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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
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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 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 T

Ramachandran outliers I

Worse

Percentile Ranks Value

0 Percentile relative to all structures

[I Percentile relative to all EM structures

Metric

Q-score #

Worse

- 9
0

Better

Model-Map Fit Percentile Ranks Value

0 Percentile relative to all EM structures

I 0.205

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 -
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
1 A 617 i 82% 14%
1 C 617 A 84% 12%
1 E 617 i 85% 12%
2 B 517 A 80% 1% 9%
2 D 517 i 79% 1% 9%

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

Mol | Chain | Length Quality of chain
2 F 517 = 81% 10% 0%
5%
3 G 233 90% 7% .
8%
3 I 233 82% 15%
5%
3 K 233 - 88% 9%
8%
4 H 122 74% 17% 9%
25%
T — —
4 J 122 84% 7% 9%
2%
4 L 122 77% 14% 9%
5%
5 M 256 - 71% 14% 15%
6%
6 N 118 — 79% 19% -
34%
e
7 O 392 74% 26%
2%
. —
8 P 469 68% 28%
23%
I ——
9 Q 840 58% 31% 11%
28%
T —
10 S 345 79% 21%
75%
T — —
11 T 213 69% 25% 6%
32%
T —— fr—
12 U 164 63% 33%
39%
T ———————— »
13 Vv 160 73% 26%
51%
... »
13 W 160 69% 30%
64%
== n
13 X 160 71% 29%
59%
S
13 Y 160 73% 27%
38%
. »
13 y/ 160 69% 31%
74%
I »
13 a 160 77% 22% .
53%
S
13 b 160 74% 26%
56%
- n
13 C 160 68% 31% .
37%
. —
14 d 73 63% 32% 5%
1%
15 e 265 17% . 80%

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

Mol | Chain | Length Quality of chain
4%
L ——
16 f 85 75% 14% 11%
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2 Entry composition (i)

There are 16 unique types of molecules in this entry. The entry contains 64497 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 Yeast Vacuolar ATPase A subunit.

Mol | Chain | Residues Atoms AltConf | Trace
1 A 594 Zgg;)’l 2552)9 71(\5]1 886 280 0 0
1 ¢ 594 Zggél 2;2)9 7121 886 28() 0 0
1 b 594 Zggél 25)9 7121 886 28() 0 0
e Molecule 2 is a protein called V-type proton ATPase subunit B.
Mol | Chain | Residues Atoms AltConf | Trace
2 B 47l g?gzl 2?317 61§4 7(1)3 182 0 0
2 b 468 1;2?11 2?5’)2 61§1 786 182 0 0
2 d 470 g(()igaél 2?512 61§3 7(1)2 1S2 0 0
e Molecule 3 is a protein called V-type proton ATPase subunit E.
Mol | Chain | Residues Atoms AltConf | Trace
3 G 225 rf; 8321 1 1(231 31(\)19 3(;7 g 0 0
3 I 225 rf; gaQI 1 1(?%1 31(\)19 3C5)7 g 0 0
3 K 225 rfg 8321 1 1(?%1 31(\)19 3(5)7 g 0 0

e Molecule 4 is a protein called V-type proton ATPase subunit G.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
4 H 11 871 546 153 172 0 0
Continued on next page...
grbB
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Continued from previous page...

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
4 J 11 871 546 153 172 0 0
Total C N @)
4 L 11 871 546 153 172 0 0

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

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
o M 218 1756 1100 315 336 5 0 0
e Molecule 6 is a protein called V-type proton ATPase subunit F.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O
6 N 15 928 589 157 182 0 0
e Molecule 7 is a protein called V-type proton ATPase subunit C.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
7 0 392 3121 2005 516 595 5 0 0

e Molecule 8 is a protein called Fusion of yeast V-type proton ATPase subunit H(NT) and
human V-type proton ATPase subunit H(CT).

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
8 P 452 3665 2333 632 682 13 0 0
e Molecule 9 is a protein called Yeast Vacuolar ATPase a subunit.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
I Q 7 6069 3960 986 1088 35 0 0
e Molecule 10 is a protein called V-type proton ATPase subunit d.
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
10 S 344 2793 1774 453 553 13 0 0
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e Molecule 11 is a protein called V-type proton ATPase subunit ¢”.

