.S.; Ge, J.P.

2025-04-23

4.30 A(reported)

This is a wwPDB EM Validation Summary Report for a publicly released PDB entry.

We welcome your comments at validation@mail.wwpdb.org
A user guide is available at
https:/ /www.wwpdb.org/validation/2017/EM ValidationReportHelp
with specific help available everywhere you see the (1) symbol.

The types of validation reports are described at
http://www.wwpdb.org/validation /2017 /FAQs#types.

The following versions of software and data (see references (1)) were used in the production of this report:

EMDB validation analysis : FAILED

Mogul : 1.8.5(274361), CSD as541be (2020)
MolProbity : 4-5-2 with Phenix2.0

Percentile statistics : 20250101.v01 (using entries in the PDB archive January 1st 2025)
EM percentile statistics : NOT EXECUTED
MapQ : FAILED
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.49
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1 Overall quality at a glance (i)

The following experimental techniques were used to determine the structure:
ELECTRON MICROSCOPY

The reported resolution of this entry is 4.30 A.

Percentile scores (ranging between 0-100) for global validation metrics of the entry are shown in
the following graphic. The table shows the number of entries on which the scores are based.

Metric Percentile Ranks Value
Clashscore T ]
Ramachandran outliers I 0
Sidechain outliers I 0
Worse Better

0 Percentile relative to all structures

[l Percentile relative to all EM structures

Motric Whole archive EM structures
(#Entries) (#Entries)
Clashscore 229148 23984
Ramachandran outliers 224038 23583
Sidechain outliers 223484 23102

The table below summarises the geometric issues observed across the polymeric chains and their
fit to the map. The red, orange, yellow and green segments of the bar indicate the fraction of
residues that contain outliers for >=3, 2, 1 and 0 types of geometric quality criteria respectively.
A grey segment represents the fraction of residues that are not modelled. The numeric value
for each fraction is indicated below the corresponding segment, with a dot representing fractions
<=5%

Mol | Chain | Length Quality of chain
1 A 819 78% 19% o
1 C 819 78% 18% -
2 B 809 80% 16% .
2 D 809 79% 18% B
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2 Entry composition (i)

There are 3 unique types of molecules in this entry. The entry contains 21861 atoms, of which 0

are hydrogens and 0 are deuteriums.

In the tables below, the AltConf column contains the number of residues with at least one atom
in alternate conformation and the Trace column contains the number of residues modelled with at

most 2 atoms.

e Molecule 1 is a protein called Glutamate receptor ionotropic, NMDA 1.

Mol | Chain | Residues Atoms AltConf | Trace
1 A o7 EZ;?)I 35012 91119 1(?22 287 0 0
1 ¢ 789 Eggzl 35C52 91?\}1 1()014 381 0 0
e Molecule 2 is a protein called Glutamate receptor ionotropic, NMDA 2B.
Mol | Chain | Residues Atoms AltConf | Trace
2 B 7o E(Q)tlil 3?%2 8127 9(5)9 SS3 0 0
2 b 1 EZE)ZI 34594 812\;4 980 386 0 0

e Molecule 3 is 2-acetamido-2-deoxy-beta-D-glucopyranose (CCD ID: NAG) (formula:

CgHwNO@).
NAG
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3 Residue-property plots (i)

These plots are drawn for all protein, RNA, DNA and oligosaccharide chains in the entry. The first

graphic for a chain summarises the proportions of the various outlier classes displayed in the second
graphic. The second graphic shows the sequence view annotated by issues in geometry. Residues

are color-coded according to the number of geometric quality criteria for which they contain at
least one outlier: green = 0, yellow = 1, orange = 2 and red = 3 or more. Stretches of 2 or more

consecutive residues without any outlier are shown as a green connector. Residues present in the

sample, but not in the model, are shown in grey.

e Molecule 1: Glutamate receptor ionotropic, NMDA 1

19%

78%

Chain A:

