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

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

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

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

EMDB validation analysis : 0.0.1.dev132
MolProbity : 4-5-2 with Phenix2.0
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
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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 8.70 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.

Ramachandran outliers

Metric

Clashscore NN

Worse

Percentile Ranks Value

0 Percentile relative to all structures

[I Percentile relative to all EM structures

Metric

Q-score I

Worse

1
*H— 1.4%

Better

Model-Map Fit Percentile Ranks Value

[

I Percentile relative to all EM structures

I Percentile relative to EM structures of similar resolution

N 0.121

Better

Metric ‘Whole archive EM structures Similar EM resolution
(#Entries) (#Entries) (#Entries, resolution range(A))
Clashscore 229148 23984 -
Ramachandran outliers 224038 23583 -
Q-score - 25397 282 (1 8.20 - 9.20 )

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
35%

..
1 O 392 49% 49%

=
2 M 256 38% 42% 18%

7%

3 N 118 47% 50% =
4 A 639 . 48% 44% CT%
4 C 639 . 49% 43% CT%

H

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

Mol | Chain | Length Quality of chain
4 E 639 = 52% 40% P 7
5 B 517 48% 40% T T 7
5 D 517 | " 75 42% —
5 F 517 . 45% 43% %
6 H 114 53% 39% a7
6 J 114 54% 37% %
5%
6 L 114 51% 40% a7
7 G 233 45% 47% P 7
7 I 233 = 48% 45% “T%
7 K 233 - 53% 38% T
28%
8 478 45% 50% D
8%
9 a 890 r— 70% 30%
5%
10 b 265 - 17% 83%
11 c 213 | ™= = m——
19%
12 d 345 97% N
13 g 160 | = Cres —
13 h 160 . 98%
13 1 160 96% =
13 j 160 96% S
13 k 160 . 99%
13 1 160 . 98% e
13 m 160 | " 77 .
13 n 160 99%
14 o 164 | ™ = m—
15 e 73 88% 12%

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

Mol

Chain

Length

Quality of chain

16

f

85

71%

28%
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2 Entry composition (i)

There are 16 unique types of molecules in this entry. The entry contains 39578 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 V-type proton ATPase subunit C.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
1 0 392 1947 1163 392 392 0 0
e Molecule 2 is a protein called V-type proton ATPase subunit D.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
2 M 210 1039 619 210 210 0 0
e Molecule 3 is a protein called V-type proton ATPase subunit F.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
3 N 15 571 341 115 115 0 0

e Molecule 4 is a protein called Vacuolar ATP synthase catalytic subunit A.

Mol | Chain | Residues Atoms AltConf | Trace
s 95| 05 1 503 503 0 0
oA 95| 05 1 508 503 0 0
1] C 95| 05 1 508 503 0 0

There are 66 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual Comment Reference
E 617 ASP - SEE REMARK 999 | UNP B3LH69
E 618 TYR - SEE REMARK 999 | UNP B3LH69
E 619 LYS - SEE REMARK 999 | UNP B3LH69
E 620 ASP - SEE REMARK 999 | UNP B3LH69
E 621 HIS - SEE REMARK 999 | UNP B3LH69

WO RLDWIDE
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Continued on next page...
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Chain | Residue | Modelled | Actual Comment Reference
E 622 ASP - SEE REMARK 999 | UNP B3LH69
E 623 GLY - SEE REMARK 999 | UNP B3LH69
E 624 ASP - SEE REMARK 999 | UNP B3LH69
E 625 TYR - SEE REMARK 999 | UNP B3LH69
E 626 LYS - SEE REMARK 999 | UNP B3LHG69
E 627 ASP - SEE REMARK 999 | UNP B3LH69
E 628 HIS - SEE REMARK 999 | UNP B3LH69
E 629 ASP - SEE REMARK 999 | UNP B3LH69
E 630 ILE - SEE REMARK 999 | UNP B3LH69
E 631 ASP - SEE REMARK 999 | UNP B3LH69
E 632 TYR - SEE REMARK 999 | UNP B3LH69
E 633 LYS - SEE REMARK 999 | UNP B3LH69
E 634 ASP - SEE REMARK 999 | UNP B3LH69
E 635 ASP - SEE REMARK 999 | UNP B3LH69
E 636 ASP - SEE REMARK 999 | UNP B3LH69
E 637 ASP - SEE REMARK 999 | UNP B3LH69
E 638 LYS - SEE REMARK 999 | UNP B3LH69
A 617 ASP - SEE REMARK 999 | UNP B3LH69
A 618 TYR - SEE REMARK 999 | UNP B3LH69
A 619 LYS - SEE REMARK 999 | UNP B3LH69
A 620 ASP - SEE REMARK 999 | UNP B3LH69
A 621 HIS - SEE REMARK 999 | UNP B3LH69
A 622 ASP - SEE REMARK 999 | UNP B3LH69
A 623 GLY - SEE REMARK 999 | UNP B3LH69
A 624 ASP - SEE REMARK 999 | UNP B3LHG69
A 625 TYR - SEE REMARK 999 | UNP B3LH69
A 626 LYS - SEE REMARK 999 | UNP B3LH69
A 627 ASP - SEE REMARK 999 | UNP B3LH69
A 628 HIS - SEE REMARK 999 | UNP B3LHG69
A 629 ASP - SEE REMARK 999 | UNP B3LH69
A 630 ILE - SEE REMARK 999 | UNP B3LH69
A 631 ASP - SEE REMARK 999 | UNP B3LH69
A 632 TYR - SEE REMARK 999 | UNP B3LH69
A 633 LYS - SEE REMARK 999 | UNP B3LH69
A 634 ASP - SEE REMARK 999 | UNP B3LH69
A 635 ASP - SEE REMARK 999 | UNP B3LH69
A 636 ASP - SEE REMARK 999 | UNP B3LH69
A 637 ASP - SEE REMARK 999 | UNP B3LHG69
A 638 LYS - SEE REMARK 999 | UNP B3LHG69
C 617 ASP - SEE REMARK 999 | UNP B3LH69
C 618 TYR - SEE REMARK 999 | UNP B3LH69
C 619 LYS - SEE REMARK 999 | UNP B3LH69

