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e https://molview.org/

@ o

v MolView ~ Tools v Model v Protein v  Jmol v

~ W ¢ D
1 1 1
= Start using the new MolView! Old app
= v Sketch and view small molecules V' Protein viewer
- v Fully redesigned sketcher and viewer V' Jmol integration (MEP surfaces)
Lt : - . , . .
v Live 3D synchronization while sketching Detailed comparison here
Q v Multiple structures side by side Continue to old app
A v/ Lewis structures and reaction diagrams . .
By closing = #Using MolView, you agree to
O : the Terms of Use.
Complete list of features here oS * 7& ‘a2
O \ IE / \ /3 / 7N ‘I') =
O Start View tutorials ettt sath R sk
S’ e —— « Deprecated with only c fixes
O « Remains available to leverage the Jmc
= / Developed 2024 - present
et O / + New foundation for more awesome chemistry education software
_ + Premium features to support sustainable development (learn more)
e
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e PubChem: NCBIDALEWIT —FR—X

o [LEBIRT—INE: {EFME. (ELFRID. EVEERED
Bz et

o DT, IFIN. SMILES. InChlKeyl|C XKB1&EXR
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PubChem®i&R3&

National Library of Medicine

National Center for Biotechnology Information

PUb© hem About Docs Submit Contact

Explore Chemistry

Quickly find chemical information from authoritative sources

caffeine

Compound Gene

Taxonomy

1 1 9 M Compounds

RN B DR E

caffeine

Caffeine citrate

Caffeine benzoate
Caffeine-d9

Caffeine monohydrate
Caffeine sodium salicylate
Caffeine-trimethyl-13C3
Caffeine salicylate
Caffeine, Citrated

Caffeine, synthetic

3Z0IVI substances

ZISIVI Bioactivities

caffeine susceptibility
caffeine metabolism QTL 1
caffeine metabolism QTL 2

caffeine metabolism QTL 3

Caffeine, caldum, zinc sensitivity 1

carmine
cysteine-3
cysteine-9
cysteine-11

cysteine-12

4Z1VI Literature

Ribes affine
Colon affine

VP Tt A0
viezZiur

Percnon affine

S TIVI patents
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m National Library of Medicine

National Center for Biotechnology Information

PUb @ hem About Docs Submit Contact

SEARCH FOR
caffeine Q \

Treating this as a text search.

BEST MATCH]D{,D %2179

caffeine; 58-08-2; Guaranine; 1,3,7-Trimethylxanthine; Methyltheobromine; Theine; Thein; Cafeina; ...

l‘m Compound CID: 2519
MF: CgHygN4O; MW: 194.19g/moal
IUPAC Name: 1,3,7-trimethylpurine-2,6-dione
Isomeric SMILES: CN1C=NC2=C1C({=0)N(C(=Q)N2C)C
InChiKey: RYYVLZVUVIVGH-UHFFFAOYSA-N
InChl: InChl=15/C8H10N402/c1-10-4-9-6-5(10)7(13)12(3)8(14)11(6)2/h4H,1-3H3
Create Date: 2004-09-16

Summary Similar Structures Search Related Records PubMed (Me5H Keyword)

Compounds Substances Genes Proteins Pathways BioAssays Literature Patents
(275) (1,690) (6) (34) (23) (594) (39,408) (3,121)
Searching chemical names and synonyms including IUPAC names and InChlKeys across the compound collection. Mote that annotations text from compound summary pages is not searched.
Read More...
275 results = Filters SORT BY Relevance W ¥ Download v
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m National Library of Medicine

