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PDB ID
Title
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Deposited on
Resolution

Mar 8, 2026 — 05:36 AM UTC

1M34 / pdb_00001m34

Nitrogenase Complex From Azotobacter Vinelandii Stabilized By ADP-Tetra
fluoroaluminate

Schmid, B.; Einsle, O.; Chiu, H.-J.; Willing, A.; Yoshida, M.; Howard, J.B.;
Rees, D.C.

2002-06-27

2.30 A(reported)

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
A user guide is available at

https://www.wwpdb.org/validation /2017 /Xray ValidationReportHelp

with specific help available everywhere you see the (i) 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:

MolProbity : 4-5-2 with Phenix2.0
Mogul : 2022.3.0, CSD as543be (2022)

Xtriage (Phenix) : NOT EXECUTED

EDS : NOT EXECUTED

Buster-report : wwPDB partial adaption of 1.1.7 (2018)
Percentile statistics : 20250101.v01 (using entries in the PDB archive January 1st 2025)
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:
X-RAY DIFFRACTION

The reported resolution of this entry is 2.30 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 0 - 15
Ramachandran outliers I I T 0.5%
Sidechain outliers I 0 D .39
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 190562 6919 (2.30-2.30)
Ramachandran outliers 187476 6854 (2.30-2.30)
Sidechain outliers 187428 6854 (2.30-2.30)

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 491 65% 29% A
1 C 491 66% 28% A
1 I 491 63% 30% -
1 K 491 64% 30% -
2 B 522 74% 23%

2 D 522 69% 30%

2 J 522 76% 22%

2 L 522 75% 22%

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

Mol | Chain | Length Quality of chain
3 E 289 61% 30% 5%
3 F 289 60% 32% . 5%
3 G 289 61% 31% 5%
3 H 289 63% 29% . 5%
3 M 289 66% 27% S 5%
3 N 289 62% 29% 5%
3 O 289 62% 30% . 5%
3 P 289 62% 30% 5%

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:
Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
4 HCA A 2094 X X - -
4 HCA C 2294 - X - -
4 HCA I 4094 X X - -
4 HCA K 4294 - X - -
gPDB
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2 Entry composition (i)

There are 12 unique types of molecules in this entry. The entry contains 50568 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 478 3795 2413 647 710 25 0 0 0

Total C N O S
1 C 478 3795 2413 647 710 25 0 0 0

Total C N O S
1 I 478 3795 2413 647 710 25 0 0 0

Total C N O S
1 K 478 3795 2413 647 710 25 0 0 0

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 522 4174 2666 705 775 28 0 0 0

Total C N O S
2 D 522 4174 2666 705 775 28 0 0 0

Total C N O S
2 J 522 4174 2666 705 775 28 0 0 0

Total C N O S
2 L 022 4174 2666 705 775 28 0 0 0

e Molecule 3 is a protein called Nitrogenase Iron Protein 1.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace

Total C N O S
3 2 274 2073 1296 353 403 21 0 0 0

Total C N O S
3 K 274 2073 1296 353 403 21 0 0 0

Total C N O S
3 G 274 2073 1296 353 403 21 0 0 0

Total C N O S
3 H 274 2073 1296 353 403 21 0 0 0

Continued on next page...
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Continued from previous page...
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace

Total C N O S
3 M 274 2073 1296 353 403 21 0 0 0

Total C N O S
3 N 274 2073 1296 353 403 21 0 0 0

Total C N O S
3 0 274 2073 1296 353 403 21 0 0 0

Total C N O S
3 P 274 2073 1296 353 403 21 0 0 0

e Molecule 4 is 3-HYDROXY-3-CARBOXY-ADIPIC ACID (CCD ID: HCA) (formula:

C7H;007).
HCA
02
Ho 0"
O B
OH
c2 >~ 3 06
OH
ar~C7~
Ccs ‘
c4
ce/ @)
04 HO ‘\\ 05
O
03
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C O
4 A 1 14 _ 0 0
Total C O
4 C 1 14 _ 0 0
Total C O
4 I 1 14 _ 0 0
Total C O
4 K 1 14 _ 0 0

e Molecule 5 is FE-MO-S CLUSTER (CCD ID: CFM) (formula: FezMoSy).
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Mol

Chain

Residues

Atoms

ZeroOcc

AltConf

1

Total Fe
17 7

Mo
1

0 0

Total Fe
17 7

Mo
1

Total Fe
17 7

1

Total Fe
17 7

Mo
1

O© NO N|O© O

e Molecule 6 is CALCIUM ION (CCD ID: 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

Total Ca

6 J 1 1 1 0 0
6 L 1 Toltal Cla 0 0

e Molecule 7 is FE(8)-S(7) CLUSTER (CCD ID: CLF) (formula: FegS7).
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FES

Fe

CLF

FE8

FE7
Fe FE6

) F@A "Fio .
#Fe szE!:e
s2A S Fe Fe2

Fe

FE3 S4A

Mol

Chain

Residues

Atoms

ZeroQOcc

AltConf

1

Total Fe
15 8

0

0

Total Fe
15 8

Total Fe
15 8

Total Fe
15 8

~N NN N NN

e Molecule 8 is MAGNESIUM ION (CCD ID: MG) (formula: Mg).

