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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 (1)) were used in the production of this report:

MolProbity : 4.02b-467
Xtriage (Phenix) : 1.13
EDS : 2.14.4.devl
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) : 2.14.4.devl
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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 3.00 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 M 0.238

Clashscore I . 21
Ramachandran outliers 0 I 4.3%

Sidechain outliers N D 7. 7%
RSRZ outliers NN N 1.8%
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))
Rfree 130704 2092 (3.00-3.00)
Clashscore 141614 2416 (3.00-3.00)
Ramachandran outliers 138981 2333 (3.00-3.00)
Sidechain outliers 138945 2336 (3.00-3.00)
RSRZ outliers 127900 1990 (3.00-3.00)

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

%

1 A 603 . 57% 36% 5% o
%

1 B 603 55% 38% 5% -
7%
[ |

2 E 186 54% 32% 7% 6%
3%

2 F 186 58% 30% 6% . 6%
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2  Entry composition (i)

There are 4 unique types of molecules in this entry. The entry contains 12544 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 Angiotensin-converting enzyme 2.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
1 A 597 4870 3115 806 920 29 0 0
Total C N O S
1 B 597 4870 3115 806 920 29 0 0
There are 12 discrepancies between the modelled and reference sequences:
Chain | Residue | Modelled | Actual | Comment Reference
A 616 HIS - expression tag | UNP Q9BYF1
A 617 HIS - expression tag | UNP Q9BYF1
A 618 HIS - expression tag | UNP Q9BYF1
A 619 HIS - expression tag | UNP Q9BYF1
A 620 HIS - expression tag | UNP Q9BYF1
A 621 HIS - expression tag | UNP Q9BYF1
B 616 HIS - expression tag | UNP Q9BYF1
B 617 HIS - expression tag | UNP Q9BYF1
B 618 HIS - expression tag | UNP Q9BYF1
B 619 HIS - expression tag | UNP Q9BYF1
B 620 HIS - expression tag | UNP Q9BYF1
B 621 HIS - expression tag | UNP Q9BYF1
e Molecule 2 is a protein called Spike glycoprotein.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
2 E 17 1400 908 230 255 7 0 0 0
Total C N O S
2 d 17 1400 908 230 255 7 0 0 0

There are 18 discrepancies between the modelled and reference sequences:



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#entry_composition
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Chain | Residue | Modelled | Actual Comment Reference
E 472 PRO LEU | SEE REMARK 999 | UNP P59594
E 479 ARG ASN conflict UNP P59594
E 480 GLY ASP | SEE REMARK 999 | UNP P59594
E 503 HIS - expression tag UNP P59594
E 504 HIS - expression tag UNP P59594
E 505 HIS - expression tag UNP P59594
E 506 HIS - expression tag UNP P59594
E 507 HIS - expression tag UNP P59594
B 508 HIS - expression tag UNP P59594
F 472 PRO LEU | SEE REMARK 999 | UNP P59594
F 479 ARG ASN conflict UNP P59594
F 480 GLY ASP | SEE REMARK 999 | UNP P59594
F 503 HIS - expression tag UNP P59594
F 504 HIS - expression tag UNP P59594
E 505 HIS - expression tag UNP P59594
E 506 HIS - expression tag UNP P59594
F 207 HIS - expression tag UNP P59594
F 508 HIS - expression tag UNP P59594

e Molecule 3 is ZINC ION (three-letter code: ZN) (formula: Zn).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total Zn
3 B 1 1 1 0 0
Total Zn
3 A 1 1 1 0 0

e Molecule 4 is CHLORIDE ION (three-letter code: CL) (formula: Cl).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total Cl
4 B 1 1 1 0 0
1 A 1 Toltal ? 0 0
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Chain A: .

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

second graphic. The second graphic shows the sequence view annotated by issues in geometry and
in the sample, but not in the model, are shown in grey.