Pu b h e m About Docs Submit Contact s . ?\ Search PubChem o
© SFEIFLEWATHvoa—k

99 Cite i Download

Caﬁe| ne CONTENTS

I Title and Summary

COMPOUND SUMMARY

1 Structures e
PubChem CID 2519 2 Names and |dentifiers ~
Structure 3 Chemical and Physical Properties -

g e g e 4 Spectral Information -
o R
3 3 Yo 5 Related Records ~

6 Chemical Vendors

2D 3D Crystal 7 Drug and Medication Information s
8 Food Additives and Ingredients w
Chemical Safety
9 Agrochemical Information -
10 Pharmacology and Biochemistry -
N " F .
. ml] ’%& IE&I:% ﬁ 11 Use and Manufacturing -
Irritant )
. 12 Identification v
Laboratory Chemical Safety Summary (LCSS) Datasheet
13 Safety and Hazards -
Molecular Formula CgHqgN4O5 14 Toxicity ~
Synonyms caffeine 15 Associated Disorders and Diseases
58-08-2 16 Literature -
Guaranine 17 Patents ~
1,3,7-Trimethylxanthine 18 Interactions and Pathways ~
Methyltheobromine
y 19 Biological Test Results =

View More...
e viere 20 Taxonomy

Malarilar Weainht 104 1Q A/l 21 Classification ~
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Pub@hem Caffeine (Compound) TC;)p
A= =
1 Structures BiE @
99 Cite ¥ Download
-2
1.1 2D Structure ® & CONTENTS

Q, structure search 59 Getimage ¥ Download Coordinates Title and Summary

1 Structures Ad
Chemical Structure Depiction H 2 Names and Identifiers v
3 Chemical and Physical Properties ke
[} 4 Spectral Information v
~ . H/ 5 Related Records ks
| > 6 Chemical Vendors
)\ N/ 7 Drug and Medication Information N
0 N - i
| 8 Food Additives and Ingredients ke
9 Agrochemical Information ke
+ 10 Pharmacology and Biochemistry A
_— 11 Use and Manufacturing A
12 Identification v
» PubChem 13 Safety and Hazards v
14 Toxicity ke
15 Associated Disorders and Diseases
1.2 3D Conformer ®@C _
16 Literature A
Q, structure Search 9 Getimage # Download Coordinates 17 Patents -
18 Interactions and Pathways ke
Interactive Chemical Structure 0y 19 Biological Test Results >
Maodel
20 Taxonomy
@ Ball and Stick 21 Classification v
O sticks 22 Information Sources
O Wire-Frame
O Space-Filling

Show Hydrogens

[ Animate
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Pllb@ hem Caffeine (Compound)

2 8I1&ID

2 Names and Identifiers

@

2.1 Computed Descriptors

@

2.1.1 IUPAC Name

@0

1.3, 7-timethylpurine-2,6-dione
Computed by Lexichem TK 2.7.0 (PubChem release 2021.10.14)

» PubChem

2.1.2 InChl

@C

InChl=15/C8H10N402/c1-10-4-9-6-5(10)7(13)12(3)8(14)11(6)2/h4H,1-3H3
Computed by InChi 1.0.6 (PubChem refease 2021.10.14)

» PubChem

2.1.3 InChIKey

@C

RYYVLZVUVUVGH-UHFFFAOYSA-N
Computed by InChi 1.0.6 (PubChem refease 2021.10.14)

» PubChem

2.1.4 SMILES

CN1C=NC2=C1C(=0)N(C{=0)N2C)C
Computed by OEChem 2.3.0 (PubChem release 2021.70.14)

» PubChem

2.2 Molecular Formula

CgH1oN4O;

Cnmnited v PithiChem 2.2 (PubChem release 2021.10.14]

" Cite

CONTENTS

Title and Summary

1 Structures

2 Names and Identifiers

3 Chemical and Physical Properties
4 Spectral Information

5 Related Records

& Chemical Vendors

7 Drug and Medication Information
8 Food Additives and Ingredients

9 Agrochemical Information

10 Pharmacology and Biochemistry
11 Use and Manufacturing

12 Identification

13 Safety and Hazards

14 Toxicity

15 Associated Disorders and Diseases
16 Literature

17 Patents

18 Interactions and Pathways

19 Biological Test Results

20 Taxonomy

21 Classification

22 Information Sources
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e SMILES (Simplified Molecular Input Line Entry
System): {EZF@EEZTF A MZINTERIR I DA T,
DFOBEENBEIRZEGR(CEINTED

