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

MolProbity : 4.02b-467
Mogul : 1.8.5 (274361), CSD asb41be (2020)

Xtriage (Phenix) : 1.13
EDS : 236
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) : 2.36
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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 3.12 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 I P 233
Clashscore N 0 . 4
Ramachandran outliers IS | — .39
Sidechain outliers D 12.4%
RSRZ outliers NN 0.1%
Worse Better

I Percentile relative to all X-ray structures

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

Metric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
R ree 130704 1292 (3.14-3.10)
Clashscore 141614 1389 (3.14-3.10)
Ramachandran outliers 138981 1337 (3.14-3.10)
Sidechain outliers 138945 1337 (3.14-3.10)
RSRZ outliers 127900 1260 (3.14-3.10)

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 of 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
1 A 964 64% 25% - 7%
1 C 964 62% 26% 5% 6%
1 E 964 64% 25% . 6%
1 G 964 59% 29% C %
2 B 12 e 42% 33% 8%

Continued on next page...
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Continued from previous page...
Mol | Chain | Length Quality of chain
2 D 12 T 1% 58% 8%
8%
2 F 12 42% 33% 17% 8%
2 H 12 50% 25% 17% 8%
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2 Entry composition (i)

There are 4 unique types of molecules in this entry. The entry contains 28826 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 CRISPR~associated helicase, Cas3 family.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
! A 896 Egt%l 44530 1 ;\ZIIO 1;)76 287 0 0 0
1 ¢ 902 rg(())g?l 44511 1 ;\4113 1;.90 287 0 0 0
1 B 902 388?31 44514 1 ;\4116 1;.89 2S7 0 0 0
L G 894 ESEI 4§)8 1 ;\g’)S 12072 2S7 0 0 0

There are 80 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual Comment Reference
A -19 MET - initiating methionine | UNP Q47PJ0
A -18 GLY - expression tag UNP Q47PJO
A -17 SER - expression tag UNP Q47PJO
A -16 SER - expression tag UNP Q47PJO
A -15 HIS - expression tag UNP Q47PJO
A -14 HIS - expression tag UNP Q47PJO
A -13 HIS - expression tag UNP Q47PJO
A -12 HIS - expression tag UNP Q47PJO
A -11 HIS - expression tag UNP Q47PJO
A -10 HIS - expression tag UNP Q47PJO
A -9 SER - expression tag UNP Q47PJO
A -8 SER - expression tag UNP Q47PJO
A -7 GLY - expression tag UNP Q47PJO
A -6 LEU - expression tag UNP Q47PJO
A -5 VAL - expression tag UNP Q47PJO
A -4 PRO - expression tag UNP Q47PJO
A -3 ARG - expression tag UNP Q47PJO
A -2 GLY - expression tag UNP Q47PJO
A -1 SER - expression tag UNP Q47PJO
A 0 HIS - expression tag UNP Q47PJO
C -19 MET - initiating methionine | UNP Q47PJ0

