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This is a wwPDB X-ray Structure Validation Summary Report for a publicly released PDB entry.

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

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

MolProbity : 4.02b-467
Mogul : 1.8.5(274361), CSD as541be (2020)

Xtriage (Phenix) : 1.13
EDS : 2131
buster-report : 1.1.7 (2018)
Percentile statistics : 20191225.v01 (using entries in the PDB archive December 25th 2019)

Refmac : 5.8.0158
CCP4 : 7.0.044 (Gargrove)
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)
Validation Pipeline (wwPDB-VP) : 2.13.1
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1 Overall quality at a glance (i)

The following experimental techniques were used to determine the structure:
X-RAY DIFFRACTION

The reported resolution of this entry is 3.60 A.

Percentile scores (ranging between 0-100) for global validation metrics of the entry are shown in
the following graphic. The table shows the number of entries on which the scores are based.

Metric Percentile Ranks Value
Rfree 0 W 0.300
Clashscore I - 23
Ramachandran outliers N |] I 0.5%
Sidechain outliers I | W 3.6%
RSRZ outliers ] W 6.5%
Worse Better

0 Percentile relative to all X-ray structures

[l Percentile relative to X-ray structures of similar resolution

Metric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
R free 130704 1257 (3.70-3.50)
Clashscore 141614 1353 (3.70-3.50)
Ramachandran outliers 138981 1307 (3.70-3.50)
Sidechain outliers 138945 1307 (3.70-3.50)
RSRZ outliers 127900 1161 (3.70-3.50)

The table below summarises the geometric issues observed across the polymeric chains and their
fit to the electron density. The red, orange, yellow and green segments on the lower bar indicate
the fraction of residues that contain outliers for >=3, 2, 1 and 0 types of geometric quality
criteria respectively. A grey segment represents the fraction of residues that are not modelled.
The numeric value for each fraction is indicated below the corresponding segment, with a dot
representing fractions <=5% The upper red bar (where present) indicates the fraction of residues
that have poor fit to the electron density. The numeric value is given above the bar.

Mol | Chain | Length Quality of chain
3%
1 A 2695 65% 31%
10%
1 B 2695 67% 30%

The following table lists non-polymeric compounds, carbohydrate monomers and non-standard
residues in protein, DNA, RNA chains that are outliers for geometric or electron-density-fit crite-
ria:

WORLDWIDE
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Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
2 ATP B 5093 - - X -
4 SO4 A 5095 - - X -
4 SO4 B 5096 - - X -
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2  Entry composition (i)

There are 5 unique types of molecules in this entry. The entry contains 41642 atoms, of which 0
are hydrogens and 0 are deuteriums.

In the tables below, the ZeroOcc column contains the number of atoms modelled with zero occu-
pancy, the AltConf column contains the number of residues with at least one atom in alternate
conformation and the Trace column contains the number of residues modelled with at most 2

atoms.

e Molecule 1 is a protein called GLUTATHIONE S-TRANSFERASE CLASS-MU 26 KDA
ISOZYME, DYNEIN HEAVY CHAIN CYTOPLASMIC.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
1 A 2650 20748 13268 3472 3915 93 0 0 0
Total C N O S
1 B 2650 20748 13268 3472 3915 93 0 0 0

There are 8 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment | Reference
A 218 SER - linker UNP P36022
A 219 ASP - linker UNP P36022
A 1630 ILE LEU conflict UNP P36022
A 3782 ASP GLU conflict UNP P36022
B 218 SER - linker UNP P36022
B 219 ASP - linker UNP P36022
B 1630 ILE LEU conflict UNP P36022
B 3782 ASP GLU conflict UNP P36022

e Molecule 2 is ADENOSINE-5-TRIPHOSPHATE (three-letter code: ATP) (formula:
CioH16N5013P3).



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#entry_composition
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ATP
r}JHJ
N '.‘:j\;\
“ ag
OH
o]
1 o
(9]
HO."F’
-’ P~on
=0
HO =) .
0
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O P
2 A 1 31 10 5 13 3 0 0
Total C N O P
2 B 1 31 10 5 13 3 0 0

e Molecule 3 is PHOSPHOAMINOPHOSPHONIC ACID-ADENYLATE ESTER (three-letter
code: ANP) (formula: CloH17N6012P3).

ANP
r}JHJ
N e “
R
! OH
o]
Z o
o
HO B
o
0
HO g 5
. " [\]:H '
op OH
0
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O P
3 A 1 31 10 6 12 3 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O P
3 B 1 31 10 6 12 3 0 0

e Molecule 4 is SULFATE ION (three-letter code: SO4) (formula: O4S).

S04
o1

o3 0"

02
Mol | Chain | Residues Atoms ZeroOcc | AltConf
4| A | TO;al 2 ? 0 0
4| A | TO;al 2 ? 0 0
4 | B | TO;al 2 ? 0 0
4 | B | TO;al 2 ? 0 0

e Molecule 5 is MAGNESIUM ION (three-letter code: MG) (formula: Mg).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
5 B 1 Total Mg 0 0
1 1
5 A 1 Toltal l\qg 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

electron 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 dot above a residue indicates a poor fit to the electron density (RSRZ > 2). 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: GLUTATHIONE S-TRANSFERASE CLASS-MU 26 KDA ISOZYME, DYNEIN

HEAVY CHAIN CYTOPLASMIC

3%

Chain A: .