Mol | Chain | Residues Atoms AltConf | Trace

1 T 200 r‘lrzga; 935 215\’311 2(5)9 g 0 0
e Molecule 12 is a protein called V-type proton ATPase subunit ¢’.

Mol | Chain | Residues Atoms AltConf | Trace

12 v 1o7 ?T?Ql 7?3 11;19 185 132 0 0
e Molecule 13 is a protein called V-type proton ATPase subunit c.

Mol | Chain | Residues Atoms AltConf | Trace
13 v 159 ??Z&(L)l 7(531 116\312 1(9)9 2 0 0
13 W 159 1;(;2&01 7?1 116\312 189 2 0 0
13 X 159 1;(;2&01 7?1 115\3]2 189 2 0 0
13 Y 160 ?TZZI 7?4 115\3]3 2%)0 2 0 0
13 Z 159 ??Z%l 7?1 115\312 189 2 0 0
13 A 159 ??Z%l 7?1 115\312 1(9)9 2 0 0
13 b 160 ?ii%l 7?4 115\313 2(3() 3 0 0
13 ¢ 159 ﬁﬁfg 7?1 11;3]2 189 2 0 0

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

Mol | Chain | Residues Atoms AltConf | Trace

Wl a | e S s s 0|0
e Molecule 15 is a protein called VO assembly protein 1.

Mol | Chain | Residues Atoms AltConf | Trace

B e |2 | Wy a0 | O
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e Molecule 16 is a protein called Yeast Vacuolar ATPase f subunit.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
16 f 76 53 38 94 100 3 0 0
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3 Residue-property plots (i)

These plots are drawn for all protein, RNA, DNA and oligosaccharide chains in the entry. The
first graphic for a chain summarises the proportions of the various outlier classes displayed in the
second graphic. The second graphic shows the sequence view annotated by issues in geometry and
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: green = 0, yellow = 1, orange = 2
and red = 3 or more. 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
outlier are shown as a green connector. Residues present in the sample, but not in the model, are
shown in grey.

e Molecule 1: Yeast Vacuolar ATPase A subunit
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e Molecule 1: Yeast Vacuolar ATPase A subunit