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

Chain | Residue | Modelled | Actual Comment Reference
C -18 GLY - expression tag UNP Q47PJO
C -17 SER - expression tag UNP Q47PJO
C -16 SER - expression tag UNP Q47PJO
C -15 HIS - expression tag UNP Q47PJO
C -14 HIS - expression tag UNP Q47PJO
C -13 HIS - expression tag UNP Q47PJO
C -12 HIS - expression tag UNP Q47PJO
C -11 HIS - expression tag UNP Q47PJO
C -10 HIS - expression tag UNP Q47PJO
C -9 SER - expression tag UNP Q47PJO
C -8 SER - expression tag UNP Q47PJO
C -7 GLY - expression tag UNP Q47PJO
C -6 LEU - expression tag UNP Q47PJO
C -5 VAL - expression tag UNP Q47PJO
C -4 PRO - expression tag UNP Q47PJO
C -3 ARG - expression tag UNP Q47PJO
C -2 GLY - expression tag UNP Q47PJO
C -1 SER - expression tag UNP Q47PJO
C 0 HIS - expression tag UNP Q47PJO
E -19 MET - initiating methionine | UNP Q47PJ0
E -18 GLY - expression tag UNP Q47PJO
E -17 SER - expression tag UNP Q47PJO
E -16 SER - expression tag UNP Q47PJO
E -15 HIS - expression tag UNP Q47PJO
E -14 HIS - expression tag UNP Q47PJO
E -13 HIS - expression tag UNP Q47PJO
E -12 HIS - expression tag UNP Q47PJO
E -11 HIS - expression tag UNP Q47PJO
E -10 HIS - expression tag UNP Q47PJO
E -9 SER - expression tag UNP Q47PJO
E -8 SER - expression tag UNP Q47PJO
E -7 GLY - expression tag UNP Q47PJ0
E -6 LEU - expression tag UNP Q47PJO
E -5 VAL - expression tag UNP Q47PJO
E -4 PRO - expression tag UNP Q47PJO
E -3 ARG - expression tag UNP Q47PJO
E -2 GLY - expression tag UNP Q47PJO
E -1 SER - expression tag UNP Q47PJO
E 0 HIS - expression tag UNP Q47PJO
G -19 MET - initiating methionine | UNP Q47PJ0
G -18 GLY - expression tag UNP Q47PJO
G -17 SER - expression tag UNP Q47PJO

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

Chain | Residue | Modelled | Actual Comment Reference

G -16 SER - expression tag UNP Q47PJO

G -15 HIS - expression tag UNP Q47PJO

G -14 HIS - expression tag UNP Q47PJO

G -13 HIS - expression tag UNP Q47PJO

G -12 HIS - expression tag UNP Q47PJO

G -11 HIS - expression tag UNP Q47PJO

G -10 HIS - expression tag UNP Q47PJO

G -9 SER - expression tag UNP Q47PJO

G -8 SER - expression tag UNP Q47PJO

G -7 GLY - expression tag UNP Q47PJO

G -6 LEU - expression tag UNP Q47PJO

G -5 VAL - expression tag UNP Q47PJO

G -4 PRO - expression tag UNP Q47PJO

G -3 ARG - expression tag UNP Q47PJO

G -2 GLY - expression tag UNP Q47PJO

G -1 SER - expression tag UNP Q47PJO

G 0 HIS - expression tag UNP Q47PJO

e Molecule 2 is a DNA chain called HD nuclease.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace

Total C N O P

2| B = 197 90 45 51 11 0 0 0
Total C N O P

2| D = 197 90 45 51 11 0 0 0
Total C N O P

2| F = 197 90 45 51 11 0 0 0
Total C N O P

2| H = 197 90 45 51 11 0 0 0

e Molecule 3 is FE (III) ION (three-letter code: FE) (formula: Fe).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
3 A 2 mgm %3 0 0
3 C 2 mgm %3 0 0
3 E 2 mgm %3 0 0
3 G 2 mgm %3 0 0
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e Molecule 4 is ADENOSINE-5-DIPHOSPHATE (three-letter code: ADP) (formula:
C1oH15N5010P2).

g OH
t.OH.;_.
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O P
4 A I 27 10 5 10 2 0 0
Total C N O P
4 C I 27 10 5 10 2 0 0
Total C N O P
4 2 1 27 10 5 10 2 0 0
Total C N O P
4 G 1 27 10 5 10 2 0 0
grPDE
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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: CRISPR-associated helicase, Cas3 family

7%

25%

64%

Chain A:

854
157

7SS

1

6vM
8¥%1

44l

LEH

veT
8¢
scy

445
€ed

8TCA
L1T71

§12a
4544

07121

8020

T0ZD
002a

86T
1610

98TA

2811

6.74

8974

¥91d

1918

65T

0STH

3

17497

0€TT

6TTL

ETTY

9014
01D

1078

064

S81

SOW
¥9s

SEET
veev

Scev
viev
80€D

v0el
€0€I

162D
€620
1621
18T71

%8zh
€8T1

6.L2Y

§.2d

T.2L

692L

1924

85TV

952a

7521

¢sed
T8I

8%2T

Ty

0€Zs

8¢C1
Praq:s

S§2TT

1

€224

144

6128

€TVI

0zvA

454"

