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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 3.30 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 NN W 0.278
Clashscore T 21
Ramachandran outliers I © 4%
Sidechain outliers W 10.9%
RSRZ outliers IS N 1 .4%
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 91344 2060 (3.40—3.20)
Clashscore 102246 1058 (3.38-3.22)
Ramachandran outliers 100387 1038 (3.38-3.22)
Sidechain outliers 100360 1037 (3.38-3.22)
RSRZ outliers 91569 2070 (3.40—3.20)

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 781 55% 33% 6% . 6%
0/0
1 B 781 54% 34% 6% . 6%
%
1 C 781 54% 34% 6% . 6%
1 D 781 54% 33% 7% . 6%
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2  Entry composition (i)

There is only 1 type of molecule in this entry. The entry contains 23560 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 Two-component system sensor histidine kinase/response regu-
lator, hybrid (One-component system).

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace

Total C N O S Se
1 A 736 5890 3751 990 1134 10 5 0 0 0

Total C N O S Se
1 B 736 5890 3751 990 1134 10 5 0 0 0

Total C N O S Se
1 C 736 5890 3751 990 1134 10 5 0 0 0

Total C N O S Se
1 b 736 5890 3751 990 1134 10 5 0 0 0

There are 4 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual Comment Reference
A 18 SER - EXPRESSION TAG | UNP Q8A3A5
B 18 SER - EXPRESSION TAG | UNP Q8A3A5
C 18 SER - EXPRESSION TAG | UNP Q8A3A5
D 18 SER - EXPRESSION TAG | UNP Q8A3A5



http://wwpdb.org/validation/2016/XrayValidationReportHelp#entry_composition
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6% + 6%

33%

55%
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These plots are drawn for all protein, RNA and DNA chains in the entry. The first graphic for a
chain summarises the proportions of errors 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: Two-component system sensor histidine kinase/response regulator, hybrid (One-

component system)

3 Residue-property plots (i)

Page 4
Chain A:

LT1S
9114

(A%,
17X

LOTN
9071
S0TH
2oTh

661
86M

S6d

684
88A

v8d

8L

6.5

9LS
SLS

o
~
i

89K
L9L

€9L

8GN
LG7T

41}

691

¥va

€S

1€h

90Ts

€0Ts
4o

66Td

L6TH

S6TI
Y6TA

T6TH

061d
6813
88TV

78TL
E8TH
T8TL
TLTY
LOTL

813
9STI

081D
6%TA
8YTH

+

6ETS
8ETL
LETI
9ETH

YETA
€ETa
CTETN
TETL

+

L2Th
9Z1d

cTIN
TCTA

6TTR

L8TY

G82d

€821
z82h

082I

LLTI

g.lcs
i 2k43
€LT71

GGTN

€49TN
c8cd

L¥TH
€%CI
8ETN
LETL
9€cTa
GETH
€ecI

LgTd
9ged

912A

802N

E€LEN
TLEN
TLED

99€S
S9EM
v9eL

€GEN

3

LPEL

€vel
TheEN
TvEN
oved

8€ed

6CEN
8CES
LgeT1
9zes

-

61EY

L1€d

STed

SO0EN

0081

L6TI

S6TN

€622

09%2

elsiid !

41k

0S%N

9%¥I
SHHN

€Y%
8ETM
LEVT
9PN

125728

62%S

9THA

® ¥TWN

12%1

0T%Y

80%D

E0HN

00%D

LGSL
9GSN
feieiely

1993
098k
650
899N
9881
62SL

9TSH

jzact

o

STSY

1183

6091

L08S

S6%S

£€8%D
28%I
T87M
8L%N

ELVR

69%A

L9%'T

S9pHE

19971

LS9T

€990

6790

EEOL

1€94

6294
L298
819N
L19L
9198

€191

L6ST

T

8LGA
L1871

§.93

8994

9991

P99N

2998

0994
6998

6% + 6%

34%
RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W

54%

°/ i

e Molecule 1: Two-component system sensor histidine kinase/response regulator, hybrid (One-
. i
Chain B:

component system)


http://wwpdb.org/validation/2016/XrayValidationReportHelp#residue_plots

wwPDB X-ray Structure Validation Summary Report 3VIF

Page 5

TTIA

LOTN

0 ©
o o
— -
(LR |

o Smm
o~
(1]