31%

s

65%

2911 69711

99710
SOPTI

COVIN

67710

[4441]
8EYTT
SEYTT
[4a%
azyTE
ehTd
0ZTYTA
81¥1S
60711

90%TH
SoL S0%10

76ETT
E6ETH
CT6ETT

. o s
”-|1

L8ETH
a2

o 91ed

991d
9910

€99TY
CT9STH
T9STd

6GSTS

GGSTH
$9STH

TSSTS
8%9TI
LPSTH
9%8TT
SPeTT

ZHSIN

0%ST1

LESTA
9€STY
GESTd
beatd
€EGTY

TESTH

629TY

LgST1

€28T1

Q1818

$0STN

€0STd
TOSTI

00STI
66%TA
86%TH
LBPTI
96%TL
S6%TL
v6%1a

L
i

68%TY

98%TI

78V TN

6.%T1

€LPTL
TLyTH

9G9TH
SG9TH

67911
9%971h
SPoT4
Y9911

0%9TA
6E€9TA

9€9T1

YEITL
€€91H

0€9TI

929TD

TT9T

02914
ST9T1
c191a
TI911
01971

LO9TH
90973

Y091V

86911

®
96STI

T6STT

S89TA
¥891S

6.9T1

9,873

v.9T4

TLSTI

0Ls1d
69911

S9STH

6SLTY
wmmﬂa
SGLTT
0S.4TS
67471
8YLT4

F

€vL1Q
[4 2314

6ELTQ
8ELIN

TELTD
TELTA

8TLIM
LTLTT
9TLI1
PILTD
TTLIA

LOLTH
90471

Y0L1E

CTOLTT
TOLTT

86971
L69TH

S69TY

2691a

€8971

18911
08971

L.91a

§.913

CTLITR
TLOTH

69974

%9911

099TA

-

[4:7A %)
T8LIL

6LLT4

YLLTT

3

89LTYH

SOLTI

E€9LTI

ToLTE
09474

6LETN

YL6TH
€L6TT
CTLBTL
TL6TYH
04671
696TD
89674
L96TH
996TA
S96TH

€96TH

98671
GG6TT

€661

TS6TH
S96711
9610
0v673
6€6T4d
8E6TH

GE6TD
PE6TT

62671

G2Z6Th
$26Td

TTETH
TC6TH
0Z6TS
61674

L1674
CI6T1
TI6TN
01673
S06TYH

006Td
668TN

88871

6.8TI

YL8TA

TL8T1

%.02D
|
TL0TI
0021
]
902h
£90CH
| gooTk |
T90ZX
|
L802D
|
670CH
8%0CS
Lv0cd
]
¥v0cH
|
6€£0TH
|
SE0TA
YE0TT
[ eeoey |
ce0TH
|
8202d

¥20TS

ceocd
12021

¥1024

21021

90021

€002
2002I

0002H

86671

96674
S66TA
Y66TA
€66TL
66T
1661H
mJMﬂm
S86TS
78611
€867
C86Td
1861S

€GTTA
CTSTTA
TSTTH

671CH

Sy1Cd

+

LETTA

TETTS
TETTL

62121

LT1Ca

STTTH

€212

L

L1128

€11CS
[Aa %4
TT1CH

L0OTCTH
90TCL
S0TCa
70721
€0TCA
COTTR
660CN
S602a
£60C1
T160TW
88021

980Ty
¥80CH

T80TV
180TL
080T

9.0V

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W


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

wwPDB X-ray Structure Validation Summary Report 4AKH

Page 8

[4:t4 4

6921

92T

0€TT1T

L

9geTl
ggeeH
j£4443

[444a%
11444

L

§s1CTd

(A4

60TTH

0221

S0zTy
v0ced
£0TTL
[ AN
T02CH
00zza
66121

Létea

F

€612

98121

%8121
€8TCH
c81ed
1812H

8L1C1
LLTTL
9121
SL1CI

€L1CN

047121
69TCA

19122

69€TT
89ETL
9SETR
g6eca
veeTs
€8€TT
[4epotacs
ﬁJMNa
mJﬂNH
9EeTH
mJMNa
mJMNu
wJMNA
£TETT
TTETT
12€TS
0ZETH
8T€TI
L1€TT
91€TT

viecI

01€TT

mJMNA
coeecd
mJ“Nx
9621
76221
mJ“Nm
06221
wJﬂu>
¥8¢T1
€8z
[4:144))
182c4d
082TL

sl

YLTCH

99¢Td

29TT1

PAst44:

LEWTT

TEYTV

8THTN

9THTN
Sehel
1474
£ehTd
{44443

0ocved
61%cd

S1¥CI
YI1%CI

0T¥%TS
60%CN

L0%21
90%2a

T0%ca

66€TH

v6ETL

T6ETI
T6ETA
06€TI

F

98ETH
S8ETA
veecH
€8ETH
T8ETY

08€TT

8LETA

9.€2d
gleT1

89€T4

S9€TH

29oeTy

9%STH

¥vaecI
ebgcy

9€9eN
G€STD

82S9cH

928TI
STSTL

44°]4,)

