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4.20 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 /EMValidationReportHelp
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 : 0.0.1.dev132
Mogul : 2022.3.0, CSD as543be (2022)
MolProbity : 4-5-2 with Phenix2.0
Buster-report : wwPDB partial adaption of 1.1.7 (2018)
Percentile statistics : 20250101.v01 (using entries in the PDB archive January 1st 2025)
EM percentile statistics : 202505.v01 (Using data in the EMDB archive up until May 2025)
MapQ : 1.9.13
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.49



https://www.wwpdb.org/validation/2017/EMValidationReportHelp
https://www.wwpdb.org/validation/2017/EMValidationReportHelp
https://www.wwpdb.org/validation/2017/EMValidationReportHelp
http://www.wwpdb.org/validation/2017/FAQs#types
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#references

Page 2

wwPDB EM Validation Summary Report

EMD-4271, 6FKH

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 4.20 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

Clashscore

Ramachandran outliers NN

Sidechain outliers NN

Worse

Percentile Ranks Value

0 Percentile relative to all structures

[I Percentile relative to all EM structures

Metric
Q-score |

Worse

- 2
I 0.1%
I 0.1%

Better

Model-Map Fit Percentile Ranks Value

[

I Percentile relative to all EM structures

I 0.279

Better

I Percentile relative to EM structures of similar resolution

Metric ‘Whole archive EM structures Similar EM resolution
(#Entries) (#Entries) (#Entries, resolution range(A))
Clashscore 229148 23984 -
Ramachandran outliers 224038 23583 -
Sidechain outliers 223484 23102 -
Q-score - 25397 5410 ( 3.70 - 4.70 )

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%
The upper red bar (where present) indicates the fraction of residues that have poor fit to the EM
map (all-atom inclusion < 40%). The numeric value is given above the bar.

Mol | Chain | Length Quality of chain
50%

1 a 247 38% 49% 0%
5%

2 A 507 57% 41% o

2 C 507 | To% 36% m
5%

2 E 507 57% 41% N

Continued on next page...

WO RLDWIDE

PROTEIN DATA BANK



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

Page 3 wwPDB EM Validation Summary Report EMD-4271, 6FKH

Continued from previous page...

Mol | Chain | Length Quality of chain
i I
3 B 498 61% 33% R
i I
3 D 498 62% 32% R
i I
3 F 498 62% 33% ..
23%
I ——
4 e 134 54% 43% N
9%
_ I
5 g 364 46% 40% . 12%
52%
1y
6 G 81 49% 46% o
62%
1 —
6 H 81 51% 46% o
54%
Ty
6 I 81 51% 47% N
63%
T —
6 J 81 49% 48% N
52%
I —
6 K 81 52% 46% N
1%
N
6 L 81 52% 46% N
7%
N
6 M 81 48% 49% N
56%
.
6 N 81 49% 48% N
57%
Iy —
6 @) 81 48% 49% "
63%
I —
6 P 81 52% 46% N
63%
Iy —
6 Q 81 57% 41% N
70%
e
6 R 81 53% 44% N
70%
e
6 S 81 49% 48% N
58%
. e
6 T 81 53% 44% N
2%
e —
7 ) 222 21% 42% . 36%
7%
T — me——
8 b 184 29% 58% 1%
9%
h
9 d 257 29% 39% . 30%
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2 Entry composition (i)

There are 12 unique types of molecules in this entry. The entry contains 39231 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 ATP synthase subunit a, chloroplastic.

Mol

Chain

Residues

Atoms AltConf | Trace
Total C N O S
1 & 223 1741 1172 268 299 2 0 0

e Molecule 2 is a protein called ATP synthase subunit alpha, chloroplastic.

Mol

Chain | Residues Atoms AltConf | Trace
2 ¢ oU1 gggl 2523 6127 7(4:1)8 1S3 0 0
2 k 497 §(8)t1a81 245)3 61§9 7(23 183 0 0
2 A ou2 gggzl 2527 6128 7(5)0 1S3 0 0

e Molecule 3 is a protein called ATP synthase subunit beta, chloroplastic.

Mol | Chain | Residues Atoms AltConf | Trace
3 b 479 ggg;l 22088 6153 7(80 1S6 0 0
3 K 478 rggi&g 22082 61;2 689 1S6 0 0
3| B 80| e r s 1oL 10 0 0

e Molecule 4 is a protein called ATP synthase epsilon chain, chloroplastic.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
4 © 131 1010 622 190 195 3 0 0

e Molecule 5 is a protein called ATP synthase gamma chain, chloroplastic.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
g & 321 2497 1574 429 482 12 0 0

e Molecule 6 is a protein called ATP synthase subunit ¢, chloroplastic.

Mol | Chain | Residues Atoms AltConf | Trace
IR T HIEEE
IR T HIEEE
IR T HIEEE
IR T HIEEE
IR T HIEEE
IR T HEEE
IR YT HERE
IEERNF YT HERE
IERF YT HERE
IOERF YT HERE
IBERF YT HERE
INERFTF YT HERE
IEERF YT HERE
INERFF YT HERE

e Molecule 7 is a protein called ATP synthase subunit b’, chloroplastic.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
7 b 143 1124 713 182 224 5 0 0

e Molecule 8 is a protein called ATP synthase subunit b, chloroplastic.
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Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
8 b 161 1299 812 236 246 5 0 0

e Molecule 9 is a protein called ATP synthase delta chain, chloroplastic.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
) d 179 1383 876 229 277 1 0 0

e Molecule 10 is MAGNESIUM ION (CCD ID: MG) (formula: Mg).

Mol | Chain | Residues Atoms AltConf
10 C 1 Total Mg 0
1 1
10 B 1 Total Mg 0
1 1
10 o 1 Total Mg 0
1 1
10 A 1 Total Mg 0
1 1
10 B 1 Toltal N{g 0

e Molecule 11 is ADENOSINE-5-TRIPHOSPHATE (CCD ID: ATP) (formula: CyoH16N5013P3).

ATP
NH:
. ._';"~l:‘.'*-\- N
N \ , OH
(. . ioH
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Mol | Chain | Residues Atoms AltConf

e Molecule 12 is ADENOSINE-5-DIPHOSPHATE (CCD ID: ADP) (formula: C1gH15N5010P5).