Continued on next page...
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Chain | Residue | Modelled | Actual Comment Reference
C 620 ASP SEE REMARK 999 | UNP B3LH69
C 621 HIS SEE REMARK 999 | UNP B3LH69
C 622 ASP SEE REMARK 999 | UNP B3LH69
C 623 GLY SEE REMARK 999 | UNP B3LH69
C 624 ASP SEE REMARK 999 | UNP B3LHG69
C 625 TYR SEE REMARK 999 | UNP B3LH69
C 626 LYS SEE REMARK 999 | UNP B3LH69
C 627 ASP SEE REMARK 999 | UNP B3LH69
C 628 HIS SEE REMARK 999 | UNP B3LH69
C 629 ASP SEE REMARK 999 | UNP B3LH69
C 630 ILE SEE REMARK 999 | UNP B3LH69
C 631 ASP SEE REMARK 999 | UNP B3LH69
C 632 TYR SEE REMARK 999 | UNP B3LH69
C 633 LYS SEE REMARK 999 | UNP B3LH69
C 634 ASP SEE REMARK 999 | UNP B3LH69
C 635 ASP SEE REMARK 999 | UNP B3LH69
C 636 ASP SEE REMARK 999 | UNP B3LH69
C 637 ASP SEE REMARK 999 | UNP B3LH69
C 638 LYS SEE REMARK 999 | UNP B3LH69

EMD-0648, 607X

e Molecule 5 is a protein called V-type proton ATPase subunit B.

Mol | Chain | Residues Atoms AltConf | Trace
| F 5T | o s a7 0 0
5| B 5T | o s a7 o 0 0
g b 457 ggg%l 13%6 4?7 427 0 0
e Molecule 6 is a protein called V-type proton ATPase subunit G.
Mol | Chain | Residues Atoms AltConf | Trace
0 J 105 T501t§1 3%39 11(\)15 1(85 0 0
0 L 105 T501t§Ll 339 11(\)15 185 0 0
0 H 105 Tg)ltgl 339 11(\)15 1%)5 0 0

e Molecule 7 is a protein called V-type proton ATPase subunit E.
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Mol | Chain | Residues Atoms AltConf | Trace
7 I 217 P{g t7848l 65114 21117 2(1)7 0 0
7 K 217 ?8 t7848l 65114 21117 2(1)7 0 0
7 G 217 ?8 t;;l 624 21117 2C1)7 0 0

e Molecule 8 is a protein called V-type proton ATPase subunit H.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N @)
8 P 461 2292 1370 461 461 0 0

e Molecule 9 is a protein called V-type proton ATPase subunit a, Golgi isoform.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N @)
) 2 625 3092 1842 625 625 0 0
e Molecule 10 is a protein called VO assembly protein 1.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
10 b 4 218 130 44 44 0 0

e Molecule 11 is a protein called V-type proton ATPase subunit ¢”.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N @)
H ¢ 197 962 568 197 197 0 0

e Molecule 12 is a protein called V-type proton ATPase subunit d.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
12 d 343 1699 1013 343 343 0 0

e Molecule 13 is a protein called V-type proton ATPase subunit c.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
1B 8 153 743 437 153 153 0 0

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

Mol | Chain | Residues Atoms AltConf | Trace
13 h 157 T706t3a l 45119 1127 1(5)7 0 0
13 i 157 T7O6t?e>L l 45139 11;7 1(5)7 0 0
13 ] 156 T705t g l 45136 11;6 1(5)6 0 0
13 k 108 g)gg l 4?2 11;8 1(5)8 0 0
13 1 157 T706t§L l 439 12]7 1(5)7 0 0
13 m 15| T a1 10 0 0
13 15| T a1 10 0 0

e Molecule 14 is a protein called V-type proton ATPase subunit ¢’.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N @)
14 © 156 758 446 156 156 0 0

e Molecule 15 is a protein called V-type proton ATPase subunit e.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
15 © 64 319 191 64 64 0 0

e Molecule 16 is a protein called Putative protein YPR170W-B.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
16 t 61 301 179 61 61 0 0
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green = 0, yellow = 1, orange = 2

49%
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49%

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

35%

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

quality criteria for which they contain at least one outlier:
outlier are shown as a green connector. Residues present in the sample, but not in the model, are

second graphic. The second graphic shows the sequence view annotated by issues in geometry and
shown in grey.

