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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 7.50 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 | - 36
Ramachandran outliers | N 3.7%
Sidechain outliers I 0 N 6.5%
Worse Better

0 Percentile relative to all structures

[l Percentile relative to all EM structures

Metric Whole archive EM structures
(#Entries) (#Entries)
Clashscore 114402 924
Ramachandran outliers 111179 726
Sidechain outliers 111093 686

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 639 39% 50% 9%
1 B 639 40% 49% 10%
2 C 329 87% 12%
2 D 329 86% 13%
3 E 345 59% 34% 7%
3 F 345 60% 33% 7%
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2  Entry composition (i)

There are 5 unique types of molecules in this entry. The entry contains 20612 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 Transferrin receptor protein 1.

Mol | Chain | Residues Atoms AltConf | Trace

Total C N O S
1 A 639 5056 3244 846 952 14 0 0

Total C N O S
1 B 639 5056 3244 846 952 14 0 0

There are 4 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual Comment Reference
A 172 GLU GLN | SEE REMARK 999 | UNP P02786
A 613 GLU ARG | SEE REMARK 999 | UNP P02786
B 172 GLU GLN | SEE REMARK 999 | UNP P02786
B 613 GLU ARG | SEE REMARK 999 | UNP P02786

e Molecule 2 is a protein called Serotransferrin, N-lobe.

Mol | Chain | Residues Atoms AltConf | Trace

Total C N O S
2 C 329 2567 1621 440 485 21 5 0

Total C N O S
2 D 329 2567 1621 440 485 21 g 0

e Molecule 3 is a protein called Serotransferrin, C-lobe.

Mol | Chain | Residues Atoms AltConf | Trace

Total C N O S
3 b 345 2669 1662 469 512 26 0 0

Total C N 0O S
3 K 345 2669 1662 469 512 26 0 0

e Molecule 4 is CARBONATE ION (three-letter code: CO3) (formula: CO3).
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01
/ C
03
Mol | Chain | Residues Atoms AltConf
Total C O
4 C 1 9 9 & 1
Total C O
4 D 1 g 9 & 1
Total C O
4 E 1 4 1 3 0
Total C O
4 F 1 4 1 3 0

e Molecule 5 is FE (III) ION (three-letter code: FE) (formula: Fe).

Mol | Chain | Residues Atoms AltConf
5 D 1 Toltal Pie 0
5 o 1 Toltal Pie 0
5 P 1 Toltal Pie 0
5 B 1 Toltal Pie 0
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39%

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. 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.

3 Residue-property plots (i)

e Molecule 1: Transferrin receptor protein 1

Page 5
Chain A:

