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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 2.57 A.

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

Ramachandran outliers I
Sidechain outliers I
RSRZ outliers I |]

Metric

Rfree B

Clashscore

Worse

Percentile Ranks

0 Percentile relative to all X-ray structures

Value
[— 0.241
M 19

| — 0.2%

o[ 1.6%
W 6.2%

Better

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

Whole archive

Similar resolution

Metric (#Entries) (#Entries, resolution range(A))
R free 111664 3182 (2.60-2.50)
Clashscore 122126 3541 (2.60-2.56)
Ramachandran outliers 120053 3489 (2.60-2.56)
Sidechain outliers 120020 3489 (2.60-2.56)
RSRZ outliers 108989 3120 (2.60-2.56)

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. 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 420 73% 25% N
%
1 B 420 |° — 2650 -
%
1 C 420 i 77% 21% "
5%
1 D 420 73% 25% -
4%
1 E 420 — 53% 43% o
5%
1 F 420 — 52% 44% N
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2 Entry composition (i)

There are 3 unique types of molecules in this entry. The entry contains 18115 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 Engineered Protein OR497.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace

Total C N O S
1 A 413 2931 1815 496 619 1 0 0 0

Total C N O
1 B 414 2950 1826 500 624 0 0 0

Total C N O
1 C 412 2925 1811 496 618 0 0 0

Total C N O S

1 D 415 2054 1828 500 625 1 0 0 0
Total C N O S

1 2 412 2031 1814 496 620 1 0 0 0
Total C N O S

1 K 411 2017 1803 494 619 1 0 0 0

e Molecule 2 is ACETATE ION (three-letter code: ACT) (formula: CoH30,).

ACT
OXT
O -

CH3
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Mol | Chain | Residues Atoms ZeroOcc | AltConf
o | A 1 foral €0 0 0
2 | © 1 foral €0 0 0

e Molecule 3 is water.

Mol | Chain | Residues Atoms ZeroOcc | AltConf

3 | A g |l O 0 0
3 | B g | O 0 0
3 | ¢ o | e O 0 0
35 | D 93 foral 9 0 0
5 | E 35 fowl 9 0 0
3 F 53 ngal 503 0 0
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25%

73%
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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 geometryand 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.

These plots are drawn for all protein, RNA and DNA chains in the entry. The first graphic for
e Molecule 1: Engineered Protein OR497

3 Residue-property plots (i)

Page 5
Chain A:

0vIL

9z1a
STIA

(445}
13498

174214

0TT1

20TA

66

L6S

S67

2T6A

L9V
994

€.L23

6923

€921
2921

09zZA

9G2ZA

¥¥ea

8ETN

Teed
0geH

el

1221

612Y

8021

902y

T0zcd

26TY

8813

S8T14
¥81S

2811
1818

8L11

9LIA

CTLIA

891Q

o1y

+

LSTS

SSTI

PAAKS

(445

88€'1
L8€%
98¢eb

78EA

C8EN
18€D

LLEN

€LET

69€d

L9ES

S9€I

TOEV

Svex
vven

Tved
0%EA

9€€d

{4245’}
T€ET

62ed
8zed
Leed
8T€d
s1ed
S0€T

€0€N
COEA

662d
86CA

06231

1823

S8¢d

08ZN

8.T1

e Molecule 1: Engineered Protein OR497

9,24

26%

71%

%

Chain B: .

viva
€TVT

90¥%N

S6€d

€6€d

L8EN
98€ed

78eA
£8€d
Z8EA

08€D

8.ea

vLex

69€d

L9ES
99€V

29€T1

9GEN

LYET

sved
Tved
0EEV
6ced
8zed
Leed
€CeI
ST€d
26cI
1823
982a
g8¢d

192y
09zZA

PAACS
9G2ZA

TS2A

21%

7%

%

Chain C: :

e Molecule 1: Engineered Protein OR497

€L1d
CTLIA

L9TA

€971

SGTI

28Tl
TSTV

Ly1d

IS

8ETL
LETT

L11d

80TH

S0Td

20TA

66d

S.d

891

994

€94

654

€491

TvA

LET

921

74"