ADP

Mol | Chain | Residues Atoms AltConf
Total C N O P
12 F 1 27 10 5 10 2 0
Total C N O P
12 B 1 27 10 5 10 2 0
gPDB
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green = 0, yellow = 1, orange = 2

wwPDB EM Validation Summary Report
A red diamond above a residue indicates a poor fit to the EM map for

this residue (all-atom inclusion < 40%). Stretches of 2 or more consecutive residues without any

atom inclusion in map density. Residues are color-coded according to the number of geometric

second graphic. The second graphic shows the sequence view annotated by issues in geometry and
quality criteria for which they contain at least one outlier:

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

3 Residue-property plots (i)

and red = 3 or more.

Page 8

7811

m ¢ wwH £8Td
IS ¢ ceud L eemi
- zz11 MMM
. ommEl oo
634 0 0TTI
S ¢ e
: = I R
= “ 9sI “ MH ¢ eur
= TLA
= A ¢ omd Lot
= ¢ ¢ ot ¢ ¢ om muE e 9Lei
.= ggs = EEE
- ¢ [ | 1920
9 171 god 651d ] 25
197 EE gLeT
= ¢ ] e cLed
= ¢ 69 LaTH ¢ eou 126V
2 . ¢ i: 1 - esea oy
- 2 954 01 192k 69€S
3 = ¢ 553 0921
) ¢ | G | esel
a9 ¢ zsd 1911 8521
m ’ ¢ [ | omE ] 09EA
6%l eqzy | eseN
% “ 8vA Mwm__ 2STh wmﬂ
Lva | rseH
um ¢ B 9va g 05z mmmm
M et 6vZA
k= QliosEEy S o i 1
- ¢ 691 ) SYH oﬂﬂ wmm,_ vhed
i~ zv1 ever
g ¢ g e ¥
8 ¢ < [ | 81y 27293 zeed
= 2 < ¢ 2, ¢ | oved | teer
o 7 o ¢ ] e 6£2Y 0EEA
n <t o -
w < ¢ = ED | see1
g g = el per Lol ¢
= o ¢ < zen [ |
...m = © €L \.mS veTL YTEY
) [©) -~
= = : E: "
[S) ¢ ovid o, ¢ z111 ¢ 1
= ) ¢ = L2h (] 6161
) ¢ 9z o [ sred
+ = et ¢ ] 6121 L1€7T
% = ¢ = OI 9019 [ | ootev
= = = 011 | $12h gTeL
= e ) ¢ ca SO mmmm ﬂmz
o = =} zeu
() w3 ¢ n m/” “I ﬂ 802h 1163
= & © 113 2 o 0ZA 1018 | |
D zoz3 £0EV
o) < ¢ < 619 00TA ]
— L.hbn ’ ;..hb 814 I 6611
a0 o 861 —
= I VLA =i L11 ] 6621
o otH |
< b m ¢ s o phis 5T mmi 1
n
< oW OI n, vTY m@. 1870 7621
o = ¢ — MM A omﬂz [ |
= < oLN < 062a
. 690 I €871 [ |
S o ¢ & 0+ zeta oecv
I Vi e
B QO o 08TV 82u
54 = ¢ o = ¢ 1 e
® .= O < ¢ ood 5] (@) ov ¢ 9LTY z82d
H o 9 o ¢ 1 <L o N [} [}
g = O 4= coL @) = 28 LIW €410 mmum
— L zLTd
m .m M = ¢ = M < . SLA [ | vLTH
o "wm ) O ¢ o ) (@) [ ] 6971 ]

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W


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

EMD-4271, 6FKH

wwPDB EM Validation Summary Report

Page 9

i2
£9%L

T9%1
09%3

8S¥T
LSPX

il
6%¥T
444
{47420
6EVA
8EVI
LEVL
9ETN
€eV
cEY
TEVA
0EVL
(4748
8TvY
L1971
9Tvd
e1vYd
L0O%L
vova

€0¥T
20va

96ed
€6€T
06ed
L8€T
98€d
G8€T

v8eN
£8€T

¢

B6LEN

LLeN

7050
€0ST

1690
9673
S670
76vI
€67V
26vd
T67%
0671
6871

1874
98%Y

871
08¥)
6.VL

SLVI

S9%A

1C

ATP synthase subunit alpha, chloroplasti

e Molecule 2

6%

41%

57%

Chain E

063
68A
888

€71

6211

verv

0zTd

L1170

ETTV

[43%¢
TT1V

60TI

L0174
901D
SO0TT
YOTA

1018
00TA

861
160

L8TK
98¢V
2¢8td
6,24
8.1
LL21

LT
€.L2d

29zca
PASIAN

TSCH
0Scd

Lyey
9%CT
Sy

TVCA

6ETY

A 2

€6€T
06€d

18€7T1

0 98€d

v8ex
€8€T
28¢ex

6LEA
8LEN
LLEN

vLrex
€LET
TLED
TLEY
89€D
LOEA
99€Yd

€9€S
29€1

63EN
89€T

vyed

ovea
6EEL

ceed

6CEV

LTEN
92ea

T2ed

61€1

YIEN

T1ed

624
962S

v621

T62A

127V
9TYS

¥evd
€z
(44725

0zv'1
6174

0 8THY
L1191
9174

P1vd

€Y
(4541

¢

1C

ATP synthase subunit alpha, chloroplasti

e Molecule 2

41%

57%

5%

Chain A

3A

<>
~
<
[

© © o 0 )
N N m-w
=4 =B = =]

<
N
=

i

]
o
o~

o
g o
=

4%
€11

(438

0TS
61

84
.a

oV
Sy

71

e & 0O oo o

¢STI
TSTT

9%1d

EVTA

71y

8ETN

YETV

0€TI

82Td

921d

4434

(4428

0zTd
61TY

2958

063
681

188
€81
28N
18T

8.LD
LIN

e1ed

0t1ZA

[4vas

66TI

S6TA

9811
Y811

281Q
T8TL

6LTA

95TV

¥STI

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



EMD-4271, 6FKH

wwPDB EM Validation Summary Report

Page 10

0 60€T

80€T
voex

TOEY

6621
8621

9628

7621

2624

982V

782U

¢8td

9,21

i 2kal
TLCA

2920

9EVI
SEVA

(4578

0EVL
Levy

vevd
Eta4]