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)

e Molecule 1: V-type proton ATPase subunit C

and red = 3 or more.

Page 10
Chain O:

0 zv1a

911

v1a
M 195 €YIA
0 THeN 994 [4221
0vED 9V 1Y
ey 0v1S
¢ = ¢ £ eu
zeTL ¢ ] 8eT1
9gEN k IomE
¢ R 89 [ |
¢ 3 L5 TETD
mmmm mmx wﬂG
[een oge1 zaa ey
¥21a sa |
6z€T . m LN
e Lz€1 “4 8wl .
TeTd 9zen [ m
gzed 9vT
h& 9,10 ¢ YTeH 0% gva 611a
91T BE ¢ pecean ¢ vou |
[ | ¢ s zzed ] | oeva ¢ onE
0 osey ] aged =
B F ¢ om ¢ s e v8ed o ¢ st
11 { AL 1 & | erew i X 7L ¢ e
Lorth ¢ ¢ L1871 Teed X | oeeT |
607d 9TEA ) M eV o17d
e mmm ! N s @ - s |
zes Aoty “ 56 $ red ¢ R Mmm w%»
[ tea | 901d g1en
oL | ¢ e ek ¢ ek 1% N ﬁmg
6231 @ ¢ o TTEA ¢ e = gex i
828 oL ¢ om ¢ v mwmm o oo n MMM ¢ o
-y Yon bt mm e 3 = -
zd A
4 ¢ v | es1 | | 0. ol 829 568
¢ ¢ LETH Z0EN ¢ — idi] | wen
MN> ‘ ‘I 9€TA - ‘ 89ea A 9ZN €63
4 ¢ | 662 ¢ oeb [ | z6d
61N 6L ¢ i wmwm ¢ ooed m MMM mw._.
- D TR 3 oz
a1 4 $ S e mmemm
¢ ¢ oscev secy ¢ x
or1 ¢ e o % 8T
S8 0. QI 8zzd | eooi | 0 €983 o M e T
mem ¢ - ¢ e T ¢ o N at1 e
43 1983 Eiat
433 ¢ ¢ esm 1 .- “I 2 o U
mE 0+ ¢ omﬁ e ¢ osea > a2 e
| gey | Ty 8N
¢ ¢ & ¢ %mm 98ZA 8SEN & mﬁ
11 LS80
)4 ¢t epemy  EEN O o W a1
¢ ¢ sl
6.1 $12S | | £9€D = VLY
¢ ¢ o ¢ ow | ete1 1823 [ | O = -7
¢ ¢ ¢ v crel ¢ ose1 6%€D < o [
¢ = [ area meEEn o .= TLA
SHTA ¢ 3
M (o s = 2 o
¢ ¢ o ¢ = | gozd ¢ avel ° (@) g1 |

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W


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

EMD-0648, 607X

wwPDB EM Validation Summary Report

Page 11

€8TN
2814

0814

LLTI

SLTH

€LTI

V-type proton ATPase subunit F

e Molecule 3

7%

50%

47%

Chain N

CLH

OLN
691
891

€9a
29a
1948
09"
654

794

N ool o
NS w w0
) = A

9L

142!
€7D

154)

© N~
@ oM
=

ved

SO0

~ oo
o NN
o HB

o
(3]
k)

LTL

STd

o <
=
(=<

OTA
6V

> &

M w-
(SRS ]

STTT

0 BTN

01T

80TA

701d

Vacuolar ATP synthase catalytic subunit A

cota

6LV

AT

e Molecule 4

S.a
iZA 4
€LI

7%

40%

52%

Chain E

0LI

99d

79a

09A

85D

9581

vsa
€SH

TSA

8¥%1

Ei28

[
2}
Izi

LEV

TES
0EA
628

pras
9Ty

8ETN

9€TL
SETH

€ETT

0€TL
621a
8CTI
121D

S¢Td

{4458
1218

8114

STTI

€T
[}
TT1d

601D

101D
901

0TI

20T1d

0071

86d
169D

S6d

[se]
[}
7]

N
[
I.-I

0634

981

9LL
Ekc

€LA
TLA

6%CH

LvTh
9%20

vvcd

(4444

0%2T

veTT

11108

PRaa

€TTA

61CA

STTM

1121
0T12L

[
Tozd
00zA
96T

€611
26TL

681D

28TI

081D

LL14

S.1d

O0LTH
6918

9918
79IN

651D
8STXA

€5TS
¢STI

VT4

6824
882N

82D
€8¢

08T
6.CI
8,21
LLTY
LN
TL2H
69271

992s

v9ZA
€921

192D
0920

8524
LSTy

1Ay

€673 €188

T67N ‘ eesd
06%S ‘ L3V

18%d 6993

L9SM
S9SV
T9GA
098y
699)