LLTD
ZAx:S
2§14
€¥1d

0vTL

8ETT
9€TS
verd
1211

0zZ1d
6111

L11d
9171

TTIV

90Td

OLN

€€T

TeY
0€D

14529

L0¥d

SOvd

{4028

00%I

CTBEA

06€Y

08€I

S9€D

€9ed
PRtct]
ovex

8EEN
LEEY

TEEV
LTES
eced
LIEL
TOEI
68TV
S8TA
8.TS
892D
vSCI
oven
8TCA
60CH
S0TL
7811
1814

8LTY

6350

LSSd
9550

i LS
TSS1
0SS
6¥%9S
vyau

0%SI
6€SGL

GESA
vesyu
€€5d
6254

STSh

€254

TSN

6151
8151

SISV
YISA

CTSH

0TSV

S0ST

8.L¥T

9.L¥A
S.va
YLVA

YOI
€971

987D
ey

8EYD

9€VD

TEVA

CEWA

6L94
TLIT
6990
7991
L5971
7594
059N
679V
8%9L
7oA
9E9M
[45°0¢
9TON
S19T
7191
€T
c19D

G098

209L

L1181
9LSW

€LSA

TLSH
0LSA

195D

T9SL

6284
8281

¥Z81
1184

9T8A
ST8D

ET8N
218N

0184

L08L

S8LW

08LH
6LLS

LLLT

YLLT

89.LM
19.d

€9.4
CTILN

LYLA

8€Ld

9€LT

8TLY

TCLA

8TLI

OTLN

20,3

SOLH

8898

T894
0891

L

cesd
T€81

e Molecule 1: Glutamate receptor ionotropic, NMDA 1

18%

78%

LLTD
cLTa
L9TA
9911
S9TT
€9TI
LSTA
YSTH
0STA
TVIA
8€TT
9€TS
9218
eIl
1211
0Z1d

8TTA
L11d

LOTA

161
061

8LA
TLW

L9H
991

€91
891
SHV
evd
8€H
SeL
ves

€€1

LA
91

L9€X
SSEN
TSEN
€5€T

TSER
0SEN

LEEY
TEEV

§eeT
veen

Teed
L1eL
crel
60EA
TOEI
Tecy
L8TA

S982A
v8ey

18¢I
cLTI

69271
892H

9921
¥scI
672N
8€TT
1221
61CI
L0271
70T
76T

7811

EVSA

T7S1

0¥%SI

6ESL

€€Sd

0€SS

TZSN

SISV

€181

S09T

TOSK

667N

98%L
S8%D

8LYT

9.L¥A

OLYH

99%1

gy
€9%1
29%1

09%A

SS%0

€570
¢Svd
TSPA
0S¥L

0FFN
6E7d

LEVL

(435728

TT%A

YOVH

20vL

00%I

059N

9%9s

€V9I

()

