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HEADER OXYGEN TRANSPORT

TITLE THE CRYSTAL STRUCTURE OF
ATOM 1 N VAL A 1 6
ATOM 2 CA VAL A 1 6
ATOM 3 C VAL A 1 8
ATOM 4 O VAL A 1 8
ATOM 5 CB VAL A 1 6
ATOM 6 CGl VAL A 1 6
ATOM 7 CG2 VAL A 1 4
ATOM 8 N LEU A 2

ATOM 9 CA LEU A 2 10.
ATOM 10 C LEU A 2 11.
ATOM 11 O LEU A 2 10.
ATOM 12 CB LEU A 2 11
ATOM 13 CG LEU A 2 10.
ATOM 14 CD1 LEU A 2 11.
ATOM 15 CD2 LEU A 2 11
ATOM 16 N SER A 3 11.
ATOM 17 CA SER A 3 12
ATOM 18 C SER A 3 13.
ATOM 19 O SER A 3 13.
ATOM 20 CB SER A 3 12.
ATOM 21 0OG SER A 3 13.
HETATM 4389 CHA HEM A 142 8.
HETATM 4390 CHB HEM A 142 10.

HETATM 4391 CHC HEM A 142
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07-MAR-84 2HHB
HUMAN DEOXYHAEMOGLOBIN AT 1.74 ANGSTROMS
.130 16.559  4.905 1.00 41.29
.870 17.784  4.702 1.00 41.33
.377 17.548  4.913 1.00 31.64
.820 16.980 5.922 1.00 38.31
.345 18.763 5.731 1.00 "~ °F
.745 20.188  5.356 1.00
.826 18.612  5.847 1.00
146 18.005 3.962 1.00
599 17.914  4.153 1.00
062 19.085 5.062 1.00
829 20.254  4.744 1.00
.269 18.078  2.776 1.00 %
986 16.983 1.769 1.00 Ci
735 17.168  0.427 1.00
.276 15.630 2.404 1.00
674 18.766 6.158 1.00
.286 19.774  7.034 1.00
529 20.322  6.334 1.00
995 19.754  5.344 1.00 27.40
719 19.060 8.326 1.00 23.83
844 18.245 8.107 1.00 29.07
634  7.898 -18.334 1.00 17.24
386 9.965 ~14.276 1.00 23.17
.337 .403 -11.611 1.00 11.04
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_entry.id
#

2HHB

_struct.title
_struct.pdbx descriptor

&
Toop

_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom_site.
_atom_site.
_atom_site.
_atom_site.
_atom_site.
_atom_site.
_atom_site.
_atom_site.
_atom_ site.

_atom_site

_atom_site.
_atom_site.
_atom_site.
_atom_site.

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
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O O J o U & W N

BT

TE
HETATM 4385 C
HETATM 4386 C

group_ PDB
id

type symbol
label atom id

label alt

id

label comp id
label asym id
label entity id

label seq

id

pdbx PDB ins code

Cartn_x
Cartn_y
Cartn_z
occupancy

B iso_or equiv

pdbx formal charge
.auth seq id
auth comp
auth asym

auth atom

pdbx PDB model num

N N
CA
C
)
CB
CG1l
CG2
N

QzZ20000 00

f%fé
CHA
CHB

id
id
id

VAL
VAL
VAL
VAL
VAL
VAL
VAL
LEU
LEU

'%ﬁ%

HEM
HEM

Al1l ? 6.130
Al1l ? 6.870
All ? 8.377
Al1l ? 8.820
All ? 6.345
A1l ? 6.745
A1l ? 4.826
A1l 2 ? 9.146
Al %&s&g 10.599

A7) e
E 3. ? 8.634
E 3 . ? 10.386
entity_id

IE?@?

'HEMOGLOBIN
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'THE CRYSTAL STRUCTURE OF HUMAN DEOXYHAEMOGLOBIN AT 1.74 ANGSTROMS
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T — X R—XEBEHN A (label_D T

16.
17.
17.
16.
18.
20.
18.
18.

559
784
548
980
763
188
612
005
.914

YFWE

7.898
9.965

BEHEDPATT Bauth DT A T L)

4.905  1.00
4.702  1.00
4.913  1.00
5.922  1.00
5.731  1.00
5.356  1.00
5.847  1.00
3.962 1.00

.153  1.00
ZJWE HHEE
~18.334 1.00
~14.276 1.00
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2 D

mmCIF

PDB_ID

HEM 2hhb

PSS 4
CiH
HEM
asym_id
HEM
41.29 2 1 VAL AN 1 asym_id: F
41.33 2 1 VAL A CA 1
31.64 2 1 VAL AC 1
38.31 2 1 VAL AO 1
52.26 2 1 VAL A CB 1
52.75 2 1 VAL A CGl 1
58.75 2 1 VAL A CG2 1
27.63 2 LEUAN 1
33.62 2 2 LEU A 1,
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17.24 2 142 HEM a did %
23.17 ? 142 HEM A CHB 1 A CHC 1 5
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CRYSTAL STRUCTURES OF HUMAN E-NPP 1: APO

Ectonuclectide pyrophosphatase/phosphodiesterase family member 1, beta-D-mannopyranose-(1-4)-2-acetamido-2-

acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-glucopyranose, ...