00 N ] ~
© = D O )
= % oA =1

~
@
[55]

-0
@0
|

®
o <18 ©
NN
o v ©w

L9L
683
8GN
L81

{44

671

€0Ts
(o

6673

L6TH

Y6TA

T6TH

6813

1813

S8BTV

E8TH

6LTS

LLTT

HLTA

TLIS

LOTL
99714

1971

¥aTH

6%TA

EVIV

+

LETI
9ETH

PETA
€E€1a
cETN
TETL
0€TI
6211

LTTh

Sg1a
¥CTH

TN
15425

*

6TTX

crra

78TH

182y

j2x43

6GTd

PAt4c

SN

egen
cscd

LyeyH

{444

o
8ec
LETL
9gea
T€TH

LTed
9ged

LICTH

80cN

E€GEN
CGEI

6%€D

LYEL

cheEN

12€D
ozed
61€Y
81€I
L1€4

STE€4

COET

00€T

86T

S6cN

€6cd

06CI
68CH

L824
98gl

0EPT
62%S

LT¥'1
9TYA

4478

(44748

25729
€IPI
(4541

99€5

29ed

0zsa
6150

LTSI
9188

1183
0181
6091
8080

*

6671

LB%Y

S6%S
V6%V

T6%a
T67I

98%Y

T8YH

6.L%)

LLYN

S.%a

ELVR
TLvd
TLYA

69%A
89%a

® 99%1

T9%1
® 09%3

8G¥%I

9974
eiciids

9P¥PI
SHTN

YTOM

CTToN

8090a

009L

L6971

S.S3

€LSL

TLST

699K

%99S

9SGk

jz4cts
€T9D

Y0LI

TOLL
T0LH

7691
€694
269D

0691

889A

9.L9N

€91
TL9a

€991

1891
0897

L7998
9991

T%9d
0991

S€9d

EE9L

1€94

6293

1298

S29I

€290

819N
L19L

06.LH

L8171

G98.LL

8.L.Lh

9LLH
SLLT

TLLY

99.Y

09.¥

9G.LS

9.0

Two-component system sensor histidine kinase/response regulator, hybrid (One-

component system)

CTGLN
TSI

PILL
€TL1

e Molecule 1

TTLI

20/0

e 6%

6%

34%

54%

Chain C

TITX

9071
SOTH

€0TYH

€LD

SEN
¥eS

]
0ex

*

¥TI

90TSs
@ S0TT

2021

L6TH

128

T6TA

6813
88TV

9811
a81v
811
£€8TH
6.L1S

227

@ 6911

L9TL
9974

64711

PAh S

»aTd

6%TA
8YIM

6ET1S
8ETL

9ETH

YETA
€€1a
CTEIN
TETL
0€TI
6211

L310
® 9T1d

TCIL

L11S

8.LT4

S.TS
j2X4)

SGTN

£9CN
®

L

6%C1

LyeH

LTICH
9TCA

0TTH

0zed

8T€I
L1€4

@ S0EN

+

€0€h

T0€d

6621
86T
L621

i

€6cd

0621

8¢
98gl

78Ty

LTY'T
9TYA

£T¥S

145729
€0PN
c0vI
T0%D

86€d
LBEL

£6€1
26E)