SEIN
YEM

T€9I
0€9Y4

¥29d

8199
L198

€T

LO9N

%098

9.LSH

€LSA
CLSA
TLSH
0.4SA

199D

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#residue_plots

EMD-64337, 9UN2

wwPDB EM Validation Summary Report

Page 6

SE8I

2es8d
T€81

6284

1289

ST8A

tropic, NMDA 2B

€6.LA

T6LL

68.a

S8LH
¥8L4

08.LH
6LLS

TLLN

C9LH

8%.LL

Glutamate receptor

VLT

9eLT

ceLa
TELM

1691

L9

%991

10no

e Molecule 2

16%

80%

Chain B

9121
S0TT
€021
06TI

98TI
S8TI

€8TA
2814

TLIA
TLTI

TOTH
09TI

LSTH
9STA

€ST0

TSTd
0STI

8%Td
L%1D

621D

P14

80TI

661

L6A

Tea

€81

781

8.d

TLA

194
99d

0¥%I

9€D

8S¥)
EEVL
STvd
TI%1
vova
T8€d
B6LEM
S.e4
99€T
eiclons
79€1
29T
6SEH
8SEN
LS€b

TSed
0S€S

8YEN
0%€T
Legyd
61€S
cies
80€T
T8TA
082A
912D
¥9Ch
evea

8¢CI

9zged

€2T1

TeeH
0ze1

0094

8153
L.S4
9.SA
€LSV

S9SKW
%931

TOSKH

L%Sd

LESW

¥zsa

6154

€191

605V

C0SA
TOSA

86¥1
LBTW

S67N
vevM

88¥)
L8¥D

S8%Y

YLvd

41748

68.LIH

L8LD

¥8Ld
€8LT

8.1

8LLT

€LLY

S9LY
¥9L1

0S.LL

8¥LT
LvLY

07LY

8ELA
LELN

EELY

8CTLY

90LN

789D
€894

T.94

€991

0591

9E9V
SEM

TEN
0€91
629
L29L
€29d
9TON
2191

9091

€099

6C8IH

S¢81
wZ8n

028D

tropic, NMDA 2B

10no

Glutamate receptor

e Molecule 2

18%

79%

Chain D

88TS
1874

78IN
€8TA
814
1810

YLIL

TLIA
TLII

6974

0911
B6STN

LSTH

7SIV
€ST0

8¥Td

i4A%s
EVTd

LETH

€CTI
ecid

81T
A%S
[43%¢
Tot1a
00TV
66T
969D
€63
S81

8.d
L.a

1,949
85a

(47

96ed
S6€D

¥8eT

8.LeN

S.LeY

€LEM

L9€T

S9€T
79€1
€9€A

6SEH
8SEN
25¢€b

6EET

LEEY

SEET
YEEN

CEES

TTEH

1621

€6CA

L.T1

85CA
LSCI

(AN

LvTA

6221

9ged

€ee1

02e1

$S02T

€021

BTN

06TI

695A

L9971
9991

€994
09SA
L8S8a
¥994
8%39s
ovsy
LESH
CESL
6154
0TSA
605V
80SH
187D
99L&

Y9%1

[4°328
T19%0

85¥)

|
TL,94
0.9

L99s
PSon

0891
679N

979X

0Z9A

LT98
9TON

8091

Yoo

L.84

0z8d
68LIH
¥8.L4
SL.h
CTLLM

99.1
S9LY

9L

8ELA

9ELT

EELY

TELA

6.4
8TLY

OTLN

COLN

6694

1,89d

€894

089d

6.9d
8.L9S

O

R LDWIDE
PROTEIN DATA BANK

W



Page 7 wwPDB EM Validation Summary Report

EMD-64337, 9UN2

4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, Not provided

Number of particles used 53147 Depositor
Resolution determination method | FSC 0.143 CUT-OFF Depositor
CTF correction method NONE Depositor
Microscope TFS KRIOS Depositor
Voltage (kV) 300 Depositor
Electron dose (e~ /A”) 50 Depositor
Minimum defocus (nm) 1000 Depositor
Maximum defocus (nm) 2000 Depositor
Magnification Not provided

Image detector GATAN K3 (6k x 4k) Depositor
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5 Model quality (i)

5.1 Standard geometry (i)

Bond lengths and bond angles in the following residue types are not validated in this section:
NAG

The Z score for a bond length (or angle) is the number of standard deviations the observed value
is removed from the expected value. A bond length (or angle) with |Z]| > 5 is considered an
outlier worth inspection. RMSZ is the root-mean-square of all Z scores of the bond lengths (or
angles).

. Bond lengths Bond angles
Mol | Chain | oy 71 S5 | RMSZ | (2] >5
1 A 0.09 0/5593 0.25 0/7690
1 C 0.10 0/5647 0.27 0/7746
2 B 0.10 0/5301 0.28 0/7280
2 D 0.10 0/5506 0.28 0/7553
All All 0.10 | 0/22047 | 0.27 | 0/30269

There are no bond length outliers.
There are no bond angle outliers.
There are no chirality outliers.

There are no planarity outliers.

5.2 Too-close contacts (i)

In the following table, the Non-H and H(model) columns list the number of non-hydrogen atoms
and hydrogen atoms in the chain respectively. The H(added) column lists the number of hydrogen
atoms added and optimized by MolProbity. The Clashes column lists the number of clashes within
the asymmetric unit, whereas Symm-Clashes lists symmetry-related clashes.