HTRM:

E3=1 Peat, T.S., Dennis, M., Newman, J.
28#H 2020-04-02

4FA 2020-05-09

RBTE X-RAY DIFFRACTION (2.6 A)
EZi b

Acta Crystallogr., Sect.D, 76, 2020

Crystal structures of human ENPP1 in apo and bound forms

CRYSTAL STRUCTURES OF HUMAN E-NPP 1: BOUND TO ADENOSINE-5'-THIO-

MONOPHOSPHATE

Ectonuclectide pyrophosphatase/phosphodiesterase family member 1, alpha-D-mannopyranose-(1-4)-2-acetamido-2-
deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-glucopyranose, 2-acetamido-2-deoxy-beta-D-

glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-glucopyranose, ...

NFam:

=8 Peat, T.S., Dennis, M., Newman, J.
820 2020-04-03

= 2020-09-09

R@m¥Fix X-RAY DIFFRACTION (2.65 R)
E):De S

Acta Crystallogr.,Sect.D, 76, 2020

Crystal structures of human ENPP1 in apo and bound forms

CRYSTAL STRUCTURES OF HUMAN E-NPP 1: BOUND TO N-{[1-(6,7-DIMETHOXY-5,8-
DIHYDROQUINAZOLIN-4-YL)PIPERIDIN-4-YL]METHYL}SULFURIC DIAMIDE

Ectonuclectide pyrophosphatase/phosphodiesterase family member 1, alpha-D-mannopyranose-(1-3)-alpha-D-
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mannopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-
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data_1XXX

#
loop_

_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.

_atom site.

_atom site.

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
#

RYwoJoubd WNR|

o
onNonnzZonan=z=

CcAa

Q0 =zZ20A0
>

onNonNn

group_ PDB
id
type_symbol
label atom_id
label alt id

label comp id
label asym id
label entity id
label seq id
pdbx_PDB ins_code
Cartn_x

Cartn_y

Cartn_z

occupancy

B _iso_or_equiv
pdbx_formal charge
auth _seq_ id

auth comp id

auth _asym id

auth _atom id

pdbx_ PDB model num

N . GLY A11l? -1.539
. GLY A11? -0.090
. GLY A 11 ? 0.433
. GLY A 112 1.326
.ALAA12? -0.126
. ALAA 12 ? 0.284
.ALAA12 ? 0.130
.ALAA12? 1.075

B . ALAA 12 ? -0.563

XT . ALAA 1 2 ? -0.929

(1) data_[PDB_ID]D 1T
2) atom_site A7 3 U Dk

ALA
GLY
.707 0.094 1.00 0.00 ? 1 GLY A N
.707 0.094 1.00 0.00 ? 1 GLY A CA
.277 0.094 1.00 0.00 ? 1 GLY A C
.942 0.869 1.00 0.00 ? 1 GLY A O
.436 -0.779 1.00 0.00 ? 2 ALA AN
.950 -0.877 1.00 0.00 ? 2 ALA A CA
.638 0.472 1.00 0.00 ? 2 ALAAC
.319 0.862 1.00 0.00 ? 2 ALAAO
.702 -1.898 1.00 0.00 ? 2 ALA A CB
.460 1.071 1.00 0.00 ? 2 ALA A OXT

N N
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EFEPDBY — /N\H L& 7 5 12 UL < BB
(“fetch”)HXH B DT, 774N T7+—<v b %
Bad A EIIHY THA

272 L. BRER, REES. Hapl TR NS
BIEHBEEERLTHLAIT>A0LAS L
NELTA

SRIZ, 2FEDHEFFF (auth_asym_id, label_asym_id) & T > 7 1 T 1 (entity).
2 DR EZE S (auth_seq_id & label_seq id)D it~ L £ 9,



FHEE ! F (Chain ID)ICES L T

mmCIF(Z (. HiR]F(ChainID)& WL IEH 73 < .
LUTO=20hA73Y TRIEIND

auth_asym_id :
JW%@G1IMC L, oL, ZXFULETHELIEDHAT W
%E Ehﬁ%ﬁg%m\%étfué%ﬁ%aﬁcﬁ%%

EL—O

~

Iabel _asym_id :

/l.r

XN —XEEEN AT SID, auth id & LT LB A
8491 —ow%%uwﬁa@m%%%oﬁ%%%é%%ﬁ DD
?“_I'/D & L %)o
entity :

A%@@* NI EE, RBOSFIENDH 25E (REZBHG
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auth_ | label_ | entity | comp Pdbx_description HEM
asym_ | asym_ _id auth_asym_id:D HEM
id id label_asym_id:J auth_asym_id:A
A A 1 « HEMOGLOBIN (DEOXY) (ALPHA CHAIN)' B label_asym_id:E
label_asym_id:D
B B 2 8 HEMOGLOBIN (DEOXY) (BETA CHAIN)' auth_asym_id:D
a
C C 1 « HEMOGLOBIN (DEOXY) (ALPHA CHAIN)' ||l asym_id:C a
th . . label_asym_id:A
D D 2 B HEMOGLOBIN (DEOXY) (BETA CHAIN)' auth_asying ovauth_asym_id:A
" - -
A E 3 Hem | HEM | PROTOPORPHYRIN IX CONTAINING FE
B F 4 PO4 | PHOSPHATE ION
B G 3 Hem | HEM | PROTOPORPHYRIN IX CONTAINING FE
C H 3 Hem | HEM | PROTOPORPHYRIN IX CONTAINING FE
| 4 PO4 | PHOSPHATE ION HEM
auth_asym id:C label asvm id:B
D J 3 Hem | HEM | PROTOPORPHYRIN IX CONTAINING FE 1. _asym_ld:
label_asym_id:H auth_asym_id:B

