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This is a wwPDB X-ray Structure Validation Summary Report for a publicly released PDB entry.

We welcome your comments at validation@mail.wwpdb.org
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https://www.wwpdb.org/validation /2017 /Xray ValidationReportHelp
with specific help available everywhere you see the (i) symbol.

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

MolProbity : 4.02b-467

Mogul : 1.8.5 (274361), CSD as541be (2020)
Xtriage (Phenix) : NOT EXECUTED
EDS : NOT EXECUTED
Percentile statistics : 20191225.v01 (using entries in the PDB archive December 25th 2019)
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.23.2
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1 Overall quality at a glance (i)

The following experimental techniques were used to determine the structure:
X-RAY DIFFRACTION

The reported resolution of this entry is 2.50 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 NN | B
Ramachandran outliers NN | W 0.3%
Sidechain outliers I I I 6.6%
Worse Better
I Percentile relative to all X-ray structures
[l Percentile relative to X-ray structures of similar resolution
Metric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
Clashscore 141614 5346 (2.50-2.50)
Ramachandran outliers 138981 5231 (2.50-2.50)
Sidechain outliers 138945 5233 (2.50-2.50)

The table below summarises the geometric issues observed across the polymeric chains and their
fit to the electron density. The red, orange, yellow and green segments of the lower 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%

Note EDS was not executed.

Mol | Chain | Length Quality of chain
1 A 492 69% 22% . 5%
1 C 492 71% 21% . 5%
2 B 523 76% 21%
2 D 523 77% 20%

The following table lists non-polymeric compounds, carbohydrate monomers and non-standard
residues in protein, DNA, RNA chains that are outliers for geometric or electron-density-fit crite-
ria:
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Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
4 CFM A 496 - - X -
4 CFM C 497 - - X -
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2 Entry composition (i)

There are 7 unique types of molecules in this entry. The entry contains 16295 atoms, of which 0
are hydrogens and 0 are deuteriums.

In the tables below, the ZeroOcc column contains the number of atoms modelled with zero occu-
pancy, 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 NITROGENASE MOLYBDENUM-IRON PROTEIN ALPHA

CHAIN.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
1 A 467 3708 2360 629 695 24 0 0 0
Total C N O S
1 C 468 3712 2363 630 695 24 0 0 0

There are 2 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual Comment Reference
A 195 GLN HIS engineered mutation | UNP P07328
C 195 GLN HIS engineered mutation | UNP P07328

e Molecule 2 is a protein called NITROGENASE MOLYBDENUM-IRON PROTEIN BETA

CHAIN.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
2 B 022 A174 2666 705 775 28 0 0 0
Total C N O S
2 D 522 4174 2666 705 775 28 0 0 0

e Molecule 3 is 3-HYDROXY-3-CARBOXY-ADIPIC ACID (three-letter code: HCA) (for-
mula: C7H1007).


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#entry_composition
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Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C O
3 A 1 14 7 7 0 0
Total C O
3 C 1 14 7 7 0 0

e Molecule 4 is FE-MO-S CLUSTER (three-letter code: CFM) (formula: Fe;MoSy).

CFM
FE6 S2B MO1
Fe cMo
FE2
S1B /
e
res € Fe Ssia
SaR*BrEs
S
e .
FE1 K
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total Fe Mo S
4 A 1 17 7 1 9 0
Total Fe Mo S
4 C 1 17 7 1 9 0
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e Molecule 5 is FE-S CLUSTER (three-letter code: CLP) (formula: FegSg).

CLP
S3A FE4
Fe
FE3 T i
Fe Fo St S1A Fe
Fe
Fe s1B " S3B g= -
S2A FE2
Fe
FE8 S4B
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total Fe S
5 A 1 15 3 7 0 0
Total Fe S
5 C 1 15 3 7 0 0

e Molecule 6 is CALCIUM ION (three-letter code: CA) (formula: Ca).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
6 B 1 Total Ca 0 0
1 1
6 D 1 Total Ca 0 0
1 1
e Molecule 7 is water.
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O
7 A 102 102 102 0 0
Total O
7 B 114 14 114 0 0
Total O
7 C 74 4 74 0 0
Total O
7 D 143 143 143 0 0
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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.