i
Chain E: 85% 12% O

WO RLDWIDE

er

PROTEIN DATA BANK


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

EMD-31538, TFDA

wwPDB EM Validation Summary Report

Page 10

YL
LT

LSTI
9s1a

0STa
L7T0
9zTd
(%
90Ta
’ €0TL
o

00TT
88L
€80
SLa
€LK
654
8¥%1

pray

9G€S

0SeN

LOEL

S0€S
YOEN

T0EX

€6CA

062

LLTY

TLeH

L92d

0920

8924
LSey

€82
[A{AN
TSCL

6%¢D

0¥%C1T

8€TH
lqa'8
€T
61CA
912d
6024

9021

o=

702D
6674
96TY

T6TX
0614

181d

06SS
685d

8€S0

2O0SA
T0S1

SLYA
TLYA

6973
89¥N

¥SvI
54747208
6ETM
STPV
11%s
9074

¥0%d
€0%S

86€Y
9.LeV
c9ed

6G€Y

V-type proton ATPase subunit B

e Molecule 2

9%

11%

80%

Chain B

9€D
SEN

€LV

89%&

LEVHE

€eva

9TV

28eT

feisorcy

CTSEXR

SEET

62€1

9ZEN

062d

TLcd
0LzL

9921

%923

c9TlL
6%CL
9N

8€TL
Leeyd

€€TH
TETN

8¢ca

0121

0 S0z

96Td
S6TY

V-type proton ATPase subunit B

e Molecule 2

9%

11%

79%

Chain D

ZAN

0LTI

SOTV
¥oTI

TOTH

TSTI

445

6ETL

LETS
9€TD

PETI
€ETA

1214

¥Z1d

(4259
TITH

70T

00TT
66S

ved

683

180

LOA

(47N

1S9

Lvd

9TA

(515718
{45748
9073
[404]
T6EW
98V
LLed
SLET
SLEN
09€A

vSeL

el

S.2T
v.Lchn

0L2L
S92A
0%e1
€eey

6121
8TCN

cred

8024

28Td
8.L1T

SLTV

1871
9.L¥I
95%d
€STL

(055728

0 STH1
|

V-type proton ATPase subunit B

e Molecule 2

9%

10%

81%

Chain F

z81d

€LTd

99Td

€918

TOTW

6STQ

¥STD

0STH
6714

PETI
€ETA

TETA

82TV

€0T1d

>

99%4

657

[4574¢8
6071
[404]
£6€Y4
T6EW
S.LEN
LS€d

Lved
9%eI

LEEN
62€I
81€Y
vIeL
T1€d
9623
0623

v.Llch

6%CL

R LDWIDE

w_ 0

PROTEIN DATA BANK



Page 11 wwPDB EM Validation Summary Report EMD-31538, TFDA

N474
R475
1476
Y485

i
e Molecule 3: V-type proton ATPase subunit E

6%

. [—
Chain G: 90% 7% o
o000 © o © o o - -

e Molecule 3: V-type proton ATPase subunit E

Y43

8%

o — -
Chain I: 82% 15% .
.o 2 2 2 o & © <> 2 < 0O ° L 2 L 4
] < &~ oo W [ o MY 0O~ DO =AM 0 © © o

0 ] N (=3 [S\s] o © o

B N W s o ool -y
@ O — = — = ] NN N
Ao < £ (=] = =< = A -

BB
e Molecule 3: V-type proton ATPase subunit E

5%

. -
Chain K: 88% 9% .
sooe * oo o o o o
ok o oo ~ e ol 2 oy ooy o SmS Smd
H B & 8 e K B g 2 2 28 2 ZMZZ Z3 2
-
e Molecule 4: V-type proton ATPase subunit G
18%
. I —
Chain H: 74% 17% 9%
00 00 000 o000 o o > oo o

e Molecule 4: V-type proton ATPase subunit G
25%
Chain J: 84% 7% 9%

@ SO0 O & 0O O o o @ OO SO0 00 O O O OO 9O o0 o

o =l W~ © @
N N NN M o ©
H > & 58 > a < ]



EMD-31538, 7FDA

wwPDB EM Validation Summary Report

Page 12

e Molecule 4: V-type proton ATPase subunit G

©
Il
it

)
~
=]

12%

9%

14%

77%

Chain L:

>

78d

081
6.4

[4°) 4

6sb
891

S8

Lv%

o
o

e Molecule 5: V-type proton ATPase subunit D

5%

Chain M: -

15%

< <&

14%

71%

611Q
8TIN

< O o

80TH

2ots
T0TA

860
164
96V

L8A
988

< O °

891

+

612y
812a

6023
80Td

20Ty
0874
6.L1d
8.LTI
%11

714

6ETA

LeTd

e Molecule 6: V-type proton ATPase subunit F

19%

79%

6%

Chain N: —

STTT

90Ta
SOTY

TOTA

L6
084

8.4
LLT

YLV
09"

9SH
SSN

0SI

0«&

9EN

k]

9TL

e Molecule 7: V-type proton ATPase subunit C

26%

34%
. e
Chain O:

6.1

SLI
2]

cLa

0L}

OO 90> & oo

891

94

19T
09L

@ 90O o o

€CA

OO OOOO & OO

N o W0
o
H A H®

3

S
XTI

L2 4

<
i

<
=

*

e & & o0 o

6LTA

CTLIA

691d

CSTA

9vTH
SYTA

(44448

Letd
9ETN

i

PerTI
€ETT

20TI

00TT

L6A

981

€81
281

08D

95C1

OO 00O 0O o o

i

e o BB 2 2 2 & 2

11443

8TCA
L12A

o 5B

0 $128

€121

OO0 & OO

L6TY

>

C6TL

0 881S

b o 4 4

G8TA
7814

cves

8EES
LEET

CTEEN

S o &

PO 90O & V00O 00 o

8592y

O

R LDWIDE
PROTEIN DATA BANK

W



0
)
=

Sy
0
&

EMD-31538, TFDA

~
<
-

[}
A
=

28%

0
[}
-“]-

2

-
o
<

@
N
<

0
N
(=]

¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢

68%

wwPDB EM Validation Summary Report
i
0O 000000 00 O & & oo

—
—

)
—
M

<>

42%

ra s o JE 4 4 A e g

e Molecule 8: Fusion of yeast V-type proton ATPase subunit H(NT) and human V-type proton