+ 4 DDOHEMAD F I Z NZ N[EE Dlabel_asym_id

- entity (XA3H & CHH (X1, BEH & DEH (32,

afH & BEHE (S XT T

HEM
auth_asym_id:B
label_asym_id:G
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THE CRYSTAL STRUCTURE OF HUMAN DEOXYHAEMOGLOBIN AT 1.74 ANGSTROMS RESOLUTION

[1HHB] MSESBV|ISNELRE

IFAF1
entity auth_asym_id
Entity| ~
ID Ha o8
1 A, C HEMOGLOBIN (DEOXY) (ALPHA CHAIN)
2 B, D HEMOGLCBIN ({DEOXY) (BETA CHAIN)
3 A, B, PROTOPORPHYRIN IX CONTAINING FE
C, D
4 B, D PHOSPHATE ION
5 water
—

ERBDOHZE. 7 I/ BAFDID (UniProt AC) IS

E

polymer

polymer

non-polymer

non-polymer

water

HE

141

146

ATFE

15150.4

15890.2

616.5

18.0

IwF 70—
BTH F—AR—AEA(FPIEIES) BETIEME e
2 UniProt (P019226) Homo sapiens
UniProt (by SIFTS) (human)
(P659905) @PDBj
2 UniProt (PO20236) Homo sapiens
UniProt (by SIFTS) (human)
(P58871F7) @PDEj
4 Chemie (HEM)
2 Chemie (FO4)
221 Chemie (HOH)

. entity& 11T 5 13



Carbohydrate remediation (2020/07/29)

[Z K BentityDZEE D

1oop_ PDB_ID:4fqc [HT—% (2020/07/22)

_entity.id entity.type entity.src method entity.pdbx description
_entity.formula weight entity.pdbx number of molecules entity.pdbx ec
_entity.pdbx mutation entity.pdbx fragment entity.details

1 polymer man 'Fab heavy chain' 26343.484 1 2220

2 polymer man 'Fab light chain' 22602.961 1 2220

3 non-polymer man BETA-D-MANNOSE BMA 180.156 1 2222

4 non-polymer man ALPHA-D-MANNOSE MAN 180.156 2 22?72

5 non-polymer man N-ACETYL-D-GLUCOSAMINE NAG 221.208 4 2220

6 non-polymer man BETA-D-GALACTOSE GAL 180.156 1 7?7

7 non-polymer man ALPHA-L-FUCOSE FUC 164.156 1 72?0

8 non-polymer man 'O-SIALIC ACID' SIA 309.270 1 O

9 non-polymer syn 'TRIS(HYDROXYETHYL)AMINOMETHANE' 163.215 1 2?7

10 water nat water 18.015 146 2 2 2 2

loop  PDB_ID:4fqc #T7—% (2020/07/29)

_entity.id entity.type entity.src method entity.pdbx description
_entity.formula weight entity.pdbx number of molecules AS
_entity.pdbx ec entity.pdbx mutation entity.pdbx fragment entity.details
1 polymer man 'Fab heavy chain' 26343.484 1 2?0

2 polymer man 'Fab light chain' 22602.961 1 22?0

3 branched man

;N-acetyl-alpha-neuraminic acid-(2-6)-beta-D-galactopyranose-(1-4)-2-acetamido-
2-deoxy-beta-D-glucopyranose- (1-2) —alpha-D-mannopyranose- (1-3)-[2-acetamido-2-
deoxy-beta-D-glucopyranose- (1-2)-alpha-D-mannopyranose- (1-6) ]beta-D-
mannopyranose- (1-4)-2-acetamido-2-deoxy-beta-D-glucopyranose- (1-4) -[alpha-L-
fucopyranose- (1-6) ]2-acetamido-2-deoxy-beta-D-glucopyranose

1916.745 1 7?70

4 non-polymer syn 'TRIS (HYDROXYETHYL)AMINOMETHANE' 163.215 1 7?7

5 water nat water 18.015 146 2 2 2 2

PDB_ID:4fqc
NICHBHEES LTV 2 HEH

BT — % . ¥EHZE
Y D EEENRD
entity & 1 A%

—_—

T — X EEEE
Y*—D D ”pranched”

& WLy Bl D entity.
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=& =12 DU (label seq id, auth seq id)

PDB_ID:1tim STRUCTURE OF TRIOSE PHOSPHATE ISOMERASE FROM CHICKEN MUSCLE

loop

_atom site
_atom site.
_atom site.
_site.
.B iso or equiv _atom site.pdbx formal charge atom site.auth seq id
_site.
.pdbx PDB model num

_atom
_atom
_atom
_atom
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

_site

site

O 00 J o) U W N Y|

NNVMNNNRE PR R ER R
S WNEPE OWwO-Jo Ul WN P o

.group PDB atom site.id atom site.type symbol atom site.label atom ig

ZzZz2zz200z2 0000000z 0000000z200002

label alt id atom site.label comp id atom site.label asym id
label entity id atom site.label seq id atom site.pdbx PDB ins code
Cartn x atom site.Cartn y atom site.Cartn z atom site.occupancy