L0VT

covy

66€d
86€Y4

9.L€1
SLEM

ELEW

L9€d

45108

TSEX

Then

8EEN

€7Sd
[42=]s]

8054
LOSN
90SM

6674
S6%Y

v6vA
€671

T67N

3

28¥%S

08%1

YLVT

TLYT

6974

L9YT

+
+

6SVA

8091

9094
SO9M

€098
20971
T09T

6634
T69L
06SL
6850
8851
L8ST
1850

L,5d
9.S1

LSV

%93V

LSSd

SGST

€GSA

6%9%

LySd

6284
88y

447

908Y

080

88.3

TBLK
8.0

LTLD

ST.d

CTLA

6€60
veem

0€6D

9160
ST6d
vi61

016a
6064

e Molecule 1: CRISPR-associated helicase, Cas3 family

LO6X

6831
€681
2681
1680

288d

9181
§.8a

TL8Y

0L8W
6981

2981

6584

0580
6981

S8
¥¥8y
€781

SE8Y

[4%:5]

6%

5%

26%

62%

Chain C:

LST
p)

7SS

CSA

RLDWIDE

0O
PROTEIN DATA BANK

W

erpBe


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

4QQY

wwPDB X-ray Structure Validation Summary Report

Ll
1

Page 9

Ll

961d
S61d

*

6.T4
CLIS
89T4

L9914
99TV

¥91d
E9TN

1918

CSTL

0STH
6%TH

Ll

T711

6ETL
8ETA

*

8

T2y

90Td
S0TD

T6d
064

1834

¥8a

TLH

€921

1924

652D
852V

952a
€9¢s
¢ged
1921
0szy
9Tl

£¥CH

Lced

€eed

61CS

STea

602D

102D

6611
86TH

TLEH

i

99€L
S9€S

EI

LG€d

SEET

€EeT
ceed

6ced
8C€Y

9CEL

veen

0zea

60€d
80€D

SOEV
voelL
€0€T

9621

1S7a

Tvvd

6ETY

1
wt

cevd
1€Y1

62Ty

{44748

(7478
(3544
8T¥M

(4548

607D

L0%T

YOvL

{4044

1850

6.LSA
8151

9.S1L
S.LS7T

L

TLST

69GL
8988

it

TSST

L¥Sd

L

2¥Sd

6€SQ

TESH
0€SD

92sa

6194
81SS

9154

€15d

28YS

9894

7891

6€94

L€9Q
9E9N

2EIL

0€9d

Ll

91971
ST9Q

66LA
264
88.3

CT8LN
T8.a

69LK
29Lb
SSLA
¥SLd
€9LY

0824

8%.,4

9%.LT

€VLL
(47K

6ELT
YELA

0€Ls
6.4

€TLT
0TLT
€0.L0

10,4
00LN

169D

6894

189V

v161

3

G068

€064

0063

.84

T.8Y

1984

898d

7581

€580
[4siexce

3

8¥8M
L%84

S%8D

c%8a

6E8A

9€8A

i

(430}

884

G281

vv6d

G€6T
veem

9z6d
Sce1

Tced

§T6d

, Cas3 family

1Case

CRISPR-associated hel

e Molecule 1

6%

25%

64%

Chain E

uwz
798
95D
€91
67M
LYA

44l

GEA
veT

121

3

(4414

L}

0zcd

¥1d

181V

8LT0
LLTY

Ll

2974

0910

89TS
L81d
9STH
SSTd

0STH
6VTH

T711

6ETL
8ETA
LETT

€€Td
CETA

SCTd

cTIn

€174

1114

60TS

S0TD

1018

o= o
L P
=

L84

¥8a
€8H

TLH
0.4

€620

06CH
6821

18271
98¢s

€821

082d

852V

7821

8%2¢1

e

8€TS

T€TT
0€TS

vee1

Ll

26TY

68TV
881Q

98TA

4UAN

9.eT

+

0LeT
69€T

L9€T
99€l
G9€S

L5€d
95€eN

1

TSEX

SYEH
TPEN

veey
€EET
ceed
9zeL
Seev