(14}

T

L1

Sa

RLDWIDE

0O
PROTEIN DATA BANK

W

erpBe


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

wwPDB X-ray Structure Validation Summary Report 4RV1

Page 6

0zeT

viex
€7D

T1ed

S0€T
70€T

20EN

862A

98za

8.T7T1

oL

6923

€921

1924

2R85B
m M 0 ”
(S [

Engineered Protein OR497

6521

852D

i7/4ck

6€CT

9€TT
SETY

Tecd
0€TA

Tee
02T1

8T12CA

4548

Y611

6Ty

6814

S8TH

6LTT

9LTA

LOVI
90¥N

€0PY

8.ed
LLEN
9.LET

vLleN
€LET

S9€T

TOEY

vSeEN
® €sed

vveA
oveA
9eed
ceEEN
TeEI
0EEY

Lged

e Molecule 1

5%

25%

73%

Chain D

L9V

994

® €94

e 097
6Gd

1sa

+

® 6¥1
87A

® SWD

€7V

8EX

9ev

€ed

Lev
921

e€ey
(44
x4t

[
LON®OO
R al=a]
ANnHEBOX

L6TI

6L1T

9LTA

TLIN

891Q
L9TA

YoTx
€971

1918

YSIN

Ly13

vvin
€vTa

LETT
9€TT

YETA

CETA

ST

{458
11498

L11d

4244
€171

0TTT
60TV
80TY

S0TH
YOI

® C0TA

66€3

Ll

88€'1

98€d

78EN

Z8EN

6.LEY

0zeT

cTEN
T1ed

S0€T
70e1

€6CA

1.82d

98¢d

€8CS

Teca
0€TH

pRaacs

91CA

vocy

V1vd

{457

LOVI

S0%d

e Molecule 1

€0PY

Engineered Protein OR497

14%

43%

53%

Chain E

OLN

€94

09A

L8a

® €91
{4y

0SA
671
87A

@ LEI

VeV

[4>)

® Oty
e 62l

L2V
921

Ll

44!

e 111

sa

N

vvin
€v13

wia

® LE11

YEIA

€TTI

TV
® OT11
60TV
80TH

® S0t1d
Y011

® CTO0TA

® 961
S67
761

(4
e 161
06A

88A
189
989

78a
® €8A

T8Y
083

S.d

TLI

(744
6€CI

9€TT

0€TH
6z2h
8¢CA
Leed

g¢ea

12T
0221

8TCA
¥iea

60CA
80CI

S0cZI
vn-vw<
NmﬁH
61T
€6TV
Nmﬁx
6814
8813

mmﬂm
6.1
8L11
LLTH
9LTA

CLIA

8910
L9TA

7oTd
€971
(424 4
1918

SSTI

€STY
2ST1
STV
0STH

oven

9gea
SEEN
TEET

ceEEN
@ Teel

Lzed

® ¥CEY
€CeI

ey

6TEY
81€Y

viex
€1ed
® CIEA
T1Ed
o1€es

S0€T
® P0ET

[ eos |
2OEN
TOET

" ooen |
6623
862A

€6CA

1
68CI
88TV
1824
982a
082N
6.2V
8.271

89CS
192a

€921
09zA
952
2¢sca
8¥eH

et

]
® 60%s
80%)
o LovI
90¥N
e Sovd
e ¥O¥1
£0%Y
107D
°

® 86EX
®
® 96EA
(]

