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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 7.50 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 I - A 02
Ramachandran outliers 0 - 4.9%
Sidechain outliers I (j— - .0
Worse Better

0 Percentile relative to all structures

[l Percentile relative to all EM structures

Metric Whole archive EM structures
(#Entries) (#Entries)
Clashscore 114402 924
Ramachandran outliers 111179 726
Sidechain outliers 111093 686

The table below summarises the geometric issues observed across the polymeric chains. The red,
orange, yellow and green segments on the bar indicate the fraction of residues that contain outliers
for >=3, 2, 1 and 0 types of geometric quality criteria. 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 189 61% 35% .
1 B 189 58% 39% .
1 C 189 61% 34% -
1 D 189 58% 39% .
1 E 189 62% 34% .
1 F 189 56% 41% .
2 G 350 57% 33% C8%
2 H 350 63% 27% C8%
2 I 350 57% 33% C8%

Continued on next page...
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Continued from previous page...
Mol | Chain | Length Quality of chain
2 J 350 63% 27% %
2 K 350 57% 34% T
2 350 64% 26% Te%
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2  Entry composition (i)

There are 2 unique types of molecules in this entry. The entry contains 22890 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 MAGNESIUM-CHELATASE 60 KDA SUBUNIT.

Mol | Chain | Residues Atoms AltConf | Trace
1 A 188 ?gt;;l 8§7 21;]5 2(;6 S 0 !
1 B 188 Tgt;? 8§7 21;15 2(5?6 S 0 1
1 ¢ 188 ?gt;%l 8?7 2215 2(5?6 S 0 1
1 b 188 ?gt;%l 8?7 2215 2(5?6 S 0 1
1 E 188 ?gt;%l 8?7 21215 2(5?6 S 0 1
1 d 188 ?gga%l 8(3]7 21215 2(5?6 S 0 1

e Molecule 2 is a protein called MAGNESIUM-CHELATASE 38 KDA SUBUNIT.

Mol | Chain | Residues Atoms AltConf | Trace
2 G 322 gzgaél 15040 414\113 4((_3)7 2 0 !
2 H 322 gzgaél 15(510 414\113 4(6)7 2 0 1
2 I 322 gzt;él 15040 414\113 427 2 0 1
2 J 322 gzt;él 15040 414\113 4C6)7 2 0 1
2 K 322 gzgaél 15040 414\113 4C6)7 2 0 1
2 L 322 gzgaél 15040 414\113 4C6)7 2 0 1
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35%

61%

wwPDB EM Map/Model Validation Report

These plots are drawn for all protein, RNA and DNA chains in the entry. The first graphic for a
chain summarises the proportions of errors 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: MAGNESIUM-CHELATASE 60 KDA SUBUNIT

3 Residue-property plots (i)

Page 5
Chain A:

L8S

G811
¥8d

289

€Lb

2!

26TV

8LTL

9LTH
S.1d
PLTT
eLTY
TLII

OLTH

S9TH

T9TA

89Td

*

08TI
69711
8YTA
LYTY
9%1d

L

4241
15248
0%TI

8ETYH

PETL

EETV

0211

911D

€11a

80TI

90Td

e Molecule 1: MAGNESIUM-CHELATASE 60 KDA SUBUNIT

YOI

39%

58%

Chain B:

L6

[V
b
=

81S

91d

v

(459
711
0TA

+ © ©

34%

61%

e Molecule 1: MAGNESIUM-CHELATASE 60 KDA SUBUNIT

Chain C:

€L

8Td

€cA

-

vV
€14
CTI

0oTA

28

TE6TV

8LTL

S.1d

TLTI

O0LTH

SOTYH

€911

e Molecule 1: MAGNESIUM-CHELATASE 60 KDA SUBUNIT

T9TA
0971

8GTd

39%

58%

Chain D:

0LL

RLDWIDE
EMDataBank

Unified Data Resource for J0EM

0O
PROTEIN DATA BANK

ZPDE
e

W


http://wwpdb.org/validation/2016/EMValidationReportHelp#residue_plots

2X31

wwPDB EM Map/Model Validation Report

Page 6

€8TV

Ll

S.1d
YL11

TLTI

OLTH

8910
LOTH

S9TYH

TOTA
0971

89Td

LETY
9ETA

PETL
€ETY

T21a
(4%

€11d

TITT

80TI

901d
SOTL

L6Y%

€610

6TV

0671

¥81a

MAGNESTUM-CHELATASE 60 KDA SUBUNIT

e Molecule 1

34%

62%

Chain E

L6Y%

€A

818

(43}
71T

64

2!