veen
STEV

voel

v621

S673
v6vA

T67N

3

€8YY
28%S

8L¥A
LLvd

YLV

TLY1

L9¥1

79v1

6SG¥A

9S¥A

eid g

[4ci7c)
T8%a

L

LYPA

evPT

8EVT

TEVT
0EVA
627V
8TV

veva
€TVI

1544

N~ © o= Nm w
H3g8ssIyEI™
- = mx ;o —

6191

219a

809L

7090
€098

T097T
009d

8639A

v693

083931

0LSA
6951

Ll

R LDWIDE

85SA

8%y

€¥SI
(471

8ESA

L

€ESL
CESA

8TsY

SCSA

€291
2TSM
129D
€T9d

0TSd

8054

90SM

Y05y

6674

LBYA

O

PROTEIN DATA BANK

W



41QQY

wwPDB X-ray Structure Validation Summary Report

Page 10

SYLL

EVLL
(47X}

i

8ELY

62,4

ST.d

80.d

20Ld
10,4

6691
8691

7694
€69H

T69M

6894

i

€891

I

6.9d
8L9Y

9991

7990

TS88d
058a

S78D
vv8y
E€%8L

T78A

4320

6284

18.3
T8.a
YLLT
89.LA
¥9LT
T9LA

8S9.d
LSLI

¥S.d
CSLD

054

8T6A
L7164

ST6d
v16I

3

, Cas3 family

8061

L06X&

7881
088L

LL8A

Ll

0L8KW

7984

858d
1584

e Molecule 1

SG8A
981
€980

1case

CRISPR-associated hel

7%

29%

59%

Chain G

CSA

6%M

44l

6.74

LIS

29Td

8STS
LSTd
9STH

0STH
67TH

3

7497

711

8ETA

*

€ETd

Ll

€211
(44
1Ty

80T1

9014
SOTD

1018

Ted
06y

281

8.4

S0

0.4

890
191

€98

894
LST

9621

¥621

612S

802D

S0zs

102D

26T1H

06TL

3

69€T

L9€T
99€L

L9€d

25198

TSEL

67eN

SYeH
Tren

TvEV

9€€d
SEET

zeed
Teed

6zed

STEY

80€D
LOEN

€0€T

00€T

YLYT

TLYT

6974

L9¥%T

¥9v1

6G7A

[Acic
187

44414
EVV1

071
6EVY
8EVT

YEVA

1

CEVY
TEVT
0ETA

8CTYN

fcta ]
veva

61VV

6.LSA

AL
9,81

L
Ll

TLSY

0.4SA

1994

® S§9971

85SA

95SA
SGST

€9SA
[4sisics
TG9T
0§9d
6794

991
0%3d

€291

LTSA

STSS

€7Sd

9LV

0L9A
6990
8991

9991
S99S

0990

899V

6794
8794

Sv9b

6€94
9EIN
2E9L
T€9I

8294
1290

8191

9191

i

L8ST

9L1

€7.LL

6ELT

SELA
YELA

CELL
TELM

62.L4
8¢.Ld

EI

LTLD

ST.d

80.d

YOLM

20Ld

Y¥8Y

T¥8A

2€8D

6284

€181
218D

0181

8080

908Y

¥08a

96.4

¥6LT

68.L7T

S8LH

8.4

6LL9

YLLT

TLL0

T9LA

8SG.d

SSLA
¥SLd

67,4

V61

(045):8
6€60

9€6'1
SE6T
ve6M
(41

6261
8263

9z6d
S261

[44-5)]
T2ed
0z6a

8T6A

9160
ST6d

€161

LO6K

€064

668d

L68H

2681

6,84

0L8H

998D

D
&

298L

098b
9584

6781

Lv84
978N

: HD nuclease

e Molecule 2

O

R LDWIDE
PROTEIN DATA BANK

W



Page 11 wwPDB X-ray Structure Validation Summary Report

41QQY

Chain B: ™ 17%
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4 Data and refinement statistics (i)