> o o
ATPase subunit H(CT)

4
<
o
a
=

¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢

Page 13
Chain P:

i

b o o o o 4 4 4 & 4

.+

0 €12l

e¢red

0 TTIZH

0 00zY
|
0 S6TA

6GEA

LSeQ

SSGES

€G€T

0SEA

1

0 eeed
0 zeea

< & &

€zed
(4498

61€T

<& SO

orexd

90€X
SO0€H
70€

(4018

0 T0€Y

00€L

i

@ 0O O o o

v6CI

0620
6821
882H
18CS

0 g8z

astecs

9.LTx
S.L2T

SYTI

15478

TEVA

8¢¥D
YRGS

STYA

154728

L1%Q
9T¥H

(4544
1191

0 6070

L0%Q

¢ cova
0 S0%S
0 YOPA

|
0 T0%1

66€L

L6ET
96€N
S6€7T

26EL

Y.LeH

TLES

0 69¢d

e Molecule 9: Yeast Vacuolar ATPase a subunit

oo}
3
=

@ & & SO

i

229
€974
CS7A

0s¥b
677a

> S

11%

31%

-

58%

23%

Chain Q:

0 €81
0 08a

LN
€LA

994
S9A

£9a
291

6SI
8Gd
LSN
9SGA

STN

Tvd

8¢1

-

€D

TER
oey

P4,

eI
vca

0CA

0 81d
LIA
911

420

® & & o

€TTA
(444

87¢I

0 1128

STCL
01
0TZN

802Y

90ZA

20cI

0023

L6TV

o

€674
(4334
T6TI
06TA

>

R LDWIDE

O
PROTEIN DATA BANK

erbDeBe

W



EMD-31538, TFDA

wwPDB EM Validation Summary Report

Page 14

©® GO OO O & G OO O O O O O OO OO o

o [l
o B o
© ©
(=4 =

2191
TTOW

OO0 SO0

83.LY

9S.0

YSLL
€GN

0S.1

0 6Z8A
8z8d
1T81
€z8d

8184
L18K

€184

i

T18A

> 00O

084
€08A
20o8M

66.4
86.L7T

96.LH

€6.LY
C6LS

S8.L7T

0o oo oo oo
e Molecule 10: V-type proton ATPase subunit d

¢

28%

21%

79%

Chain S:

.. T6L
|
88S
188
980

¢S]

.v 84
|
T8N

¢

¢

¢

¢

¢

~ < © N~
o o n 0
H 130 2071

814
LIA

€11
(4%

@S OO & GG & G G GO G VOO O O OO oo

¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢

097d
6GTV

0§74

OO oo o

> 00O

¥¥eN

TYEL

@ 0O oo

Teed

L1€4

GT€eS
vred

0 ETEN

oTeEM
60EA

0 90€T
S0EV
$0ed
€0eb
zoed

TOEL
00€4

€6TH
[4stac

@ O o o

682K

<> <&

18CL

6,21

iii

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

LL2D

O

R LDWIDE
PROTEIN DATA BANK

W



EMD-31538, TFDA

wwPDB EM Validation Summary Report

Page 15

45%

—
6%

25%

69%

Chain T:

©® © & G0 O S O o0 o

PO & 0O 0O V0O 900 oo

SO 00O o

ELA

0LT
69D

89A
190

291

6EL

8CA

PO OO OGO O 90 O O G000

<>
8
=

0STI

LYTM
ovTd

711

8ETN

9ETH

i

@ OO OPSO 0O G000 o

EETH
CEIN

TeTd

0ZTA
6TTI

©
—
—
<

9TTI

CITI
13244
OTTA

60TA
80T

LOTD
9014
SOTI

by
o
—
o

961

>

69TL
89TV

99TL

i

e Molecule 12: V-type proton ATPase subunit ¢’