6TV

9811

¥81a

8LTL

S.1d
YLTT

TLTI

OLTH

99T

€971

T9TA

89Td

*

0STI
6911
8YTA
LYTV
9%1d

L

(4441

0711

8ETYH
LETV

YETL

MAGNESTUM-CHELATASE 60 KDA SUBUNIT

TETD
1€1d

11914
0ZT11

911D

€11a

80TI

907d

YOTH
€07D

+

e Molecule 1

41%

56%

Chain F

681

S81
¥8d

28D

8.d
LLT

BLT
€Lb

0LL
€9d
290
19T

€94
[4°F S

691
8%s
LYA

€YY

R
2]
II‘= -.II

LET
9€1

€EA

ogR
62V

LTS

E€TA

134

STA
234
€14
cTI
711
0TA

8a

« © N~
MIZ v

8LTL
LLTV

S4Td
YLTT

CTLII
TLIX
OLTH
69TV
SOTH

T9TA
0971

EETV

oTTH

911D

€110

TITT

80TI

90Td
SOTL

[dxs

L6Y

£61

T6n

T6TV
0671
8TY

08TH
6LTV

MAGNESIUM-CHELATASE 38 KDA SUBUNIT

e Molecule 2

8%

33%

57%

Chain G

983

8N

[
0
%

TLE

891

€94

893

€9a

691

1572

8€1
LET

£€N

[
N
>

9TI

T6TH
T6TA
0671
18T
£8TYH

1818
08T1

8.1d
LLTH
9.L1d
SLTA

TLTD
0LTS

L9TA

€911

09TI

8GTa
LSTd

SGT1
YIIN
€810

0STI
6%TA

SETA
vETY
EETH
(4%
0ETH
oTTH
6TTA
E€ITA
0TTd
60T1
80Td

TOTH
T0TY

w6A

T6M

881

88C1

18CI

LLeTy
9.TD

vLTk

S021

+

661D

L6T3

S6TN

€6TS

1

Ly€H

SveEN
vPeEL
£%eY

oced

£2e1

TTEW

8TEA

o1eN

€1ed
cied

3

MAGNESIUM-CHELATASE 38 KDA SUBUNIT

80€L

C0eY
TOET

6624
86TV

962
G621
9621

e Molecule 2

2621
T62d

8%

27%

63%

Chain H

90TA

2OTH
T0oTY

v6A

T6M
06a

984

8N

9.4
QLA
iZA1

*

L9V

893

164

6%1

YET
€EX

1£Q
oex
6ch
8z9

9¢I
sev

TCd
ocA

814

RLDWIDE

w_ 0

erpBe

PROTEIN DATA BANK

EMDataBank



2X31

wwPDB EM Map/Model Validation Report

Page 7

81¢d
L12S
9121
STCA
vica

60cd

S021

[44s

L6712

761D

L87H

2811

oL1d

SLTA

YLIA

89TV

Y911

291d

0971

G911

LYTR

6€TT

SETA

€ETA
ceTd

8211

et xcs

0T1d

L17d

TT11

9TeY

TTEW
0ZEL

LIEY

S1e1

c1ed

1622

682H

18¢H
98z

€821

Lley

LTk

LTV

TLTL

oLz
692d

1,923

99T
v9¢d
€921
[414°s

68Ty
86cH

[4:t4)
8vTH
€ETL
ceea
TETH

622H
82TI

TvEA

MAGNESTUM-CHELATASE 38 KDA SUBUNIT

e Molecule 2

—
57%

8%

33%

Chain 1

T6M

881

€8d

8.0

9.3
SLA

S6TN
€6TS
T61H
T6TA
0671
L8TH

£8TYH

1818
0871

8.L10a
LLTYH
9L1d
SLTA

TLTD
0L1S

LOTA

€911

0971

8810
LGTd

SGT1
PIIN
€810

0871
671X

SETA
PeETY
€ETH
CETH
0ETH
9TTH
6TTA
E€TTA
0T1d
6071
80Td

CTOTH
1078

ven

T6C1
T6CH
88C1
1821

L.V
9.TD

vLck
€.Le1

oLz

L9za
99CA

¥9¢d
€921
oz

8G2H
9621
8
Lyed
ovcH
Svch
vhea
£vca
1574
9gTV
g€Ta
YETA
ceea
T€TH
0ecH
62cH
82Tl
612H
€1CA
60cd