These plots are drawn for all protein, RNA, DNA and oligosaccharide chains in the entry. The
first graphic for a chain summarises the proportions of the various outlier classes displayed in the

3 Residue-property plots (i)

e Molecule 1: Angiotensin-converting enzyme 2

Page 5

mmwp [ ] 8191 009d mmms ums €814
+ €281 LT%H 6650 | zeta
5zza [ ] | omEd 86%0 0871 66V 1818
1110 | | 0ZET ST%d L6WR | 698y [ | 0874
672 [ ] HIHL 96%1 89971 €61 | eLTT
or [ | L1€8 [ | g6va |98l . [ ] 8L1d
LOTA 9120 91 L0%T 7650 99gH < 680 LLTY
| | | | [ | | | £6%H §98d o 881 9LTT
%079 £12a TIEY £0%Y | | [ | GLTh
£0TN [ | ored z0va 06%d €84 BLIA
zoTh 60TA 603 TO%H 687d Z8H €419
| | [ | emE 88 A 18 TLIA
102a 90gY4 9gaN 08V L oTLiE
— [ | L6EN l 9864 . oeLT 0418
Z0EM | 96EY | %891 8LL 6974
HEIN [ | 96£D z8%Y4 £363 Cus 89TM
| | ® 86TA | ween | 1893 | | < 9.b [ |
881N [ ] £65Y 0871 6998 ) -7 T9TT
[ ] 7621 [ ] | eLbE | gpaL | @ DL 1974
#8TA | g6TA 06€4 8LyM 1538 Loeu1 | o9t
£8TA 2620 | | | LLeM 953N TLd 6STN
| e8TE 1621 98€X 953 i) [ | [ |
1818 062N | wsey - | owber 69M qsT1s
08Tk 682d €8€ll TLYH €790 | osoM [ ]
L 6Lt | [eeea | em | ewed L9a 8vT1
8LTd agzd 186X zLoh 159y &\ — 151D
LLTH 08eb 1L%0 0%SH ) ® 9% 1d
9411 0Lp) | eesT £9N | gp1E
| Gquth 69%d 8£9d m 1 BHIT
wLTH 9.8H 8951 189D Wd €911
8.2 | | | | | | = 68A
I [ | mmm= $9%d wmmg <3} 83N °
GLTh £9%A | eE °
| blzd L1980 (45711 1e6h Wo 9ga
£.24 | 99EW T9%H o 881 ® LEIN
83N gLy 99€L | 09%d 979a = %81 OI
- | e18 TLgM | 637 2] AR gaN °
98 997 [ | 29EL | 8gEM %25l £T9X > | ogel PETIN
gsL S9TH 9921 [ | 1973 £28d z19d m o TSN | ge10
$31 | BTy S9ZH 8ge1 | 99vT zzsh 1198 S 3 08k TETA
[ | £9TH $92Y [ | SaH 1 0TOH T [ 67N [ ]
691 [ | [ ] 5gea [ | 0281 = | 8tM 9Z11
. swM 018 1920 | %geen 91 6TSL n 1% [ |
198 6T ] g€ 8154 = ] zziL
[ | 87T 852d zeen L18L 0093 L 1523 TZIN
H5S 151D 1928 1987 918k | | |} | owd | ogr1 |
| | | ovTd 9621 | | 0951 916k 168a 50 6€1 6111
6€1 gv1E [ | 8vEY 1 I | 968y | = [ | 8TTL
| | PRI £gzd | | 9691 - aex LTIN
ged £HTT (4143 THEN mmE z18d [ | HEH 9111
HEH 1827 | owsb 1168 1697 ..
| o+ | ogzn 6EEA £eva | 069d . r i
ey mmwz 803N mmmm < & 8 mma
0ga ggTd L08s .. TT1Q
| | | | BHTA 905A 9891 w [a)] 4] [ |
b TETA 509H 89T 2 o Fact LOTA
— [ | 6288 %094 £8ad [=) . zza 901S
9271 8zEN 42+ | g0sT | gssu | M < | go1s
0zL [ | ££21 Lzed I 20SS 189 -~ 5019
. 61S zeTL [ | 9z 108V 08sN ° (@) £0TN