{4

0§84
675V

S¥Sa

€¥SL
{47458

0%SI
6€5d
8€50

YE€SK

2ess
623N
8zsb
2250
TS
02sT
61SL
815V
LISA
(455’8

018S

0 1670

veva

Vacuolar ATP synthase catalytic subunit A

e Molecule 4

7%

44%

48%

Chain A

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-0648, 607X

wwPDB EM Validation Summary Report

Page 12

.3

TLA

0LI
691
89V

%9a

o4
191

654

SGN
¥3a

TSA

N o o
& < &
m|oa >

ST

15729

[
2]
=

9G1d

¥S1D
€GTS

8YTA

914
1749}

€%1d

[=3
o)
53

881

©
o
—

¥8d

(4441

0%
6ETA

ceed
TETA
0€2a

8¢CSs
1221
9zeH

£TTA

1344
912d
1121
€02a
L6TI
96TH
S6Td
v61a

1614
061d

181d
98TY

78TM

2811
T8TL
081D
6.T4

9.L1d
S.1d

CLTI

8918
L9TI
9911
S91S
POIN

T9TA
097S

8GTA
LSTI

STEL

TT€I

60€3

LOEL

FOEN

20EL

86¢d
L6cd
962
S6CN

€6CA
26T

6823
88CN

9824
§8cH
%829

282D

082
6.21
8.C1

9.2a

€.LTS
TLTK

89CS

99¢s

T6ed
06€S
68V
88€'1

98EY

78€1

T8EY
18¢ed

8.Led

9LEY

VLEW
€Led
TLED

0Led
69€D

L9ET

79e1
€9€V

09€M
65€Y

vsey

0SeA

eved

.o 2 4
]
3

Tved
ovey
6€€T

veER
€EeeT
CEES

0€ed
62€Y
8CEY

9ZEA
gced
YTEN
€ceN
{444

0zeEN
61V
8TEN

9T€L

TLya
TLYA

897N

99¥%A

09%X
6S¥S

9G¥L

¥SvI

L1¥S
9T¥A

£0¥S
1071
96€D

S6EV
veeu

8%y
LYSH

7794
[a7e
TySM
0¥%SI

LeS4
9ESV

veSK

TESK
0€SD

82Sh

9291

¥Tsa

02S1
6151

915d
STS7T
P11
01SS

S0SS

1873

S8
iigs
£€8%d

08¥A

8.L¥d
L.V

€LVS

ST9L
7198

1194
0194
6093
8090
LOSK
9091
S09S

£9SN

T9SA

6G9)

LSSV

S6Sa

CGSS

0654

Vacuolar ATP synthase catalytic subunit A

e Molecule 4

7%

43%

49%

Chain C:

S.4
V.3

TLA

0LI
691

L9

v9a
€91

09A

981

€SH

0S84

Ei28
ST

I
9€I
SEA
YEA

0EA
628

9Ty

Y9IN
€973
2914
TOTA
651D
9S81a

671D

L¥T0
914

445
ev1d
(4429

LETI
9€TL
SETH

CETY
T€1d
0ETL

8CTI
421D
92Td
S21d

1218
L1713
[4a%!

T11d
(9%:

80TI
L0TD
907a

0TI
€0TL

00TT
669
86d
169
961

68D

~
0
IB:I

S8A

T8A

4549
E€TCH

1121
0ot12L

YTeEN
€TEN
azces

0920

L2y

§9¢d

€520
(4[N

6%2H

LvTh

80¥D
LOYL

€0¥S

8S€ES
95€s
§5ea
vsev
0SeA

LveD
9vED

£ved
6€€T
8EEL
LEEI
YEER

CEES
TEEV

62ed
8CeV

3

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-0648, 607X

wwPDB EM Validation Summary Report

Page 13

T67N

6871

L8%d
9873

€870

1871

6.%d

9.vd

€L7S
TLya

0Lvd
99%A

€974
[4si:8
T9%8
09%&
6S¥S

SSPN
¥SvI
€S¥S

0STH
(574728

SYP1
0 v

9EVD

YEVI

0ERY

8CHL

9¢hvd
§eva
vevs
£ehd

T2%D

L1%S

(45729

(5718
60%S

L0ST

> S

00Sd

L6%0

€673
(434 4

ST9L

€193

1194
0794
6093
8090
LO9N
9091
G09S

209
10931

863D

96SA

LLSA
9.8
S.1SD
2LSa

04ST
695)