L

761a
€614

1670
06TI

88TA

¥81a
€814

L9TT

S9TT
7oIN
€913
co1a
9Ty

LSTV
9814
S4T1YH
¥41d

0GTN

AN
o711
SPIN
PPII
EYTL

TPIL
0714
6€1d
8ETL

9€1d

YETA
e€1d

1€T1
0ETH

L2111

SegTa
441
€TTL
cT11

9821

vaecI

Tgen

PAZAS
9%2¢'1

aZ4S
£¥cd
[4444
TveH
0%TH

YECH
€E€TA
CETT

0€TH
62Tl

3

€TTS

j144
(448

3

STCN
v1ca

121

02D

S0TH

20cI

6615
86TN

8TEH

91ed
S1es
v1ed
€1ed

TIE€d

60€X
80€d
L0EQ
90€D
S0€L

COEH
TOEY
00€H

86cT4d
L6T4

G621

6074
80%D
LOPY

vGed

3

6%EN

LYED

SPeT

£ved

TvEY

£8%N
T8¥I

6.%4
8LYY

9L¥%1T

€L%S

TLYT

69%D
89%3
L9%T

S9vd
Yo%l
£9%Y

TOvA

6G%D
8974

+

va%S
€G%H
Tae%s
TSHY
08%4d
6771

3

SY¥S
Yv¥d

Thvd

ov¥a

LETA

€EPd
CETH

0ERY

6271

474}

8T¥Y

9THY

(457}
125414

2¢9sa

6993

999D
9994
¥9gs
€99A

0881

LYSR

i4%4°ES

£%9d
[44°FS

0%Sv

€€gd

0€Ss

STSa

349
[44:4i
1294
ozsh

8TGL
LTSA
9T79d
STSH
fa%chs
E€TSA
TSN
1750
0TS
609L
8091
093
9081

2091

867V
L6%S
96%A

T67L
06%D
68%1
88%A

a8va

£E9%

6294

9ToN
G291

€294
CTTOA

0Z9S

8791
L1990

4528

194

6091

L0971
9093
S09A
%09a

209L

66G1

1,694
968h

v6SY
£6SA

T16SY

685V

18S9V
98GA

€891

08GI

eAskcs

0LSH

69SL
89SL

9991
S9SK%

804L
LOLH

TOLM
T0Ld
004A
669H
8694

969d

€693

0697

0944

96.a
PSLM

2G6.La

6%.L1

oYLV

-

[47759
TPLL
07LM

LELT

SELT
peLD
geLN
ceLd
T€Ld
0€LT

oTLd

e Molecule 1: Transferrin receptor protein 1

12Lh
0ZLY
674

9TLT

(AN
TILY
0TLd
6041

10%

49%

40%

Chain B:

86TN

+

v61a
€614

1610
0671

88TA

¥810a
£8TYH

T8TA

3

L9TH

¥9T4
£9CL
[4°143
1921

8492H
LSTA
9821

¥9CI
€82S

TSN

9721

hagect
£vcd
(4744
15728

W

SETY
YECTH
€ETA
[44))

0€TH
62Tl

i

£TTS

1144
0ZzZA

3

STCTN
hA%4cS

TITA

90T

20TI
1021
00ZA
661S

RLDWIDE

erpBe
EMDataBank

Unified Data Resource for J0EM

0O
PROTEIN DATA BANK


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

1SUV

wwPDB EM Map/Model Validation Report

Page 6

LEET
9gel
seed
vEEN
€ged
zeel
TEEN

62E1

LTES
9TES

YCeS

8TEH

cLTE

89CA

LOPY
90%H

v0%A

bLeN
E€LEA
TLEN

b
3

89€S
LOEL
99€A

vogy
£9€0

09ed
69EL

Y9€d

6VEN

LYED

SPeT

£ved

TvEY
obeY
6€€Y

425729

6L%4
8LYV

9L¥%T

E€L%S

TLY1

89%d
L9%1

efelcs
oVl
£9%V

T97A

6S%D
8974

+

¥9vS
€9PM

1S9V
08%4
6971

S¥%S
Yovd

Thvd

[0)74408

LEVA

€EVd
(45721

0EPY

62%1

8THA

STHT

8THY

OTvV
ST¥D

TT9Y

60%4
8070

9994
¥9as
€99A
06SI
LPSK
Phaed

€%9d
[44°F

£€gd

0€8s

etae(df

€29k

|
ozon
S291

€294

029S

8191

Ll

019a
60971

L0971
9093
S09A
709a

188V
989A
989M

€891
2853

08SI

§.93

T.SQ
0LSKW

89GL

9961
S9GR

2¢98a

6653

948D

0894

.94
9.9a

7.9

TLOY

0L9A
6994

L99a
999L

15574208

0%90
6€9T

LE9T

£e9Y%

6294

0944

G5.a
bSLM

2§.La

6%L1

%Ly

-

ThLI

ovLM

SeLT
peLD
EELN

Serotransferrin, N-lobe

TeLd
0€LT

9gLd

1L
0zL)
61.4

9TLT

TTL1
TILY
0T.d
60L1
80LL
LOLH

e Molecule 2

12%

87%

Chain C

962)
8.LT)
9L2Y
08zl
69CH
743
LvTd
sveh
8zzT1
L1284
L97d
T9TY
TSN
8Ty
425
BETT
zTT1

64
€6L

88Y

S8k

9LN

vid

TL1

L

€90

LEA

ve€D

0€I

£€cy

0zb

TE€ED

Serotransferrin, N-lobe

8zed

LIER

e Molecule 2

S1€1
viex
ETEN
60€W

90€d

13%

86%

Chain D

9.2
0szl
6%2H
24
L%2d
sveh
8221
1123
z9TY
zgIN
85T
423
Th1d
YETT

2Tl

64
€61

T6d
06d

883

G8%

9LN

bid

LT

*

€90

LEA

vED

0€I

9T

£€cy

(141}

TEED

62€D

LIER

Serotransferrin, C-lobe

S1€71
YIER
E1EN
60EN
90€ed
96T

8LTY

e Molecule 3

7%

Ll

34%

59%

Chain E

0T%a

80%1
LO%A

co%d

68EW

98EY

78€D

T8EN
18€I

+

6LEV

LLED

§Sled
vled
ELEL

+

69€d

L9€d

S9€1

8GEM
LGEA

19€3

6%EH

LYET

+

0%EN

8eed
Leea
9gel

veed

ceed

078D
6053

€090
T0SA

00Sd

8671
L6%D
9671
G673

€671
26%S

06%N
68%)