Property Value Source
Space group P1211 Depositor
Cell constants 87.21A 222.61A 124.85A .
Depositor
a, b, c,a, B,y 90.00°  104.07°  90.00°
. 47.84 — 3.12 Depositor
Resolution (A) 4784 — 291 EDS
% Data completeness 98.2 (47.84-3.12) Depositor
(in resolution range) 90.9 (47.84-2.91) EDS
Rinerge 0.11 Depositor
Reym (Not available) Depositor
<I/o(I)>" 1.50 (at 2.91A) Xtriage
Refinement program PHENIX 1.8.2 1309 Depositor
R R 0.170 , 0.236 Depositor
7 Phfree 0.173 , 0.233 DCC
Rree test set 2000 reflections (2.02%) wwPDB-VP
Wilson B-factor (A?) 63.3 Xtriage
Anisotropy 0.268 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.31, 58.3 EDS
L-test for twinning? <|L| > =048, < L?> =10.32 Xtriage
Estimated twinning fraction No twinning to report. Xtriage
F,,F. correlation 0.94 EDS
Total number of atoms 28826 wwPDB-VP
Average B, all atoms (A?) 76.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 2.46% 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.
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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: ADP,
FE

The Z score for a bond length (or angle) is the number of standard deviations the observed value
is removed from the expected value. A bond length (or angle) with |Z]| > 5 is considered an
outlier worth inspection. RMSZ is the root-mean-square of all Z scores of the bond lengths (or
angles).

. Bond lengths Bond angles
Mol | Chain | prigy7 1 47155 | RMSZ #4|Z| >5
1 A 0.51 0/7148 0.67 7/9746 (0.1%)
1 C 0.53 1/7176 (0.0%) | 0.68 10/9790 (0.1%)
1 E 0.52 0/7181 0.66 3/9796 (0.0%)
1 G 0.47 0/7115 0.65 3/9702 (0.0%)
2 B 1.10 | 1/222 (0.5%) | 2.09 | 11/339 (3.2%)
2 D 1.65 6/222 (2.7%) 2.56 25/339 (7.4%)
2 F 1.24 0/222 262 | 21/339 (6.2%)
2 H 0.90 0/222 1.90 10/339 (2.9%)
All All 0.54 | 8/29508 (0.0%) | 0.78 | 90/40390 (0.2%)

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 A 0 1
1 E 0 1

All All 0 2

The worst 5 of 8 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
2 D 10 DA P-O5" | 11.51 1.71 1.59
2 D 10 DA P-OP1 | 7.39 1.61 1.49
2 D 9 DA | C3-C2" | 5.56 1.58 1.52
2 D 9 DA | C5-C4’ | -5.31 1.45 1.51
2 D 10 DA | C3-03" | 5.21 1.50 1.44

The worst 5 of 90 bond angle outliers are listed below:


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#model_quality
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#standard_geometry

Page 14 wwPDB X-ray Structure Validation Summary Report 4QQY
Mol | Chain | Res | Type Atoms Z Observed(°) | Ideal(°)
2 F 10 DA | C1’-04-C4’ | -13.80 96.30 110.10
2 D 9 DA | O4-C1-N9 | 13.19 117.23 108.00
2 F 11 DA | O4-C4-C3” | 11.95 113.17 106.00
2 H 11 DA C1-04’-C4’ | -11.54 98.56 110.10
1 C 410 | ARG | NE-CZ-NH1 | -11.34 114.63 120.30

There are no chirality outliers.