86€d

v6ed
€6€T
26€d

06€4d
68€h

L8ET

S8€T
e
€8€1
8¢eN

11

€LET

95€d

7Sel

6%€T

vved

e Molecule 3

[4701]

ceed

“

L6%0
9673

Y671

2674

06%1

88%Y

9LYI

6974

145728

ATP synthase subunit beta, chloroplast

29%4

8S%1
LSYA

¥SsvA

6791

(474749
1544

6EVA
8EVI
LEVL

1C

32%

62%

Chain D

b o d

68K
88D
184
98L

08s
6L

9LY

794
€90

TOA

150

€5a

083
8¥I
STN
TYN
6EX
cea
LZ1

91
Szb

€cI
{448

0g1
BTN

S61D

1614

68TI
88TN

TL14

8971

991D

7914
€974

T91d

SGTA
2198

8YTI

€ETH

9CTL

0ZIN
6110
8TTA

ETTA
TTTd
OTTI
6014

T01d
00TA

76l
€6d
261

064

ored
L6TD
€62d
TBTH
S8CA
282D
Lley

924
S.21

SOPI
70vI

S6€T
68€h
88EY
L8ET
G8EX
¥8E€H
£8€d

08€A
6LET

9.€b

€LEL
99ed
T9EI
9G€T
€5G€S

L%€d

SYEH

eved

6€ed
8EEY
Leed
9€ed
SGEEL
veeT
€EEQ

0€ed

LTEA
ozey
szed
veer
€CES

Teel
0zes

81€d

€T€I
c1ey

<> oo

1673
L8%Y

€87V
28va

LLVA
YLvd

291

[E340]
8G¥d

9G%Y

€573

1891

LY¥N

LETA

i

(4574
TEYT

LTvI

0 9TH)

SThY

ATP synthase subunit beta, chloroplast

6171
817y
L1%Q

STV

€TV
cTva
T1%a
(157485

e Molecule 3

80%1

1C

33%

62%

Chain F

<>

(o) ~ ™
v} © ©
I=I>I°

>

064

L84

o llw oMo MYy
© NN N ®
= oo = =

<
©
Lz

150

9TCH

€TCA
[454¢

072N
602D

i uace
€02D
20T
S6TD

06TV

9811

€8TH
¢8TI
1811

6LTL
8LTX

YLTV
€LTD

TLT4
0411

262
88C1

S8CA
ctecs

08zd
6.LTA

L.2d

S.21

TLTI
T.24

6921

1920

S92

€9CA
29za
T92H

eeer
1144\

L1231

€GES

TSEA
0SeL

LYEQ

6€€d
8EEY

9gea

LTEA

vZel

cceL
61€D

vreL
€T€1

TTEd
oted
60€T

90EN
S0€d

20€1

00ed
6620

162D

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-4271, 6FKH

wwPDB EM Validation Summary Report

Page 11

L8YY
98¥)

[4sice
18%a

€LYV
TLVD

L9%a
99¥1
S9vd
79vD

29v1

6570
8S¥d

95%Y

£5va

TSY1
0S%D

L9%
Tvvd
€evd

CEYS
TEVT

627Y

LTv1
9TY¥A
SThY

11478
81¥Yd
eIv1
(a5t

T1%a
(5748

80%1

SOVI

1C

ATP synthase subunit beta, chloroplast

e Molecule 3

61%

Chain B

184
981
S81
B6LW
LLA

9LV
S.d

[44°s

021

8T

h & 4

08TA
6LTL
8LTN
€L1D
0471
691D
89TI
L9TX
€974
SSTA
6%14

%11

YYIL
£71a

1521]

CETI

€8TH
2811

£07a

1071
86EA
68€b

88eY
L8€1

S8€A

YLEN
€LEL

TLEL

69€d

99ed

T9eT

€3€S

67€L

Lved

6€€d
8EEY
Leed
9€€d

8CEA
LTEN
9zeY

¥CeT

T2€1

L

L1€X

gTes
v1el
€TeT
crey
T1€d

S62V

€62d
262

0 S6%)

T6vd

€87V

TEVT

TChA

8174

91¥%d

(a5t
T1%a

607D
80%1
LOVI

SOPI

ATP synthase epsilon chain, chloroplastic

e Molecule 4

n-

X

™M

<

X

<

n
R
M
N

<]

=

o=

<

ﬂhu

o d

L 2 2
8
<

@ 0O & oo

<>

©
Lk IIIII
A

ATP synthase gamma chain, chloroplast

€CTYd

0Ty
6111
E€TTI

0Ty
607X

vo1Yd

00Td

o o
D O
oMl

< I I} © 0
~ K © ® ©
H > 5] an

e Molecule 5

1C

9%

40%

46%

Chain g

SOX
ToW

ToL
091

LSL

€8S

0y

LYT

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-4271, 6FKH

wwPDB EM Validation Summary Report

Page 12

T

62Tl
8CCH
1221

yzea

¢

ey
1344

1124

€121
CITH
T1ed
oTzA
6021

L0TA
902d
$S0T3

1021

6614
86TA

< <

6813

981d

3

281D

¢

S.1d
VLTI

i

TL14
0L74
6971

L9TK

{42198

0971

SSTX

TLTH

0LZH
6920
8924

99CA
S9CL

€923
292H

0 1924

6SCL

LST1

SG2d

i

fierac

geracy

0 6%y

9%20

vl
0%2d
6€CT

LETD
€€T1

c¢eed
Tee1

€9€D

T9EN

6G€D

LSGEA
9GET

i
€9€T

0SeL

9ved
Sved

€ved

6EET

LEET

SEEN

8zed
L2EL

vees

6T€Y

9T€T

v1es

e Molecule 6: ATP synthase subunit ¢, chloroplastic

(45581

80€T

90€Y

€0ed
C0€ES

00€T
662X

9621
S621

70%

48%

49%

Chain S:

ooV

N~ o
w0 © ©
= = M|

891
781
€91

o
g.