G8%d

£8%0

1870

8.L%d

9.%a

6974

PASi2S

29%d
TO7I

9S%L
SSPY
&I

[4ciA )

Ph42)

S¥HD
vvva

LEVA

YEVS
£EPN

vTvd

61T%Y
8THY

9T%a

RLDWIDE

w_ 0

erpBe

PROTEIN DATA BANK

ataBank



1SUV

wwPDB EM Map/Model Validation Report

Page 7

9¢9a

STON

€198

6097
809L
LOSN

9094

268V

o

8891
894
984S

CT8SH
T8GN

TLGY
0453

pasa

TSST

6739
8vav

[472°ts
98D

8239V

7281
0Tsd
679
8784

{4508

9L9H

YL9H
€194

0,9V
6992

9998

To9%
0994

L89S

CTS9K

9%9%

42229

ZhoN

6€94

£E9Y%
CTESL

e Molecule 3

0€90a
6294

Serotransferrin, C-lobe

7%

+

33%

60%

1

Chain F:

(5745

80%1
LO¥A

20%d

68EN

L8€d
98EY

v8€D

C8EN
T8EI

6.LEY

LLED

GLed

Ll

69€d

L9€H

G99¢€1

L5€d

€9€T

TS€d

6%EH

LPET

+

0%eN

8€€H
LEEA
9g€l

beed

2eed

6053

€090
T0SA

00Sd

8671
L6%D
96%1
S6%d

€691
T6%S

067N
687

1

G8%d

£8%0

1870

8.L%d

9.%a

6974

PASi2S

29%d
TO7I

9S%L
SSPY
$9va
[4si4 )
PA42)

S¥PD
vvva

LEDA

YEVS
€EDN

44974

61%Y
8THY

91%a

vTou
£CoL

6591
8vSY

[472°1s
98D

9€9T

829V

T2ST
0Tsd
6794
8784

{4508

018D

9L9H

YL9H
€194

0L9Y
6992

9998

To9Y%
0994

LG9S

CTS9K

979

44229

ThoN

694

£E9Y

0€9a
6294

ST9da

RLDWIDE

w_ 0

erpBe

PROTEIN DATA BANK

EMDataBank



Page 8 wwPDB EM Map/Model Validation Report 1SUV

4 Experimental information (i)
Property Value Source
Reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, C Depositor
Number of images Not provided Depositor
Resolution determination method | Not provided Depositor
CTF correction method CTF correction for each particle Depositor
Microscope FEI TECNAI F20 Depositor
Voltage (kV) 200 Depositor
Electron dose (e~ /A”) 20 Depositor
Minimum defocus (nm) 2500 Depositor
Maximum defocus (nm) 5000 Depositor
Magnification 50000 Depositor
Image detector KODAK SO163 FILM 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: CO3,
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 | p\1q7 #é\ >2 | RMSZ #1% >2

1 A 0.38 0/5177 0.61 1/7021 (0.0%)

1 B 0.38 0/5177 0.61 1/7021 (0.0%)

2 C 0.84 0/2648 0.88 5/3578 (0.1%)

2 D 0.84 0/2648 0.88 5/3578 (0.1%)

3 E 0.89 0/2723 1.03 9/3675 (0.2%)

3 F 0.89 0/2723 1.03 9/3675 (0.2%)
All All 0.67 | 0/21096 | 0.81 | 30/28548 (0.1%)

There are no bond length outliers.