99SN

V-type proton ATPase subunit B

e Molecule 5

12%

43%

45%

Chain F

0.1

LOA

€94

€918
6S1d
8STI
LSTY

CSTS

O0STH

8%1d

51499
SPTI

8€Td

9€TD
SETN

6214
8TV
Le1d
9CTA

€21
CTIN

0gTI

ST1D

€TTd

€0Td

864

96.L

88A

© N~
@ 0
HAQ

8s
€81
28D
184
084
6LA

12X}
€.a

Lyea

¥¥e1

0%21
6ETS

SETT

CTEN

0zed
6TEV
8T€Y

9T€X

E€TES

T1€Q

S62H

89CA

S9TA

€92y

8SC1

SS2L
¥ser

TScd

Z6EL

06€D

Ly
9974

[4si7.
TOVV

657
8S¥T

95va

[4sigc
TS%a
0Sva
(54729

SHHL

evhd

1374720
0¥y

8EVN

SEVA

€EVT
CEYS
TEVT

627a

44944

(447

€Y

0 T1%a

¢
017D
6071

LO%A
9073
S0PV

TOPN
00¥S

86€Q

96EH

e Molecule 5

veex

28va

08¥I

LLYS
9.LV1

TLVN

V-type proton ATPase subunit B

12%

40%

48%

Chain B

9€D

S0TS

€0Td
0TI

684
88A
180

S8D

€81

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-0648, 607X

wwPDB EM Validation Summary Report

Page 14

LETH

SETT

Tecd
0€Td

9¢TH
Sseed
veed

(444
j34AN

6121

0L7I

L91D
99TH

€918
C9TN
TOTH

Gzed
v2eD

(44N
Teed
0zed

9T€X
ST€I

€1€es

0TeL

S0ed
4098

S624
76TV

(4143

062
682d

0SeL
6%eT
8ved

47433:8

[47°38
Twea
ovea
BEEN

SeeT
veer

62€1
8CES

9zZEN

9G¥%d

¥SvA
€SVL
[4ci4S

0S%d

V-type proton ATPase subunit B

e Molecule 5

12%

42%

45%

Chain D

ovd
42\
{478
w1
0%I
9€D

0el

9974
SOTV
Y911

{414

0SCI
6¥CL

L¥2a

Svev
444!
E€¥CN
vees
1orace

Pkédi]

sced

W © N~ © o
Pl oo IS
[SENEAN] o
=0 == =

0121

S02a
Y0CH
€02
zoca
TOCH
00CA

861X
L6TL

V6TA
€671

061D
6874
8810
1871
98Th
S8TV

€811

08TH
6.1d
8111
LL1D

€LT4
0LTI
691X

PX4°0)]

€9CI

]
€0¥T
[454]

00¥S
66EN

95€D

vSel

TS€D
0SEL

8%ed

gved
YYEH

el
Tvea

6EEN

LEEN
9EEL

€€ed
CeEI

SSPd

€S¥L

1S7d

(514728

442"

{47470
15428

6€7d

807V
LOVA

€874
28%a

V-type proton ATPase subunit G

e Molecule 6

8%

37%

54%

Chain J

zea
1631

L8Y

S8Y

8.LD

£eX

v1d

(41}
11T

SN

R LDWIDE

erbDeBe

O
PROTEIN DATA BANK

W



EMD-0648, 607X

wwPDB EM Validation Summary Report

Page 15

S0Td
voTd

661

$ W © N~ o
DO D OO
=X H A

V-type proton ATPase subunit G

e Molecule 6

8%

40%

51%

5%
L

Chain L

8V
6.4
8.9
LD
gLa

0L%

{424
1S4

(4}
TSa

670
L9

15724
ovv
6EV
8€ed
LEL

(49

0€d

20TA

00Td

€81
c8d

V-type proton ATPase subunit G

e Molecule 6

8%

39%

53%

Chain H

S0Td
Y0TH

COTA

0073
661
861
L61
9634

161

V-type proton ATPase subunit E

e Molecule 7

7%

45%

48%

< w0 © 0
] =
Izmmlz

Chain I

L1

LSN

0SI

L9

SYI
vva
5728
cva

LET

TeR
0€d

82V

9z
Scy
i£a%
€cd
(44§

(G158

[44]

0t1d
6L

b 2 o 4

097X

LSTH
9STI

¥S1aQ
€STA
CSTH
TSTS

L71a

SH1a

evTd
(44588

(458

8ETI

9ETA

veTT

S2TI
{4453}

zTTh

S84

08I

V-type proton ATPase subunit E

e Molecule 7

7%

.

38%

53%

Chain K

a2 2 2 4

69V

991

TIN

160

368

{4

06s
681

L84
981

[

8N

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-0648, 607X

wwPDB EM Validation Summary Report

Page 16

2eel

81¢I

ST121

V-type proton ATPase subunit E

e Molecule 7

7%

[N
S
[ =1

.

47%

45%

Chain G

8.8
LY
9LL
SLI
L0

OLW

SO

294

09D
95N

754

LET

PAN

(41}
TIN

61
81

88A

081

444

[444)

0221

8121
L1V

STCT
¥iey

1188
0721

802x1

sozd
foace

86TH
L6TI

S61d
761

T6TS
06TA
68TA

181D
981D
S81S

08TN

8LTX
LL1d

SL1S

ELIA

TLTH
0L1d

89Td
L9TV

S9Th

€9TA
[4°15)

V-type proton ATPase subunit H

e Molecule 8

50%

45%

28%

Chain P

< oo

675

1728

€71
s
1544

=)
Iw
[=}

8¢ed

0 ved

>

eV
0€T

8¢a

9Ty
SCA
443

>

Tey

¢
oz
0 611

A o 4
~
EI

STa

s
=
=

(0) 23]
6a
8N

S

[43)

OO0 OOPOOO S0

C8H
T8I
081

8.1
LLT
9LL

612h

L1281
9TTH
ST1Cd
vie1
€TeL
21ed
TTZH
0T12d
6024

L0zd
90CH

vozn

90%A
a0
i
reos o
(407}
oova =
- 99%1
STV
9v3

€8EN TSV

@ O VOO0

65X e

OO OOSO OO o0

© 0
-
< <
o

¢

Lved ‘ HTPN

0 TYEN 0 807N

0 oves L0vY

O

R LDWIDE
PROTEIN DATA BANK

W



Page 17 wwPDB EM Validation Summary Report EMD-0648, 607X

¢

>

e Molecule 9: V-type proton ATPase subunit a, Golgi isoform
8%
Chain a: 70% . 30%