auth comp id atom site.auth asym id atom site.auth atom id

loop
_entity poly seqg.entity id
_entity poly seq.num
_entity poly seqg.mon_id

R R R R R R R R R R

entity poly seqg.hetero

1 ALA n
PRO
ARG
LYS
PHE
PHE
VAL
GLY
GLY

0 ASN

R ©O© 0 Jo U b WIN
S5 B8 B8 B8B83 33833

N . ALAA 11 2 43.240 11.990 -6.915 1.00 0.00 » 1 ALA AN 1
CA . ALA A1 1 2 43.888 10.862 -6.231 1.00 0.00 ? 1 ALA A CA 1
C . ALAA 11 ? 44.791 11.378 -5.094 1.00 0.00 ? 1 ALA A C 1
(@) . ATA A 1 1 ? 0?2 1 ALA A O 1
CB . ATA A 1 1 ? 0?2 1 ALA A CB 1
N . PROA 1 2 ? 0 7?2 2 PRO A N 1
CA . PROA 1 2 ? 0 7?2 2 PRO A CA 1
C . PROA 1 2 ? 0 7?2 2 PRO A C 1
(@) . PROA 1 2 ? 0 7?2 2 PRO A O 1
CB . PROA 1 2 ? 0 7?2 2 PRO A CB 1
CG . PROA 1 2 ? 0 7?2 2 PRO A CG 1
CD . PROA 1 2 ? 0 7?2 2 PRO A CD 1
N . ARG A 1 3 ? 0 ? 4 ARG A N 1
CA . ARG A 1 3 ? 0 ? 4 ARG A CA 1
C . ARG A 1 3 ? 0 ? 4 ARG A C 1
(@) . ARG A 1 3 ? 0 ? 4 ARG A O 1
CB . ARG A 1 3 ? 0 ? 4 ARG A CB 1
CG . ARG A 1 3 ? 0 ? 4 ARG A CG 1
CD . ARG A 1 3 ? 0 ? 4 ARG A CD 1
NE . ARG A 1 3 ? 0 ? 4 ARG A NE 1
Efu iig i 1 i Xauth_s\eq_id’é3%ﬂiti L7=D % 2 iig i Efu 1
NH2 . ARG A 1 3 K I\ @§§%%% L:éi\j/)‘ti_ 6 7—: &b 4 ARG A NH2 1
N LYS A 1 4 2 47.060 16.521 -2.977 1.00 0.00 2 5 LYS AN 1

label seq_id auth seq id

auth_seq_id|&

1,2,4,5,6
label _seq_id(&
1,2,3,4,5
label_seq_id & 7% £t
BELLT
Eo7=1F5 A, 578
BEIC K BALER (T L
TWb,
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1. [HPDBEZLIZCE#E L T A D
a)PDBCAHAINTWAEIED 7 7 A L& {FED
MxW7D77A%@7

2. TimHrAE T 0T 7 L%E1ERRT 5
a) STARﬂ/Et%EJ—I%Lﬂ_\t 7007 L8T3S
b) atom_siteD X =7 L HICT 3

3. 72477V ERY5




PDBC/AFH /1T U4 |HPDB
/A <Y DT 7 A

1. BFEDOI > kYL, pdb[PDB_ID]l.ent® 7 77 4 JLZ T
FTPHY A FEHETRHEINT WS

2. TEX#EE] =T FYILIHPDB7 #—~< v FD 7 7
AILEH N, FELT, —0DOIT > MY AEHD
PDB” 7 A JLIZHEI L TRIBE N7zbundle”7 7 A4 )L )}
NEINTWS

51z |£. PDB_ID:6zmeDiHFA .

6zme-pdb-bundle.tar.gz& WO 7 7 A IILHARHINTWSE, INZTEHRT S &,
bzme-pdb-bundlel.pdb
bzme-pdb-bundle2.pdb
bzme-pdb-bundle3.pdb
6zme-chain-id-mapping.txt




PDBjD[X ) >/

P —

D

D

=

2HHB

THE CRYSTAL STRUCTURE OF |

WiEIER  =EaIER

HERIRIR

HRERE | [EE

ANGSTROMS RESOLUTION

[1HHB] MSBEMI shELE

UY—2x

Ao>O—k

TP NG (FFANGLX)

4 Y (103.88KB) \
- .
2TOR
PDB ® (FE pdb2hhb.ent (444 KB)
&)
AWASD pdb2hhb.ent.gz (7.95
\_ » = y,
2hhb.cif.gz (123.96
PDBx/mmCIF KB)
2TDE 2hhb.xml.gz (169.14
= KB)

BEIERR

[EI[i:E 7N

BIER®RR

L[N

HME BEEHR  ERIER | HEeiEER

6ZME

SARS-CoV-2 Nspl bound to the huma %

ribosome complex

HRERE | [EE

Ao>O0—RK

TNIZEABIETT.
Uy—x
27 IR FZ714NE (T7ITALX)
6zme-pdb-
PDB Bundle bundle.tar.gz (3.95
MB)
6zme.cif.gz (5.05 MB) & -
PDBx/mmCIF ———
2TOH 6zme.xml.gz (6.81
#h MB)
~AYSD 6zme-noatom.xml.gz =
PDBML P, (959.24 KB) LLES
BB 6zme-extatom.xml.gz
D3 (4.28 MB)
2TOH 6zme-plus.xml.gz
38 (6.82 MB)
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bundle 7 7 4 JL D]

B 2 |1£. PDB_ID:6zmeDiFaE. 6zme-pdb-bundle.tar.gz& L) 7 7 A JLAHPDB
TrRAINTWS, INZERFATLSE. UTO=2DPDB7 7 A LD TZE %,
bzme-pdb-bundlel.pdb

6zme-pdb-bundleZ.pdb 6zme-chain-id-mapping.txt
6zme-pdb-bundle3.pdb PDBD HHZ & mmCIFD $HEZ DI ER
6zme-chain-id-mapping.txt New chain ID Original chain ID
6zme-pdb-bundlel.pdb:
A L5
B L7
. H LE

6zme-pdb-bundle?.pdb:

A LF
B LG
0 SR

6zme-pdb-bundle3.pdb:
A SS
B ST
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MmMCIFESPDBZA #2700 &7 =

Web E CEZ 3ZHH —EXARNEINTWE T,
https://mmcif.pdbj.org/converter/index.php?l=ja

rosl  PDBx/mmCIFIC DT - BFEEE: x

[] PDBIA-Vyh-PDBx/mmCIFE X |+

I
O
*

O m &  httpsy/,

‘/mmcif.pdbj.org/converter/index.php?l=ja

PDBx/mmCIF

English HA:E
PDB??Y—V‘L‘:/ ~ - PDBx/mmCIF 2t —E X

v IO— FLiEaFEET Y 7 7L EROESTICETBLET.