6%1

]
N
i

ovd

L R 2 2 2 S o o 2R 2 2 2 2 4

i

€vd
47)]
e

ovy
6€1

3

SEV

€€D
(434

TEeY

Tzs
ocv

LR 2 4 e R

]
—
<

0TA

COOPPPPPPPPPPPO V0000 & O 900 o0 oo

el wn © (=23
A H o< n

T8A
084

e Molecule 6: ATP synthase subunit ¢, chloroplastic

LLY
9.4

SL1
vL1

ool
©
III -

99K
S9I

7oL
€91

56%

48%

49%

Chain N:

L 4
[}
(2]
-

= oM v [
M M0 5!
< <O <

o)
I
o

*

0
[
o

L

—
N
©n

o
3]
<

COPOPOPO G0 06 O oo

o -
= -
= A

L 4

L & 4
<

<>

SI
(N
€d

L 4
I
©
=

o
k<)
[

el

(&)
<
wn
=
o,
o
—
°
=
(&)
:
=
)
[}
o]
)
»n
[<B)
n
<
=
=]
>
wn
2
<
-
=
)
Q
=
=
[ ]

4 1w © I~
[N S
A A Eo<

891

¢
¢
¢
¢
¢
¢
¢
¢
L/

99X

L 4
0
©
=~

57%

49%

48%

Chain O:

0 8

0 vva
0 (4]

OO VOV PO0O0O & 00 o

+ W O~ o
NN~ N o o
-qgm<.u‘>

e Molecule 6: ATP synthase subunit ¢, chloroplastic

0LA

ool
©
III - III

994

a2 2 BB B 2 2 o2 2 2 2 4

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



Page 13 wwPDB EM Validation Summary Report

EMD-4271, 6FKH

63%

. e
Chain P: 52% 46%
0000000000 606 0600 OO e ¢ o0 oo
I I .o-ov‘“ﬂﬂm g eg Lk ek
ol 2 g 85 EEE] Bl B $38
*o00000e o o
RS e £ 2
e Molecule 6: ATP synthase subunit ¢, chloroplastic
63%
Chain Q: 57% 41%

L53

PO OO GO0 GO0 G0 00 O O G0 20 O O OO 200 oo

d EE g g R BabH BEY B
0000000000000 o
R K SHE Sl £
e Molecule 6: ATP synthase subunit ¢, chloroplastic
70%
. e —
Chain R: 53% 44%

Q@ COPPPPPPPPPPPPPPPOO 90000 OO0 O o o o
o —

Lo BB 4 4 4 o oo o B oo 4 4 2 2 4

A31

N
®
<

G33
A35

N M w © © <t v O N~ o -
© © © © © 5NN~ N ® ©
< a H o> P} A A m o< B>

e Molecule 6: ATP synthase subunit ¢, chloroplastic

47%
. T
Chain M: 48% 49%

O & 0O 000 o o

o
el w © —

Lo 3B 2 2 2 2 2 2 4

S21
A31
A32
G33

e

A35
V36
139
A40
R41
Q42
P43
E46
K48
149
R50
651
T52
L53
L54

o + 0w ©O N~ o o
= NN~ N~ D 0
= PR Iy T o>

e Molecule 6: ATP synthase subunit ¢, chloroplastic
58%
. e
Chain T: 53% 44%

COOPPOOPOOOOSO o OO

o (3] @ o o o ©
n © — N ™| M o < < & <
II”“.>-" l-l ‘“’I -IH"I“ B

S21

HO =HAam
IS
H< moa

<> oo L 2 4 ®* < L 4

M60

E61
A62
L63
165
Y66
L68

149

R50
e

L53

L54

L55
[isseil¢

L57

E61
A62
L63



Page 14 wwPDB EM Validation Summary Report EMD-4271, 6FKH

OO POOOOO 6O o o
R o[ o BRI - -
= > =} [ I =) P

e Molecule 6: ATP synthase subunit ¢, chloroplastic

vs1 @

ATT

52%

. T
Chain G: 49% 46% e
e © © © oo oo o oo o OO 66 6O 06> 66O o

L53
L54
L55
L57
M60
E61
A62
L63
165

o - oM wn o D O [ © o O O N
ISHS | M 0 0 M o < < A & < w0
< 0 << O < > H < oA " MNoH X =

COPOPPOPSOOSO 0O o

© oo} | ¢ w0 o o
© © [ S © 0
> =} < 4 4 [

e Molecule 6: ATP synthase subunit ¢, chloroplastic
62%
Chain H: 51% 46% .

PO COPPPPO 900G 00 00 000 o SO & VO O SO SO OO oo

A20
s21
G27
A31
A32
633
A35
V36
139
A40
Q42
P43
E46
K48
149
R50
L53
L54
L55
L57
M60
E61

COPPPP 0O V000 00
N M 0 o0 N N~

e Molecule 6: ATP synthase subunit ¢, chloroplastic

V70

41%

-
52% 46% .
OO & oo o a2 2 4 <> ©® GO VOO o000

A32

M Sw © o O o milo 0o olln ¢ 1 NIl O Ao 0 © @
™00 0 [ R ] Ym0 wWww 0 © ©©© © © ©
S e <= H <@Eca ™ MHeE Aaaa | = m<aA = ]

e Molecule 6: ATP synthase subunit ¢, chloroplastic

52%

Chain K: 52% 46% "
000 00 o0 oGOOe o o e G006 ¢ © ccccoce
g8 583828883 $3EF $32EE3288R 8BS 8E8 888
> 00 00 © oo
00 < 0~ o -

e Molecule 6: ATP synthase subunit ¢, chloroplastic

63%
Chain J: 49% 48% .




EMD-4271, 6FKH

wwPDB EM Validation Summary Report

Page 15

ovv

< <
Ihlm
el [
5] =l

SEY

[}
3]
O

cev
TEY

Tes
ogy

o
—
<

o
o o
n >

@ OO GO0 PPO V0G0 GO & SO0 oo

® w ©
-9 H o<

e Molecule 6: ATP synthase subunit ¢, chloroplastic

54%

47%

51%

Chain I:

0 04
0 691

0 9va

evd
(4]

oY
6€I

9EA
SEY

€€D

TEY

o
(SIS
< 0

—
—
-

OTA

OO V0O & V0000 o000 o

-
3-

w
Lo 2 2 4

>

<>

IIII<D
®
[

e Molecule 7: ATP synthase subunit b’; chloroplastic

< <

+ 0w © N~
NN~ N~
R Iy

891

S9I
7oL
€91
42
193

36%

42%

42%

21%

Chain p:

OOiQOQ

Y6
€61
261
Téed
061

68L
881

L8N
984
98a
84
€81

0 1811
+EE

6LTX

¢ e
0 \.mS

0 BLTT
¢
¢
0 TL18
0 0LTA

6974

L9T0
99TL

€9TX
CITH

09TN
6STT

oo
0
-
I<

0 99TS
SSTI
$STd

0 (433
0 19TV

0STV

¢ o
0 il

LYTA

SPIN

0 YTV

Eiads]