Mol | Chain | Residues Atoms ZeroOcc | AltConf

3 B 1 Total Mg 0 0
1 1

3 o 1 Total Mg 0 0
1 1

3 G 1 Total Mg 0 0
1 1

3 o 1 Total Mg 0 0
1 1

3 M 1 Total Mg 0 0
1 1

3 N 1 Total Mg 0 0
1 1

3 0 1 Total Mg 0 0
1 1

8 P 1 Toltal N{g 0 0
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e Molecule 9 is TETRAFLUOROALUMINATE ION (CCD ID: ALF) (formula: AlFy).

ALF
F2

F

A Fo A

F Fa

AL
F
F3
Mol | Chain | Residues Atoms ZeroOcc | AltConf

9 B 1 Total All IZ 0 0
9 o 1 Total All Ii 0 0
9 G 1 Total All Ii 0 0
9 0 1 Total 1?1 IZ 0 0
9 M 1 Total All Ii 0 0
9 N 1 Total All Ii 0 0
9 0 1 Total All Ii 0 0
9 P 1 Total All i 0 0

e Molecule 10 is IRON/SULFUR CLUSTER (CCD ID: SF4) (formula: FesS,).
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SF4
S3 FE1
FE4 F
Q2 F e g2
S4
ST FE3
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total Fe S
10 E 1 3 i 4 0 0
Total Fe S
10 G 1 3 i 4 0 0
Total Fe S
10 M 1 3 i 4 0 0
Total Fe S
10 O 1 3 i 4 0 0

ADP
IJQH)
M N\;:\
o D
. -;::::_N P e—
i OH
P
wQ
/’ “OH
o
) 'OC:
JHO A
F=0,.
‘ o4 0y
“Ho =
P on,
«O -
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Mol | Chain | Residues Atoms ZeroOcc | AltConf
e o oS er [
[ et or |
IR
I
I
IR
IR
I
e Molecule 12 is water.

Mol | Chain | Residues Atoms ZeroOcc | AltConf

12 | A 128 Tioztgl 1(2)8 0 0

12 | B 178 Ti()?tgl 1(7)8 0 0

12 | C 151 Tf;fl 121 0 0

12 | D 171 Tf;fl 1% 0 0

12 | E 41 thlal fl 0 0

12 | F 39 ngal 3% 0 0

12 | G 56 ngal 5% 0 0

12 | H 26 ngal 2% 0 0

12 I 190 110531 180 0 0

12 J 207 205,?1 2%)7 0 0

12 | K 109 110531 1(39 0 0

12 | L 170 Tlo;gl 1(7)0 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
12 | M 62 foral O 0 0
12 | N 41 foral D 0 0
12 | 0 30 forl 9 0 0
12 | P 25 Tgt;‘l 2% 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

29%

0
~
=

65%

Chain A:

TOTI
00TX

IIII.Iw © o
Q [l
= II:= ”

288

8LW

i
3

6G1

3

1670
1874

78Td

28TY
T8TA

B6LTA

LLTL
9LTH

ZA%¢

891X

€9TI

091D
6STI

LSTD

€eed
ceeN

8CeI

90€T

26cI

98ZN

¥82d
€8¢s

08z
6L

TLTN
892A
S92L
%921
€923
1924

6521
89CS

952a

3¢S

1aa
ey
€TTA
ceea

6023

L0271

LEVd

€EVN
(4557}

62%d
8TV

147208

{744

0Zy'1

STHY

80%d

oA

86EL

T6EN

26eN
T6EN

88€d

S8€d

€8€H

SLEA

89¢ed

79€1

C9€H

09ed

9G€D
SGET
45198

0seyd

vved
eved
(47478
TveR

6EEN

9€€d
SEEM

TLYM

0L¥%d
69%N

SOV

SG%D

TSVH

677d

LYYS

Svva

[4747:!

6ETY

e Molecule 1: Nitrogenase Molybdenum-Iron Protein alpha chain

28%

66%

Chain C:

TT1L

LOTN

00TA

86N

4444

zeea

6024

26Ts

¥81d
€810
814
T8TA

8LTI
LLTL
9LTH

69TA
89TA

Ll

091D

LSTD

SGTd

€574

0STA

8¥TI

STIN
PIT

LETH

PETT
EETA

TETT
0ETH

121D

3

€CTI
8114
L11a
9118

ETTIN

Svva

£Y¥S

157470

6EVY
8EVd

[457)
1472’8

PRa
14728

iZ4748)