Note EDS was not executed.

e Molecule 1: NITROGENASE MOLYBDENUM-IRON PROTEIN ALPHA CHAIN

———
« 5%

22%

M < © NN o <
0 W0 e} 383
oA =} O < >

69%

NENW © I~ 0D O
N RESEAEY] [
H &xAmzEx

0
o)
=

Chain A:

Y.d

TLM

0LA

893

o
0
3

~
<
H

Soch

(44

66TN

L6TI

761D

1

98T4
2814
0LTH
€971

TST0
0STA

T

15491
07Tl

9ETA

€eTH
ceTY

611D

ETIN

TTTL
OTTA

80TV

+

YOTL

2]
=3
-
)

<
)
<

1

©
o<
O

0
s
Y

re)
~
=

C9€H

09ed

8GET

9G€D

%921

¥ses

zseh

8¥%cy

6€TH

9ETM
SETY

TeTI
0€TN
6CCA

prasi]
lqan

€T

81CS

6024

SOV

ToPd

SYPa
vvvm

6EVY

9TWA

(4470

0z

LT%3
9TvI
STvY
A2

civd

6074

vovA

TO%A

96€Q

T6EW

L8EX

98€d

€8€H

6.LEX

CTLEW

69€Q

e Molecule 1: NITROGENASE MOLYBDENUM-IRON PROTEIN ALPHA CHAIN

——
« 5%

21%

71%

Chain C:

083

LY1

0EX

= N m D © I~ ©
o N AESESE]
1“"”:"&:‘&‘:'

prasi
92CI

€TTA

6024

SOoCM

Ll

66TN

L6TI

761D

9814
28TH
0LTY
€9TI

SGTd
%510

TSTD
0STA

OvTL
9€Td

€ETA
CETV

ETTIN

TITL
OTTA

80TV

+

Y0TL
€0TL

©
o)
Hzl

£8€H

78€4d
08€d
6LEX
CLEW
69€d

C9€H

09ed

89€T

9G€D

g

£7eY

SEEM

L0€d

70eN

coed

vecH

82y

6.LTH

S.20
%921
928
[4:14i]
ia
6ETH

9ETM
SETV

TecI
0EZN
6CCA

6.L%M
VLo
€LV
cLvM

SOVH

Ll

SYva
YrvM

674

(4475

0Z¥1

9THI

2572

6074

7ovA

TO%A

96€a

T6EW

68€Y

L8EX

e Molecule 2: NITROGENASE MOLYBDENUM-IRON PROTEIN BETA CHAIN

S8€d

21%

76%

Chain B:

RLDWIDE

erpBe

0O
PROTEIN DATA BANK

W


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

1FP4

wwPDB X-ray Structure Validation Summary Report

o oo
& e} [re)
= > —

Page 8

9V

8ETD

SeTd
7498

0gTd

3

S60
76D

26S

1.3

9LA

v.LD

cLd
TLD

3

8sd

9GN

™
N
=

L

NITROGENASE MOLYBDENUM-IRON PROTEIN BETA CHAIN

6,23
8.2h

CTLTA

992a

¥92d

09ZA

feierac

S9¢s

6VCA

LYTH

¥9CT

(444!

8ETH
LgTd

Teed

€T

60TL

902y

[4o4cs

LBTM
961D

v6TA
€6TH
48]

6814

08Td

8.4
LL1a

cL1d
TLIN

TSI

67TA

8EVA

6CVH
8CVM

15478

60%1

S0%Y

€073
covM
oY

v6e1
€6€1

06€d
6.LET
LLEW
0LEM
69€1
89¢€Y
T9eM

9S€EL

TSEN

8ved
seed
veed
HZeEM
ceeT

STEN

SOEA
6624

962M

TS
7281

9150

CTISH

0TSY
60SL

2091

66VN
86¥A
L6¥1

v6v1
€671

T67IW

L8YA

LLYH

S.va

8974

LSYH

{47474

e Molecule 2

20%

77%

Chain D

67IA

VTN

8€TD

S¢T4d

962M

L8tV

6.2
8.zb

CTLTK

v9¢d

fistace

§5¢s

6¥CA

LYTH

444!