The worst 5 of 30 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z Observed(°) | Ideal(°)
2 C 88 LYS N-CA-CB 12.30 132.73 110.60
2 D 88 LYS N-CA-CB 12.28 132.70 110.60
3 F 437 | ASP | CB-CG-OD2 | 11.00 128.20 118.30
3 D) 437 | ASP | CB-CG-OD2 | 10.97 128.17 118.30
2 C 88 LYS CA-CB-CG | -10.21 90.94 113.40

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.
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Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 A 2056 0 4980 082 0
1 B 2056 0 4982 375 0
2 C 2567 0 2482 94 0
2 D 2567 0 2482 95 0
3 E 2669 0 2574 197 0
3 F 2669 0 2575 205 0
4 C 8 0 0 0 0
4 D 8 0 0 0 0
4 E 4 0 0 0 0
4 F 4 0 0 0 0
3 C 1 0 0 0 0
3 D 1 0 0 0 0
3 E 1 0 0 0 0
3 F 1 0 0 0 0
All All 20612 0 20075 1446 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 36.

The worst 5 of 1446 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)
2:D:317:TYR:CE1 | 3:F:383:ASN:HB2 1.19 1.66
2:C:317:TYR:CE1 | 3:E:383:ASN:HB2 1.19 1.65
1:B:623:ARG:HD2 | 3:F:360:VAL:CG2 1.16 1.62
1:A:623:ARG:CD | 3:E:360:VAL:HG23 1.14 1.59
1:A:623:ARG:HB3 | 3:E:360:VAL:CG2 1.34 1.56

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.
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Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 A 637/639 (100%) 499 (78%) | 100 (16%) | 38 (6%) 26
1 B 637/639 (100%) 497 (78%) | 101 (16%) | 39 (6%) 26
2 C 332/329 (101%) 315 (95%) 15 (4%) 2 (1%) 30 74
2 D 332/329 (101%) 315 (95%) 15 (4%) 2 (1%) 30 74
3 E 343/345 (99%) 309 (90%) 26 (8%) 8 (2%) 8| 48
3 F 343/345 (99%) 309 (90%) 26 (8%) 8 (2%) 8| 48
All All 2624/2626 (100%) | 2244 (86%) | 283 (11%) | 97 (4%) 37

5 of 97 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 206 ASN
1 A 210 VAL
1 A 251 ASN
1 A 330 PRO
1 A 361 SER

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 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
1 A 548/548 (100%) 505 (92%) | 43 (8%) 16| 51
1 B 548/548 (100%) 507 (92%) | 41 (8%) 177 53
> C | 279274 (102%) | 275 (99%) | 4(%) | 74
2 D 279/274 (102%) 275 (99%) 4 (1%) 74 189
3 E 292/293 (100%) 266 (91%) | 26 (9%) 12| 44
3 F 292/293 (100%) 266 (91%) | 26 (9%) 12| 44
All All 2238/2230 (100%) | 2094 (94%) | 144 (6%) 26 58

5 of 144 residues with a non-rotameric sidechain are listed below:

Mol

Chain

Res | Type

1

B

457 ASP

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

Mol | Chain | Res | Type
1 B 732 ARG
3 F 586 SER
1 B 537 LEU
1 B 606 GLU

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 44 such
sidechains are listed below:

Mol | Chain | Res | Type
1 B 164 ASN
1 B 335 GLN
2 D 152 ASN
1 B 191 GLN
1 B 275 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)

Of 10 ligands modelled in this entry, 4 are monoatomic - leaving 6 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).
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. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | "I Rysz | #1Z| > 2 | Counts | RMSZ i HZ| > 2
4 CO3 C 338|A 5 0,3,3 0.00 - 0,3,3 0.00 -
4 CO3 C 338|B 5 0,3,3 0.00 - 0,3,3 0.00 -
4 CO3 D 338|A| 5 0,3,3 0.00 - 0,3,3 0.00 -
4 CO3 D 338|B] 5 0,3,3 0.00 - 0,3,3 0.00 -
4 CO3 E 701 5 0,3,3 0.00 - 0,3,3 0.00 -
4 CO3 F 701 5 0,3,3 0.00 - 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.
no outliers of that kind were identified.

Mol | Type | Chain | Res | Link | Chirals | Torsions | Rings
4 CO3 C 338|A| 5 - 0/0/0/0 | 0/0/0/0
4 CO3 C 338|B] 5 - 0/0/0/0 |1 0/0/0/0
4 CO3 D 338[A| 5t - 0/0/0/0 10/0/0/0
4 CO3 D 338|B] 5 - 0/0/0/0 |0/0/0/0
4 CO3 E 701 5t - 0/0/0/0 | 0/0/0/0
4 CO3 F 701 5 - 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.

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.
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