(4472

0Z¥1

9T¥I
STPY

(4572

80%d
LO%A

7ovA

86EL

T6EW

z6eN
T6EN

88€d
L8EX

€8€H

6LEX

LLEL

SLEA

CTLEN

i

T9ed

8G€T
LSED

vsex

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W


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

wwPDB X-ray Structure Validation Summary Report 1M34

Page 13

YLV

SOV

TS¥H

8¥¥d

11

Nitrogenase Molybdenum-Iron Protein alpha cha:

e Molecule 1

30%

63%

Chain I

L.a

S.I
v.d

TLM

69D
893

99D

094
651

981
SSD

€50

S7D
70
6EA
Led

SEN

Ll

091D
6STI

LSTD

§S8Td
7510

L

0STA

8¥TI

Ll

6ETH

LeTd

YETT
EETH

TETT

4428

+
i

6110
8114
L11a

3

0TTA

Ll
i

00TA

86N

964

S¢S

vvca

6ecd
8€TS

4

CETH

6CCTA

veey
81¢s

60231

90CA
702d

20ozA

1610

S8TH
¥81d
€8TD

80%3
LOVA
oA

T6EN

26eN
T6EN

88€d

98ed

€8€H
z8eY

6LER

LLEL

69€d
89¢€d

Y9€T

T9gH
09€d

8G€T

45198

sved
¥ved
€ved
(47478

SEEM

€€ed
CEEN

0EEN

8CE€L

(4538

80€S

90€T

€0eL

26zl

YLV

0L%d
697N

SOV
79%a

1

TSVH

6%¥d

Ll

6ETY

LEYd

EEVH
zEYD

6274
14728

9TYA

e Molecule 1

¥Zvd

0Z¥1

9T¥I

+

cTvd

11

Nitrogenase Molybdenum-Iron Protein alpha cha

30%

64%

Chain K

00TA

86N

964

Ll

8LW

SLI
YLd

TLA

8934

79X

i

290

6SI
851

94T

90TA
SOoZM

20zA

€6TT

1610

¥81H

28TH

B6LIA

YL

0LTX

6STI

LSTD

SST1d
¥ST0

Ll

448"

6ETH

LETH
9€TA

PETT
EETA

TETT

7498

oztd

L11d

Pi1d

TT1L

LOTN

+
i

[4U%)]

ceEN
8zeI
90€T

98CZH

¥82d

28¢1

082N

L92x1
992d
S92L
%921

1924

6S82I
8928

992a

¥9cs
€9CM

TSV

8%y

9%ZH

(4740

6ECH

SETY
veea

0€TN
62CA

i

gecI
4444

zeea

6024

62cvd
147208

9TYA

¥Zvd

0Z¥%1

LI%Y

807
LOVA

70%A

TO%A

LBES
96€d

T6EW

L8EX

€8€H

6LEX
8.L€D

SLEA

89€d

79eT

Nitrogenase Molybdenum-Iron Protein beta cha

TLYM

0L%d
697N

L9YT

SOV

6574

TSYH
(011728

LYYS

SYva
447

TY7I

6EVY

e Molecule 2

LEVd
9EVI

EEVA
TeEVD

1n

23%

74%

Chain B

6ETA
CETH
8TTY

SeTd
747

0zTa

8TTH

911d
STTS

*

0TTd
FOTIN

00TY

98I
284
cld
TLD
SON
T84
Ly1
EVA
ovI
Ley
P11

€1d
CTA

O

R LDWIDE
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 1M34

Page 14

18CH

09zZA
6524

LG2d

¥5¢1

67CA

LY

9€TN

Teea

8¢td

TZeN

9TTH

¥1ea

902H

[doac

66TN
861d

98T1L

T8TA

8.13

TLTH

9911

(45198

091
631D

FSTH

67TA

¥91d

T6EA
06€ed

S8€d

£8€1

T8€X
08EA

LLEW
9LEN

0LegM
69€T
89€Y

99¢€Yd

€9€H

6GEH
8GES

9G€eL

CSGEN

0GeY

oveN

T%ed

TEEN

vzen

{44591

61€d

vied
E€TEA

60€EM

S0€A
voed

L6CTH
96ZM

v62h
€621

§8¢d

1

8TSN
9150

€18h
CISH

60GL

S087T
7094

00Ss
667N
86¥%A
¥6v1
T67IW

L8YA

Nitrogenase Molybdenum-Iron Protein beta cha

S8%1

S.va

CLvd

Ll

€574

SYIN

+

6CYH

13478

(1544

€073

T0PY

e Molecule 2

66EN

76€T

C6EH

1n
30%

69%

Chain D

CeTL
Teca
612D

9TTH

¥1ea
ETTN

L0TK
902y
(04 §
[doac

66TN
86TQ

98T1L

08Td

8.T4d
LL1d

vL14
0LTH
S9Td
2911
191d
091a
6ST1D

TSI

CSTL

67TA
¥v1d
6ET
8ETD
LETN
CETH
8zTh

ScTd
7498

6G€H
8G€ES

9G€L
SGEN

CSGEA
0GeY
9veEN
T9ed
TeeN
SCEL
0ZEW
8T€I
vied

60€EM
80€L

SOEA
voed

00€x

L6CH
96CTM

v62h
88C1
§8¢d
182K
z9ca

1921
09ZA

85cd

3

%521

LYTH

€V

6ECTA
8ETH

9ECN

874

DO+ NMT WO~
ONNNKNSNNNS
< + < & & &
H oAy A .