06€D

88€Q

98€0
G8EN

€8€S
CT8EN

08X
6.LEN
8LES
LLET

E€LEN

99€8

Y9eL

O

R LDWIDE
PROTEIN DATA BANK

W



3VIr

wwPDB X-ray Structure Validation Summary Report

Page 6

1198

CTO0SX
TOSH

9671

i g

26%a

+

88%A

98%V
S8YH
¥8YL

[425728

ELVA
TLvd
TLYA

+
i

L9%T

S9%d

19971
09%3

8GHI
L3%0

869d
L69T

268D

S8SN

€89V

189d

8LGA

epetc

E€LSL

TLST

6991
8980

T9SI

63GSN

9GSGN
§46s

i

0984
6750

7691
£694

069I

189

089I

b

® 9.9N
@ S.91

TL9a

8994
99D
9991

pooN
€99I
2998
6994

T99L
0897

L%98
9%91

£%9D

T%9d
0%9I

T8LH

08LHM

9LLH

TLLY

0LLT

€9.d
TOLI

09.4

89LL

9G4S

€9.L3a

TSLI
0G.LL

8YLM
LYLS
9% LN

vhLT

0%LK
6ELK

SELA

TELT

vTLd
E€TLL

TTLN

LTLb

TTLI

90.LI

Y041

9695

T6LI

984S

Two-component system sensor histidine kinase/response regulator, hybrid (One-

component system)

e Molecule 1

>°/O

6%

7%

33%

54%

Chain D

28D

08I
6.5
8.0

9.S

bLS
€Lb
TLE
1.8

vod
€9L

8GN
9

€91
4

L6TH

S6TI
Y6TA

T6TH

88TV

¥8TL
€8TH

8.1d

0LTN

L9TL
99174
S9N

€9TL
2otV
1971

8GTA
L8t13
9GTI

vaTd

L9T1
o71d

9LTR
S.TS

GSTN

€9eN
® <TSctd
62T

€%CI
[444))