T. MMCIFZ7-7)LDESEPDE I 7-TILIC. PDEZ 7-TILOES
27T EADFERES [gz] THEIF

wIO—FLEI71ILOS1 FZESNICHESTNE
DmmCIF:‘—ffle/.:_i}EE?‘Lafﬁ'o gzipEE=NZ I 7Tl

L) TEWMSZEANTEET. ZOBESs. EREBOIFILEgzipEEENmEmnlln

I __;.Jlf—:L
|

I?II

27T 7 7 A VDI
TRAIFIILERELTFE. PyTFO—RT
I7ALDEBR | 7 TILERENTLE A
#2E || vt k|

1

E2I2FTILOFEZEEK 32ME TT.

EFEEOMMCIF 7 7). EPDBRETLICERT 28
- 10RFEM FOETFESTIHES.

=

BE. MTFOLDICEmDE

1Dﬁutﬁatcmid:;é‘cggeaa-f:fé}ﬁui?
» 23F(EID (auth_asym id) ZSOES. FEADATOMIT21TB SEEC22HTBEE> TEZDOEEEFZLET.

g

I

SSTFEED T A4 —~w FEHIC[ZRCSB PDBOMAXITEE > TIET,
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https://mmcif.pdbj.org/converter/index.php?l=ja

MmMCIF>PDRZE R 7' 1 7

Bz [Emaxit& WD 7 AT T LDIGE
maxit —input 6zme.cif -output 6zme.pdb -0 2

mmCIFHD S X N7-PDB 7 7 1 /L DA

ATOM 1 05! CL5 1 158.480 257.280 294.058 1.00 77.1¢6 O
ATOM 2 C5! CL5 1 159.390 256.413 293.3%92 1.00 77.16 C
ATOM 3 C4' CL5 1 159.635 256.854 291.971 1.00 77.1¢6 C
ATOM 4 04" CL5 1 160.046 258.247 291.971 1.00 77.1¢6 O
ATOM 5 C3' CL5 1 160.727 256.089 291.228 1.00 77.16 C
ATOM 6 03! CL5 1 160.399 256.025 289.842 1.00 77.16 O
ATOM 7 C2' CL5 1 161.945 256.984 291.415 1.00 77.16 C
ATOM 8 02! CL5 1 162.948 256.820 290.435 1.00 77.16 O
ATOM 9 C1' CL5 1 161.312 258.372 291.354 1.00 77.16 C
ATOM 10 N1 CL5 1 162.0606 259.405 292.075 1.00 77.16 N
ATOM 99999 O GLNCH 420 275.701 168.452 172.461 1.00 55.68 O
ATOM 99999 CB GLNCH 420 274.539 168.241 169.904 1.00 55.68 C
ATOM 99999 CG GLNCH 420 273.850 168.776 168.6060 1.00 55.68 C
ATOM 99999 CD GLNCH 420 274 .267 170.196 168.327 1.00 55.68 C
ATOM 99999 OE1 GLNCH 420 275.264 170.702 168.842 1.00 55.68 O
ATOM 99999 NE2 GLNCH 420 273.503 170.847 167.459 1.00 55.68 N
ATOM 99999 N GLYCH 421 273.869 167.048 173.487 1.00 50.36 N
ATOM 99999 CA GLYCH 421 274 .532 167.463 174.765 1.00 50.36 C
ATOM 99999 C GLYCH 421 274.287 168.592 175.748 1.00 50.36 C
ATOM 99999 O GLYCH 421 275.012 168.738 176.732 1.00 50.36 0
EF &2 1£99999LL f& N

%Méﬁ@u 2XFDHEZERBS 570, BEZLEHZDOEDIZHES,
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2. XNFHDOITHEEHD [X]| & L THaAHAAD
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mMmCIF7 #—~v & | X]| & LTEGED

PythonDIFHE -
100p_ D[FHK] [F] [1TTES]
_entity.id D[‘entity’][‘type’][O]z‘polymer’
entity.type .
D[‘entity’][ type’][1]="polymer’
_entity.pdbx description D['entity’] [ ‘type’] [2]=‘non-polymer’
_entity.formula weight .
_entity.pdbx number of molecules
1 polymer nat 'HEMOGLOBIN (DEOXY) (ALPHA CHAIN)' 15150.353 2
2 polymer nat '"HEMOGLOBIN (DEOXY) (BETA CHAIN)' 15890.198 2
3 non-polymer syn 'PROTOPORPHYRIN IX CONTAINING FE' 616.487 4
4 non-polymer syn 'PHOSPHATE ION' 94.971 2
5 water nat water 18.015
221
: '
entity
id [ type src_method | pdbx_description formula_weight pdbx_number_
of _molecules
1 polymer nat 'HEMOGLOBIN (DEOXY) (ALPHA CHAIN)" | 15150.353 2
2 polymer nat 'HEMOGLOBIN (DEOXY) (BETA CHAIN)' 15890.198 2
3 non-polymer syn 'PROTOPORPHYRIN IX CONTAINING FE' 616.487 4
4 non-polymer syn 'PHOSPHATE ION' 94.971 2
5 water nat water 18.015 221 3




mmCIFD F — /N

I) =4 —

Z=ural ﬁ@%%

F— - NYa2a-FEKXDFEH, [1{TLAT—2hH0nE]| £ LTHRD
#

_symmetry.entry id 2HHB

_symmetry.space group name H-M 'P1 21 1"

_symmetry.pdbx full space group name H-M ?