79vA
¥s%a
€574
[45340]
TSVI
STIN
€YPI
{47471
15747
8EWN

(1544

v6€1

T6EA
06€d
68€d

98€1
S8€d

€8€1

T8€X
08EA

LLEW
9LEA
S.ed

0LEM
69€1

99€4
S9€N

€9€H

8TSN
LISk
9150

€150

0 O < ® O
& & v Ww n v n w0
= =0nH - [N

v6¥1
T67IW

88%d

22%

1n

76%

Nitrogenase Molybdenum-Iron Protein beta cha

e Molecule 2
Chain J:

67TA

sv1a

8ETD

TTTA

YOTIN
€0Td

169D

884

98I

8

284

9G€L

CSEN

TeER

vred

60€M

SOEA
voed

L6CH
96TM

98¢d

182

09zZA
6524

¥5¢1

Legd
9ECN

Teed

91T

¥1ea

902H
socy

cocd

66TN
8610

SLTI

0LTH

(419

6S1D

PSTH
€610

TSTL

LSYH

SSPL
¥sva
i

1S7I

SYIN

{47478

Sevd

0EVT

€CvI

¥1vd
E€T¥S

00%%

i

96€H
S6€0
76€T

C6EH
T6EA

68€d

S8€d

€8€1

T8€X

LLEW

1

8TSN

Nitrogenase Molybdenum-Iron Protein beta cha

915a

3

CISH

60SL

S0S7T
vosy

TOSI
00SS
667N
867N

671

T67IW

887
187K

8LVH
LLVH
9.%4
S.va

cLvd

6971
89%4

22%

1n

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W

75%

e Molecule 2
Chain L:



wwPDB X-ray Structure Validation Summary Report 1M34

Page 15

LETIN
7498

0214

8TTH

9T1d
STTS

*

0TTd
6012
8014
YOTN
00TH
96A
76D
169D

884

S8L

284

75

893

1S3

6L

0%I

zea

LLT1
1921
09zZA
6524

PASA:S

%521

Ly

9€TN

Tecd

0zzs
612D

9TTH

¥1ea

Ll

902y
S0cy

Ll

66TN

€6TH

3

181d

8.L1d
LL1a

0LTH

YTV

29T
T91Q

9GTd

YSTH
€391

67TA

9VTH
Sv1a

Yovx
€0¥A

Ll

76€T

C6EH
T6EA
06€d

1

S8€d

£8€T

T8e%
08EA

LLEW
9.LEN

69€1

99€Y

6GEH

9SEL

2SeN

Tved
(0)74°08

TeER

SceL
vzen

Nitrogenase Iron Prote

[44°9)

vred
E€TEA

60EM

6624

962M

88C1

§8¢d

182
08cd

LISk
9180

CISH
60SL
S0§7T
00SS
667N
867N
v671

S8%1

8LYH
LLYH

11

S.va

LSYH

wsva
€574

TSPI

SYIN

1474778

8EYN

0€¥T

8cvM

1347

¥ivd
€T¥S

1

e Molecule 3

5%

30%

61%

Chain E

3

86V

S6A

€6d
{4

980

612H
812h

9TCA

¥1ca

80CI
LOZH
90zh
S0CL

€021

L6TI
96TI

%810

181D

LLTA
9.L1S

C9TN

SGTH

2§Ts
TST0

9 1d

(07445

LETH

YETD

CETD
TETA
O0ETA

L2171
9CTA

I

L7110

STTA
4244

[49%

6071
8074

¥0TL

YL
€.21

8921

S92d

€924

T9CH
092L
6SCI
2sel
8¥CA
4741
1574
LETY

YeTY

zeed
1€2a

e Molecule 3

6ccd
8¢cI

ST
j444
€cey
ceeI

in 1

Nitrogenase Iron Prote

5%

32%

60%

Chain F

160

893
LOA
991

09

8GN

9GL

Ly
oY
Sl

(444

0%d
PeEN

€EA
(48

{44

|
612H
812D

9TCA

¥1ca

0124

i

90z
S0CL

€021

96TI

1874

¥810

181D

8.LTd

Z9TN

9GTH

SGTH
vS1a

414
TSTD

ovTd

(4741}

(4%

8€Td
LETH
9ETV

o = o
™ m m
oo
> 50

9CTA

3

L11Q
9114
STTX
2944

6071

YL
€.21

8921

S92d

€924

T9CH
092L
6921
85¢d

9G2d

Nitrogenase Iron Protein 1

¥sca
€621
2Sel

PAZA
9%TH

i4741
evCT
[4744
veey

Teea
0ETA

92CTL

e Molecule 3

jgaat
€ecy
zeeI

5%

31%

61%

Chain G

20TA

86V

€6d
ced

09N

8SKH

9GL

3

188
0SH
671

Ly

SPL

(4414

0%d
6€d

PEW
€EA
[4'8

Ll

(448

ozd

STH
710

¥1eca
€72d

0724

80CI

902h
S0zl

96TI
S6TT

88TN

781D

181D

(435

80Td

O

R LDWIDE
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 1M34

Page 16

j2xa
€LC1

TL24

8921
L9271

S92d

€9¢d

T9ZH
0921
6SCI
85¢d

Nitrogenase Iron Prote

9G6¢d

in 1

e Molecule 3

5%

.