0 TH1d
[bia%:
6£TD

i
PO OO SO & O > oo

LETA
9€Td

vers
€ETL
C¢ETa
TETH

0ETA
621D

8CTSs
1211

9ZTh

€CTI
ecTs

e SO0 & oo

i

0ced
6121
8TCA

L1231
91TH

STCA
vicI

€120
z¢1ea
1188

0121

1021

902h
$S0CS

70ca
€021

96T

0 9670

0 €613
0 [ 43 %1
|

0 6811
¢

9811
v81d
€8TA

e Molecule 8: ATP synthase subunit b, chloroplastic

12%

58%

47%

29%

Chain b:

0 091

0 299
0 994

€91

0 291

T

0 691

8YA

¢
0 o)
0 S99

o 5

{4728

@

N~
o 0
> 3

ve1
€eN
(4%
TeT
0EN

©® GOO VPP PG 90O O S0 o

121
9¢I
sea
el
€N
ccd

e s s 2 o 4 4 A e e e s s  a o 4

694

1,98
99N

S9Y

€91
ZON
19T

2¢8TI

0 08TN

6L

i

0 9.74

SLTH

L 4

9911
S9TH
Y911

€974
TITN

TOTN
0971

691D

GSTL

e s s s B 2 2 N < 4

*

L 4
e
J
b
p=

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-4271, 6FKH

wwPDB EM Validation Summary Report

Page 16

ATP synthase delta chain, chloroplastic

e Molecule 9

30%

39%

29%

9%

Chain d

¢

€eTI
CETI
T€Td

6211

1218

0TI

8T1d

0 9TTV
STTd
$1Td

0T1d

0 601d

70Td

2oT1
TOTX

860

S6L

o

261
161

0 98V
0 %8a

Lz
6610
86TA
L6TD

S6TV

T611
06TH

88TN
1814
9811

#8TA
€8TA

T8TL
08TA
6LTA

LLTA

0 9.7d

SLTL

€LTL
TLII

6974

LozA

2ozl
T02I

O

R LDWIDE
PROTEIN DATA BANK

W



Page 17

wwPDB EM Validation Summary Report

EMD-4271, 6FKH

4 Experimental information (i)

Property Value Source

EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, C1 Depositor
Number of particles used 15395 Depositor
Resolution determination method | FSC 0.143 CUT-OFF Depositor
CTF correction method PHASE FLIPPING ONLY Depositor
Microscope FEI TITAN KRIOS Depositor
Voltage (kV) 300 Depositor
Electron dose (e~ /A2) 25 Depositor
Minimum defocus (nm) 1500 Depositor
Maximum defocus (nm) 2500 Depositor
Magnification 132953 Depositor
Image detector FEI FALCON III (4k x 4k) Depositor
Maximum map value 0.270 Depositor
Minimum map value -0.181 Depositor
Average map value 0.000 Depositor
Map value standard deviation 0.014 Depositor
Recommended contour level 0.05 Depositor
Map size (A) 368.55, 368.55, 368.55 wwPDB

Map dimensions 350, 350, 350 wwPDB

Map angles (°) 90.0, 90.0, 90.0 wwPDB

Pixel spacing (A) 1.053, 1.053, 1.053 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: ATP,
MG, 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 | prigy7 1 47155 | RMSZ 47| >5

1 a 0.53 0/1792 1.14 | 19/2454 (0.8%)
2 A 0.96 | 2/3907 (0.1%) | 0.96 13/5286 (0.2%)
2 C 0.98 1/3900 (0.0%) 1.05 9/5276 (0.2%)
2 E 0.94 | 1/3867 (0.0%) | 1.11 | 8/5232 (0.2%)
3 B 0.82 0/3693 0.86 8/5005 (0.2%)
3 D 1.00 | 2/3684 (0.1%) | 0.94 18/4994 (0.4%)
3 F 0.79 1/3676 (0.0%) | 0.92 11/4983 (0.2%)
4 e 0.47 0/1019 0.82 0/1381

5 g 0.76 1/2526 (0.0%) | 0.94 8/3412 (0.2%)
6 G 0.58 0/551 1.00 2/750 (0.3%)
6 H 0.58 0/551 0.99 2/750 (0.3%)
6 I 0.58 0/551 1.00 2/750 (0.3%)
6 J 0.58 0/551 1.00 2/750 (0.3%)
6 K 0.58 0/551 1.00 2/750 (0.3%)
6 L 0.58 0/551 0.99 2/750 (0.3%)
6 M 0.58 0/551 0.99 2/750 (0.3%)
6 N 0.58 0/551 1.00 2/750 (0.3%)
6 0 0.58 0/551 1.00 2/750 (0.3%)
6 P 0.58 0/551 1.00 2/750 (0.3%)
6 Q 0.58 0/551 1.00 2/750 (0.3%)
6 R 0.58 0/551 1.00 2/750 (0.3%)
6 S 0.58 0/551 0.99 2/750 (0.3%)
6 T 0.58 0/551 0.99 2/750 (0.3%)
7 D 0.62 | 1/1134 (0.1%) | 0.98 | 6/1519 (0.4%)
8 b 0.44 0/1309 0.89 2/1754 (0.1%)
9 d 0.63 0/1399 1.00 7/1898 (0.4%)
All All 0.80 | 9/39620 (0.0%) | 0.98 | 137/53694 (0.3%)

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
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sidechain that are expected to be planar.