€9TA

o

0 0919
0 8STI

0 €519
0 T9TL

32%

33%

63%

Chain U:

SO 0O oo o

ey

L 4

61D

EVTL

0 W1

8ETA

0 LETT

veTd

0 €eT1

6CTH
8TTN

9CTH

0 szTY

iZ428

T21d

6TTA
8TTH

9TTI

T11S

601D

0 2014

901D
SOTA

00TS

+

86H
76N

T6L

9STT

CSTH

0STA

9YTA

0 IS

e Molecule 13: V-type proton ATPase subunit ¢

98L

OO SSS0S> & O o o

26%

:

| 6CTH
0 THY 0 [
¢
¢

73%

TTTA
0TTI

¢
¢
¢
¢

39%

o & oo

S61

0 161

e Molecule 13: V-type proton ATPase subunit ¢

Chain V:

30%

69%

61%

Chain W:

6€1

8€D
LEA

9€D

L 4

eV

[re)
N
©n

- N
o N
HoH

€d
[An

COPP & CO0PPPPP 9000 O O 900009090

sooes000e
518 2 8
28 g

< &
: III :
~ N
- -
o o

L1714
9TTA
ST1D
2344
€11a

OO OeO & o o

R LDWIDE

O

PROTEIN DATA BANK

W



Page 16 wwPDB EM Validation Summary Report EMD-31538, TFDA

@ COPPPP VPP PPO 900 00 o
e B 23
= = =

e Molecule 13: V-type proton ATPase subunit ¢

1132
1134
V138

64%
Chain X: 71% 29%

COOPPO & 0O G900 & 90 O o o

>& o dih 4 4 4 & e e a A
oN 0 o0
COOeO 0O O o o Lo dih 4 4 4 2 2 2 2 2 4

e B - o

COOPPOPPPPPOPOSO 00 & 00
28 3

e Molecule 13: V-type proton ATPase subunit ¢

c112 0
p113 ¢
JRETE )

59%
Chain Y: 73% 27%

> o COPOP G0 G000 & 900 oo OO POO V000G S0
= S B < A hy o

OO POOSO G000 o QL © © O VOO O 99000000

o
™
-
-

4
™
-
—

e Molecule 13: V-type proton ATPase subunit ¢

38%

Chain Z: 69% 31% N
- o 00 6 oo
~ n O

<> o OO
© ©Q

@ & SO0

<> oo

A83
184
Y85

Q90
L91
X

R153
D157

e Molecule 13: V-type proton ATPase subunit ¢



Page 17 wwPDB EM Validation Summary Report EMD-31538, TFDA

44%
Chain a: 77% 22% N

PO © & GO G0 O oo o &> oo e SO o0 A2 2 2
© w [\ 0 O N~ 0

> oo QD © O OO O G O O VO VPO V090 %CO o oo

I21
122
C43
V44
D48
L49
N53
154

< w0 ol o n © o) o B * 3
sl i B B e B e
oo & coooe
e Molecule 13: V-type proton ATPase subunit ¢
53%
Chain b: 74% 26%
*0e o oo 000000000 000000 oo

V55

IIIIIII.+IIIIII IIIIII II |II IIIIII}lllr. |I|..II+. IIIIIIII 2 |II IIIIIII IIIII IIIIIII IIIIII IIIIIIIIIII
0
=

<& COOPPOSO 0O 0 o o < 00 o o ©® COPPPO G000 O oo
(=4 >~ =] (=] H > a = o ~ o =H 4 = m|o> >

e & & OO oo
g
z

e Molecule 13: V-type proton ATPase subunit ¢

L149
N151
R153

56%
Chain c: 68% 31% .