76€S

68€1

L8€N

]
w8en
€84

08€D

el |
8.Lea
hmm>
vLEN
MWMH
® 99€EV
S9€I
PoEN
€9€V
® 09€1
TOEY
09€Y

® 8SEV
LG€F

e agsed

£59€d

8vel
LvET

wven
® EVET

Tved

Engineered Protein OR497

15%

e Molecule 1

44%

52%

Chain F

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



wwPDB X-ray Structure Validation Summary Report 4RV1

Page 7

@® 09A

8GS

621

8TL
L14
® 9IS
STd

111

wia

8ETL
LETT
9€TT
SETN

90TV

e 70T
€010

e 71014
00TS

1

761

(47
T61
06A
684

989
S8Y

€8A

o o mmy
II:\ ~ N ©
- < =1

69V

0ETH

3

8CCTA

scea

12T

8TCA

454

@ 602A
80CI

® S0CI
vocy

L6TI

S6TV
7611
€61V

@ 8814

S8TH

08T.L
6LTT
8LTT
LLTA
9LTA
SLTT
YLTA

CTLIA
0L1D
L9TA
® €971
091d
6GTd
8GTHD

SGTI
TSN

2§11
TSTV

145}
STTD

® €14

Lzged

[ ]
cTEN
TCEV

®

8T€Y

ST€d
e 7Ied
€1€d

Tred

90€L

TOoEA

6623
86CA

762a
€6CA
@® ¢6CI
T62V

6821
882V

98za
z8ey
6.2V
9,24
oL

6923
89S

092A
9g92A
TSCTA
[
@ Svcd
6€TI
9€TT

SETY

0%y
TO%0

66€d
86€N

® 96€EA

vees
® €6ed

06€EL
68€T

18€X

V8EN

T8EN
T8€D

LLEN

€LET

0LEL
69€d

L9€S

® G9€eI

® ¥SEA

TSed

LYET

vvea

Tved
oven

T€ET

62€d

L0VI
90%N

® ©VO¥1
® €0%V

O

R LDWIDE
PROTEIN DATA BANK

W



Page 8 wwPDB X-ray Structure Validation Summary Report 4RV1

4 Data and refinement statistics (i)

Property Value Source
Space group P3221 Depositor
Cell constants 99.27A  99.27TA  432.18A .
Depositor
a, b, c, a, B, 90.00°  90.00°  120.00°
. 48.02 — 2.57 Depositor
Resolution (A) 4963 — 257 EDS
% Data completeness 97.5 (48.02-2.57) Depositor
(in resolution range) 97.9 (49.63-2.57) EDS
Rinerge 0.15 Depositor
Reym (Not available) Depositor
<I/o(I)>" 2.64 (at 2.58A) Xtriage
Refinement program PHENIX 1.9 1692 Depositor
R R 0.201 , 0.237 Depositor
» Thfree 0.208 , 0.241 DCC
Rree test set 3930 reflections (5.02%) wwPDB-VP
Wilson B-factor (A?) 56.2 Xtriage
Anisotropy 0.364 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.30 , 59.4 EDS
L-test for twinning? <|L] > =050, < L?* > = 0.33 Xtriage
Estimated twinning fraction 0.033 for -h,-k,1 Xtriage
F,F. correlation 0.94 EDS
Total number of atoms 18115 wwPDB-VP
Average B, all atoms (A?) 78.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 9.68% 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.

WO RLDWIDE
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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:
ACT

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 | pyigy | 417055 | RMSZ | (7] >5
1 A 0.35 0/2941 0.57 0/3993
1 B 0.36 0/2961 0.59 0/4019
1 C 0.38 0/2935 0.57 | 1/3984 (0.0%)
1 D 0.36 0/2965 0.56 0/4025
1 E 0.30 0/2941 0.54 0/3991
1 F 0.29 0/2925 0.53 0/3968
All All 0.34 | 0/17668 | 0.56 | 1/23980 (0.0%)

There are no bond length outliers.

All (1) bond angle outliers are listed below:

Mol | Chain
1 C

Res
393

Atoms Z
N-CA-C | -5.09

Observed(°)
97.27

Ideal(?)
111.00

Type
ASP

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 2931 0 3050 78 0
1 B 2950 0 3066 96 0
1 C 2925 0 3045 64 0
1 D 2954 0 3067 93 0

WO RLDWIDE

PROTEIN DATA BANK

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 B 2931 0 3054 178 0
1 F 2917 0 3044 195 0
2 A 4 0 3 1 0
2 C 4 0 3 0 0
3 A 104 0 0 12 0
3 B 104 0 0 11 0
3 C 110 0 0 4 0
3 D 93 0 0 6 0
3 E 35 0 0 1 0
3 F 93 0 0 16 0

All All 18115 0 18332 681 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 19.

The worst 5 of 681 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:F:24:ARG:HG2 1:F:63:GLU:HG2 1.38 1.03
1:F:26:LEU:HD23 | 1:F:29:ILE:HD12 1.48 0.94
1:F:100:SER:HA | 1:F:103:GLN:HE21 1.32 0.92
1:F:351:ASP:HB3 | 1:F:354:VAL:HG12 1.52 0.90
1:B:57:ASP:HB2 | 1:B:60:VAL:HG12 1.54 0.89

There are no symmetry-related clashes.