{4448

8€TH
Lggd

Teea

TZeN

E€TTN

60TL

902y

2oz

L6TM
961D

V6T

261S

8818

081d

8.13
LL1a

cLTa
TLIA

PSTH

8EVN

6CVH
8ThM

1347
60%1

S0V

e0%)
covM
To%d

v6€T1
€6€1

06ed
6LET
LLEW
0LEM
69€T
89¢€Y
S9ex

29€T
TOEM

95el
CTSEN
0S€Y
8ved
8eed
veen
STEN

v1ed
€TEA

S0EA

6623

[aa<1¥
T2S1

915a

019y
60SL

+

20ST

667N
867A
L6YT

7671
€671

T67IW

L8%A

LLYH

S.%a

8974

{44718

O

R LDWIDE
PROTEIN DATA BANK

W



Page 9

wwPDB X-ray Structure Validation Summary Report

4 Data and refinement statistics (i)

Xtriage (Phenix) and EDS were not executed - this section is therefore incomplete.

Property Value Source
Space group P1211 Depositor
Cell constants 107.20A  130.20A 80.40A .
Depositor
a, b, c,a, B,y 90.00°  111.20°  90.00°
Resolution (A) 20.00 - 2.50 Depositor
% Data corppleteness (Not available) (20.00-2.50) Depositor
(in resolution range)
Ronerge 0.08 Depositor
Reym (Not available) Depositor
Refinement program X-PLOR Depositor
R, Rfree 0.184 , 0.240 Depositor
Estimated twinning fraction No twinning to report. Xtriage
Total number of atoms 16295 wwPDB-VP
Average B, all atoms (A?) 28.0 wwPDB-VP



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#data_stats
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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: CA,
CLP, HCA, CFM

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 | prigy7 1 47155 | RMSZ 47| >5
1 A 0.74 0/3793 1.41 | 49/5114 (1.0%)
1 C 0.85 1/3797 (0.0%) 1.44 56/5120 (1.1%)
2 B 0.72 0/4280 1.31 55/5786 (1.0%)
2 D 0.72 0/4280 1.30 56/5786 (1.0%)
All All 0.76 | 1/16150 (0.0%) | 1.36 | 216,/21806 (1.0%)

All (1) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms Z Observed(A) | Ideal(A)
1 C 418 | PRO | N-CD | -26.97 1.10 1.47

The worst 5 of 216 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z Observed(°) | Ideal(°)
1 A 49 | ASN | CB-CA-C | -14.28 81.84 110.40
1 C 49 | ASN | CB-CA-C | -13.93 82.54 110.40
1 C 418 | PRO | CA-N-CD | 13.66 130.82 111.70
1 C 418 | PRO | N-CA-CB | -10.43 90.78 103.30
1 C 20 LYS | N-CA-CB | -10.30 92.05 110.60

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.

WO RLDWIDE
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The all-atom clashscore is defined as the number of clashes found per 1000 atoms (including
hydrogen atoms). The all-atom clashscore for this structure is 7.

The worst 5 of 232 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)
2:B:146:MET:HG3 | 2:B:180:PRO:HB2 1.62 0.82
2:D:390:PRO:HB2 | 2:D:393:ILE:HD11 1.63 0.81
2:B:390:PRO:HB2 | 2:B:393:ILE:HD11 1.64 0.80
1:C:350:ARG:NH1 1:C:416:ILE:O 2.17 0.77
2:D:146:MET:HG3 | 2:D:180:PRO:HB2 1.66 0.77

There are no symmetry-related clashes.

5.3 Torsion angles (i)

5.3.1 Protein backbone (i)

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

of similar resolution.