0zsca
679¢d

LTSTH
9TSTH

%1520

(45195

0TSZH
808zh
T0SZA

66%2S
86%2H

S.¥ed

£9%CN

67%CL
8¥¥Ta

9v¥Ts
ShvTd

€L9T1
899¢a
99921
b9z
€99CTH
L9921

£9%9¢Ss

09921
6£92D

L€92d

SE9TL
£€9C1
(414
T€9CL
0€9TR
929TA
€29TL
98GcYH
28GTA

18921
08892

8LSTI
LLSTY
9LSTH

PLGTR

TL9Th
0L82I
69920

F

G962y

£96cS
c¢98cd

68421

999CI
elsieta )

[4=°14:S

6%92H
8¥%92a

808T1
66.T1
S6.Td
88.LTYH
L8LTH
98.LT1

¥8.Lcd

08.LgH
6LLTT

E€LLTA

TLLTH

99.LTY

£9.TH

ToLTS

ToLTyY
09.2H

8821
LSLTH
9G.LTH
GGLCH

LyLTH

Sv.LTI
j42x4:

ThLTI
TvLCH

LELTS
8TLT1

E€TLTA
CILT]

60.LTH
80.LTN
L0LTA
%6921
689CI
98921

18921

LL9TA

T1620
11628
mJﬂNm
€061
NJMNE
26820
16821

988C1

18821

meN>
€.8T1

04822

o

§98C1

098ZL

€8821

mdmua
99829
G%82h
€982
z¥82a
1%82d
0%821
6€820
meuq
9€82T
€821

s

628cH
828T1

§28TL

61822

L1821

€18CTL
2182

LT0€A
070€1
200¢€1
6662C1
06629
686¢d

886CS

9862d

»862A
£862D
T86TA

L96TN

£962a
2962H
T962I

Tv6CL

8E6TH

41

0T6TM

ST6TN

€16CI

0SeEN

9eeT

ZheeH

obeeH

@ Pveeed

CTEEEL

® O0€EEx
L) mwﬂwm

9CEET
@® STEEI

£TEEN
TTEED
@ TTeel
0ZeeT
61€€H

LTEES

£1€€d
[41:45)]

0TEEL

80EEN
LOEET
90EEM

voeex

£0€EN

TogEd

yzoe1

9LvEY
SLYEN

ELVEY

TLYEN
0Lbed

99%€T
SO%ET

£9%€S
CTOPEL
T9%€1
09%€d
638%EQ
£97€0

0SvEA
677EA

ovbed

evheEY

07PeT
6EVEY

0EVES
627ET

0T¥€d
60%€a

90%€d

00%€S

£6€EEN

SLEEH

ELEET

TLEEA

89€EQ
LOEET

SOEEY

19g€d

69eeN
8GEEA

€geeT

MJNMm
0.45€1
695€H
895€H
L]

99G€1

@ ©osed
L]

1

098€Y

LGSGET

feieie[9

05seN

8%3€1
LySed

vhaer

THSEN

8EGEN
LESEH

PESET

0€8€d

GQzSeeI

TTSEN

6TSEN
81g¢ed

€TSEN

019€Y
608€T

S0S€I

£6%EN
88%EA
£8%ed
28%€D
T8%EI

8LYEL

9G9€EA

6%9€4

9%9€1

SP9ES
PP9EI

ThoER
Thoed

veoeN
£€9¢€d
2€9¢e1
TEOEW

629€4
8C9€I

2c9eD

+

ST9EA
719€1

219¢eda

L09€d

£09€d

TO9ET
009€)

96GEN

£659€H
T6SEN

L8SET

€89€1T

@ 08SeEN

8.L9€T

L8LEL

S8LER
@ ¥8LeEN

08.LEN

8LLEA
LLLEA

YLLET

CTLLEM

L9.e4

0947

LSLET

0PLEL

YLOET
£L9€4

TLOEA

TZ8EN

618€1

L18€D
918€1

€18€I
218€Y

078€S

808€M
L08ES

S08€Y

£08€T

TO8EL
008€T
66.LEY
86.Le4
LBLEL

RLDWIDE

erpBe

0O
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 4AKH

Page 9

TS6€ES
086€d

8Y6EH
Ly6ed
9v6EA
S96€1

mv“mh
0¥6€EL
6€6€1

S€6€4d

om“mm
LT6ER
9T6EA

YT6EM
mumm>
mﬂmm“m
216€D
«ﬁmmuz
LO6EA
906€L

€06€1

3

868€H
L68ER

S68€d
v68¢€Y

068l
688€'1

188€d
988EY

¥88ET

288

8L8EH
L18€0
9.8EL
SL8EN

ELBEN

0.8€Y
698€H

LEOYS
9070
SE0RD
7E0PT
€E0%T

620%1
820%Y

HTOYA
€20%1
[4didi]
12091
0Z0%N

910%0

71070

0T0%1
6007

900%A

70091

c00%d

666€0
866€1
L66EN
966€D

Y66EL
E€66EA

S86EA
786€0

T86EM
186€d

@® 6.L6eN
8LBEN

TL6EA

896€T
LOBER

S96€S
Y96EY
£96€4d
096€d
896€d

SG6ER

-

880%1
]
S80%L
¥80%S
]
080%3
6L0%%

[ BLoRY |
LL0O%0
|
vL0vE
|
0L0%I
]
S90%1
[ 99050
€90%1
CTO0THM
]