29%

63%

Chain H

LyTI

CYIN
13725
0714

8€Td
LETW

CETD
TETA
0ETA

1211
9CTA

L11a

95¢d

Nitrogenase Iron Prote

4[N
vvev
6€TH

9€2h

e Molecule 3

vecy

n 1

5%

27%

66%

Ll

Chain M

14438

L11Q

STTA

€TTD

894

991

€91

+

951

Ly

SvL

15728
0%d

Ll

{44

0zd

LETY

0ETA

8¢cI
pxaas

€22d
eeer

812h

©O I~ w0 © N~ 0 < ©
— SRS RS N o
o HO=EH [=] =

1874

781D

6LTT

99T

29IN

SSTH
7S1a

¢sTs
TS10

LyTI
CYIN
(A%
6ETI
8€Td
LETW
9ETY
YETD

TETA
0ETA

L2171
9CTA

j2xat
€.21

8921
19271

€923
09zL

6921
89¢d

95¢d

e Molecule 3

¥Sch

4744

TvcH

mn 1

Nitrogenase Iron Prote

5%

29%

62%

Chain N

-

86V
16D

S6A

€6d
ced
Téed
069D

S$80

TEW

+l‘0
[
g

{44

ozd

STH

€11

(158

612H

9TCA

v1ca

0124

8021

902b
S0CL

L6TI
9611

1814
9818

181D

ELIN

69TA

C9IN

SSTH
vS1d

2818

9114
STTX
4244

60TT

n 1

Nitrogenase Iron Prote

e Molecule 3

5%

30%

62%

Chain O

€110
(438

6071
8074

SOTV

z6d

LY1

SPL

(4414
1572
o¥vd
6€d

m+
N
IIII:>

o o
—
|2

<
-~
o

2} <n~-ooo:
= (=2 O

R LDWIDE

O

PROTEIN DATA BANK

W



1M34

wwPDB X-ray Structure Validation Summary Report

Nitrogenase Iron Prote

Page 17

LET

TETA
OETA

i

9CTA

L11d

STTX

YLTH
€.21

8921
L9271

€924
0921
6GCI
8G¢d
9G6¢d

2821
T8eH

8YCA
LYTA

174
vvey
€721

1544

6€Cd

in 1

e Molecule 3

5%

30%

62%

Chain P

3

6011
8074

SOTY
70Tl

184

§80
78

9.1

L1

894
LOA

6CH

+

(44}

ozd
STH

84

€cey
zeeI

612H
8120

9TCA

¥1ea
€724

LOZTH
902b
S0TL

L6171
9611

88TN
1874

7810

181D

6LTT

LLTA

0LTY

C29TN

SSTH
vSTd

TS1s

6711

CvIN
15745

8ETd
LETH
9ETY

TETA
0ETA

4211

9113
STTA
4234

(435

YLTH

+

8921
L9271

€923
0921

6SCI
85¢d

9G62d

8¥cA

Sy
vvey

ey

ceed
Teea
0ETA

8zclI

O

R LDWIDE
PROTEIN DATA BANK

W



Page 18 wwPDB X-ray Structure Validation Summary Report 1M34

4 Data and refinement statistics (i)

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

Property Value Source
Space group Cc121 Depositor
Cell constants 326.10A 75.80A 312.20A .
o o o Depositor
a, b, c,a, B,y 90.00 102.60 90.00
Resolution (A) 20.00 - 2.30 Depositor

% Data completeness

(in resolution range) (Not available) (20.00-2.30) Depositor

Rinerge (Not available) Depositor
Raym (Not available) Depositor
Refinement program CNS Depositor
R, Rfree 0.200 , 0.236 Depositor
Estimated twinning fraction No twinning to report. Xtriage
Total number of atoms 50568 wwPDB-VP
Average B, all atoms (A?) 37.0 wwPDB-VP
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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: ALF,
CA, CFM, CLF, MG, SF4, HCA, ADP

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 | pyior' 7155 | RMSZ #Z| >5
1 A 0.56 | 1/3883 (0.0%) | 1.09 | 24/5236 (0.5%)
1 C 0.50 0/3883 1.03 18/5236 (0.3%)
1 I 0.50 0/3883 1.09 30/5236 (0.6%)
1 K 0.50 0/3883 1.05 25/5236 (0.5%)
2 B 0.60 | 3/4280 (0.1%) | 0.99 22/5786 (0.4%)
2 D 0.49 0/4280 1.00 23/5786 (0.4%)
2 J 0.58 1/4280 (0.0%) 1.02 25/5786 (0.4%)
2 L 0.51 1/4280 (0.0%) | 0.99 22/5786 (0.4%)
3 E 0.49 0/2097 1.00 8/2824 (0.3%)
3 F 0.45 0/2097 0.96 4/2824 (0.1%)
3 G 0.47 0/2097 0.95 5/2824 (0.2%)
3 H 0.43 0/2097 0.99 10/2824 (0.4%)
3 M 0.45 0/2097 0.93 3/2824 (0.1%)
3 N 0.46 0/2097 0.99 10/2824 (0.4%)
3 0O 0.40 0/2097 0.93 2/2824 (0.1%)
3 P 0.41 0/2097 0.96 6,/2824 (0.2%)
All All 0.51 | 6/49428 (0.0%) | 1.01 | 237/66680 (0.4%)

Chiral center outliers are detected by calculating the chiral volume of a chiral center and verifying if
the center is modelled as a planar moiety or with the opposite hand.A planarity outlier is detected
by checking planarity of atoms in a peptide group, atoms in a mainchain group or atoms of a
sidechain that are expected to be planar.

