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1 Overall quality at a glance (i)

The following experimental techniques were used to determine the structure:
ELECTRON MICROSCOPY

The reported resolution of this entry is 24.00 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
Clashscore 0 . 47
Ramachandran outliers | D 3.5%
Sidechain outliers I | I 4.6%

Worse Better
0 Percentile relative to all structures

[l Percentile relative to all EM structures

Metric Whole archive EM structures
(#Entries) (#Entries)
Clashscore 125131 1336
Ramachandran outliers 121729 1120
Sidechain outliers 121581 1026

The table below summarises the geometric issues observed across the polymeric chains. The red,
orange, yellow and green segments on the 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%

Mol | Chain | Length Quality of chain
1 A 607 35% 27% 0% - 26%
1 B 607 36% 27% 0% - 26%
2 C 463 42% 18% . 39%
2 E 463 42% 18% . 39%
3 D 134 57% 8% - 31%
3 F 134 57% 8% - 31%
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2  Entry composition (i)

There are 5 unique types of molecules in this entry. The entry contains 13046 atoms, of which 0
are hydrogens and 0 are deuteriums.

In the tables below, 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 PROTO-ONCOGENE TYROSINE-PROTEIN KINASE RE-

CEPTOR RET.
Mol | Chain | Residues Atoms AltConf | Trace
1 A 448 Total C N @) S 0 0

3569 2264 632 660 13

Total C N O S
1 B 448 3569 2264 632 660 13 0 0

There are 8 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual Comment Reference
A 87 ARG CYS | engineered mutation | UNP P07949
A 98 GLN ASN conflict UNP P07949
A 199 GLN ASN conflict UNP P07949
A 216 SER CYS | engineered mutation | UNP P07949
B 87 ARG CYS | engineered mutation | UNP P07949
B 98 GLN ASN conflict UNP P07949
B 199 GLN ASN conflict UNP P07949
B 216 SER CYS | engineered mutation | UNP P07949

e Molecule 2 is a protein called GDNF FAMILY RECEPTOR ALPHA-1.

Mol | Chain | Residues Atoms AltConf | Trace

Total C N O S
2 C 284 2203 1349 398 422 34 0 0

Total C N O S
2 2 284 2203 1349 398 422 34 0 0

e Molecule 3 is a protein called GLIAL CELL LINE-DERIVED NEUROTROPHIC FACTOR.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
3 D 93 720 450 126 138 6 0 0
Total C N O S
3 F 93 720 450 126 138 6 0 0
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e Molecule 4 is CALCIUM ION (three-letter code: CA) (formula: Ca).

Mol | Chain | Residues Atoms AltConf
Total Ca
4 B 3 3 3 0
Total Ca
4 A 3 2 3 0

e Molecule 5is N-ACETYL-D-GLUCOSAMINE (three-letter code: NAG) (formula: CgH15NOg).

NAG
06
OH
o1 05 J
HO _ ) O . cé
h Eﬁi(R} c5.(éf '
CZ(E’} C4|iS:|
N2 c 3.}?‘
HN 7 Non
- 04
- OO? 03
Mol | Chain | Residues Atoms AltConf
Total C N O
g D 1 28 16 2 10 0
Total C N O
g D 1 28 16 2 10 0
Total C N O
g F 1 28 16 2 10 0
Total C N O
g K 1 28 16 2 10 0
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3 Residue-property plots (i)

These plots are drawn for all protein, RNA and DNA 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. 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. 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: PROTO-ONCOGENE TYROSINE-PROTEIN KINASE RECEPTOR RET

26%

10%

27%

35%

Chain A:

CTSTL
TSN

PAAYS
A2

0%1d
6ETH

LETD

6CTd

L2111

ozecH

021

88T4d

6LTN
8.1d

i ZA %S

TLTY

¥o1H

0971

96Td

eV
T7el
oveA
6EES
8EEL
Leged

geed
veen

70¥1

G971

25578

474748

5771
07423
6£7D

LEDN

SEPD
YEVS
€€V

0ETD

8TvH
LTYA
9THD

£T¥D

(4744

€1¥S
(4578
T1%S

80%1

3

905D
G053

T0S1T
00871

L6%D

£6%S

0670

98%A
G8%A

08%3
6.7V

TLYY

L9%A

e Molecule 1: PROTO-ONCOGENE TYROSINE-PROTEIN KINASE RECEPTOR RET

26%

10%

27%

36%

Chain B:

v912

0971

GS1d

TSTL
TSIN

PAATS

Ted

62T

v8cH
£8TA

082S
6.2V
8LTL

9LTA
S.2H
j2X4
€led
Tlcd

8814

6LIN
8.L12

vL14

TLTH

RLDWIDE

0O
PROTEIN DATA BANK

ZPDE
e

W

EMDataBank

Unified Data Resource for J0EM


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

4UX8

wwPDB/EMDataBank EM Map/Model Validation Summary Report

Page 6

T1%S

80%X

3

70%1

TLYV

L9%A

9991
Y9I

79vA

5747:5

PP

1091
0081

08%3

€1%S
(4578

GDNF FAMILY RECEPTOR ALPHA-1

e Molecule 2

39%

18%

42%

Chain C:

o
N
]