All (2) planarity outliers are listed below:

Mol | Chain | Res | Type | Group
1 A 355 | ARG | Sidechain
1 E 355 | 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 6973 0 6917 156 0
1 C 7001 0 6944 217 0
1 E 7006 0 6952 178 0
1 G 6942 0 6897 228 0
2 B 197 0 99 8 0
2 D 197 0 99 14 0
2 F 197 0 99 4 0
2 H 197 0 99 7 0
3 A 2 0 0 0 0
3 C 2 0 0 0 0
3 E 2 0 0 0 0
3 G 2 0 0 0 0
4 A 27 0 12 3 0
4 C 27 0 12 3 0
4 E 27 0 12 0 0
4 G 27 0 12 6 0

All All 28826 0 28154 773 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 14.

The worst 5 of 773 close contacts within the same asymmetric unit are listed below, sorted by

O RLDWIDE

PROTEIN DATA BANK
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their clash magnitude.

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
1:G:575:LEU:O 1:G:579:VAL:HG13 1.41 1.18
1:G:576:THR:O 1:G:579:VAL:HG22 1.46 1.13
1:C:612:ASP:HA 1:C:613:ALA:HB3 1.25 1.12
1:C:610:GLY:O 1:C:613:ALA:HB2 1.57 1.04
1:G:576:THR:OG1 | 1:G:577:PRO:HD3 1.64 0.96

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 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 878/964 (91%) 819 (93%) | 58 (7%) 1 (0%) 51 183
1 C 892/964 (92%) 834 (94%) | 57 (6%) 1 (0%) 51 183
1 E 892/964 (92%) 831 (93%) | 60 (7%) 1 (0%) 51 183
1 G 880/964 (91%) 823 (94%) | 51 (6%) 6 (1%) 22 56
All All 3542/3856 (92%) | 3307 (93%) | 226 (6%) | 9 (0%) 41 73

5 of 9 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 G 660 GLN
1 A 698 ILE
1 E 752 GLY
1 G 409 GLY
1 G 642 GLU
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5.3.2 Protein sidechains (1)

In the following table, the Percentiles column shows the percent sidechain outliers of the chain as a
percentile score with respect to all 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 740/796 (93%) 646 (87%) | 94 (13%) 18
1 C 742/796 (93%) 651 (88%) | 91 (12%) 19
1 E 742/796 (93%) 660 (89%) | 82 (11%) 24
1 G 735/796 (92%) 635 (86%) | 100 (14%) 16
All All 2959/3184 (93%) | 2592 (88%) | 367 (12%) 19

5 of 367 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 E 481 LEU
1 G 264 THR
1 E 540 PRO
1 E 881 ILE
1 G 438 LEU

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. All (5) such
sidechains are listed below:

Mol | Chain | Res | Type
1 C 220 GLN
1 C 345 HIS
1 G 160 GLN
1 G 290 HIS
1 G 693 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.

WO RLDWIDE
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5.5 Carbohydrates (i)

There are no monosaccharides in this entry.

5.6 Ligand geometry (i)

Of 12 ligands modelled in this entry, 8 are monoatomic - leaving 4 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).

Mol | Type | Chain | Res | Link CountsBonfSMlgIZlgt:jZ | > 2 CountsBorfl{(li/[nglglj;Z | > 2
4 | ADP | G | 1003 | - |242929| 1.04 | 2(8%) |294545| 149 | 6 (20%)
4 [ ADP | C |1003| - [242029| 1.07 | 1(4%) |294545| 154 | 5 (17%)
4 | ADP | A | 1003| - [242929| 121 | 1(4%) |294545| 1.62 | 6 (20%)
4 | ADP | E | 1003| - [24,2929] 1.08 | 1(4%) |29.4545| 1.79 | 8 (27%)

In the following table, the Chirals column lists the number of chiral outliers, the number of chiral
centers analysed, the number of these observed in the model and the number defined in the
Chemical Component Dictionary. Similar counts are reported in the Torsion and Rings columns.
’-> means no outliers of that kind were identified.