Mol | Chain | #Chirality outliers | #Planarity outliers
1 A 0 1

The worst 5 of 6 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms Z Observed(A) | Ideal(A)
2 J 439 | PRO | N-CD | -18.05 1.22 1.47
2 B 66 | PRO | N-CD | -18.00 1.22 1.47
Continued on next page...
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Continued from previous page...

Mol | Chain | Res | Type | Atoms Z Observed(A) | Ideal(A)
2 B 186 | THR C-N 7.06 1.41 1.33
1 A 46 ILE C-N 6.85 1.43 1.33
2 L 390 | PRO C-N -6.05 1.26 1.33

The worst 5 of 237 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z Observed(°) | Ideal(?)
2 J 188 | SER CA-CB-OG | 12.70 136.50 111.10
2 L 188 | SER CA-CB-OG | 10.93 132.97 111.10
1 A 179 | VAL N-CA-C 10.51 117.95 107.55
1 K 191 | GLN | OE1-CD-NE2 | -10.29 112.31 122.60
1 I 191 | GLN | OE1-CD-NE2 | -10.29 112.31 122.60

There are no chirality outliers.

All (1) planarity outliers are listed below:

Mol | Chain | Res | Type | Group
1 A 379 | TYR | Sidechain

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 3795 0 3734 124 0
1 C 3795 0 3734 117 0
1 I 3795 0 3734 132 0
1 K 3795 0 3734 130 0
2 B 4174 0 4088 112 0
2 D 4174 0 4088 123 0
2 J 4174 0 4087 95 0
2 L 4174 0 4087 104 0
3 E 2073 0 2092 88 0
3 F 2073 0 2089 81 0
3 G 2073 0 2092 86 0
3 H 2073 0 2092 87 1
3 M 2073 0 2091 76 0
3 N 2073 0 2091 74 0

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
11 M 27 0 12 1 0
11 N 27 0 12 0 0
11 O 27 0 12 2 0
11 P 27 0 12 1 0
12 A 128 0 0 1 0
12 B 178 0 0 1 0
12 C 151 0 0 1 0
12 D 171 0 0 1 0
12 E 41 0 0 0 0
12 F 39 0 0 0 0
12 G o6 0 0 0 0
12 H 26 0 0 0 0
12 I 190 0 0 1 0
12 J 207 0 0 0 0
12 K 109 0 0 2 0
12 L 170 0 0 0 0
12 M 62 0 0 0 0
12 N 41 0 0 0 0
12 O 30 0 0 0 0
12 P 25 0 0 0 0
All All 50568 0 48140 1456 1

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 15.

The worst 5 of 1456 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)
1:1:31:HIS:CE1 1:1:47.ILE:CD1 2.29 1.14
2:D:209:THR:HG21 | 2:D:309: TRP:HE1 1.09 1.14
1:1:31:HIS:CE1 1:1:47:ILE:HD13 1.85 1.12
1:1:47:ILE:HD12 1:I:47:ILE:O 1.51 1.09
3:M:130:VAL:HG23 | 3:N:93:PRO:HB3 1.34 1.09

All (1) symmetry-related close contacts are listed below. The label for Atom-2 includes the sym-
metry operator and encoded unit-cell translations to be applied.

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
3:H:28:GLU:OE2 | 3:0:251:LYS:CDI3_546] 2.17 0.03
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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.

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 A 476/491 (97%) | 450 (94%) | 24 (5%) 2 (0%) 30 38
1 C 476/491 (97%) | 448 (94%) | 25 (5%) 3 (1%) 21 27
1 | 476/491 (97%) | 450 (94%) | 24 (5%) 2 (0%) 30 38
1 K 476/491 (97%) | 447 (94%) | 25 (5%) 4 (1%) 16| 20
2 B 520/522 (100%) | 500 (96%) | 19 (4%) 1 (0%) 43 55
2 D 520/522 (100%) | 503 (97%) | 16 (3%) 1 (0%) 43 55
2 J 520/522 (100%) | 499 (96%) | 19 (4%) 2 (0%) 30 38
2 L 520/522 (100%) | 496 (95%) | 23 (4%) 1 (0%) 43 55
3 E 272/289 (94%) 254 (93%) | 18 (7%) 0 100 I 100
3 F 272/289 (94%) 256 (94%) | 14 (5%) 2 (1%) 181 23
3 G 272/289 (94%) 256 (94%) | 13 (5%) 3 (1%) 114113
3 H 272/289 (94%) 251 (92%) | 20 (7%) 1 (0%) 30 38
3 M 272/289 (94%) 258 (95%) | 12 (4%) 2 (1%) 181 23
3 N 272/289 (94%) 258 (95%) | 12 (4%) 2 (1%) 181 23
3 0 272/289 (94%) | 254 (93%) | 14 (5%) | 4 (2%) BIE
3 P 272/289 (94%) 253 (93%) | 18 (7%) 1 (0%) 30 38