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W


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

35CJ

wwPDB X-ray Structure Validation Summary Report

Page 6

76TL

262a

182h

3

082S

8.t

SLTh

€LgH

TLTH

9921
G9TH

62TL

9TTA

€eCI

Tzeh
L1TA
214)]
60TA
5029
$0TY

€0TM

88TN

9811

»81A

06ed
68€d
88¢€d

E£8EN

6LE1
8LEH

YLEH
€LEH

0LgT
69€4

L9ed
99€EN
S9EL

a9ea

£GEN

TSET
8YEY
SYEH

»9e0
EPEA

ThER

8TEM

0zeT

L1€S
9TEA

TTEV
01ed
60€)
90€Y
00€D

86TA

962V

99%D

2SS

6%¥L

£C¥'1

114728

LTYH

14521

(5745

80%H
LOPI
90%3
S0%D

£0%Y
20%E
TO¥H

3
L

S6ED

€64

8€4d
LESD

GESH

$Tsh

+

Q18k
v18Y

¢T84
T1SS

60Sd

90SA

008d
66%a

9671

26%d
T6%A
06%d
6872
88%A
L8YA

S8%A
v8YI

[4si4s

08%H
6.%3
8LYM

9L¥Y

YLVH

0L%Y

89%I

S19a
vI9v
€19X
219d
T198

TOON

8691

Spike glycoprote

968N

£469%

67393

£%3a
%S0

e Molecule 2

0%SH
6€91T

m

6%

7%

32%

54%

4%
-

Chain E

69€A

L9ER

[4:19%
T9€a

9%€S

1hed

LEEA

S€ed

TEEY

62ed
8TEN
Lzed
9TED

¥2ed

S6%H

£6%d
2670

06%D

TLvd
TLYY

69%d

SS¥PI

£9%Y4

6ETN

@® 00SS

m

Spike glycoprotei

e Molecule 2

3%

. 6%

6%

30%

58%

Chain F

L6EI

06€Y
68€A
88EA
L8ed
98€S
4ag8ed

SLEN

TLEL

69€A

L9ER

® ©9ed

TSER
TSea
® 0sey

o%es

TveEd

8EER
LEEA

S€ed

1

TEEY

8TEA
LTed
9TED

vced

96%A
S67Y

£6%d
2670

06%D
68%1

S8%L

£8%4

SLPL
wL9D

LYY

£9%a

SG¥%I

£G%Y

LEBN

SEYN

TEYS

LTHN

STHL

ETHM
(4441

3

9Thd
ST%a

(454}

(045729

L0%a
90%V

€0%D
2Oo%L
T0%0

O

R LDWIDE
PROTEIN DATA BANK

W



Page 7 wwPDB X-ray Structure Validation Summary Report 35CJ

4 Data and refinement statistics (i)

Property Value Source
Space group P1211 Depositor
Cell constants 81.224 119.28A4 113.24A .
Depositor
a, b, c, a, B,y 90.00°  92.19° 90.00°
. 4727 — 3.00 Depositor
Resolution (4) 4727 — 3.00 EDS
% Data completeness 87.3 (47.27-3.00) Depositor
(in resolution range) 87.2 (47.27-3.00) EDS
Rinerge (Not available) Depositor
Raym (Not available) Depositor
<I/o(I)>" 4.02 (at 3.014) Xtriage
Refinement program REFMAC 5.5.0109, CNS Depositor
R R 0.230 , 0.278 Depositor
» Phfree 0.237 , 0.288 DCC
Rfree test set 2153 reflections (4.98%) wwPDB-VP
Wilson B-factor (A?) 7.7 Xtriage
Anisotropy 0.066 Xtriage
Bulk solvent kyo(e/A?), By (A?) 0.29 , 30.2 EDS
L-test for twinning” <|L| > =049, < L? > =10.32 Xtriage
Estimated twinning fraction 0.032 for h-k,-1 Xtriage
F,.F. correlation 0.93 EDS
Total number of atoms 12544 wwPDB-VP
Average B, all atoms (A?) 85.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 3.58% 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: ZN,
CL

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\1q7 #é\ >5 | RMSZ #é\ >5
1 A 0.50 0/5007 0.61 0/6803
1 B 0.51 0/5007 0.59 0/6803
2 E 0.54 0/1446 0.64 0/1970
2 F 0.56 0/1446 0.63 1/1970 (0.1%)
All All 0.52 | 0/12906 | 0.61 | 1/17546 (0.0%)

There are no bond length outliers.