0%eN

LETL
9€ca

TETH

6cca

L1CH

L

80CN

9028
G021

€0TS

€9EN

3

LYEL

ThEN

obed

8€EQ
Le€b

€€eY
6CEN

8CES
LTET

YTeEN

6TEY

L1€4

8.td

0€PT
62%S
8T%0
LTHT
9THA

i
+

HTHN

114748

(4541

wovA
£0%N
[ 492}

00%D

86€0

+

06€b

88€d

98€0
S8EA

€8€S
Z8EA
T8EA

6LEN
8LES

9LES

ELEN
CTLEW

€9€H

1

LISI
916S

0T1ST

L0GS

00GH
6671

(5174729

5h4728

£YPT
(47429

LT98

€290
2T9s

819N

YT9M

019N

0091

L6971

7634

2680
1694

9884
G8SN
b8gy
£839Y

L

L1897

€L81

0LSHM

8950
L9SD

0GSA

873N

LESK
9€8I

TESD
0€sd
62SL
829D
LTSI

"
L

@® 8692

9695

7691

269D

€891

T89d
0891

YLOV

1,990
9991

€991
2998
T999

LS9T
999D

€990

6%90

L%9S
9%91
S%94

Z79b

0%91

LESS

S€9a

£EOL

*

T€94

6294

68LI

S8LL
¥8LL

08LH

9LLH

YLl

TLLY

69.L4

LSLA

SL0

TS.L1

8YLM

9PLN
Sv.3

€%.LD

SELA
ELD

TELT

8TLa

¥TLd

TTLN

LTLD

€TLT

TTLI
0TLE

8043

P0LI

T0LE

O

R LDWIDE
PROTEIN DATA BANK

W



Page 7 wwPDB X-ray Structure Validation Summary Report 3VIF




Page 8

wwPDB X-ray Structure Validation Summary Report

4 Data and refinement statistics (i)

Property Value Source
Space group P 212121 Depositor
Cell constants 79.93A  114.12A  487.47A .
Depositor
a, b, c, a, B,y 90.00°  90.00° 90.00°
. 39.83 — 3.30 Depositor
Resolution (4) 30.83 — 3.30 EDS
% Data completeness 99.6 (39.83-3.30) Depositor
(in resolution range) 99.7 (39.83-3.30) EDS
Rinerge (Not available) Depositor
Raym (Not available) Depositor
<I/o(I)>" 2.60 (at 3.32A) Xtriage
Refinement program REFMAC 5.6.0117 Depositor
R R 0.225 , 0.277 Depositor
» Phfree 0.228 , 0.278 DCC
Rfree test set 3459 reflections (5.34%) DCC
Wilson B-factor (A?) 89.9 Xtriage
Anisotropy 0.102 Xtriage
Bulk solvent kyo(e/A?), By (A?) 0.29 , 36.8 EDS
Estimated twinning fraction No twinning to report. Xtriage
L-test for twinning? <|L| > =047, < L?>=10.30| Xtriage
Outliers 0 of 68230 reflections Xtriage
F,,F. correlation 0.90 EDS
Total number of atoms 23560 wwPDB-VP
Average B, all atoms (A?) 82.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 2.06% 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, 0.375 respectively for untwinned datasets,
and 0.333, 0.2 for perfectly twinned datasets.

WO RLDWIDE

PROTEIN DATA BANK
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5 Model quality (i)

5.1 Standard geometry (i)

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

. Bond lengths Bond angles
Mol | Chain | 1 o7 #Z| >5 RMSZ #|Z| >5
1 A 0.72 6/6026 (0.1%) 0.80 4/8167 (0.0%)
1 B 0.69 6/6026 (0.1%) 0.80 7/8167 (0.1%)
1 C 0.75 10/6026 (0.2%) 0.84 12/8167 (0.1%)
1 D 0.65 7/6026 (0.1%) 0.77 5/8167 (0.1%)
All All 0.70 | 29/24104 (0.1%) | 0.80 | 28/32668 (0.1%)

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 3
1 B 0 3
1 C 0 2
1 D 0 1
All All 0 9

The worst 5 of 29 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
1 C 697 | ARG | CZ-NH1 | 20.40 1.59 1.33
1 A 456 | PHE | CG-CD2 | 16.02 1.62 1.38
1 C 169 | TYR | CD1-CE1 | 7.43 1.50 1.39
1 A 456 | PHE | CE2-CZ | 7.00 1.50 1.37
1 A 348 | TRP | CD2-CE2 | 6.55 1.49 141

The worst 5 of 28 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(®) | Ideal(°)
1 C 169 | TYR | CB-CG-CD2 | 12.17 128.30 121.00
1 B 249 | LEU CA-CB-CG 7.99 133.69 115.30
1 C 169 | TYR | CG-CD1-CE1 | 7.71 127.47 121.30

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

Mol | Chain | Res | Type Atoms Z | Observed(°®) | Ideal(°)
1 B 456 | PHE | CB-CG-CD1 | -7.51 115.54 120.80
1 C 169 | TYR | CD1-CG-CD2 | -7.51 109.64 117.90

There are no chirality outliers.

5 of 9 planarity outliers are listed below:

Mol | Chain | Res | Type | Group
1 A 598 | PRO | Peptide
1 A 672 | ASP | Peptide
1 A 74 | SER | Peptide
1 B 598 | PRO | Peptide
1 B 670 | ASN | Peptide

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 5890 0 5669 267 0
1 B 5890 0 2669 242 0
1 C 5890 0 5669 246 0
1 D 5890 0 5669 236 0
All All 23560 0 22676 964 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 21.