Mol | Chain | #Chirality outliers | #Planarity outliers
2 A 0 2
2 C 0 2
2 E 0 2
3 B 0 1
6 G 0 1
6 H 0 1
6 | 0 1
6 J 0 1
6 K 0 1
6 L 0 1
6 M 0 1
6 N 0 1
6 O 0 1
6 P 0 1
6 Q 0 1
6 R 0 1
6 S 0 1
6 T 0 1
7 p 0 1
8 b 0 1

All All 0 23

The worst 5 of 9 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms Z Observed(A) | Ideal(A)
2 C 30 | GLY C-N 28.88 1.73 1.33
3 D 276 | PHE C-N -27.84 0.97 1.33
2 E 30 GLY C-N 22.04 1.64 1.33
2 A 30 | GLY C-N 15.99 1.58 1.33
) g 84 | PRO | N-CD | 12.77 1.65 1.47

The worst 5 of 137 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z Observed(°) | Ideal(°)
2 C 30 GLY | O-C-N | -31.22 98.52 123.49
2 E 30 GLY | O-C-N | 29.66 154.73 123.29
2 E 30 GLY | CA-C-N | -24.44 85.10 122.74
2 E 30 | GLY | C-N-CA | -24.44 85.10 122.74
1 a 212 | VAL | CA-C-N | 13.34 133.74 119.87

There are no chirality outliers.
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5 of 23 planarity outliers are listed below:

Mol | Chain | Res | Type | Group
2 A 30 GLY | Mainchain
2 C 10 SER Peptide
2 C 262 | ASP Peptide
2 E 226 | ALA Peptide
2 E 262 | ASP Peptide

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 1741 0 1788 696 0
2 A 3858 0 3923 754 0
2 C 3851 0 3928 371 0
2 E 3818 0 3888 339 0
3 B 3636 0 3692 254 0
3 D 3627 0 3679 212 0
3 F 3619 0 3668 201 0
4 e 1010 0 1040 155 0
5 g 2497 0 2585 377 0
6 G 544 0 281 120 0
6 H 044 0 281 129 0
6 I 544 0 281 109 0
6 J 544 0 081 112 0
6 K 544 0 081 108 0
6 L 544 0 581 122 0
6 M 544 0 a81 120 0
6 N 544 0 281 114 0
6 O 044 0 281 115 0
6 P 044 0 281 108 0
6 Q 544 0 081 102 0
6 R 544 0 581 116 0
6 S 544 0 581 116 0
6 T 544 0 a81 114 0
7 p 1124 0 1147 1219 0
8 b 1299 0 1314 928 0
9 d 1383 0 1408 287 0

10 A 1 0 0 0 0

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
10 B 1 0 0 0 0
10 C 1 0 0 0 0
10 E 1 0 0 0 0
10 F 1 0 0 0 0
11 A 31 0 12 1 0
11 C 31 0 12 1 0
11 E 31 0 12 1 0
12 B 27 0 12 2 0
12 F 27 0 12 0 0

All All 39231 0 40254 4963 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 62.

The worst 5 of 4963 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:A:9:1LE:HG21 | 8:b:144:VAL:CG2 1.23 1.68
2:A:T:ASP:CA | 7:p:203:LEU:HD12 1.20 1.66
7:p:185:LEU:CD2 | 8:b:121:PHE:CE2 1.75 1.66
1:a:24:GLN:HB2 7:p:83:LEU:CD2 1.25 1.66
1:a:36:HIS:CE1 7:p:89:THR:HG21 1.23 1.65

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 221/247 (90%) | 211 (96%) | 10 (4%) 0 100 [ 100]
2 A 500/507 (99%) | 483 (97%) | 17 (3%) 0 100§ § 100

Continued on next page...
$roe
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Continued from previous page...

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
2 C | 499/507 (98%) | 483 (97%) | 16 (3%) 0 100 ] [100]
2 E 495/507 (98%) | 480 (97%) | 15 (3%) 0 |
3 B 478/498 (96%) | 463 (97%) | 14 (3%) | 1 (0%) 43 |77
3 D ATT/498 (96%) | 463 (97%) | 13 (3%) | 1 (0%) 43 77
3 F A76/498 (96%) | 445 (94%) | 30 (6%) | 1 (0%) 43 |77
4 e 129/134 (96%) | 122 (95%) | 7 (5%) 0
5 g 319/364 (88%) | 306 (96%) | 13 (4%) 0 |
6 a T7/81(95%) | 74 (96%) | 3 (4%) 0 100 ] [ 100]
6 H 77/81 (95%) 74 (96%) | 3 (4%) 0 |
6 I T7/81(95%) | 74 (96%) | 3 (4%) 0 [100] [ 100]
6 J T7/81 (95%) | 74 (96%) | 3 (4%) 0 100 ] [100]
6 K 77/81 (95%) | 74 (96%) | 3 (4%) 0 100 | 100]
6 L 77/81 (95%) | 74 (96%) | 3 (4%) 0 100 ] [ 100]
6 M 77/81 (95%) 74 (96%) | 3 (4%) 0 |
6 N T7/81(95%) | 74 (96%) | 3 (4%) 0 100 ] [ 100]
6 0 T7/81 (95%) | 74 (96%) | 3 (4%) 0 [100] [ 100]
6 P 77/81 (95%) 74 (96%) | 3 (4%) 0 |
6 Q T7/81(95%) | 74 (96%) | 3 (4%) 0 100 ] [100]
6 R 77/81 (95%) 74 (96%) | 3 (4%) 0 |
6 S 77/81 (95%) | 74 (96%) | 3 (4%) 0 100 ] [ 100]
6 T T7/81 (95%) | 74 (96%) | 3 (4%) 0 100 | 100]
7 p 141/222 (64%) | 130 (92%) | 11 (8%) 0 100 [ 100]
8 b 157/184 (85%) | 151 (96%) | 6 (4%) 0 |
9 d 177/257 (69%) | 170 (96%) | 6 (3%) | 1 (1%)

All | ALl | 5147/5557 (93%) | 4943 (96%) | 200 (4%) | 4 (0%) 49 |82

All (4) Ramachandran outliers are listed below:

Mol | Chain | Res | Type
9 d 217 LEU
3 F 296 VAL
3 D 296 VAL
3 B 296 VAL
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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 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 187/207 (90% 187 (100%) 0
2 A 411/414 (99% 411 (100%) 0
2 C 410/414 (99% 409 (100%) 1 (0%)
2 E 407 /414 (98% 407 (100%) 0
3 B 391/408 (96% 390 (100%) 1 (0%)
3 D 390/408 (96% 387 (99%) 3 (1%)
3 F 389/408 (95% 389 (100%) 0
4 e 109/112 (97% 109 (100%) 0
5 g 276/315 (88% 275 (100%) 1 (0%)
6 G 51/53 (96%) 51 (100%) 0
6 H 51/53 (96%) 51 (100%) 0
6 | 51/53 (96%) 51 (100%) 0
6 J 51/53 (96%) 51 (100%) 0
6 K 51/53 (96%) 51 (100%) 0
6 L 51/53 (96%) 51 (100%) 0
6 M 51/53 (96%) 51 (100%) 0
6 N 51/53 (96%) 51 (100%) 0
6 O 51/53 (96%) 51 (100%) 0
6 P 51/53 (96%) 51 (100%) 0
6 Q 51/53 (96%) 51 (100%) 0
6 R 51/53 (96%) 51 (100%) 0
6 S 51/53 (96%) 51 (100%) 0
6 T 51/53 (96%) 51 (100%) 0
7 p 124/197 (63%) 124 (100%) 0
8 b 142/161 (88%) 142 (100%) 0
9 d 156/220 (71%) 156 (100%) 0