63091

8Y0%1

S70%1

{4740

070%3

8€0%d

GLUTATHIONE S-TRANSFERASE CLASS-MU 26 KDA ISOZYME, DYNEIN

HEAVY CHAIN CYTOPLASMIC

e Molecule 1

10%

30%

67%

Chain B

SOL

(]
(]
[ ]
[ ]
L
L
®
®
[
42!

etact
vca
€21

o
©
-
pE|

+

SLETH

69€TH

6L%T1

+

(A%

0L%Td
69711

SOPTI

€9%T1

6%7T0

i

SEVTT

€911

62711

STvTE

H

60711

S0%10

10711

F

® ¥6ETT
E€6ETH
CT6ETT

|

€9STY
@® CTOSTH
T9STd
69STS

GGSTH
$9GTH

8%4TI

® 9%8T1
® S¥%38T1

0%ST1

8ESTA
LESTA
9€STY
GESTd
beatd

TESTH

LTSTT

GCSTL

€28T1

8IGTH

GTSTS
1910

L]
o
Y0STN

@® €0STd
@® <CTO0STI

@® 00STI

86%Ta
LBPTI

G6YTL
$6%10
® E£6%T1
o

16774

68%TY

98%TI

A

0%9TA
6E9TA

LE9TH
@® 9€9T7I

0€9TI

9291d

TTOTL
02914

9T9TY
91971

C191a

TI911
0T9TI

® LO9TM

® 9097F

Y091V

E£6GTN

G8STA
¥8S9T1S

9,873
SL8TT
vL8T4
@® CTLSTI

695711

G9STH

LTL1T
9TL11

® ST.L11

® CTILII
@ TILIA

LOLTH
90471

® ©v0L1d
® E0LTA
CTOLTT

L

869TI
L69TH

S69TH
Y69TA

T691a

9891

®
@® €89T11
(]

189TH
@ 08971
(]

LL917a
®

1

® 69974
®

1

%9911
099TA
LG99TL

9G9TH
SGOTH

67971

SY9T4d

68.LTY

€8LTL

T8LTL

@ 6..T4

LLLTI
9LLTT

DLLTT
€LLTd

°
® OLLII
® 6911
wmm:_
® S9LII
$94TD

8%.LTd

SPLIN
® ©PLTI

ThLTa
TYLTT

6ELTA
8ELTN

@ PELTA

YI6TY

C1671
TI6TN
01672

S06TYH

0067d
668TN

F

® €681V

88811

288711

6.8T1

YL8TA

TL8T11

0L81TN

99870

84811

€481
2468TY

9E8TA

L

CTEBTS

0€8TA

L281a

£2810a
2T8TD

@ €181

O

R LDWIDE
PROTEIN DATA BANK

W



4AKH

wwPDB X-ray Structure Validation Summary Report

Page 10

96672
S66TA
766TA
€66TL
CT66TH
16612

68673
886TH
L8674

78611
€86T1
286Td
18618

YL6TH
€L6TT
CTLETL

+

0L6T1
696TD
89674
L96TH
996TX
S96TH

€96TH
98671
€867
6%6T1
S76T11
9610
07672

6€6Td
8E6TH

® Se6Td
HE6TT

L

62671

9Z6TS

¥C61d

TTOTH
TC6TH

61674

L1674

780TM

80Ty
T80CL
0802y
6.02D

SL02Y

£90TH

T90Ck

6%0CH

L%0T4
9%02D

v¥0cH

6€£0TH

GE0TA
YE0TI

TEOTH

820¢d
LT0TL

%20Ts

ccocd
v10Cd
€102A
21021

8002a

90021

v002d
£€00T71
20021
T00CA
@ 0002¥

86611

TSTITA
TGTITH

6%12H

Svicd

04544

LETTA
9€TTH

€€12I

TETTL

62121

Lg12a

STTTH

€212
(44t

617271

L1128

S11Ck
12314
€11TS
ZricH
TIICH

L0T2Y
90721

v07CI

20TCA

0072A
6602N

49602a

£€60TI

T60CH

880CI

S80TY

T8TTN

082TL
9.TT'1
¥L2CH

99gT4d
§92CI

[ 4144
[4:t44

0€2TT
62221
8CTTH

STTTH
¥eees

12ees
022Td

Nﬁmmq
S0zeTy
¥02cd
£0zTL
z0zeTl
T102CH

L672a

S67CH
| wered
€67C1
i
98121
i
£87TcYH
[4:314c)
18129
|
8.1T1
LLTTL
9121
SL121
| wlte
E€LTCTN
|
69TCA
|
C9TTR
19123
|