5.3 Torsion angles (i)

5.3.1 Protein backbone (3)

In the following table, the Percentiles column shows the percent Ramachandran outliers of the
chain as a percentile score with respect to all 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 411/420 (98%) 399 (97%) | 12 (3%) 0 100 I 100
1 B 412/420 (98%) 390 (95%) | 21 (5%) 1 (0%) 49 72

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

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 C 410/420 (98%) | 405 (99%) | 5 (1%) 0 |
1 D 413/420 (98%) | 395 (96%) | 18 (4%) 0 |
1 E 410/420 (98%) 384 (94%) | 24 (6%) 2 (0%) 31 54
1 F 409/420 (97%) 363 (89%) | 43 (10%) | 3 (1%) 24 45

All All 2465/2520 (98%) | 2336 (95%) | 123 (5%) | 6 (0%) 49 72

5 of 6 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 F 54 THR
1 F 136 LEU
1 B 58 SER
1 E 75 PRO
1 F 33 PRO

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 308/317 (97%) 304 (99%) 4 (1%)

1 B 311/317 (98%) 307 (99%) 4 (1%)

1 C 307/317 (97%) | 306 (100%) 1 (0%)

1 D 311/317 (98%) 307 (99%) 4 (1%)

1 E 309/317 (98%) 300 (97%) 9 (3%)

1 F 308/317 (97%) 300 (97%) 8 (3%) 49 73
All | Al | 1854/1902 (98%) | 1824 (98%) | 30 (2%) 65

5 of 30 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 E 7 LEU
1 E 136 LEU

Continued on next page...
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Continued from previous page...
Mol | Chain | Res | Type
1 F 328 ASP
1 E 99 ASP
1 E 147 GLU

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 12 such
sidechains are listed below:

Mol | Chain | Res | Type
1 E 406 ASN
1 F 103 GLN
1 F 386 GLN
1 E 355 GLN
1 F 313 GLN

5.3.3 RNA (D

There are no RNA molecules in this entry.

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

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

5.5 Carbohydrates (i)

There are no carbohydrates in this entry.

5.6 Ligand geometry (i)

2 ligands are modelled in this entry.

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).

. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | o\ 'R\SZ [ (2] > 2 | Counts | RMSZ | #]2] > 2
2 ACT A 601 - 1,3,3 1.96 0 0,3,3 0.00 -



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#rna
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. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | o\ RMSZ [ (2] > 2 | Counts | RMSZ | #(2] > 2
2 ACT C 501 - 1,3,3 0.38 0 0,3,3 0.00 -

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
2 ACT A 601 - - 0/0/0/0 | 0/0/0/0
2 ACT C 501 - - 0/0/0/0 | 0/0/0/0

There are no bond length outliers.
There are no bond angle outliers.
There are no chirality outliers.
There are no torsion outliers.
There are no ring outliers.

1 monomer is involved in 1 short contact:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
2 A 601 | ACT 1 0

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
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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 413,/420 (98%) -0.05 2 (0%) {901 ] 90 37, 56, 92, 118 0

1 B 414/420 (98%) -0.07 5(1%) 79 76 | 36, 54, 108, 169 0

1 C 412/420 (98%) -0.07 5(1%) 179 76 36, 54, 93, 124 0

1 D 415420 (98%) 0.17 19 (4%) 32 28 | 35,63, 127, 176 0

1 E 412/420 (98%) 0.72 57 (13%) | 56, 103, 152, 196 0

1 F 411/420 (97%) 0.80 65 (15%) 61, 101, 155, 194 | 0
All | ALl | 2477/2520 (98%) 0.25 153 (6%) 201 |17 | 35, 71, 135, 196 0

The worst 5 of 153 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
1 E 396 | VAL 114
1 F 11 | LEU 8.4
1 E 358 | ALA 7.0
1 F 392 | THR 5.8
1 E 393 | ASP 5.7

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 carbohydrates 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
2 ACT A 601 4/4 0.91 0.14 84,86,87,88 0
2 ACT C 501 4/4 0.94 0.30 63,69,77,78 0

6.5 Other polymers (i)

There are no such residues in this entry.
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