_symmetry.cell setting

_symmetry.Int Tables number

#

symmetry

entry_id | space_group_name | pdbx_full _space_group | cell setting | Int_Tables_number
_H-M _name_H-M

2HHB 'P12171 ? ? 4
PythonMDIiHE -

D[FA] [FHA] [1TTES]

D['entity’] [

D[‘symmetry’] [‘entity 1d’][0]="2HHB’
‘space group name H-M"][1]=‘P 1 21 1’
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AN

Vi

e

O~

=% A b :mmCIF:

C T A X

rosl  https://pdbj.org/cif-editor/ X | [ Phaseand context shapethefur X | + B = x
&« (O & httpsy//pdbj.org/cif-editor/ s qa = -
CIF Editor (2hhb.cif)
atom_site
auth_asym_id | auth_atom_id | auth_comp_id | auth_seq_id | B_iso_or_equiv | Cartn_x | Cartn_y | Cartn_z | .
* | A N VAL 1 41.29 6.130 16.559 4.905
x | A CA VAL 1 41.33 6.870 17.784 | 4.702
x| A C VAL 1 31.64 8.377 17.548 | 4.913
x | A 0 VAL 1 38.31 8.820 16.980 | 5.922
| A CB VAL 1 52.26 6.345 18.763 | 5.731
x| A CG1 VAL 1 52.75 6.745 20.188 | 5.356
< | A CG2 VAL 1 58.75 4.826 18.612 | 5.847
x| A N LEU 2 27.63 9.146 18.005 | 3.962
x| A CA LEU 2 33.62 10.599 |17.914 |4.153
x | A € LEU 2 32.51 11.062 | 19.085 |5.062
A (0] LEU 2 31.03 10.829 20.254 4.744
x [ A CB LEU 2 34.38 11.269 18.078 2.776
A CG LEU 2 32.23 10.986 16.983 1.769
x [ A CD1 LEU 2 36.30 11.735 17.168 0.427
* | A CcD2 LEU 2 38.42 11.276 15.630 2.404
x | A N SER 3 26.50 11.674 | 18.766 |6.158
x| A CA SER 3 27.60 12.286 | 19.774 | 7.034
x| A © SER 3 30.36 13.529 |20.322 |6.334
| A 0 SER 3 27.40 13.995 |19.754 |5.344
x| A CB SER 3 23.83 12.719 | 19.060 |8.326
2 3 4 5 6 7 8 9 0 11 12 13 14 15 > >|

atom_sites

entry_id fract_transf_matrix[1] | fract_transf_matrix[1] | fract_transf_matrix[1] | fract_transf_matrix[2]
- [1] [2] [31 [1]
% | 2HHB .015462 .002192 .003698 -.001902
Gert-Jan BEKKER, T %
TanE[IE[I GEHDI’HEEID pdf

https://pdbj.org/cif-editor/

. mmCIF7 7 A I %R
BIENTES

%\\

PDBx/mmCIFEEZ [ZE - 7=
mmCIF 7 7 A LD A % X 1E

“mmCIFODARAR=EF v 735
ZHEF

XN —FEKXoATFaY
H, 11TORELTRIREINT
W3,

=, I FSA, LT 857, =0 R

Protein Data Bank’C“%'JﬁﬁT%PDBX/mmCIFﬂ/ﬁ ZOoWT

AAERFEE/61 4 (2019) 3 5/ 55 p. 159-160


https://pdbj.org/cif-editor/

atom siteDF7- 1T %

Djbzt) ﬁ/f

loop

_atom site.
_atom site.
_atom site.type symbol
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom sit

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

HETATM 4385 C
HETATM 4386

HETATM 4387
RT#ES

1

E O 0 ~J o U b W N

group_ PDB
id

label atom id
label alt id
label comp id
label asym id
label entity id
label seq id
pdbx PDB ins code

Cartn_ x

Cartn_y I [ T R E
Cartn z

occupancy

B iso or equiv

pdbx formal charge
auth seq id
auth comp id
auth asym id
auth atom i
X _PDB model num

N N VAL A 1 1 ? 6.130
C CA . VAL A1 1 ? 6.870
C C . VAL A1 1 ? 8.377
O O . VAL A1 1 ? 8.820
C CB VAL A 1 1 ? 6.345
C CG1l VAL A 1 1 ? 6.745
C CG2 . VAL A 1 1 ? 4.826
N N . LEU A 1 2 ? 9.1406
C CA . LEU A 1 2 ? 10.599
c C . LEU A1 2 ? 11.062
CHA HEM E ? 8.634
C CHB HEM E 3 ? 10.386
C CHC . HEM 3 ? 8.337
BF% BES e
TTHR% asyny;d

IHPDB 7 + — < v k DATOM/HETATM{TDIEER 14

atom_site D% [

LTEHINTWS,

l6.
17.