PO GO 0O G G0 & 9909000090 oo

OO OO @ 00O oo

o
Lo o o 2 2B 4 > OO POPS> 00O OO <> <>
= S S 3
g3ag = b =
|II OO PPOOOSO & SO0

o [ < 0
2 ¢ 0 [} 0 W0
- - — - -
H > = 12 < &

e Molecule 14: V-type proton ATPase subunit e

N
© ©
S A

V55

©
fre)
A

I15
K34
S35

G115
r117 @
Q122
R124
L125
F126 ¢
G128

L141
Y142

37%

. . —
Chain d: 63% 32% 5%
PR 000 © © oo * 00 66 66 o0 o - oo

WO RLDWIDE

PROTEIN DATA BANK



wwPDB EM Validation Summary Report EMD-31538, TFDA

[0)<]
@D
—_
oo

e Molecule 15: VO assembly protein 1
11%
Chain e: T 80%

GO O & O VOO0 OO & SO
= - — [ =)

* & 000e oo

2 2g

8 8d
e Molecule 16: Yeast Vacuolar ATPase f subunit

44%

Chain f: 75% 14% 11%

0000 OSO & SO SO SO o oo O ©0000O SO 0O

o H () N



Page 19

wwPDB EM Validation Summary Report

EMD-31538, 7FDA

4 Experimental information (i)

Property Value Source
EM reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, C1 Depositor
Number of particles used 85109 Depositor
Resolution determination method | FSC 0.143 CUT-OFF Depositor
CTF correction method PHASE FLIPPING AND AMPLITUDE | Depositor
CORRECTION

Microscope TFS KRIOS Depositor
Voltage (kV) 300 Depositor
Electron dose (e~ /Az) 50 Depositor
Minimum defocus (nm) 500 Depositor
Maximum defocus (nm) 2500 Depositor
Magnification Not provided

Image detector GATAN K2 SUMMIT (4k x 4k) Depositor
Maximum map value 0.098 Depositor
Minimum map value -0.038 Depositor
Average map value 0.000 Depositor
Map value standard deviation 0.005 Depositor
Recommended contour level 0.02 Depositor
Map size (A) 432.00003, 432.00003, 432.00003 wwPDB
Map dimensions 400, 400, 400 wwPDB
Map angles (°) 90.0, 90.0, 90.0 wwPDB
Pixel spacing (A) 1.08, 1.08, 1.08 Depositor



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#experimental_info
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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 | py1a71 4171 <5 | RMSZ | #]2] 5
1 A 0.18 0/4685 0.31 0/6351

1 C 0.18 0/4685 0.33 0/6351

1 E 0.18 0/4685 0.31 0/6351

2 B 0.19 0/3776 0.31 0/5114

2 D 0.19 0/3750 0.31 0/5078

2 F 0.19 0/3768 0.31 0/5102

3 G 0.16 0/1817 0.31 0/2436

3 I 0.15 0/1817 0.30 0/2436

3 K 0.15 0/1817 0.29 0/2436

4 H 0.13 0/876 0.31 0/1164

4 J 0.11 0/876 0.26 0/1164

4 L 0.12 0/876 0.28 0/1164

5 M 0.13 0/1775 0.32 0/2381

6 N 0.10 0/944 0.27 0/1277

7 O 0.13 0/3184 0.35 0/4314

8 P 0.12 0/3723 0.33 0/5028

9 Q 0.13 0/6221 0.35 0/8421

10 S 0.11 0/2852 0.32 0/3870
11 T 0.13 0/1523 0.37 0/2068
12 U 0.16 0/1162 0.35 0/1575
13 \Y 0.15 0/1158 0.35 0/1574
13 W 0.16 0/1158 0.40 0/1574
13 X 0.15 0/1158 0.38 0/1574
13 Y 0.15 0/1164 0.38 0/1582
13 Z 0.17 0/1158 0.38 0/1574
13 a 0.15 0/1158 0.35 0/1574
13 b 0.16 0/1164 0.37 0/1582
13 c 0.16 0/1158 0.35 0/1574
14 d 0.13 0/569 0.38 0/776
15 e 0.09 0/409 0.29 0/557
16 f 0.09 0/600 0.30 0/822
All All 0.16 | 0/65666 | 0.33 | 0/88844

There are no bond length outliers.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#model_quality
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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 4586 0 4525 54 0
1 C 4586 0 4525 53 0
1 E 4586 0 4525 40 0
2 B 3706 0 3700 38 0
2 D 3681 0 3681 41 0
2 F 3699 0 3693 32 0
3 G 1802 0 1873 15 0
3 I 1802 0 1873 30 0
3 K 1802 0 1873 20 0
4 H 871 0 921 17 0
4 J 871 0 921 8 0
4 L 871 0 921 13 0
5 M 1756 0 1802 25 0
6 N 928 0 926 14 0
7 O 3121 0 3155 79 0
8 P 3665 0 3771 90 0
9 Q 6069 0 6041 206 0