- 7K (H20) O
- I5_/—)L CCO
- BJxA4> Cnlcnc2clc(=0)n(c(=0)n2C)C

e InChIKey (International Chemical Identifier
Key): {tEZMEBEZ —R(Cianl 9 S T2HDEERD
FH5C. InChl (EFMEZF#RIF) &/ \wv=>1EEU
CTERMRLIZED

- 7K XLYOFNOQVPJINP-UHFFFAOYSA-N
- T4 —)L XLYOFNOQVPJINP-UHFFFAOYSA-N
- 37 T4 > RYYVLZVUVIIVGH-UHFFFAOYSA-N
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MolView(C K3 ¢tk

e MolViewT. 7K (H,0) . TH> (CHg) . 7>
TEZOALAA> (NH,®) . T /=)L
(C,H:OH) . 77t hk77ILE R (CH;CHO) %
FiEEZ/EFD CRRUTCHELD
- JIMOIRRT. DFFFEMNT>>vIL [MEP] . &EfF
[Charge] . &5 EOMRFE—A> b~ [Bond
dipoles] . EAEDBIBFE—A> & [Overall
dipole] #&XRrUIED. IXRILF—F/IMEL TEnergy
Minimization] ZE1T7ULIEDULTHKLD
NAD(&. AT
B F EIKREZITE
7L d—)URkSREESR ADHIC KBRS U9 = (K

C,H.OH + NAD* = CH,CHO + NADH + H+ TRIGIcHE)

7t N 7)IL7 B RERKEREE3R ALDHIC KD RIG
CH,CHO + NAD* + H,O — CH,COOH + NADH + H*
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MolView(C K3 ¢tk

MolView ~ Tools ~ Model| ~ Protein ~  Jmol ~

O ¢ 2Dto3D High Quality
o C Clear
CALCULATIONS
H MEP surface lucent DFERERTUIYIL(FFER)
N MEP surface opaque NFREERTUIYIL(FEH)
0 Charge B AT
> Bond dipoles a8 DO XIBF
Overall dipole LR WABF
5 Energy minimization IR)L¥F—&/ME
I: MEASUREMENT
Cl Distance
Br Angle

Torsion
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Backbone
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Ribbons Ribbons (edged)
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Surface

BIRFZ2I7 2T IV I—)ILAHEED DFOREZ3DDEMNE,. Awv 1,
k& L. ©OXRETHRR Ry hCTHRRID

RFD [EEDODKRSST] Z2REBEE DFOMOFEERT Y RAHEDED
(CRR. DFREADOHMOLHDND RBXx3

T72oF VD=V AR¥ERE: RFEIEFEEF DOLESH. MOFEFMNED EEF
AT RFETD. €D [CNUUEEDIFRWEEEE] #0707 >F )LD —)L AR
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D FREDRI

o J7>FI)LI—)LARE: BF =27 >FTI)ILIT—)LAERDEKEHRU.
DFEREE. CNSOEKOXREZDRATEEDEUTEERSIND

o AIRIEANRM (Solvent Accessible Surface, SA) : J7>F)LD—)L
ARALIC—EOHEFEOTO-TEREENAUEEE. Z2OFDDEE
MR 9 D ZRM
- vdWXREZ., JO—TJEKOFRODIEHERULIEED
- JO-J8: fIZE KDFOERELTLA AZRE

e DFEM (Molecular Surface, MA) : J7>FI)ILD—)LAEKELECT
O—JBk&EEN U E S TEIDIRENMEAITEZ DRSO SHRERME

JO—J8k Solvent Excluded

vdWZR H AR AR R DFRE
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CartoonZxk 7~