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 A 5480 0 4908 102 0
1 C 5528 0 5044 93 0
2 B 5211 0 4600 91 0
2 D 5404 0 4837 99 0
3 A 84 0 78 1 0
3 C 112 0 104 1 0
3 D 42 0 39 0
All All 21861 0 19610 364 0

The all-atom clashscore is defined as the number of clashes found per 1000 atoms (including

WO RLDWIDE
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hydrogen atoms). The all-atom clashscore for this structure is 9.

The worst 5 of 364 close contacts within the same asymmetric unit are listed below, sorted by
their clash magnitude.

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
1:C:791: THR:HG22 1:C:792: TRP:H 1.42 0.84
1:A:405:GLN:HG3 | 1:A:407:PRO:HD2 1.66 0.78
1:A:540:ILE:HD11 | 1:A:728:ALA:HB1 1.69 0.75
1:C:67:HIS:HA 1:C:74:MET:HE2 1.71 0.73
2:D:114:PHE:O 2:D:118:GLN:NE2 2.24 0.71

There are no symmetry-related clashes.

5.3 Torsion angles (i)
5.3.1 Protein backbone (3)

In the following table, the Percentiles column shows the percent Ramachandran outliers of the
chain as a percentile score with respect to all PDB entries followed by that with respect to all EM
entries.

The Analysed column shows the number of residues for which the backbone conformation was
analysed, and the total number of residues.

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 A | 791/819 (97%) | 769 (97%) | 22 (3%) 0 [100] [ 100]
1 C | 781/819 (95%) | 758 (97%) | 23 (3%) 0 100 ] [100]
2 B 773/809 (96%) | TAT (97%) | 26 (3%) 0 |
2 D 787/809 (97%) | 758 (96%) | 29 (4%) 0 |

All | Al | 3132/3256 (96%) | 3032 (97%) | 100 (3%) 0 |

There are no Ramachandran outliers to report.

5.3.2 Protein sidechains ()

In the following table, the Percentiles column shows the percent sidechain outliers of the chain
as a percentile score with respect to all PDB entries followed by that with respect to all EM
entries.

The Analysed column shows the number of residues for which the sidechain conformation was
analysed, and the total number of residues.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#torsion_angles
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#protein_backbone
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Percentiles

Mol | Chain Analysed Rotameric | Outliers
1 A 494/706 (70%) 494 (100%) 0
1 C 515/706 (73%) 515 (100%) 0
2 B 441/706 (62%) 441 (100%) 0
2 D 477/706 (68%) 477 (100%) 0
All All 1927/2824 (68%) | 1927 (100%) 0

There are no protein residues with a non-rotameric sidechain to report.

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 26
such sidechains are listed below:

Mol | Chain | Res | Type
1 C 257 ASN
1 C 556 GLN
2 D 649 ASN
1 C 521 ASN
1 C 705 HIS

5.3.3 RNA (D

There are no RNA molecules in this entry.

5.4 Non-standard residues in protein, DNA, RNA chains (i)

There are no non-standard protein/DNA/RNA residues in this entry.

5.5 Carbohydrates (i)

There are no oligosaccharides in this entry.

5.6 Ligand geometry (i)

17 ligands are modelled in this entry.

In the following table, the Counts columns list the number of bonds (or angles) for which Mogul
statistics could be retrieved, the number of bonds (or angles) that are observed in the model and
the number of bonds (or angles) that are defined in the Chemical Component Dictionary. The
Link column lists molecule types, if any, to which the group is linked. The Z score for a bond
length (or angle) is the number of standard deviations the observed value is removed from the


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#rna
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#nonstandard_residues_and_ligands
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expected value. A bond length (or angle) with |Z| > 2 is considered an outlier worth inspection.
RMSZ is the root-mean-square of all Z scores of the bond lengths (or angles).

. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | o o RMSZg #1Z| > 2 | Counts RMSZg 47| > 2
3 NAG A 906 1 14,14,15 0.23 0 17,19,21 0.40 0
3 | NAG | A | 901 | 1 |14,14,15] 0.24 0 17,1921 | 0.42 0
3 NAG C 901 1 14,14,15 0.22 0 17,19,21 0.43 0
3 NAG A 903 1 14,14,15 0.20 0 17,19,21 0.41 0
3 NAG C 908 1 14,14,15 0.22 0 17,19,21 0.43 0
3 NAG A 902 1 14,14,15 | 0.21 0 17,19,21 0.42 0
3 NAG C 902 1 14,14,15 | 0.24 0 17,19,21 0.43 0
3 NAG A 905 1 14,14,15 0.23 0 17,19,21 0.38 0
3 | NAG | C 904 | 1 |14,14,15] 022 0 17,1921 | 0.43 0
3 NAG D 903 2 14,14,15 0.22 0 17,19,21 0.42 0
3 [ NAG | D | 901 ]| 2 |1414,15] 0.22 0 17,1921 | 0.42 0
3 NAG C 906 1 14,14,15 | 0.20 0 17,19,21 0.42 0
3 NAG C 907 1 14,1415 | 0.27 0 17,1921 | 0.37 0
3 NAG D 902 2 14,14,15 0.20 0 17,19,21 0.44 0
3 NAG C 903 1 14,14,15 0.22 0 17,19,21 0.41 0
3 NAG A 904 1 14,14,15 0.28 0 17,19,21 0.51 0
3 NAG C 905 1 14,14,15 0.23 0 17,19,21 0.42 0

In the following table, the Chirals column lists the number of chiral outliers, the number of chiral
centers analysed, the number of these observed in the model and the number defined in the
Chemical Component Dictionary. Similar counts are reported in the Torsion and Rings columns.

-> means no outliers of that kind were identified.

Mol | Type | Chain | Res | Link | Chirals | Torsions Rings
3 NAG A 906 1 - 0/6/23/26 | 0/1/1/1
3 NAG A 901 1 - 2/6/23/26 | 0/1/1/1
3 NAG C 901 1 - 2/6/23/26 | 0/1/1/1
3 NAG A 903 1 - 2/6/23/26 | 0/1/1/1
3 NAG C 908 1 - 2/6/23/26 | 0/1/1/1
3 NAG A 902 1 - 2/6/23/26 | 0/1/1/1
3 NAG C 902 1 - 4/6/23/26 | 0/1/1/1
3 NAG A 905 1 - 0/6/23/26 | 0/1/1/1
3 NAG C 904 1 - 4/6/23/26 | 0/1/1/1
3 NAG D 903 2 - 2/6/23/26 | 0/1/1/1
3 NAG D 901 2 - 2/6/23/26 | 0/1/1/1
3 NAG C 906 1 - 2/6/23/26 | 0/1/1/1
3 NAG C 907 1 - 0/6/23/26 | 0/1/1/1

Continued on next page...
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Continued from previous page...

Mol | Type | Chain | Res | Link | Chirals | Torsions Rings
3 NAG D 902 2 - 3/6/23/26 | 0/1/1/1
3 NAG C 903 1 - 2/6/23/26 | 0/1/1/1
3 NAG A 904 1 - 2/6/23/26 | 0/1/1/1
3 NAG C 905 1 - 2/6/23/26 | 0/1/1/1

There are no bond length outliers.

There are no bond angle outliers.

There are no chirality outliers.

5 of 33 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
3 C 902 | NAG | O5-C5-C6-06
3 C 905 | NAG | O5-C5-C6-06
3 A 902 | NAG | O5-C5-C6-06
3 C 906 | NAG | O5-C5-C6-06
3 C 904 | NAG | C4-C5-C6-06

There are no ring outliers.

2 monomers are involved in 2 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
3 A 903 | NAG 1 0
3 C 903 | NAG 1 0

5.7 Other polymers (i)

There are no such residues in this entry.

5.8 Polymer linkage issues (i)

There are no chain breaks in this entry.
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