9812s

98ETH
mJﬂN>
T8ETY
18€TH
08€TT

69€TS

L

S9€TH

[ 414

efetordl
79€Ts
£9€TT

6€E€TT

9EETH
seeTh

TEETH

9ZETT

cTeTT
11444

81€TI
L1€TT

71€TI

(4344

L0€Ta

S0€TT

cogcd

F

¥6221
€6CCH

062TT

88TTA

S$82TH

£8TTH

S.¥%¢d
vL%T1
€L%T1
TLYTL
TL%CT
0.%2H
89%2S
hm“ﬂh
4%i%aN
mw“uz

09%cY

88%TT
6%¥CL
8¥¥ca
LYPTH
9v¥Ts
m#“um
ﬂ«mu>
LEDTT

€EPTY

@ 8chTn

9THTN

1470
£C¥TH
(44743
11474
0c¥ed

STHCI

o

TI¥CH
01%CS
60%CN

L0%2TT

%

LBETL

S6€TI
«meh
T6ETA
06€TI
68€Ta

£€99T8
298¢d

[4sft4s

6%392H

€h3cy

9€GTN

S€9TD
YESTY

TESTA

84T

9TseI
etdet
pTaca

ozsca
6192d

1

PAL(A S

192D

98%Td
78%C1

8%

6.%CI
8.%2a

TVLCH

LELTS

8TLT1

CTLT1

80.LZN
L0LTA

169¢S

68921

98921

18921

LL9TA

199CA

§9921
¥99cH
€89¢H

£9%9¢S

09921
6£92h

L€9Td

SE9TL

T€9CL
0€9TX

L292H

€29TL

+

068ca

8821
LLGTY

cLscE
TLSTA

F

g99ey

6£8Ta
8€8TY

SE8TT

€E8TL

+

£28C1
[44:74%

028cs

91821

£718CL
C18cH

808TT
66.271
S6.T4
88.cH
L8.LCH

98,21
S8.LTH

;
1

€8.Leh

08.Lgy
6L.27T

TLLTY
69,21
99,24
T9.2Y
09.2H

68.21
88,21

9G.LTH
SG.LCH
¥4.2H

+

[4:Vk4 )
1.0

8Y.LTV
LY.LTH

SY.LTI
vhLH

Zv6Ta
T¥62L

@ 8E6TH

9€6CI

6Tl

9162M
ST6TN

C16TD
T162H
0T62N

80621

2062H

682D

16821

06821

988CH

€882

8.L8TA

€.8T1
2.8TH

04823

19821

09821

96821

6%8CA

9%8TH
S»8eh

Z¥8cTa
T¥82d

® ¥Tog1
£20€N

6T0EA

LT0EA

070€1

200€T1

0662H
6862d
886TS

9862d

¥862A
69621
89671

S96TA

£962a
414
19621
09621

® T6EET
08€ET

SLE€d

0LEET

T9€€a
09€ER
63EEN
8GEEN

9Gged

€GeET

T9eey
0GeeN

8YEET

9YEET
Tveed
8EEEN
veeed

® 0g€€k
62€€L

£TEEN

TCEEL
0Z€ET
61€€d

ereed
z1eed

0TEEL

80€EN
L0EET

£0€eN

F

TPSEN

8E3EN
Lgsed

beget
ogsed
ScSel
TTGEN

61GEA
818€4

E€1GEA

[hgedors
609€T

S0GEI
20S€S
£8%ed
o e8Ed |
T8YEL

9L%eY

ELYEY

99%ET

£9%€S
ToPET
TOPEL
09%ed
65%ed
8Ghed

0%PeT
6EVEY

TEVEL

62%ET

60%€d

90%ed

00%€S

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



wwPDB X-ray Structure Validation Summary Report 4AKH

Page 11

9€9€D

TE9ET
TE9EW

229D

ST9EA
YI9€T

C19€a

§S09€d

869€d

969€EN

£69€d

£8G€T

189€Q
6.G€3
8.LS€T
LLSEW

® T.lseN
048€1

L99€T

69GET

@® G9GEx
va9ed

T96€1
0GseA

8%9€T
L¥S€a

braexn

TLLEM

69.LEA

L9.gd

vhLET

ovLEL

e

6CTLES

PL9ET

999€A

9%9€T

S¥9ES
PPoET
ZH9eR
Tv9ed

YS8ER

TS8eN
TS8EA
0S8EM
6%8€S
8%8¢€1
L%8€S
9Y8EN

L8LEL

@® G8LEX
Y8LEN

08LEN

8LLEA
LLLEA

YLLET

oJﬂmm
® LT6ER
9T6EN
ST6ES
vT6EN
mJﬂm>

® 61681

LTI6EL

® §16€d
716D

C16€D
TI6EH

+

106€d

868€d
L68ER

§68€4d
memx
068€b
688€T

188€d
988EY

® ¥88E1T

T88ed

8L8EH
LL8ED

SL8EN

EL8EN

0.L8€Y
698€d

F

SO8EV

T98EL

6G8EA
8G8EH

§968€1T

T2T0%T
0TOovN

LT0%D
9T0%D

p10%A

600%Y

900%A

Y0091

200%Y

866€1

S66€D

€66€A

F

$86€l

Z86€M
T86€d
086€1
6L6EN
8L6EN

TL6ET

896€T

S96€S
vo6EY
£96€4

096€d
656€D
8G6€d

SG6EX

TS96€ES
066€4

8%6EH
L¥6€d
9%6EA
9761

EV6EL

0%6EL
6E6ET

SE6E

L

88071
L80%D

S80%L
¥80%S

6.L0%)