10 S 2793 0 2677 52 0
11 T 1492 0 1562 45 0
12 U 1139 0 1194 44 0
13 \Y 1140 0 1214 38 0
13 W 1140 0 1214 44 0
13 X 1140 0 1214 36 0
13 Y 1146 0 1219 33 0
13 Z 1140 0 1214 45 0
13 a 1140 0 1214 27 0
13 b 1146 0 1219 42 0
13 ¢ 1140 0 1214 44 0
14 d 553 0 081 23 0
15 e 403 0 432 7 0
16 f 583 0 576 7 0

Continued on next page...


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#close_contacts
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Continued from previous page...

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
All All 64497 0 65470 1135 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 9.

The worst 5 of 1135 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)
13:b:153:ARG:NH1 | 13:¢:75:CYS:O 1.95 1.00
1:C:269:LEU:O 1:C:273:SER:OG 1.89 0.91
9:Q:90:LYS:O 9:Q:99:TYR:OH 1.87 0.91
3:1:79:THR:O 3:1:83:LYS:N 2.04 0.89
13:V:46:ARG:NH1 | 13:V:47:PRO:O 2.04 0.89

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 | 592/617 (96%) 100 ] [100]
1 C | 592/617 (96%) 100 | 100]
1 E | 592/617 (96%) 100 [ 100]
2 B | 467/517 (90%) [100] [ 100]
2 D | 464/517 (90%) 100 | 100]
2 F | 436/517 (84%) 100 ] [ 100]
3 G | 223/233 (96%) |
3 I 223/233 (96%) |
3 K | 223/233 (96%)



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#torsion_angles
https://www.wwpdb.org/validation/2017/EMValidationReportHelp#protein_backbone

Page 23

wwPDB EM Validation Summary Report

EMD-31538, 7FDA

Continued from previous page...

Mol | Chain Analysed Favoured | Allowed | Outliers
4 H 109/122 (89%) 105 (96%) 4 (4%) 0
4 J 109/122 (89%) 106 (97%) 3 (3%) 0
4 L 109/122 (89%) 108 (99%) 1 (1%) 0
5 M 216/256 (84%) 203 (94%) | 13 (6%) 0
6 N 113/118 (96%) 103 (91%) | 10 (9%) 0
7 O 390/392 (100%) | 349 (90%) | 41 (10%) 0
8 P 448 /469 (96%) 421 (94%) | 27 (6%) 0
9 Q 741/840 (88%) 689 (93%) | 52 (7%) 0
10 S 342/345 (99%) 331 (97%) | 11 (3%) 0
11 T 198/213 (93%) 191 (96%) 7 (4%) 0
12 U 155/164 (94%) 150 (97%) 5 (3%) 0
13 \Y 157/160 (98%) 153 (98%) 4 (2%) 0
13 W 157/160 (98%) 150 (96%) 7 (4%) 0
13 X 157/160 (98%) 151 (96%) 6 (4%) 0
13 Y 158/160 (99%) 153 (97%) 5 (3%) 0
13 Z 157/160 (98%) 154 (98%) 3 (2%) 0
13 a 157/160 (98%) 148 (94%) 9 (6%) 0
13 b 158/160 (99%) 151 (96%) 7 (4%) 0
13 c 157/160 (98%) 151 (96%) 6 (4%) 0
14 d 67/73 (92%) 61 (91%) 6 (9%) 0
15 e 50/265 (19%) 46 (92%) 4 (8%) 0
16 f 74/85 (87%) 68 (92%) 6 (8%) 0
All All 8191/8967 (91%) | 7722 (94%) | 469 (6%) 0

There are no Ramachandran outliers to report.