EEEE B S

e

S < COPO © V0PV PPPPPPPPPG & 990 & O 9909090909099 90

E404
|
E409

<> <& @ 90O & & oo

I ‘ S411

e Molecule 10: VO assembly protein 1

5%
Chain b: 17% 83%

OO PPOPOO0OOSO SO0

e Molecule 11: V-type proton ATPase subunit ¢”

) - —
Chain c: 91% . 8%



Page 18 wwPDB EM Validation Summary Report EMD-0648, 607X

< 0O oo

e Molecule 12: V-type proton ATPase subunit d

A76
L157
A162

19%

Chaind: T 97% .-

Q@ © COPPPPPPPPPPPPPP00 O & O V9909909909990 & 9999999999090

PO V090000000

RLLL R

H116
R126

OS> & & & o

e Molecule 13: V-type proton ATPase subunit ¢

Chain g: - 94% -
oo o > o

e Molecule 13: V-type proton ATPase subunit ¢

Chain h: " 98%

i

e Molecule 13: V-type proton ATPase subunit ¢

Chain i: 96% e

A20
Q156

s
)
o

e Molecule 13: V-type proton ATPase subunit ¢

Chain j: 96%

0
Sy
.Q i

e Molecule 13: V-type proton ATPase subunit ¢

L49

Chain k: . 99%



Page 19 wwPDB EM Validation Summary Report

EMD-0648, 607X

<* <&

e Molecule 13: V-type proton ATPase subunit ¢

Chain 1: " 98% S

B

e Molecule 13: V-type proton ATPase subunit ¢

Chain m: 97% N
-

LT

e Molecule 13: V-type proton ATPase subunit ¢

Chain n: 99%

e Molecule 14: V-type proton ATPase subunit ¢’

Chain o: ™ 95% 5%

oo o

w
)
-<H

e Molecule 15: V-type proton ATPase subunit e

Chain e: 88%

e Molecule 16: Putative protein YPR170W-B

12%

Chain f: 71%

[
2]
->_

28%



Page 20

wwPDB EM Validation Summary Report

EMD-0648, 607X

4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, Not provided
Number of particles used 7283 Depositor
Resolution determination method | FSC 0.143 CUT-OFF Depositor
CTF correction method PHASE FLIPPING AND AMPLITUDE | Depositor
CORRECTION
Microscope FEI TECNAI F20 Depositor
Voltage (kV) 200 Depositor
Electron dose (e~ /Az) 35 Depositor
Minimum defocus (nm) Not provided
Maximum defocus (nm) Not provided
Magnification Not provided
Image detector GATAN K2 SUMMIT (4k x 4k) Depositor
Maximum map value 0.402 Depositor
Minimum map value -0.100 Depositor
Average map value 0.003 Depositor
Map value standard deviation 0.038 Depositor
Recommended contour level 0.12 Depositor
Map size (A) 371.2, 371.2, 371.2 wwPDB
Map dimensions 256, 256, 256 wwPDB
Map angles (°) 90.0, 90.0, 90.0 wwPDB
Pixel spacing (A) 1.45, 1.45, 1.45 Depositor
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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 | ¢ o7 #Z| >5 RMSZ #|Z| >5
1 0 2.58 111/1946 (5.7%) 2.79 217/2715 (8.0%)
2 M 2.58 58/1038 (5.6%) 3.03 131/1445 (9.1%)
3 N 2.63 26/570 (4.6%) 2.78 63/794 (7.9%)
4 A 2.53 148/2914 (5.1%) 2.74 288/4048 (7.1%)
4 C 2.55 140/2914 (4.8%) 2.78 285/4048 (7.0%)
4 E 2.51 139/2914 (4.8%) 2.71 254/4048 (6.3%)
5 B 2.45 94,2249 (4.2%) 2.77 233/3126 (7.5%)
5 D 2.52 103/2249 (4.6%) 2.83 243/3126 (7.8%)
5 F 2.56 120/2249 (5.3%) 2.78 211/3126 (6.7%)
6 H 2.47 25/518 (4.8%) 2.71 39/720 (5.4%)
6 J 2.41 22/518 (4.2%) 2,77 49/720 (6.8%)
6 L 2.40 20/518 (3.9%) 2.73 43/720 (6.0%)
7 G 2.49 52/1077 (4.8%) 2.87 130/1502 (8.7%)
7 I 2.57 70/1077 (6.5%) 2.77 104/1502 (6.9%)
7 K 2.49 53/1077 (4.9%) 2.71 99/1502 (6.6%)
8 P 2.60 115/2290 (5.0%) 3.04 306/3195 (9.6%)
9 a 0.21 0/3085 0.58 0/4288
10 b 0.20 0/217 0.47 0/301
11 c 0.24 0/961 0.59 0/1330
12 d 0.21 0/1698 0.54 0/2366
13 g 0.30 0/742 0.64 2/1024 (0.2%)
13 h 0.23 0/762 0.59 0/1052
13 i 0.27 0/762 0.69 2/1052 (0.2%)
13 j 0.23 0/757 0.56 0/1045
13 k 0.23 0/767 0.56 0/1059
13 1 0.24 0/762 0.67 2/1052 (0.2%)
13 m 0.24 0/767 0.65 2/1059 (0.2%)
13 n 0.24 0/767 0.61 0/1059
14 o 0.24 0/757 0.61 0/1045
15 e 0.20 0/318 0.52 0/443
16 f 0.20 0/300 0.58 1/416 (0.2%)
All All 2.06 | 1296/39540 (3.3%) | 2.31 | 2704/54928 (4.9%)