TLOYN

0L0%I

89072

S90%1

£90%1
290%M

090%S
6G0%1

07073

8€0%H
£E0¥T
@® 620%I

8C0%Y
LTO¥A

F

® €T0¥I
TToTh

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



Page 12 wwPDB X-ray Structure Validation Summary Report

4AKH

4 Data and refinement statistics (i)

Property Value Source
Space group P1211 Depositor
Cell constants 175.56A 118.13A 201.02A .
Depositor
a, b, c, a, B,y 90.00° 90.29° 90.00°
. 50.00 — 3.60 Depositor
Resolution (4) 7046 — 3.60 EDS
% Data completeness 99.0 (50.00-3.60) Depositor
(in resolution range) 99.2 (70.46-3.60) EDS
Rinerge 0.10 Depositor
Raym (Not available) Depositor
<I/o(I)>" 1.88 (at 3.58A) Xtriage
Refinement program REFMAC 5.7.0019 Depositor
R R 0.241 , 0.302 Depositor
» Phfree 0.236 , 0.300 DCC
Rfree test set 4767 reflections (5.02%) wwPDB-VP
Wilson B-factor (A?) 127.5 Xtriage
Anisotropy 0.330 Xtriage
Bulk solvent kyo(e/A?), By (A?) 0.27, 117.1 EDS
L-test for twinning” <|L| > =042, < L?>=10.25 Xtriage
Estimated twinning fraction 0.074 for h-k,-1 Xtriage
F,.F. correlation 0.93 EDS
Total number of atoms 41642 wwPDB-VP
Average B, all atoms (A?) 182.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 3.13% of the height of the origin peak. No significant pseudotranslation is detected.

Intensities estimated from amplitudes.

2Theoretical values of < |L| >, < L? > for acentric reflections are 0.5, 0.333 respectively for untwinned datasets,

and 0.375, 0.2 for perfectly twinned datasets.

O RLDWIDE

PROTEIN DATA BANK
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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: MG,
ANP, SO4, ATP

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 | p\ (57 #é\ >5 | RMSZ #éy >5
1 A 0.53 0/21146 0.77 | 7/28618 (0.0%)
1 B 0.46 | 2/21146 (0.0%) | 0.68 | 5/28618 (0.0%)
All | Al | 049 |2/42292 (0.0%) | 0.73 | 12/57236 (0.0%)

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

Mol | Chain | #Chirality outliers | #Planarity outliers
1 B 0 2

All (2) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
1 B 3306 | TRP | CE3-CZ3 | -6.25 1.27 1.38
1 B 3306 | TRP | CE2-CZ2 | -5.22 1.30 1.39

The worst 5 of 12 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(°)
1 A 2012 | LEU | CA-CB-CG | 7.99 133.67 115.30
1 A 1741 | LEU | CB-CG-CD1 | 6.69 122.38 111.00
1 A 3792 | ARG | NE-CZ-NH1 | 5.72 123.16 120.30
1 A 1782 | LEU | CB-CG-CD2 | -5.54 101.59 111.00
1 B 2460 | ARG | NE-CZ-NH2 | -5.52 117.54 120.30

There are no chirality outliers.

All (2) planarity outliers are listed below:


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#model_quality
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#standard_geometry
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Mol | Chain | Res | Type | Group
1 B 2119 | LEU | Peptide
1 B 2620 | ARG | Sidechain

5.2 Too-close contacts (i)

In the following table, the Non-H and H(model) columns list the number of non-hydrogen atoms
and hydrogen atoms in the chain respectively. The H(added) column lists the number of hydrogen
atoms added and optimized by MolProbity. The Clashes column lists the number of clashes within
the asymmetric unit, whereas Symm-Clashes lists symmetry related clashes.

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 A 20748 0 20206 952 0
1 B 20748 0 20206 909 0
2 A 31 0 12 8 0
2 B 31 0 12 17 0
3 A 31 0 13 7 0
3 B 31 0 13 7 0
4 A 10 0 0 3 0
4 B 10 0 0 3 0
3 A 1 0 0 0 0
d B 1 0 0 0 0

All All 41642 0 40462 1861 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 23.

The worst 5 of 1861 close contacts within the same asymmetric unit are listed below, sorted by

their clash magnitude.

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
1:A:216:PRO:CB 1:A:1365:PHE:CE1 2.05 1.38
1:B:3303:LYS:HD2 | 1:B:3306: TRP:CD1 1.67 1.28
1:B:1620:PHE:HD1 | 1:B:1760:PHE:CZ 1.53 1.25
1:A:1368:GLU:HG2 | 1:A:1424:PHE:CZ 1.69 1.24
1:B:2467:THR:HB | 1:B:2473:LEU:CD1 1.66 1.23

There are no symmetry-related clashes.



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#close_contacts
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5.3 Torsion angles (i)
5.3.1 Protein backbone (i)

In the following table, the Percentiles column shows the percent Ramachandran outliers of the
chain as a percentile score with respect to all X-ray entries followed by that with respect to entries
of similar resolution.