S021

661D

L6734

1

Ly€d

SveEA
7PeL
£7€d

ozed

£TET

TCEN

8TEA

91EA

€1€d
cIed

3

MAGNESIUM-CHELATASE 38 KDA SUBUNIT

80€L

COEY
T0€1

66CH
862V

e Molecule 2

962H
9621
621

8%

27%

63%

Chain J

T

907TA

20Ty
TOoTY

ceea
TETH

62cH
82CI
LTTA

£€TTL

61cH
81cd
L1es
9121
ST1cA
vica
60T4
S0T1
20cH
L6732
61D
2811
9L13
SLTA
YLIA

¥9T11

291a

0971

G911

LYTR

6ETT

SETA

€ETA
ceTd

8211

et xcs

*

0T1d

LT7H

TYEA

LgeT
9zed

TTEW
L1€Y
9TeN
S1e1
Z1ied

T62H

68cH

L8t¢H
98t

€821

Llgy

YLTR

TLTY

TLTL

0LzZN
692d

L9¢d

99Ty
v9cd
€921
29z

64Ty
8GcH

[4ia)

8vTH

(474

€ETL

They

MAGNESTUM-CHELATASE 38 KDA SUBUNIT

e Molecule 2

—
57%

34%

Chain K

€EX

82H

9CI

{44

ozA

T6TH
T6TA
0671
L8TYH

£8TYH

1818
0871
6L1D
8.L10

9L1d
SLTA

TL1D
0L1S

LOTA

€911

0971

RLDWIDE

89Ta
LGTd

SGT1
PIIN
€810

08TI
671X

SETd
YeETY
€ETH
CETH
0ETH
oTTH
6TTA
E€TTA
0T1d
6071
80Ta

CTOTH
T0T¥

v6A

T6M

881

w_ 0

erpBe

PROTEIN DATA BANK

EMDataBank



2X31

wwPDB EM Map/Model Validation Report

Page 8

88C'1

T8CI

LLTY
9.20

LTk
€L21

0LeN

99TA

v9cd

Tecy
0€TH
622H
61cH
€1CA
60cd

S021

+

e Molecule 2

661D

L6712

S6TN

€61S

1

LY€F

SYEA
YPEL
£YeY

9TeY

(X459

TTEW

8TEA

9TeN

€1ed
Z1ed

3

80€L

COEY
TOET

6624
86TV

MAGNESTUM-CHELATASE 38 KDA SUBUNIT

8%

26%

64%

Chain L

T

90TA

CTOoTYH

8veH
€ETL
ceea
T€TY
62cH
82TI
yX44 N

£TTL

612H
81cd
L128
9121
STCA
vicH
60c4
9021
cocH
L6138
¥61D
[4:199
SLTA

7911

C91d

09TI

9671

LYTR

6ETT

SETA

€ETH
ceTd

8TTI

SeTd

0Z1H

L1TH

Ll

TYEV

LTET
ozed

TCEN
0ZeL

L1€4
9TEN
ST1€1
cIed

1623

6824

1829
98ca

£8C1

LLTY

YLTR

clLey
TLTL
oLen
69¢d
89cVy
L9zd

S99y
¥92d
€921
cocH

6SCV
86TH

[4:tas

R LDWIDE

w_ 0

erbDeBe

PROTEIN DATA BANK

EMDataBank

Unified Data Resource for J0EM



Page 9 wwPDB EM Map/Model Validation Report 2X31

4 Experimental information (i)

Property Value Source

Reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, Not provided Depositor
Number of images Not provided Depositor
Resolution determination method | Not provided Depositor
CTF correction method Not provided Depositor
Microscope JEOL 2010F Depositor
Voltage (kV) 120 Depositor
Electron dose (e~ /A”) Not provided Depositor
Minimum defocus (nm) 1 Depositor
Maximum defocus (nm) 5.5 Depositor
Magnification 60000 Depositor
Image detector Not provided Depositor

PR
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5 Model quality (i)

5.1 Standard geometry (i)

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 | o717 S0 | RMSZ | £|2] >2
1 A 0.28 0/1370 0.51 0/1850