All All 6160/6364 (97%) | 5833 (95%) | 296 (5%) | 31 (0%) 24 31

5 of 31 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
3 G 116 GLU
3 O 116 GLU
1 A 5 SER
1 A 448 GLY
1 C 5 SER
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5.3.2 Protein sidechains (1)

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 407/414 (98%) 391 (96%) 16 (4%) 28 43
1 C 407/414 (98%) 390 (96%) 17 (4%) 26 40
1 I 407/414 (98%) 387 (95%) | 20 (5%) 221 34
1 K 407/414 (98%) 388 (95%) 19 (5%) 23 35
2 B 454/454 (100%) | 441 (97%) 13 (3%) 37 55
2 D 454/454 (100%) | 443 (98%) 11 (2%) 43 62
2 J 454/454 (100%) | 444 (98%) 10 (2%) 45 65
2 L 454/454 (100%) | 438 (96%) 16 (4%) 32 48
3 E 220/233 (94%) 208 (94%) 12 (6%) 19 28
3 F 220/233 (94%) 211 (96%) 9 (4%) 27 41
3 G 220/233 (94%) 209 (95%) 11 (5%) 22 33
3 H 220/233 (94%) 212 (96%) 8 (4%) 31 47
3 M 220/233 (94%) 213 (97%) 7 (3%) 34 51
3 N 220/233 (94%) 208 (94%) 12 (6%) 19 28
3 O 220/233 (94%) 214 (97%) 6 (3%) 39 58
3 P 220/233 (94%) 211 (96%) 9 (4%) 27 41

All All 5204/5336 (98%) | 5008 (96%) | 196 (4%) 29 44

5 of 196 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 I 437 PRO
1 K 444 TRP
2 J 152 THR
1 K 106 VAL
2 L 120 GLU

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 164
such sidechains are listed below:


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_sidechains
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Mol | Chain | Res | Type
1 K 442 HIS
3 N 20 GLN
2 L 58 GLN
2 L 478 HIS
3 O 4 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 oligosaccharides in this entry.

5.6 Ligand geometry (i)

Of 44 ligands modelled in this entry, 12 are monoatomic - leaving 32 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 | . RMSZg #1Z| > 2 | Counts RMSZg #|Z] > 2
9 ALF E 3093 - 4,44 1.20 0 -
4 HCA C 2294 - 13,13,13 | 2.68 5(38%) | 15,1818 | 3.03 7 (46%)
5 CFM I 4096 1 0,24,24 - - -
4 HCA I 4094 - 13,13,13 | 4.45 7 (53%) | 15,18,18 | 6.48 9 (60%)
7 | CLF B | 2008 | 12 | 0,24,24 _ _ _
9 | ALF P | 5393 - 14,4 1.27 0 _
4 HCA K 4294 - 13,13,13 | 3.72 6 (46%) | 15,18,18 | 6.13 10 (66%)
11 | ADP F 3191 28,29,29 | 1.48 6 (21%) | 43,4545 | 1.22 3 (6%)
11 | ADP H 3391 28,29,29 | 1.42 5 (17%) | 43,4545 | 1.26 3 (6%)
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. . Bond lengths Bond angles

Mol | Type | Chain | Res | Link | . RMSZg #|Z| > 2 | Counts RMSZg 47| > 2
9 ALF H 3393 - 4,44 1.26 0 -
9 ALF O 5293 - 4,44 1.23 0 -
9 ALF N 5193 - 4,44 1.17 0 -
9 ALF G 3293 - 4,44 1.19 0 -
9 ALF F 3193 - 4,44 1.25 0 -
11 | ADP O 5291 8 282929 | 1.47 | 6 (21%) | 43,4545 | 1.35 5 (11%)
4 HCA A 2094 - 13,13,13 | 4.44 7 (53%) | 15,18,18 | 6.48 9 (60%)
7 CLF D 2298 | 1,2 | 0,24,24 - - -
10 SkF4 E 3090 3 0,12,12 - - -
10 SkF4 O 5290 3 0,12,12 - - -
5 CFM K 4296 1 0,24,24 - - -
11 | ADP M 5091 8 28,29,29 | 1.41 5 (17%) | 43,4545 | 1.29 5 (11%)
7 CLF J 4098 | 1,2 | 0,24,24 - - -
10 SF4 G 3290 3 0,12,12 - - -
10 SF4 M 5090 3 0,12,12 - - -
11 | ADP P 5391 8 28,29,29 | 1.42 5 (17%) | 43,4545 | 1.22 3 (6%)
11 | ADP N 5191 8 28,2929 | 1.36 4 (14%) | 43,4545 | 1.28 5 (11%)
11 | ADP G 3291 8 28,29,29 | 1.53 5 (17%) | 43,4545 | 1.38 4 (9%)
5 CFM C 2296 1 0,24,24 - - -
9 ALF M 5093 - 4.4.4 1.20 0 -
7 CLF L 4298 | 1,2 | 0,24,24 - - -
11 | ADP E 3091 8 28,2929 | 1.35 5 (17%) | 43,4545 | 1.30 4 (9%)
5 CFM A 2096 1 0,24,24 - - -