The Analysed column shows the number of residues for which the backbone conformation was
analysed, and the total number of residues.

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 A 2640/2695 (98%) | 2518 (95%) | 110 (4%) | 12 (0%) 29 68
1 B 2640/2695 (98%) | 2515 (95%) | 111 (4%) | 14 (0%) 29 68
All All 5280/5390 (98%) | 5033 (95%) | 221 (4%) | 26 (0%) 29 68

5 of 26 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 1391 GLY
1 B 1391 GLY
1 B 3578 LEU
1 A 24 GLU
1 A 1633 GLY

5.3.2 Protein sidechains (1)

In the following table, the Percentiles column shows the percent sidechain outliers of the chain as a
percentile score with respect to all X-ray entries followed by that with respect to entries of similar
resolution.

The Analysed column shows the number of residues for which the sidechain conformation was
analysed, and the total number of residues.

Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 A 2218/2453 (90%) | 2138 (96%) | 80 (4%) 35 67
1 B 2218/2453 (90%) | 2137 (96%) | 81 (4%) 34 66
All All 4436/4906 (90%) | 4275 (96%) | 161 (4%) 35 67

5 of 161 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 A 3940 THR

Continued on next page...



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#torsion_angles
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_backbone
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_sidechains
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Continued from previous page...

Mol | Chain | Res | Type
1 B 1826 PHE
1 B 3899 ASP
1 A 3958 ASP
1 B 1421 TYR

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 76 such
sidechains are listed below:

Mol | Chain | Res | Type
1 A 3962 GLN
1 B 1736 GLN
1 B 3783 ASN
1 A 3970 ASN
1 B 1501 HIS

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 monosaccharides in this entry.

5.6 Ligand geometry (i)

Of 10 ligands modelled in this entry, 2 are monoatomic - leaving 8 for Mogul analysis.

In the following table, the Counts columns list the number of bonds (or angles) for which Mogul
statistics could be retrieved, the number of bonds (or angles) that are observed in the model and
the number of bonds (or angles) that are defined in the Chemical Component Dictionary. The
Link column lists molecule types, if any, to which the group is linked. The Z score for a bond
length (or angle) is the number of standard deviations the observed value is removed from the
expected value. A bond length (or angle) with |Z| > 2 is considered an outlier worth inspection.
RMSZ is the root-mean-square of all Z scores of the bond lengths (or angles).


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#rna
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
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. . Bond lengths Bond angles

Mol | Type | Chain | Res | Link | . RMSZg #|Z| > 2| Counts RMSZg HZ| > 2
2 ATP A 5093 26,33,33 | 1.01 1 (3%) | 31,52,52| 1.65 5 (16%)
2 ATP B 5093 5 26,33,33 | 1.02 2 (7%) | 31,52,52 | 1.65 5 (16%)
4 S04 B 5095 - 4,44 0.33 0 6,6,6 0.46 0
4 SO4 A 5095 - 4,44 0.52 0 6,6,6 0.69 0
3 ANP A 5094 - 29,33,33 | 2.43 5 (17%) | 31,52,52 | 1.56 7 (22%)
3 ANP B 5094 - 29,33,33 | 2.48 5 (17%) | 31,52,52 | 1.52 4 (12%)
4 S04 A 5096 - 4,4.4 0.45 0 6,6,6 0.24 0
4 S04 B 5096 - 4,4.4 0.35 0 6,6,6 0.20 0

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.

2> means no outliers of that kind were identified.

Mol | Type | Chain | Res | Link | Chirals | Torsions Rings
3 ANP A 5094 - - 8/14/38/38 | 0/3/3/3
3 ANP B 5094 - - 6/14/38/38 | 0/3/3/3
2 ATP B 5093 - 7/18/38/38 | 0/3/3/3
2 ATP A 5093 - 5/18/38/38 | 0/3/3/3
The worst 5 of 13 bond length outliers are listed below:
Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
3 B 5094 | ANP | PG-O1G | 9.66 1.61 1.46
3 A 5094 | ANP | PG-O1G | 9.47 1.61 1.46
3 B 5094 | ANP | PG-N3B | 4.66 1.75 1.63
3 A 5094 | ANP | PG-N3B | 4.66 1.75 1.63
3 B 5094 | ANP | PB-N3B | 4.60 1.75 1.63
The worst 5 of 21 bond angle outliers are listed below:
Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(®)
2 A 5093 | ATP | C3-C2-C1’ | 3.97 106.96 100.98
2 B 5093 | ATP | C3-C2-C1’ | 3.77 106.65 100.98
2 B 5093 | ATP | PB-O3B-PG | -3.71 120.08 132.83
2 B 5093 | ATP | PA-O3A-PB | -3.69 120.16 132.83
2 A 5093 | ATP | PB-O3B-PG | -3.60 120.49 132.83

There are no chirality outliers.

5 of 26 torsion outliers are listed below:
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Mol | Chain | Res | Type Atoms

5093 | ATP | C5-05-PA-O1A
5094 | ANP | PB-N3B-PG-O1G
5094 | ANP | C5-0O5-PA-O2A
5094 | ANP | PB-N3B-PG-O1G
5094 | ANP | C5-05-PA-O1A

wo| wo| wo| wo| o
| | | |

There are no ring outliers.