17

17

559
784

.548
l6.
18.
20.
18.
18.
.914
19,

980
763
188
612
005

085

7.898
9.965
6.403

XEERE BT EfE

F— R 2EBENANT D

- 905
.702
.913
.922
.731
.356
.847
.962
.153
.062

O W OO OO DD

-18.334

-14.276

-11.611
7PEfE

IHPDB7 #—~ v b D
ATOM/HETATMATICTEY 4 5 %)

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

[ N e e S S SR S S

1.00
1.00
1.00
SRS

41.29 2 1 VAL A N 1
41.33 2 1 VAL A CA 1
31.64 2 1 VAL A C 1
38.31 2 1 VAL A O 1
52.26 2 1 VAL A CB 1
52.75 ? 1 VAL A CGl 1
58.75 ? 1 VAL A CG2 1
27.63 ? 2 LEU A N 1
33.62 ? 2 LEU A CA 1
32.51 ? 2 LEU A C 1
17.24 2 142 HEM A CHA 1
23.17 ? 142 HEM A CHB 1
11.04 2 142 HEM A CHC 1

GEERTREES asym id(EE R F)
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SA75UEBERT5HE

mzEEY ¢ http://mmcif.wwpdb.org/docs/software-resources.html

HZNEZERR : https://mmcif.pdbj.org/docs/software-resources.html

&« O @ O fFUFFELGL | mmcifwwpdb.org/docs/software-resources.html oA P =

PDBx/mmCIF Contact Us

PDBx/mmCIF Software Resources

Software Libraries and Tools

= py-mmcif RCSB Python based mmCIF Core Access Library replacing CIFPARSE-OBJ wrapper

o CCP4 MMDB — MMDB is a macromolecular coordinate library, supporting CCP4 applications such as REFMAC and COOT

« GEMMI C++11 macromolecular library with Python and Fortran bindings

* CCIF CCP4 C++ library providing FORTRANT77 support and dictionary validation

« jotbx.cif and ucif — C++/Python library used by Phenix for reading and writing CIF files, including dictionary validation

« CIFPARSE-OBJ RCSB PDB C++ library for accessing and checking PDBx/mmCIF data files and dictionaries with supporting tutorial and examples.

« CIFPARSE-OBJ Python Wrapper Boost/Python wrapper for RCSB PDB C++ CIFPARSE-OBJ library

« Python PDBx RCSB PDB Python light-weight read/write tools for PDBx/mmCIF files and dictioanaries with examples and tutorials

« PDBeCIF PDBe Python package to work with mmCIF formatted files including tutorial and examples.

o readcif a fast C++ CIF and mmCIF parser.

« CBFLib Library of ANSI-C functions providing a simple mechanism for accessing Crystallographic Binary Files (CBF files) and Image-supporting CIF
(imgCIF) files

« mmLIB Python macromolecular toolkit (including support for mmCIF)

« BioJava mmCIF package — Java input and output methods for mmCIF
and a tutorial for the protein structure modules

« BioPython Python toolkit for computational biology including support for mmCIF

* PyCifRW Python CIF read and write methods

« StarTools Tokenizer Lexical analyser for STAR/CIF/mmCIF data inlcuding a JAVA implementation

« Perl STAR (mmCIF) Parser Several object-oriented Perl modules to parse mmCIF data files

= XML2PDB Open-source C++ program for converting XML to PDB format



http://mmcif.wwpdb.org/docs/software-resources.html
https://mmcif.pdbj.org/docs/software-resources.html

=)/ e

l — == 5
77 AT F—< v hOFFERIEHR
PDB
http://www.wwpdb.org/documentation/file-format-content/format33/v3.3.html

IHPDB7 # —~ v MIZDWLT

mmCIF 7 # — < MZTDUWT (ZEZERR)

http://mmcif.wwpdb.org/
mmCIF7 # —~ v FIZDWT (HARGERR) [mmar
https://mmcif.pdbj.org/

¢ PDB Exchange Dictionary (PDBx/mmCIF)ICsEfl A E RN EHNN TS

PDBj csesynescsvnsLs

ar Anniversar y 28


http://www.wwpdb.org/documentation/file-format-content/format33/v3.3.html
https://mmcif.pdbj.org/
http://mmcif.wwpdb.org/

SENFRENL & AY)FHYEN

(Asymmetric Unit) (Biological Unit)

PDBcode:1a5k

Asymmetric Unit

PDBcode:3gyr

AT

assembly_id=5 assembly_id=6 assembly_id=7 assembly_id=8
Asymmetric Unit Biological Unit



Biological Unit (D ECE

— 1\

4

mmCIF 7#—<v(1a5k)

label_asym_id=A,B,C:EEEH &
label_asym_id=D,E,F: /K% T

_pdbx struct assembly.
_pdbx struct assembly.
_pdbx struct assembly.
_pdbx struct assembly.
_pdbx struct assembly.
#

_pdbx struct assembly
_pdbx struct assembly
_pdbx struct assembly

#
loop_

_pdbx struct oper list.
_pdbx struct oper list.
_pdbx struct oper list.
_pdbx struct oper list.
_pdbx struct oper list.
_pdbx struct oper list.
_pdbx struct oper list.
_pdbx struct oper list.
_pdbx struct oper list.
_pdbx struct oper list.
_pdbx struct oper list.
_pdbx struct oper list.
_pdbx struct oper list.
_pdbx struct oper list.
_pdbx struct oper list.
_pdbx struct oper list.