EMD-4271, 6FKH
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Continued from previous page...
Mol | Chain Analysed Rotameric | Outliers | Percentiles
Al | AL | 4106/4420 (93%) | 4100 (100%) | 6 (0%) | [87]]ss] |

5 of 6 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
3 D 433 GLN
3 B 279 VAL
5 g 292 LEU
3 D 222 ILE
2 C 298 LEU

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 72
such sidechains are listed below:

Mol | Chain | Res | Type
6 T 42 GLN
9 d 199 GLN
6 H 42 GLN
8 b 30 ASN
2 E 423 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 10 ligands modelled in this entry, 5 are monoatomic - leaving 5 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

WO RLDWIDE

PROTEIN DATA BANK
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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).

Mol | Type | Chain | Res | Link Count?onfgl\/llgrzlgt:ES\Z | > 2 CountsBofr{ll(\i/[Saanl(ji]Z | > 2
11 ATP E 600 10 | 32,33,33 | 1.42 5 (15%) | 48,52,52 | 1.83 9 (18%)
11 | ATP | C | 602 | 10 |32,33,33| 149 | 7 (21%) | 48,52,52 | 1.91 | 15 (31%)
12 | ADP | B | 501 | 10 |28,2929| 1.65 | 6 (21%) | 43,4545 | 1.90 | 12 (27%)
12 | ADP F 600 10 | 28,29,29 | 1.44 4 (14%) | 43,4545 | 1.94 10 (23%)
11 | ATP | A | 600 | 10 |32,33,33| L31 | 5(15%) | 48,52,52 | 1.81 | 13 (27%)

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
11 | ATP E 600 10 - 4/22/38/38 | 0/3/3/3
11 | ATP C 602 10 - 4/22/38/38 | 0/3/3/3
12 | ADP B 501 10 - 6/16/32/32 | 0/3/3/3
12 | ADP F 600 10 - 5/16/32/32 | 0/3/3/3
11 | ATP A 600 10 - 1/22/38/38 | 0/3/3/3

The worst 5 of 27 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
11 E 600 | ATP | C5-C4 | 4.09 1.46 1.39
11 A 600 | ATP | C5-C4 | 3.96 1.46 1.39
12 F 600 | ADP | C5-C4 | 3.65 1.45 1.39
11 C 602 | ATP | C5-C4 | 3.64 1.45 1.39
12 B 501 | ADP | C5-C4 | 3.29 1.45 1.39

The worst 5 of 59 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°®) | Ideal(?)
12 F 600 | ADP | C5-C4-N3 | -5.87 118.63 126.72
11 E 600 | ATP | C5-C4-N3 | -5.69 118.88 126.72
11 C 602 | ATP | C5-C4-N3 | -5.57 119.04 126.72
11 E 600 | ATP | N3-C4-N9 | 5.12 135.88 127.17
12 B 501 | ADP | C5-C4-N3 | -4.93 119.92 126.72

$roe
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There are no chirality outliers.

5 of 20 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
12 F 600 | ADP | C5-0O5-PA-O2A
12 B 501 | ADP | C5-0O5-PA-O1A
12 B 501 | ADP | C5-05-PA-O2A
12 B 501 | ADP | C5-05-PA-O3A
12 F 600 | ADP | 0O4-C4’-C5-05’

There are no ring outliers.

4 monomers are involved in 5 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
11 E 600 | ATP 1 0
11 C 602 | ATP 1 0
12 B 501 | ADP 2 0
11 A 600 | ATP 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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5.7 Other polymers (i)

There are no such residues in this entry.

5.8 Polymer linkage issues (i)

The following chains have linkage breaks:

Mol | Chain | Number of breaks
8 b 1
2 C 1
2 E 1
7 p 1
3 D 1

All chain breaks are listed below:

Model | Chain | Residue-1 | Atom-1 | Residue-2 | Atom-2 | Distance (A)
1 b 77:GLN C 78:LEU N 2.25
1 C 30:GLY C 31:THR N 1.73
1 B 30:GLY C 31:THR N 1.64
1 p 105:ASP C 106:LYS N 1.17
1 D 276:PHE C 277:ARG N 0.97

EMD-4271, 6FKH



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#polymer_linkage
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6 Map visualisation (i)

This section contains visualisations of the EMDB entry EMD-4271. These allow visual inspection
of the internal detail of the map and identification of artifacts.

Images derived from a raw map, generated by summing the deposited half-maps, are presented

below the corresponding image components of the primary map to allow further visual inspection
and comparison with those of the primary map.

6.1 Orthogonal projections (i)

6.1.1 Primary map

6.1.2 Raw map


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_visualisation
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#orthogonal_projections
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6.2 Central slices (i)

6.2.1 Primary map

X Index: 175 Y Index: 175 Z Index: 175

6.2.2 Raw map

X Index: 175 Y Index: 175 Z Index: 175

The images above show central slices of the map in three orthogonal directions.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#central_slices
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6.3 Largest variance slices (i)

6.3.1 Primary map

X Index: 177 Y Index: 171 Z Index: 234

6.3.2 Raw map

X Index: 177 Y Index: 171 Z Index: 235

The images above show the largest variance slices of the map in three orthogonal directions.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#largest_variance_slices
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6.4 Orthogonal standard-deviation projections (False-color) (i)

6.4.1 Primary map

6.4.2 Raw map

The images above show the map standard deviation projections with false color in three orthogonal
directions. Minimum values are shown in green, max in blue, and dark to light orange shades
represent small to large values respectively.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#orthogonal_glow_std
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6.5 Orthogonal surface views (i)

6.5.1 Primary map

The images above show the 3D surface view of the map at the recommended contour level 0.05.
These images, in conjunction with the slice images, may facilitate assessment of whether an ap-
propriate contour level has been provided.