1S
€1V
(45
TTA
010

81

065

LY

0LD
694

LON

8.T1
LLTD
9.LTN
€.LTS

0.Lz3
692d

0921

LGcH

vack
£46TN

19

8¥vca

(47445

0Ty

6121

414
€1cd
2121

LOTH
90Ty

LL1d
9LTL
SLTI
ZA%S
89Ty

G911

SEEN

Te€4

v1ea

L0€T

L6TH

T8CN

GDNF FAMILY RECEPTOR ALPHA-1

e Molecule 2

39%

18%

42%

Chain E

€1V
(42
TIA
01D

81
L4

PPl

8.C1
LLTD
oLcl
€.TS

0Lca
692d

0921
LGcH
§4cI
25199
egen
TaTL
TSey
8%ca

{4448

ovcH

61CI

%120

LOCH
90z

LL1d
9LTL
SLTI
ZA2S
89TH

SG6TT

GEEN

Te€d

viea

L0€1

L6TH

T8cN

EMDataBank

Unified Data Resource for J0EM

O

R LDWIDE

PROTEIN DATA BANK

W



Page 7 wwPDB/EMDataBank EM Map/Model Validation Summary Report

4UX8

e Molecule 3: GLIAL CELL LINE-DERIVED NEUROTROPHIC FACTOR

Chain D: 57% 8% .

31%
Hm 1
d

e Molecule 3: GLIAL CELL LINE-DERIVED NEUROTROPHIC FACTOR
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4 Experimental information (i)
Property Value Source
Reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, C2 Depositor
Number of particles used 8519 Depositor
Resolution determination method | Not provided Depositor
CTF correction method Not provided Depositor
Microscope FEI TECNAI F20 Depositor
Voltage (kV) 200 Depositor
Electron dose (e~ /A”) 100 Depositor
Minimum defocus (nm) 900 Depositor
Maximum defocus (nm) Not provided Depositor
Magnification 80000 Depositor
Image detector TVIPS TEMCAM-F415 (4k x 4k) Depositor
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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: CA,
NAG

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\ (o7 #éy >2 RMSZ #é\ >2
1 A 159 | 43/3655 (1.2%) | 1.94 | 130/4977 (2.6%)
1 B 159 | 45/3655 (1.2%) | 1.94 | 128/4977 (2.6%)
2 C 0.62 0/2236 0.80 | 3/3005 (0.1%)
) D 0.62 0/2236 0.80 | 3/3005 (0.1%)
3 D 0.37 0/730 0.56 0/985
3 F 0.36 0/730 0.56 0/985

All | Al | 1.24 | 88/13242 (0.7%) | 1.53 | 264/17934 (1.5%)

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 4 2
1 B 4 2

All All 8 4

The worst 5 of 88 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
1 A 269 | ALA C-N 16.06 1.64 1.34
1 B 269 | ALA C-N 16.06 1.64 1.34
1 B 405 | PRO | N-CD | 15.82 1.70 1.47
1 A 405 | PRO | N-CD | 15.81 1.70 1.47
1 A 410 | LEU | N-CA | 15.03 1.76 1.46

The worst 5 of 264 bond angle outliers are listed below:
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Mol | Chain | Res | Type Atoms Z Observed(°) | Ideal(°)
1 A 263 | TYR O-C-N -27.83 78.17 122.70
1 B 263 | TYR O-C-N -27.79 78.23 122.70
1 A 112 | ARG | NE-CZ-NH1 | -27.21 106.70 120.30
1 B 112 | ARG | NE-CZ-NH1 | -27.05 106.78 120.30
1 A 450 | SER CB-CA-C | -22.51 67.33 110.10

5 of 8 chirality outliers are listed below:

Mol | Chain | Res | Type | Atom
1 A 445 | SER CA
1 A 452 | LEU CA
1 A 491 | GLN CA
1 A 507 | SER CA
1 B 445 | SER CA

All (4) planarity outliers are listed below:

Mol | Chain | Res | Type | Group
1 A 112 | ARG | Sidechain
1 A 263 | TYR | Peptide
1 B 112 | ARG | Sidechain
1 B 263 | TYR | 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 3569 0 3460 442 0
1 B 3569 0 3462 437 0
2 C 2203 0 2105 143 0
2 E 2203 0 2105 148 0
3 D 720 0 697 19 0
3 F 720 0 697 17 0
4 A 3 0 0 0 0
4 B 3 0 0 0 0
d D 28 0 25 0 0
d F 28 0 25 0 0

All All 13046 0 12576 1195 0
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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 47.