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


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#torsion_angles
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_backbone
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Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 A 463/492 (94%) | 433 (94%) | 28 (6%) 2 (0%) 34 b4
1 C 464/492 (94%) | 437 (94%) | 26 (6%) 1 (0%) 47 68
2 B 520/523 (99%) | 508 (98%) | 11 (2%) 1 (0%) 47 68
2 D 520/523 (99%) | 507 (98%) | 12 (2%) 1 (0%) 47 68
All All 1967,/2030 (97%) | 1885 (96%) | 77 (4%) 5 (0%) 41 61

All (5) Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 6 ARG
2 B 255 SER
2 D 255 SER
1 A 355 ILE
1 C 355 ILE

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 X-ray entries followed by that with respect to entries of similar
resolution.

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

Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 A 397/415 (96%) 367 (92%) | 30 (8%) 137 25
1 C 396/415 (95%) 369 (93%) | 27 (T%) 16| 30
2 B 454/455 (100%) | 426 (94%) | 28 (6%) 181 35
2 D 454/455 (100%) | 427 (94%) | 27 (6%) 19 37
All All 1701/1740 (98%) | 1589 (93%) | 112 (7%) 16| 32

5 of 112 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
2 B 512 MET
2 D 505 LEU
1 C 264 LEU
2 D 461 GLU
2 D 244 LEU



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_sidechains
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Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 31
such sidechains are listed below:

Mol | Chain | Res | Type
2 B 518 ASN
2 D 499 ASN
1 C 230 ASN
2 D 518 ASN
2 D 278 GLN

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 monosaccharides in this entry.

5.6 Ligand geometry (i)

Of 8 ligands modelled in this entry, 2 are monoatomic - leaving 6 for Mogul analysis.

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
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 | | " RSz, g#|Z| > 2 | Counts RMSZg#|Z| > 2
5 | CLP C 499 | 12 02125 - 5 _
4 CFM C 497 1 0,24,24 - - -
3 HCA C 495 - 4,13,13 | 0.54 0 4,18,18 | 1.27 1 (25%)
3 HCA A 494 - 413,13 | 0.38 0 418,18 1.22 1 (25%)
5 | CLP A | 498 | 12 |02125| - 5 _
4 CFM A 496 1 0,24,24 - - -



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#rna
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
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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
5 CLP A 498 | 1,2 - - 0/9/9/10
5 CLP C 499 | 1,2 - - 0/9/9/10
3 HCA C 495 - - 4/7/17/17 -
3 HCA A 494 - - 4/7/17/17 -
There are no bond length outliers.
All (2) bond angle outliers are listed below:
Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(®)
3 A 494 | HCA | C4-C5-C6 | 2.13 114.62 111.39
3 C 495 | HCA | C4-C5-C6 | 2.11 114.59 111.39

There are no chirality outliers.

5 of & torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
3 A 494 | HCA | C2-C3-C4-C5h
3 A 494 | HCA | C7-C3-C4-C5h
3 A 494 | HCA | O7-C3-C4-Ch
3 A 494 | HCA | C3-C4-C5-C6
3 C 495 | HCA | C2-C3-C4-C5

There are no ring outliers.

4 monomers are involved in 16 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
5 C 499 | CLP 2 0
4 C 497 | CFM 6 0
5 A 498 | CLP 3 0
4 A 496 | CFM 5 0

5.7 Other polymers (i)

There are no such residues in this entry.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
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5.8 Polymer linkage issues (i)

There are no chain breaks in this entry.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#polymer_linkage
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6 Fit of model and data (i)

6.1 Protein, DNA and RNA chains (i)

EDS was not executed - this section is therefore empty.

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

EDS was not executed - this section is therefore empty.

6.3 Carbohydrates (i)

EDS was not executed - this section is therefore empty.

6.4 Ligands (i)

EDS was not executed - this section is therefore empty.

6.5 Other polymers (i)

EDS was not executed - this section is therefore empty.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_model_data
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_protein_na_chains
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
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