All (1) bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(®) | Ideal(?)
2 F 330 | ASN | N-CA-C | -5.03 97.41 111.00

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 4870 0 4643 208 0
1 B 4870 0 4643 209 1
2 B 1400 0 1329 46 1
2 F 1400 0 1329 45 0
3 A 1 0 0 0 0
3 B 1 0 0 0 0

Continued on next page...


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#model_quality
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#standard_geometry
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#close_contacts
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Continued from previous page...

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
4 A 1 0 0 0 0
4 B 1 0 0 0 0
All All 12544 0 11944 207 1

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 21.

The worst 5 of 507 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:261:CYS:HB2 | 1:A:488:VAL:CG2 1.87 1.03
1:A:402:GLU:HB3 | 1:A:518:ARG:HD2 1.42 1.01
1:B:261:CYS:HB2 | 1:B:488:VAL:HG13 1.42 1.00
1:B:74:LYS:HE2 1:B:106:SER:OG 1.64 0.95
1:A:132:VAL:HG12 | 1:A:171:GLU:HG3 1.47 0.94

All (1) symmetry-related close contacts are listed below. The label for Atom-2 includes the sym-
metry operator and encoded unit-cell translations to be applied.

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
1:B:287:GLN:NE2 | 2:E:469:PRO:0[2 _556] 2.16 0.04

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 595/603 (99%) 504 (85%) | 71 (12%) | 20 (3%)
1 B 595/603 (99%) 498 (84%) | 78 (13%) | 19 (3%)
2 E 170/186 (91%) 131 (77%) | 25 (15%) | 14 (8%)
2 F 170/186 (91%) 130 (76%) | 27 (16%) | 13 (8%)
Continued on next page...
$roe
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https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_backbone

Page 10

wwPDB X-ray Structure Validation Summary Report 35CJ

Continued from previous page...

Mol

Chain

Analysed

Favoured

Allowed

Outliers

Percentiles

All

All

1530/1578 (97%)

1263 (82%)

201 (13%)

66 (4%)

B

5 of 66 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 289 PRO
1 A 430 GLU
1 A 546 ASN
1 A 614 ALA
1 B 396 ALA

5.3.2 Protein sidechains ()

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 527/533 (99%) 487 (92%) | 40 (8%) 13] 43
1 B 527/533 (99%) 484 (92%) | 43 (8%) 11] 39
2 E 151/163 (93%) 140 (93%) | 11 (7%) 14 44
2 F 151/163 (93%) 140 (93%) | 11 (7%) 147 44
All All 1356/1392 (97%) | 1251 (92%) | 105 (8%) 13 42

5 of 105 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 B 118 THR
1 B 394 ASN
2 F 355 LEU
1 B 221 GLN
1 B 317 SER.

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 58 such
sidechains are listed below:


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_sidechains
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Mol | Chain | Res | Type
1 B 33 ASN
1 B 63 ASN
2 E 375 ASN
1 B 42 GLN
1 B ol ASN

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 4 ligands modelled in this entry, 4 are monoatomic - leaving 0 for Mogul analysis.
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.

No monomer is involved in short contacts.

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#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
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 597 /603 (99%) 018 | 5 (0%) 86| 65 |42,76,124,151 | 0
1 B 597 /603 (99%) 20.06 | 10 (1%) 70 41 |47,81,127,151| 0
2 D) 174/186 (93%) 0.13 7(4%) 38 |15 64, 89, 135, 144 0
2 F 174/186 (93%) 0.05 6 (3%) 45 [19 67, 90, 134, 145 0
All All 1542/1578 (97%) -0.07 28 (1%) 68 40 | 42,82, 132, 151 0

The worst 5 of 28 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
1 B 136 | ASP 5.3
2 E 501 | PHE 4.0
2 E 500 | SER 3.6
2 E 357 | ASN 3.3
1 B 615 | ASP 3.3

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.

WO RLDWIDE
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Mol | Type | Chain | Res | Atoms | RSCC | RSR | B-factors(A?) | Q<0.9
4 CL B 902 1/1 0.82 0.21 | 114,114,114,114 0
3 ZN B 901 1/1 0.83 0.39 83,83,83,83 0
4 CL A 902 1/1 0.89 0.50 96,96,96,96 0
3 ZN A 901 1/1 0.94 0.34 82,82,82,82 0

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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