5.3.2 Protein sidechains (1)

Percentiles

o] [100]
o] [100]
o] [100]
o] [100]
o] [100]
o] [100]
o] [100]
o] [100]
o] [100]
o] [100]
o] [100]
o] [100]
o] [100]
o] [100]
o] [100]
o] [100]
o] [100]
o] [100]
o] [100]
o] [100]
o] [100]
o] [100]
FLoo] [100]

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.



https://www.wwpdb.org/validation/2017/EMValidationReportHelp#protein_sidechains
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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)

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.


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

This section contains visualisations of the EMDB entry EMD-31538. 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

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

6.2 Central slices (i)

6.2.1 Primary map

X Index: 200 Y Index: 200 7 Index: 200

WORLDWIDE

PROTEIN DATA BANK


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#map_visualisation
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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: 205 Y Index: 183 Z Index: 127

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.


https://www.wwpdb.org/validation/2017/EMValidationReportHelp#largest_variance_slices
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 0.02.
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
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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

— Voxel count

Recommended contour
level 0.02

Voxel count (logl0)
=Y
1

0

T T T T T T T
-0.04 -0.02 0.00 0.02 0.04 0.06 0.08 0.10
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

80000

70000

60000 S

50000 -+
— \olume

Recommended contour
40000 A level 0.02

volume (hm?3)

30000 -

20000 1

10000 A

0

T T T I
=-0.04 —-0.02 0.00 0.02 0.04 0.06 0.08 0.10
Contour level

The volume at the recommended contour level is 660 nm?; this corresponds to an approximate
mass of 597 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 1

2.5 7
0.0 \"\r\/ﬂ
o
=l
o :
é 2.5 - — Primary map RAPS
., ' Reported resolution
] —
g7 4.20 A+
=
L =5.0 A
E

_?.5 .
—10.0 A
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
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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

— Author-provided F5C
0.143

—— 05

== Half-bit
Reported resolution
4.20 A+

Correlation

T
0.0 0.1 0.2 0.3 0.4
Spatial frequency (41

*Reported resolution corresponds to spatial frequency of 0.238 At
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8.2 Resolution estimates (i)

Estimation criterion (FSC cut-off)

Resolution estimate (A)

0.143 | 0.5 Half-bit
Reported by author 4.20 - -
Author-provided FSC curve | 4.22 | 6.30 4.30
Unmasked-calculated™ - - -

*Resolution estimate based on FSC curve calculated by comparison of deposited half-maps.


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-31538 and PDB
model 7TFDA. Per-residue inclusion information can be found in section 3 on page 9.

9.1 Map-model overlay (i)

The images above show the 3D surface view of the map at the recommended contour level 0.02 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 (0.02).

WORLDWIDE

P

PROTEIN DATA BANK
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9.4 Atom inclusion (i)

Atom inclusion

1.0
o
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—-0.04 —-0.02 0.00 0.02 0.04 0.06 0.08 0.10
Contour level

At the recommended contour level, 80% of all backbone atoms, 66% 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 (0.02) and Q-score

for the entire model and for each chain.

Chain Atom inclusion Q-score
All  0.6550 . 0.2050
A 0.8520 . 0.3560
B 0.8050 . 0.3380
C 0.7930 . (0.2830
D 0.7990 . 0.3130
E 0.8130 . 0.3260
F 0.8290 . (0.3660
G 0.7410 . 0.2400
H s 0.6300 . 0.1830

I 0.7320 . 0.2140
J  0.6140 . (0.1350
K 0.7240 . 0.2210
L  0.6760 I (0.1900
M 0.7450 . 0.2590
N 0.7280 . 0.1700
@) s 0.5390 . 0.0840
P . 0.4780 . (0.1030
Q  0.5940 I 0.1180
S B 0.5600 I 0.1280
T s 0.4630 . 0.0710
U s 0.5900 . 0.1140
\Y . 0.4960 . 0.0870
W . 0.3460 . 0.0600
X I 0.3160 . 0.0540
Y . 0.3590 . 0.0620
Z B 0.5150 . 0.1120
a . 0.4730 I (0.0960
b . 0.4230 I 0.0870
¢ . (0.3850 I 0.0550
d  0.5010 . 0.0950
e . (0.3550 . 0.0900
f m 0.4050 . (0.0460

1.0

0.0
M <0.0
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