6 monomers are involved in 45 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
2 A 5093 | ATP 8 0
2 B 5093 | ATP 17 0
4 A 5095 | SO4 3 0
3 A 5094 | ANP 7 0
3 B 5094 | ANP 7 0
4 B 5096 | SO4 3 0

The following is a two-dimensional graphical depiction of Mogul quality analysis of bond lengths,
bond angles, torsion angles, and ring geometry for all instances of the Ligand of Interest. In
addition, ligands with molecular weight > 250 and outliers as shown on the validation Tables will
also be included. For torsion angles, if less then 5% of the Mogul distribution of torsion angles is
within 10 degrees of the torsion angle in question, then that torsion angle is considered an outlier.
Any bond that is central to one or more torsion angles identified as an outlier by Mogul will be
highlighted in the graph. For rings, the root-mean-square deviation (RMSD) between the ring
in question and similar rings identified by Mogul is calculated over all ring torsion angles. If the
average RMSD is greater than 60 degrees and the minimal RMSD between the ring in question and
any Mogul-identified rings is also greater than 60 degrees, then that ring is considered an outlier.
The outliers are highlighted in purple. The color gray indicates Mogul did not find sufficient
equivalents in the CSD to analyse the geometry.
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Ligand ATP A 5093

Bond lengths Bond angles

Torsions Rings
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Ligand ATP B 5093

Bond lengths Bond angles

Torsions Rings
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Ligand ANP A 5094

Bond lengths

Bond angles

Torsions

Rings
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Ligand ANP B 5094

Torsions

Rings

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/XrayValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#polymer_linkage
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6 Fit of model and data (i)

6.1 Protein, DNA and RNA chains (i)

In the following table, the column labelled ‘#RSRZ> 2’ contains the number (and percentage)
of RSRZ outliers, followed by percent RSRZ outliers for the chain as percentile scores relative to
all X-ray entries and entries of similar resolution. The OWAB column contains the minimum,
median, 95" percentile and maximum values of the occupancy-weighted average B-factor per
residue. The column labelled ‘Q< 0.9’ lists the number of (and percentage) of residues with an
average occupancy less than 0.9.

Mol | Chain Analysed <RSRZ> #RSRZ>2 OWAB(A?%) | Q<0.9

1 A | 2650/2695 (98%) 0.11 69 (2%) 56 40 |69, 151,281,423 | 0

1 B | 2650/2695 (98%) | 0.64 | 277 (10%) [6][3] | 92, 193, 357, 500 | 0

All All 5300/5390 (98%) 0.37 346 (6%) 18 |11} | 69, 172, 321, 500 0

The worst 5 of 346 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
165 | ASP 24.7
164 | MET 22.6
213 | ASP 20.8
29 | GLU 19.9
163 | TYR 19.7

e e L i
0| 0| 3| 0| &3

6.2 Non-standard residues in protein, DNA, RNA chains (i)

There are no non-standard protein/DNA /RNA residues in this entry.

6.3 Carbohydrates (i)

There are no monosaccharides in this entry.

6.4 Ligands (i)

In the following table, the Atoms column lists the number of modelled atoms in the group and the
number defined in the chemical component dictionary. The B-factors column lists the minimum,
median, 95" percentile and maximum values of B factors of atoms in the group. The column
labelled ‘Q< 0.9’ lists the number of atoms with occupancy less than 0.9.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_model_data
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_protein_na_chains
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
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Mol | Type | Chain | Res | Atoms | RSCC | RSR | B-factors(A?) | Q<0.9
4 S04 B 5095 5/5 0.84 0.18 | 152,154,166,167 0
3 ANP B 5094 | 31/31 0.89 0.29 | 112,145,237,257 0
2 ATP B 5093 | 31/31 0.92 0.24 | 99,141,184,200 0
3 ANP A 5094 | 31/31 0.94 0.27 | 111,140,238,248 0
2 ATP A 5093 | 31/31 0.95 0.29 | 88,123,185,204 0
4 SO4 B 5096 5/5 0.95 0.14 | 155,168,174,176 0
4 S04 A 5096 5/5 0.96 0.20 | 115,130,143,145 0
4 S04 A 5095 5/5 0.96 0.25 84,98,104,105 0
d MG B 5097 1/1 0.97 0.18 66,66,66,66 0
3 MG A 5097 1/1 0.99 0.22 62,62,62,62 0

The following is a graphical depiction of the model fit to experimental electron density of all
instances of the Ligand of Interest. In addition, ligands with molecular weight > 250 and outliers
as shown on the geometry validation Tables will also be included. Each fit is shown from different
orientation to approximate a three-dimensional view.

2mF,-DF. (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)

Electron density around ANP B 5094:

4
!

MY

A“ﬁ.

B’”v




Page 25 wwPDB X-ray Structure Validation Summary Report 4AKH

Electron density around ATP B 5093:

2mF,-DF, (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)

Electron density around ANP A 5094:

2mF,-DF. (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)
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Electron density around ATP A 5093:

2mF,-DF, (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)

6.5 Other polymers (i)

There are no such residues in this entry.


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