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
4 HCA C 2294 - - 9/17/17/17 -
4 HCA I 4094 - 1/1/4/4 | 12/17/17/17 -
7 CLF B 2098 | 1,2 - - 0/12/10/10
4 HCA K 4294 - - 9/17/17/17 -
11 | ADP F 3191 8 - 5/16/32/32 0/3/3/3
11 | ADP H 3391 8 - 0/16/32/32 0/3/3/3
11 | ADP O 5291 8 - 0/16/32/32 0/3/3/3
4 HCA A 2094 - 1/1/4/4 | 12/17/17/17 -
7 CLF D 2208 | 1,2 - - 0/12/10/10
10 SkF4 E 3090 3 - - 0/6/5/5

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

Mol | Type | Chain | Res | Link | Chirals Torsions Rings
10 SF4 O 5290 3 - - 0/6/5/5
11 | ADP M 5091 8 - 4/16/32/32 0/3/3/3
7 CLF J 4098 | 1,2 - - 0/12/10/10
10 SF4 G 3290 3 - - 0/6/5/5
11 | ADP P 5391 8 - 0/16/32/32 0/3/3/3
10 SF4 M 5090 3 - - 0/6/5/5
11 | ADP N 5191 8 - 0/16/32/32 0/3/3/3
11 | ADP G 3291 8 - 3/16/32/32 0/3/3/3
7 CLF L 4298 | 1,2 - - 0/12/10/10
11 | ADP E 3091 8 - 0/16/32/32 0/3/3/3

The worst 5 of 66 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
4 A 2094 | HCA | C3-C7 | 11.61 1.65 1.53
4 I 4094 | HCA | C3-C7 | 11.60 1.65 1.53
4 K 4294 | HCA | C3-C7 | 9.18 1.63 1.53
4 I 4094 | HCA | O5-C7 | 6.94 1.43 1.22
4 A 2094 | HCA | O5-C7 | 6.94 1.43 1.22

The worst 5 of 67 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z Observed(°) | Ideal(°)
4 A 2094 | HCA | O7-C3-C4 | -16.55 82.41 108.88
4 I 4094 | HCA | O7-C3-C4 | -16.55 82.41 108.88
4 K 4294 | HCA | O7-C3-C4 | -15.97 83.34 108.88
4 A 2094 | HCA | O7-C3-C2 | -11.85 82.36 109.38
4 I 4094 | HCA | O7-C3-C2 | -11.84 82.37 109.38

All (2) chirality outliers are listed below:

Mol | Chain | Res | Type | Atom
4 A 2094 | HCA C3
4 I 4094 | HCA C3

5 of 54 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms

A 2094 | HCA | C1-C2-C3-C7
A 2094 | HCA | C1-C2-C3-07
A 2094 | HCA | C7-C3-C4-C5h

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

Mol | Chain | Res | Type Atoms
4 A 2094 | HCA | O7-C3-C4-C5
4 A 2094 | HCA | O7-C3-C7-05

There are no ring outliers.

9 monomers are involved in 13 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
5 | 4096 | CFM 1 0
11 H 3391 | ADP 2 0
11 O 5291 | ADP 2 0
11 M 5091 | ADP 1 0
7 J 4098 | CLF 1 0
11 P 5391 | ADP 1 0
11 G 3291 | ADP 2 0
11 E 3091 | ADP 2 0
5 A 2096 | CFM 1 0

The following is a two-dimensional graphical depiction of Mogul quality analysis of bond lengths,
bond angles, torsion angles, and ring geometry for all instances of the Ligand of Interest. In
addition, ligands with molecular weight > 250 and outliers as shown on the validation Tables will
also be included. For torsion angles, if less then 5% of the Mogul distribution of torsion angles is
within 10 degrees of the torsion angle in question, then that torsion angle is considered an outlier.
Any bond that is central to one or more torsion angles identified as an outlier by Mogul will be
highlighted in the graph. For rings, the root-mean-square deviation (RMSD) between the ring
in question and similar rings identified by Mogul is calculated over all ring torsion angles. If the
average RMSD is greater than 60 degrees and the minimal RMSD between the ring in question and
any Mogul-identified rings is also greater than 60 degrees, then that ring is considered an outlier.
The outliers are highlighted in purple. The color gray indicates Mogul did not find sufficient
equivalents in the CSD to analyse the geometry.
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Ligand ADP F 3191
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Ligand ADP O 5291

Bond lengths Bond angles
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Ligand ADP M 5091
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Ligand ADP P 5391
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Ligand ADP N 5191
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Ligand ADP G 3291

Bond lengths
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Ligand ADP E 3091
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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
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands

	Overall quality at a glance
	Entry composition
	Residue-property plots
	Data and refinement statistics
	Model quality
	Standard geometry
	Too-close contacts
	Torsion angles
	Protein backbone
	Protein sidechains
	RNA

	Non-standard residues in protein, DNA, RNA chains
	Carbohydrates
	Ligand geometry
	Other polymers
	Polymer linkage issues

	Fit of model and data
	Protein, DNA and RNA chains
	Non-standard residues in protein, DNA, RNA chains
	Carbohydrates
	Ligands
	Other polymers