Chiral center outliers are detected by calculating the chiral volume of a chiral center and verifying if
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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
5 B 0 1

The worst 5 of 1296 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms Z Observed(A) | Ideal(A)
7 G 132 | LEU | CA-C | -14.45 1.42 1.52
2 M 140 | SER | CA-C | -11.12 1.38 1.52
3 N 26 | GLY | CA-C |-1047 1.41 1.52
4 B 27 ILE | CA-CB | -10.41 1.42 1.54
8 P 304 | GLN | CA-CB | 10.21 1.68 1.53

The worst 5 of 2704 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z Observed(°) | Ideal(°)
4 E 458 | VAL | N-CA-C | -15.31 97.63 112.17
) D 129 | GLU | N-CA-C | -12.95 98.44 114.75
) F 103 | PRO | O-C-N | -12.06 114.17 122.73
) F 129 | GLU | N-CA-C | -11.99 100.95 114.62
8 P 177 | ILE | N-CA-C | -11.88 101.79 113.20

There are no chirality outliers.

All (1) planarity outliers are listed below:

Mol | Chain
5 B

Res
147

Group
Peptide

Type
PRO

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 ) 1947 0 876 19 0
2 M 1039 0 475 27 0
3 N 571 0 255 0 0
4 A 2915 0 1343 1 0

WO RLDWIDE
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Continued from previous page...

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
4 C 2915 0 1343 1 0
4 E 2915 0 1343 1 0
5 B 2250 0 1016 0 0
) D 2250 0 1016 1 0
) F 2250 0 1016 0 0
6 H 519 0 250 1 0
6 J 519 0 250 1 0
6 L 519 0 250 1 0
7 G 1078 0 483 1 0
7 I 1078 0 483 0 0
7 K 1078 0 483 3 0
8 P 2292 0 993 1 0
9 a 3092 0 1352 6 0

10 b 218 0 98 0 0
11 c 962 0 ATT7 3 0
12 d 1699 0 752 28 0
13 g 743 0 379 1 0
13 h 763 0 387 0 0
13 i 763 0 387 1 0
13 ] 758 0 385 18 0
13 k 768 0 389 0 0
13 1 763 0 387 0 0
13 m 768 0 389 1 0
13 n 768 0 389 0 0
14 0 758 0 375 1 0
15 e 319 0 143 0 0
16 f 301 0 141 0 0
All All 39578 0 18305 62 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 1.

The worst 5 of 62 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:M:119:ASP:CB | 12:d:230:SER:CB 1.90 1.45
1:0:2:ALA:HA 13:j:48:ASP:CB 1.51 1.40
2:M:78:ASN:H | 12:d:126:ARG:CB 1.35 1.38
2:M:78:ASN:N | 12:d:126:ARG:CB 1.86 1.36
2:M:119:ASP:CB | 12:d:230:SER:CA 2.05 1.32
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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 0 390/392 (100%) | 359 (92%) | 19 (5%) | 12 (3%) 22

2 M 208/256 (81%) | 201 (97%) | 6 (3%) | 1 (0%) 24 63

3 N 113/118 (96%) | 103 (91%) | 8 (7%) | 2 (2%) 6] 34

4 A 591/639 (92%) | 543 (92%) | 34 (6%) | 14 (2%) 27

4 C 591/639 (92%) | 540 (91%) | 35 (6%) | 16 (3%) 25

4 E 591/639 (92%) | 536 (91%) | 43 (%) | 12 (2%) 6] 31

5 B 455/517 (88%) | 415 (91%) | 32 (%) | 8 (2%) 6] 34

5 D 455/517 (88%) | 406 (89%) | 34 (8%) | 15 (3%) 21

5 F 455/517 (88%) | 405 (89%) | 39 (9%) | 11 (2%) 27

6 H 103/114 (90%) | 101 (98%) 0 2 (2%) 6] 32

6 J 103/114 (90%) | 99 (96%) | 2 (2%) | 2 (2%) 6] 32

6 L 103/114 (90%) | 99 (96%) | 2 (2%) | 2 (2%) 6] 32

7 G 215/233 (92%) | 205 (95%) | 8 (4%) | 2 (1%) 51

7 I 215/233 (92%) | 209 (97%) | 6 (3%) 0 100
7 K 215/233 (92%) | 207 (96%) | 5 (2%) | 3 (1%) 40

8 P A57/478 (96%) | 429 (94%) | 19 (4%) | 9 (2%) 31

9 a | 611/890 (69%) | 588 (96%) | 23 (4%) 0 (100 [100]
10 | b 42/265 (16%) | 42 (100%) 0 0 (100 [ 100]
11 c 195/213 (92%) | 189 (97%) | 6 (3%) 0 |
12 d | 341/345 (99%) | 327 (96%) | 14 (4%) 0 100 | 100}
13 g 151/160 (94%) | 149 (99%) | 2 (1%) 0 100 ] [ 100]
13 h 155/160 (97%) | 154 (99%) | 1 (1%) 0
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Continued from previous page...