The worst 5 of 964 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:C:497.LYS:O 1:C:498:VAL:HG22 1.23 1.32
1:C:491:1ILE:HD12 1:C:497:LYS:HB2 1.31 1.11
1:A:450:ASN:HD21 | 1:A:452:ARG:HB3 0.97 1.10
1:B:29:.ILE:H 1:B:29:ILE:HD12 1.00 1.10
1:B:329:ASN:HB3 | 1:B:347:THR:CG2 1.84 1.07

There are no symmetry-related clashes.


http://wwpdb.org/validation/2016/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 724/781 (93%) 632 (87%) | 76 (10%) | 16 (2%) 8| 41
1 B 724/781 (93%) 634 (88%) | 71 (10%) | 19 (3%) 36
1 C 724/781 (93%) 638 (88%) | 69 (10%) | 17 (2%) 8l 39
1 D 724/781 (93%) 637 (88%) | 69 (10%) | 18 (2%) 37
All All 2896/3124 (93%) | 2541 (88%) | 285 (10%) | 70 (2%) 38

5 of 70 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 125 ASP
1 A 670 ASN
1 A 671 PRO
1 B 637 SER
1 B 670 ASN

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
A 649/685 (95%) 570 (88%) | 79 (12%) 6] 26
B 649/685 (95%) 585 (90%) | 64 (10%) 37
C 649/685 (95%) 579 (89%) | 70 (11%) 8l 32
D 649/685 (95%) 579 (89%) | 70 (11%) 8l 32
All All 2596/2740 (95%) | 2313 (89%) | 283 (11%) 8| 32

— | = = | =
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5 of 283 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 B 629 LYS
1 C 285 ASP
1 D 610 ASN
1 B 680 ILE
1 C 29 ILE

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 123 such
sidechains are listed below:

Mol | Chain | Res | Type
1 B 754 GLN
1 C 341 ASN
1 D 638 ASN
1 C 35 ASN
1 C 240 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 carbohydrates in this entry.

5.6 Ligand geometry (i)

There are no ligands in this entry.

5.7 Other polymers (i)

There are no such residues in this entry.


http://wwpdb.org/validation/2016/XrayValidationReportHelp#rna
http://wwpdb.org/validation/2016/XrayValidationReportHelp#nonstandard_residues_and_ligands
http://wwpdb.org/validation/2016/XrayValidationReportHelp#nonstandard_residues_and_ligands
http://wwpdb.org/validation/2016/XrayValidationReportHelp#nonstandard_residues_and_ligands
http://wwpdb.org/validation/2016/XrayValidationReportHelp#nonstandard_residues_and_ligands
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5.8 Polymer linkage issues (i)

There are no chain breaks in this entry.


http://wwpdb.org/validation/2016/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 731/781 (93%) 0.05 | 3(0%) [93T[92] | 39, 71, 121, 177 | 0
1 B 731/781 (93%) 0.04 9 (1%) |81 |76 |44, 75,135,210 | 0
1 C 731/781 (93%) 0.07 | 15(2%) 67 60 |38, 80,147,221 | 0
1 D 731/781 (93%) 0.04 |15 (2%) 67 60 | 43,77, 149,219 | 0
All All 2924/3124 (93%) 0.02 42 (1%) 78 73 | 38, 76, 139, 221 0

The worst 5 of 42 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
699 | LYS 5.8
700 | ASN 5.5
697 | ARG 5.1
697 | ARG 4.4
460 | GLU 4.3

e N N
wilollwiivliw)

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.

6.4 Ligands (i)

There are no ligands in this entry.



http://wwpdb.org/validation/2016/XrayValidationReportHelp#fit_model_data
http://wwpdb.org/validation/2016/XrayValidationReportHelp#fit_protein_na_chains
http://wwpdb.org/validation/2016/XrayValidationReportHelp#fit_nonstandard_and_ligands
http://wwpdb.org/validation/2016/XrayValidationReportHelp#fit_nonstandard_and_ligands
http://wwpdb.org/validation/2016/XrayValidationReportHelp#fit_nonstandard_and_ligands
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6.5 Other polymers (i)

There are no such residues in this entry.


http://wwpdb.org/validation/2016/XrayValidationReportHelp#fit_nonstandard_and_ligands
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