Mol | Type | Chain | Res | Link | Chirals | Torsions Rings
4 ADP G 1003 - - 4/12/32/32 | 0/3/3/3
4 ADP C 1003 - - 2/12/32/32 | 0/3/3/3
4 ADP A 1003 - - 4/12/32/32 | 0/3/3/3
4 ADP E 1003 - - 6/12/32/32 | 0/3/3/3

All (5) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
4 E 1003 | ADP | C2-C1’ | -2.75 1.49 1.53
4 C 1003 | ADP | C2’-C1’ | -2.53 1.49 1.53
4 A 1003 | ADP | C2-C1’ | -2.51 1.49 1.53
4 G 1003 | ADP | C2-C1’ | -2.01 1.50 1.53
4 G 1003 | ADP | C5-N7 | -2.00 1.32 1.39
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The worst 5 of 25 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(?)
4 E 1003 | ADP | PA-O3A-PB | -4.45 117.56 132.83
4 E 1003 | ADP N3-C2-N1 | -3.61 123.04 128.68
4 A 1003 | ADP | O3-C3-C2’ | -3.56 100.31 111.82
4 G 1003 | ADP | PA-O3A-PB | -3.49 120.86 132.83
4 C 1003 | ADP N3-C2-N1 | -3.42 123.33 128.68

There are no chirality outliers.

5 of 16 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
4 A 1003 | ADP | C5-05-PA-O3A
4 E 1003 | ADP | C5-05-PA-O1A
4 E 1003 | ADP | C5-05-PA-O2A
4 G 1003 | ADP | PA-O3A-PB-02B
4 G 1003 | ADP | 04’-C4-C5’-05’

There are no ring outliers.

3 monomers are involved in 12 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
4 G 1003 | ADP 6 0
4 C 1003 | ADP 3 0
4 A 1003 | ADP 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 ADP G 1003
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Ligand ADP A 1003
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5.7 Other polymers (i)

There are no such residues in this entry.
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5.8 Polymer linkage issues (i)

There are no chain breaks in this entry.
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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 896,964 (92%) -0.49 42, 69,111,131 | 0

1 C 902,/964 (93%) -0.52 47,73,103,126 | 0

1 E 902,/964 (93%) -0.48 40, 65, 102,128 | 0

1 G 894,/964 (92%) -0.42 46, 82,122,137 | 0

2 B 11/12 (91%) 0.11 64,69, 114,132 | 0

2 D 11/12 (91%) 0.08 63, 75,121,126 | 0

2 F 11/12 (91%) 0.41 56, 66, 128, 128 | 0

2 H 11/12 (91%) 0.21 64, 89,132,149 | 0
All | ALl | 3638/3904 (93%) |  -0.47 40, 72,113,149 | 0

All (5) RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
860 | GLN 3.0

9 DA 2.5
847 | ARG 2.3
565 | LEU 2.1
866 | GLY 2.0

—| = =] o —
> Q| = = >

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.
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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.

Mol | Type | Chain | Res | Atoms | RSCC | RSR | B-factors(A?) | Q<0.9
4 ADP G 1003 | 27/27 0.81 0.20 | 95,108,134,138 0
4 ADP E 1003 | 27/27 0.90 0.19 67,84,102,120 0
1 [ ADP | A 1003 | 27/27 | 092 | 012 | 74,:84,99,105 0
4 ADP C 1003 | 27/27 0.92 0.12 87,98,115,123 0
3 FE A 1001 1/1 0.98 0.20 55,55,55,55 0
3 FE G 1001 1/1 0.99 0.17 95,55,55,55 0
3 FE G 1002 1/1 0.99 0.15 57,57,57,57 0
3 FE A 1002 1/1 0.99 0.18 50,50,50,50 0
3 | FE C 1001 1/T | 009 | 017 | 52,52,52,52 0
3 FE C 1002 1/1 0.99 0.16 60,60,60,60 0
3 FE E 1001 1/1 0.99 0.16 54,54,54,54 0
3 | FE E | 1002 1/1 1.00 | 016 | 49,49.49.49 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.
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Electron density around ADP G 1003:

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

Electron density around ADP E 1003:

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




Page 25 wwPDB X-ray Structure Validation Summary Report

Electron density around ADP A 1003:

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

Electron density around ADP C 1003:

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

There are no such residues in this entry.
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