6.5.2 Raw map

These images show the 3D surface of the raw map. The raw map’s contour level was selected so
that its surface encloses the same volume as the primary map does at its recommended contour
level.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#orthogonal_views
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6.6 Mask visualisation (i)

This section shows the 3D surface view of the primary map at 50% transparency overlaid with the
specified mask at 0% transparency

A mask typically either:
e Encompasses the whole structure

e Separates out a domain, a functional unit, a monomer or an area of interest from a larger
structure

6.6.1 emd 4271 msk l.map (D



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#masks
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#masks
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7 Map analysis (i)

This section contains the results of statistical analysis of the map.

7.1 Map-value distribution (i)

Map-value distribution

4 - — Voxel count

Recommended contour
level 0.05

Voxel count (logl0)

CI T T T T T
-0.2 -0.1 0.0 0.1 0.2

Map value

The map-value distribution is plotted in 128 intervals along the x-axis. The y-axis is logarithmic.
A spike in this graph at zero usually indicates that the volume has been masked.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_analysis
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_value_distribution
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7.2  Volume estimate (i)

Volume estimate

50000 -~
40000 A
E 30000 - — olume
v Recommended contour
g level 0.05
I=]
= 20000 4
10000 -
D T T T I I
—-0.2 -0.1 0.0 0.1 0.2

Contour level

The volume at the recommended contour level is 291 nm?; this corresponds to an approximate
mass of 263 kDa.

The volume estimate graph shows how the enclosed volume varies with the contour level. The
recommended contour level is shown as a vertical line and the intersection between the line and
the curve gives the volume of the enclosed surface at the given level.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#volume_estimate
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7.3 Rotationally averaged power spectrum (i)

Rotationally averaged power spectrum

5.0 A

2.5 1

0.0 1
o
=l
E’I 2.5 1 —— Primary map RAPS
= Raw map RAPS
4% Reported resolution
S —5.0 1 420 A+
]
E

_?5 -
—10.0 4
T T T T T
0.0 0.1 0.2 0.3 0.4

Spatial frequency (4-1)

*Reported resolution corresponds to spatial frequency of 0.238 A1


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#raps
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8 Fourier-Shell correlation (i)

Fourier-Shell Correlation (FSC) is the most commonly used method to estimate the resolution of
single-particle and subtomogram-averaged maps. The shape of the curve depends on the imposed
symmetry, mask and whether or not the two 3D reconstructions used were processed from a
common reference. The reported resolution is shown as a black line. A curve is displayed for the
half-bit criterion in addition to lines showing the 0.143 gold standard cut-off and 0.5 cut-off.

8.1 FSC (D
FSC
1.0
i
0.8 -'I
I
I
ll —— Author-provided FSC
0.6 7, Unmasked-calculated
I
3 P U WS FC
Jra I -
o I
o 04 -=: 05
[ ] -
S \ —— Half-bit
Reported resolution
0.2 1 T 4204+
—-0.2 T T . |
0.0 0.1 0.2 0.3 0.4

Spatial frequency (A1)

*Reported resolution corresponds to spatial frequency of 0.238 A1


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#fsc_validation
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#fsc_validation
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EMD-4271, 6FKH

8.2 Resolution estimates (i)

Resolution estimate (A)

Estimation criterion (FSC cut-off)

0.143 | 0.5 Half-bit
Reported by author 4.20 - -
Author-provided FSC curve | 4.19 | 6.57 4.33
Unmasked-calculated™ 7.19 | 9.79 7.55

*Resolution estimate based on FSC curve calculated by comparison of deposited half-maps. The
value from deposited half-maps intersecting FSC 0.143 CUT-OFF 7.19 differs from the reported

value 4.2 by more than 10 %


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#resolution_estimates
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9 Map-model fit (i)

This section contains information regarding the fit between EMDB map EMD-4271 and PDB
model 6FKH. Per-residue inclusion information can be found in section 3 on page 8.

9.1 Map-model overlay (i)

The images above show the 3D surface view of the map at the recommended contour level 0.05 at
50% transparency in yellow overlaid with a ribbon representation of the model coloured in blue.
These images allow for the visual assessment of the quality of fit between the atomic model and
the map.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_model_fit
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_model_overlay
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9.2 Q-score mapped to coordinate model (i)

1.0

0.0
M <0.0

The images above show the model with each residue coloured according its QQ-score. This shows
their resolvability in the map with higher Q-score values reflecting better resolvability. Please
note: Q-score is calculating the resolvability of atoms, and thus high values are only expected at
resolutions at which atoms can be resolved. Low Q-score values may therefore be expected for
many entries.

9.3 Atom inclusion mapped to coordinate model (i)

1.0

0.0

The images above show the model with each residue coloured according to its atom inclusion. This
shows to what extent they are inside the map at the recommended contour level (0.05).


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#qscore_mapped_model
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#ai_mapped_model
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9.4 Atom inclusion (i)

Atom inclusion

1.0
o
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v 0.4
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o
E 0.2 1
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—-0.2 -0.1 0.0 0.1 0.2

Contour level

At the recommended contour level, 77% of all backbone atoms, 60% of all non-hydrogen atoms,
are inside the map.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#atom_inclusion_by_contour
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9.5 Map-model fit summary (i)

The table lists the average atom inclusion at the recommended contour level (0.05) and Q-score

for the entire model and for each chain.

Chain Atom inclusion Q-score
All m 0.5960 . 0.2790
A 0.6980 . 0.3490
B 0.7370 . 0.3700
C 0.7140 . 0.3530
D 0.7350 . 0.3630
E 0.6900 . 0.3270
F 0.7270 . 0.3760
G . 0.4190 . 0.2070
H . 0.3620 . 0.1460

I . 0.3620 . (0.1840
J . (0.3230 . 0.1620
K . (0.3880 . (0.1670
L . 0.4380 . (0.1970
M . 0.4290 . 0.1620
N . 0.4060 . 0.1570
@) . 0.3750 . 0.1420
P . (0.3690 . (0.1520
Q . 0.3190 . 0.1260
R . 0.2710 I 0.0930
S . 0.2890 N 0.1190
T . (0.3650 . 0.1760
a . 0.3150 . 0.1120
b . 0.3940 . 0.0880
d  0.6170 . (0.2870
e  0.5730 . 0.2070
g B 0.6380 . 0.2910
p . 0.3170 . 0.0760

1.0

0.0
W <0.0
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