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
13 i 155/160 (97%) | 153 (99%) | 2 (1%) 0 |
13 i 154/160 (96%) | 152 (99%) | 2 (1%) 0 100 [ 100]
13 k 156/160 (98%) | 154 (99%) | 2 (1%) 0 |
13 1 155/160 (97%) | 153 (99%) | 2 (1%) 0 100 | 100]
13 m 156/160 (98%) | 154 (99%) | 2 (1%) 0 |
13 n 156/160 (98%) | 154 (99%) | 2 (1%) 0 |
14 0 154/164 (94%) | 152 (99%) | 2 (1%) 0 100 | 100]
15 e 62/73 (85%) | 62 (100%) 0 0 |
16 f 59/85 (69%) | 59 (100%) 0 0 100 | 100]
All | ALl | 7962/9068 (88%) | 7499 (94%) | 352 (4%) | 111 (1%) 40

5 of 111 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 O 167 THR
1 O 172 VAL
4 E 475 TYR
5 F 125 LYS
5 F 207 ASN

5.3.2 Protein sidechains ()

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

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.
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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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6 Map visualisation (i)

This section contains visualisations of the EMDB entry EMD-0648. These allow visual inspection
of the internal detail of the map and identification of artifacts.

No raw map or half-maps were deposited for this entry and therefore no images, graphs, etc.
pertaining to the raw map can be shown.

6.1 Orthogonal projections (i)

6.1.1 Primary map

- -
X Y Z

The images above show the map projected in three orthogonal directions.

6.2 Central slices (i)

6.2.1 Primary map

X Index: 128 Y Index: 128 7 Index: 128
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The images above show central slices of the map in three orthogonal directions.

6.3 Largest variance slices (i)

6.3.1 Primary map

X Index: 128 Y Index: 136 7Z Index: 74

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

6.4 Orthogonal standard-deviation projections (False-color) (i)

6.4.1 Primary 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.

erDe
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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 0.12.
These images, in conjunction with the slice images, may facilitate assessment of whether an ap-
propriate contour level has been provided.

6.6 Mask visualisation (i)

This section was not generated. No masks/segmentation were deposited.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#orthogonal_views
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#masks

Page 30 wwPDB EM Validation Summary Report EMD-0648, 607X

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 4 — Voxel count

Recommended contour
level 0.12

Voxel count (logl0)

T T T
—-0.1 0.0 0.1 0.2 0.3 0.4
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.
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7.2  Volume estimate (i)

Volume estimate

50000 4

40000 A
E 3DGUD I — "|.|’0|ume
v Recommended contour
g level 0.12
I=]
= 20000

10000 -

\\______-__
D T T L) I

T T
—0.1 0.0 0.1 0.2 0.3 0.4
Contour level

The volume at the recommended contour level is 1646 nm?; this corresponds to an approximate
mass of 1487 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.
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7.3 Rotationally averaged power spectrum (i)

Rotationally averaged power spectrum

4 -
2 -
S
o :
o 0 = Prnimary map RAPS
=, Reported resolution
] —
@ 870 A+
=
U
4t
£ -2 |
_4 —
—B

0.00 0.05 0.10 015 0.20 0.25 0.30 0.35
Spatial frequency (4~1)

*Reported resolution corresponds to spatial frequency of 0.115 A2
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8 Fourier-Shell correlation (i)

This section was not generated. No FSC curve or half-maps provided.


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

This section contains information regarding the fit between EMDB map EMD-0648 and PDB
model 607X. Per-residue inclusion information can be found in section 3 on page 10.

9.1 Map-model overlay (i)

The images above show the 3D surface view of the map at the recommended contour level 0.12 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 (0.12).


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
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At the recommended contour level, 94% of all backbone atoms, 93% 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 (0.12) and Q-score
for the entire model and for each chain.

Chain Atom inclusion Q-score
All 0.9340 . 0.1210
A 0.9910 . 0.1540
B 0.9930 I 0.1560
C 0.9860 I 0.1510
D 0.9900 I 0.1510
E 0.9700 I 0.1300
F 0.9890 I 0.1400
G 0.9870 . 0.1810
H 1.0000 . 0.2020

I 0.9850 I 0.1850
J 1.0000 I 0.1680 10
K 0.9720 . 0.1840
L 0.9360 I 0.1850
M 0.9790 I 0.1610
N 0.9160 . 0.1320
@) e 0.6490 I 0.0650
P 0.7090 . 0.1100
a 0.8890 . 0.1030
b B 0.6380 I 0.0370
c 0.9570 I 0.0610 <00
d 0.8120 . 0.0890
e 0.9910 . 0.1100
f 0.9970 . 0.1270
g 0.9660 . 0.0720
h 0.9840 I 0.0670
i 0.9960 I 0.0510
j 0.9890 I 0.0480
k 0.9790 . 0.0480
1 0.9860 . 0.0760
m 0.9880 . 0.0670
n 0.9970 . 0.0730
0 0.9700 . 0.0490
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