1 'identity operation'
2 'crystal symmetry op
3 'crystal symmetry op

id

details

method details
oligomeric details
oligomeric count

gen.assembly id
gen.oper expression
gen.asym id list

id
type
name
symmetry operation
matrix[1][1]
matrix[1][2]
matrix[1] [3]
vector[1l
matrix|
matrix|
matrix
vector
matrix

(1]
[2]
[3]
(1]

[2]
[3]

matrix
matrix
vector

]
]
]
]
]
]
]
]
]
]
]
]

2
2
2
2
3
3
3
3

1 555 x,y,z
5 555 z,x,y
9 555 y,z,x

eration'’
eration'’

1

author and software defined assembly

PISA, PQS
nonameric
9

3= M (=
~

100
001
010

o O O
o B O

oper_expression : FEIZZE IR E &

H#EDPDB
A —<Y (1a5k)

REMARK 300 BIOMOLECULE: 1
F REMARK 300 SEE REMARK 350 FOR THE AUTHOR PROVIDED AND/OR PROGRAM
Cr REMARK 300 GENERATED ASSEMBLY INFORMATION FOR THE STRUCTURE IN

REMARK 300 THIS ENTRY. THE REMARK MAY ALSO PROVIDE INFORMATION ON
REMARK 300 BURIED SURFACE AREA.
REMARK 350
REMARK 350 COORDINATES FOR A COMPLETE MULTIMER REPRESENTING THE KNOWN
REMARK 350 BIOLOGICALLY SIGNIFICANT OLIGOMERIZATION STATE OF THE
REMARK 350 MOLECULE CAN BE GENERATED BY APPLYING BIOMT TRANSFORMATIONS
REMARK 350 GIVEN BELOW. BOTH NON-CRYSTALLOGRAPHIC AND
REMARK 350 CRYSTALLOGRAPHIC OPERATIONS ARE GIVEN.
REMARK 350
REMARK 350 BIOMOLECULE: 1
REMARK 350 AUTHOR DETERMINED BIOLOGICAL UNIT: NONAMERIC
REMARK 350 APPLY THE FOLLOWING TO CHAINS: A, B, C
REMARK 350 BIOMT1 1 1.000000 0.000000 0.000000 0.00000
REMARK 350 BIOMT2 1 0.000000 1.000000 0.000000 0.00000
REMARK 350 BIOMT3 1 0.000000 0.000000 1.000000 0.00000
REMARK 350 BIOMT1 2 0.000000 0.000000 1.000000 0.00000
REMARK 350 BIOMT2 2 1.000000 0.000000 0.000000 0.00000
REMARK 350 BIOMT3 2 0.000000 1.000000 0.000000 0.00000
REMARK 350 BIOMT1 3 0.000000 1.000000 0.000000 0.00000
REMARK 350 BIOMT2 3 0.000000 0.000000 1.000000 0.00000
REMARK 350 BIOMT3 3 1.000000 0.000000 0.000000 0.00000

1000010

0000100

0101000

FEARZE

> #1412 /£ 4 (oper_expression)&

TOEBRERT P FH(asym_id) DIEEET
biological unith g2 s TLVS,

Asymmetric unit

Biological unit
(assembly_id=1)




Biological Unit® g2 =151

BEH# DBiological unith'H5ZE L. TNENEID assembly_id AR TS

loop_

_pdbx_struct_assembly.id
_pdbx_struct_assembly.details
_pdbx_struct_assembly.method_details
_pdbx_struct_assembly.oligomeric_details
_pdbx_struct_assembly.oligomeric_count

1 author_defined_assembly ? hexameric 6
2 author_defined_assembly ? hexameric 6
3 software_defined_assembly PISA,PQS dimeric

4 software_defined_assembly PISA,PQS dimeric
5 software_defined_assembly PISA,PQS dimeric
6 software_defined_assembly PISA,PQS dimeric
7 software_defined_assembly PISA,PQS dimeric
8 software_defined_assembly PISA,PQS dimeric
#

loop_

_pdbx_struct_assembly _gen.assembly_id
_pdbx_struct_assembly_gen.oper_expression
_pdbx_struct_assembly gen.asym_id_list

11 AM,N,0,PQ,UB,B,R,S,T,UVVB,CWX)Y,Z,AAWB,D,BA,CA,DA,EA,FA XB,E,GA,HA,IA,JA,KA)YB,F,LA,MA,NA,OA,PA,ZB

2 1 G,QA,RA,SA,TA,UA,AC,H VA WA, XA,YA,ZA,BC,|,AB,BB,CB,DB,EB,CC,J,FB,GB,HB,IB,JB,DC,K,KB,LB,MB,NB,OB,EC,L,PB,QB,RB,SB,TB,FC
31 FLA,MA,NA,OA,PA,ZB,J,FB,GB,HB,IB,JB,DC
41 E,GA,HA,IA,JA,KAYB,K,KB,LB,MB,NB,OB,EC
51 A,M,N,0,P,Q,UB,I,AB,BB,CB,DB,EB,CC

6 1B,R,5,T,U,V,VB,H VA WA XAYA,ZA,BC
71CWX)Y,Z,AAWB,G,QA,RA,SA,TA,UA,AC

8 1 D,BA,CA,DA,EA,FA,XB,L,PB,QB,RB,SB,TB,FC

NNNNNN

assembly_id=3  assembly_id=4 assembly_id=5

# assembly_id=6  assembly_id=7 assembly_id=8
_pdbx_struct_oper_list.id 1

_pdbx_struct_oper_list.type 'identity operation'

_pdbx_struct_oper_list.name 1 555 PDBcode:3gyr

_pdbx_struct_oper_list.symmetry operation x,y,z