1 B 0.27 0/1370 0.51 0/1850

1 C 0.28 0/1370 0.51 0/1850

1 D 0.27 0/1370 0.51 0/1850

1 E 0.28 0/1370 0.51 0/1850

1 F 0.28 0/1370 0.50 0/1850

2 G 0.27 0/2495 0.49 0/3388

2 H 0.27 0/2495 0.49 0/3388

2 I 0.27 0/2495 0.49 0/3388

2 J 0.27 0/2495 0.49 0/3388

2 K 0.27 0/2495 0.49 0/3388

2 L 0.27 0/2495 0.49 0/3388

All All 0.27 | 0/23190 | 0.50 | 0/31428

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 1357 0 1409 46 0
1 B 1357 0 1409 o8 0
1 C 1357 0 1409 o4 0
1 D 1357 0 1409 95 0

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 B 1357 0 1409 44 0
1 F 1357 0 1409 o4 0
2 G 2458 0 2507 187 0
2 H 2458 0 2503 166 0
2 I 2458 0 2507 173 0
2 J 2458 0 2505 178 0
2 K 2458 0 2507 183 0
2 L 2458 0 2504 180 0
All All 22890 0 23487 1003 0

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 22.

The worst 5 of 1003 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:J:321:MET:SD 2:K:232:ASP:HB2 1.41 1.58
2:G:229:ARG:HH12 | 2:L:317:ARG:CZ 1.11 1.57
2:G:229:ARG:CZ 2:L:317:ARG:NH1 1.69 1.56
2:G:232:ASP:CG 2:L:317:ARG:HH22 1.10 1.52
2:H:341:VAL:CG2 2:1:236:ALA:CB 1.94 1.45

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 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 184/189 (97%) 138 (75%) | 33 (18%) | 13 (7%) 22
1 B 184/189 (97%) 133 (72%) | 42 (23%) 9 (5%) 31
1 C 184/189 (97%) 137 (74%) | 31 (17%) | 16 (9%) 1Ri17

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

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 D 184/189 (97%) 135 (73%) | 37 (20%) | 12 (6%)
1 E 184/189 (97%) 136 (74%) | 32 (17%) | 16 (9%)
1 F 184/189 (97%) 138 (75%) | 30 (16%) | 16 (9%)
2 G 318/350 (91%) 257 (81%) | 48 (15%) | 13 (4%)
2 H 318/350 (91%) 267 (84%) | 42 (13%) 9 (3%) 6|
2 I 318/350 (91%) 257 (81%) | 48 (15%) | 13 (4%)
2 J 318/350 (91%) 267 (84%) | 42 (13%) 9 (3%) 6|
2 K 318/350 (91%) 257 (81%) | 48 (15%) | 13 (4%)
2 L 318/350 (91%) 267 (84%) | 42 (13%) 9 (3%) 6|

All All 3012/3234 (93%) | 2389 (79%) | 475 (16%) | 148 (5%)

5 of 148 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 C 42 ALA
1 D 53 ARG
2 G 76 GLU
2 H 221 VAL
2 H 288 LEU

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 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.

Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 A 135/136 (99%) 130 (96%) 5 (4%) 41 73
1 B 135/136 (99%) 131 (97%) 4 (3%) 48 17T
1 C | 135/136 (99%) | 133 (98%) | 2 (2%) | 72 lss] |
1 D 135/136 (99%) 130 (96%) 5 (4%) 41 73
1 E 135/136 (99%) 131 (97%) 4 (3%) 48 |77
1 F 135/136 (99%) 132 (98%) 3 (2%) 60 |83
2 G 264/285 (93%) 259 (98%) 5 (2%) 65 |86
Continued on next page...
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Continued from previous page...
Mol | Chain Analysed Rotameric | Outliers | Percentiles

2 H 264/285 (93%) | 261 (99%) | 3 (1%)
2 1 264/285 (93%) | 259 (98%) | 5 (2%)
2 J 264/285 (93%) | 261 (99%) | 3 (1%)
2 K 264/285 (93%) | 259 (98%) | 5 (2%)
2 L 264/285 (93%) | 261 (99%) | 3 (1%)

All | All | 2394/2526 (95%) | 2347 (98%) | 47 (2%)

5 of 47 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 F 121 ASP
2 G 202 ARG
2 K 344 THR
2 G 31 ASP
2 G 344 THR

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 14 such
sidechains are listed below:

Mol | Chain | Res | Type

2 H 173 ASN
2 H 255 GLN
2 K 154 ASN
2 G 154 ASN
2 J 255 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 carbohydrates in this entry.
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5.6 Ligand geometry (i)

There are no ligands in this entry.

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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