The worst 5 of 1195 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:486:VAL:CA | 1:A:497:GLN:HE22 1.06 1.65
1:B:486:VAL:CA | 1:B:497:GLN:HE22 1.06 1.62
1:A:482:HIS:CD2 | 1:A:501:LEU:HD21 1.37 1.60
2:C:78:LYS:CE 2:C:254:TYR:CA 1.75 1.59
1:B:482:HIS:CD2 | 1:B:501:LEU:HD21 1.37 1.59

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 PDB entries followed by that with respect to all EM
entries.

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 440/607 (72%) 385 (88%) | 33 (8%) | 22 (5%) 27

1 B 440/607 (72%) 385 (88%) | 33 (8%) | 22 (5%) 27

2 C 280/463 (60%) 260 (93%) | 15 (5%) 5 (2%) 49

2 E 280/463 (60%) 260 (93%) | 15 (5%) 5 (2%) 100 49

3 D 91/134 (68%) 84 (92%) 6 (7%) 1 (1%) 171 60

3 F 91/134 (68%) 84 (92%) 6 (7%) 1 (1%) 171 60
All All 1622/2408 (67%) | 1458 (90%) | 108 (7%) | 56 (4%) 34

5 of 56 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 349 ALA
1 A 351 VAL
1 A 414 ARG

Continued on next page...
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Continued from previous page...
Mol | Chain | Res | Type
1 A 416 ALA
1 A 417 ARG

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 PDB entries followed by that with respect to all EM
entries.

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 390/528 (74% 372 (95%) | 18 (5%) 31 62
390/528 (74% 372 (95%) | 18 (5%) 31 62
247/408 (60% 236 (96%) | 11 (4%) 32 63
247/408 (60% 236 (96%) 1 (4%) 32 63
78/113 (69%) 74 (95%) 4 (5%) 28 60
78/113 (69%) 74 (95%) 4 (5%) 28 60
All All 1430/2098 (68%) | 1364 (95%) | 66 (5%) 36 62

)
)
)
)

W[ W[N] ==
D|Ig|lg|Q|™

5 of 66 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 B 238 GLU
2 C 66 TYR
2 E 277 CYS
1 B 267 ASP
1 B 473 LEU

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 31 such
sidechains are listed below:

Mol | Chain | Res | Type

1 B 187 GLN
1 B 359 ASN
2 B 89 GLN
1 B 199 GLN
1 B 361 ASN

WO RLDWIDE
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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)

Of 10 ligands modelled in this entry, 6 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 CountsB Onfgl\/[lglzlgt;lﬁs\Z | > 2 CountsBOIPI{i/[ESHZIgle%Z | > 2
3 NAG D 1135 | 3,5 | 14,14,15 | 0.53 0 15,19,21 | 1.18 1 (6%)
5 | NAG| D |1136| 5 [1414,15] 076 | 1(7%) | 151921 | 1.34 | 2 (13%)
5 | NAG | F | 1135 | 35 | 14,14,15| 0.55 0 15,19,21 | 1.19 | 1 (6%)
5 | NAG | F 1136 5 [1414,15] 075 | 1(7%) | 151921 | 1.34 | 2 (13%)

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. ’-
no outliers of that kind were identified.

Mol | Type | Chain | Res | Link | Chirals | Torsions | Rings
5 NAG D 1135 | 3.5 - 0/6/23/26 | 0/1/1/1
5 NAG D 1136 5 - 0/6/23/26 | 0/1/1/1
5 NAG F 1135 | 3.5 - 0/6/23/26 | 0/1/1/1
5 NAG F 1136 5 - 0/6/23/26 | 0/1/1/1
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All (2) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
5t F 1136 | NAG | C1-C2 | 2.06 1.55 1.52
5t D 1136 | NAG | C1-C2 | 2.09 1.55 1.52
The worst 5 of 6 bond angle outliers are listed below:
Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(®)
5 F 1136 | NAG | O5-C1-C2 | 2.27 114.64 111.47
5 D 1136 | NAG | O5-C1-C2 | 2.36 114.76 111.47
5 D 1135 | NAG | C1-05-C5 | 3.30 116.71 112.17
5t F 1135 | NAG | C1-O5-C5 | 3.37 116.81 112.17
5t D 1136 | NAG | C4-C3-C2 | 3.40 116.00 111.02
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)
The following chains have linkage breaks:
Mol | Chain | Number of breaks
1 B 1
1 A 1
All chain breaks are listed below:
Model | Chain | Residue-1 | Atom-1 | Residue-2 | Atom-2 | Distance (A)
1 A 269:ALA C 270:PRO N 1.64
1 B 269:ALA C 270:PRO N 1.64
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