A IR PR AR R

B INDBDORESE
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« I\ DEBEF—4)\> 7 (Protein Data Bank, PDB)

RCSB PDB

SIPIDE

PROTEIN DATA BANK

§ PDB-101

#» Deposit

A\

- )\ DBDEEZFIDIC. BETDITFS

LIz —AFR—=X
— https://www.rcsb.org/

Deposit + Search ~ Visualize ~ Analyze ~ Download ~ Learn ~ About ~ Careers COVID-19

[ 26.045 [=) 1.068.577 Enter

Structures from the Computed Structure
a FPDB archive Models (CSM)

Advanced Search | Browse Annotations

SPDB fonwkeom HNAKB [Guvioe @ PDB-IHM

Redesigned PDB Statistics Support Enhanced Functionality

RCSB Protein Data Bank (RCSB PDB) enables breakthroughs in science and education
by providing access and tools for exploration, visualization, and analysis of:

B Experimentally-determined 3D structures from the Protein Data Bank (PDB) archive

ﬂ Integrative 3D Structures from the PDB Archive

Q Search E Computed Structure Models (CSM) from AlphaFold DB and ModelArchive

Ld Visualize
£ Analyze

# Download

Bl Leamn

P

Q

» E... PDB-101

== Training
Resources

Explore

Integrative
Structures

Explore Statistics

= AN X

Help MyPDB

Include CSM @ .
Helj
fXWOQin

December Molecule of the Month

FOXP3

Latest Entries

RN B DR E
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PDBD#%E (1)

RCSB PDB Deposit + Search ~ Visualize ~ Analyze ~ Download ~ Learn ~ About ~ Careers COVID-19 : Contact us MyPDB ~
; ', ;. E 227,933 structures from the PDB
Q: > Include CSM @
R OTEIN DATA BANK 1,068,577 Computed Structure AN
httDS /} rCSb Or Models (CSM) Advanced Search | Browse Annotations Help

POB D ¥ o) kst EmpiRR

SPDB #onDukeor: §NAKB [ uwos € PDB-Dev

i PDB-101

RCSB Protein Data Bank (RCSB PDB) enables breakthroughs in November Molecule of the Month
science and education by providing access and tools for exploration,

visualization, and analysis of:

#» Deposit e D&%
Q search BEDHFER (B YH b #EBEIRE) o
S Visualive *ﬁ 0)7‘774‘1’7Z§'R

i Analyze
*ﬁLd)’f F 7=l
A TDEEERED

# Download

Wl Leamn

Latest Entries Asof 26 202+ Features & Highlights m Publications~

Access SDF/MOL fo atted CCD December 1: World AIDS Day

files from the PDB archive

Watch the documentary Target Zero to
Chemical Component Dictionary files

learn about the challenge and

with ideal gE,‘Oﬂ'IE,‘tI"IE.,‘S in SDE/MOL emotional complexity of the fight to
format are now available rantral LV infantinm

sanM:-L

A INTDBEDEE
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PDBD#RFE (2)

RCSB PDB Deposit + Search ~ Visualize ~ Analyze ~ Download ~ Leamn ~ About ~ Careers COVID-19 Help ‘ Contactus MyPDB ~

PDB B
PDB |Dr$ﬁ§ N PDB“°|’D°T4HHB 1D ™ PDB ID » —E D& AIF.
SPDB #once ENAKB (i OPDBD xﬂl%‘l}'C—T—tF&’ﬁﬂl%ﬁC*

RCSB Protein Data Bank (RCSB PDB) enables breakthroughs in
science and education by providing access and tools for exploration,
visualization, and analysis of:

#» Deposit . Experimentally-determined 3D structures from the Protein Data
Bank (PDB) archive

Q Search Computed Structure Models (CSM) from AlphaFold DB and
ModelArchive

Eal Visualize These data can be explored in context of external annotations providing
a structural view of biology

i Analyze

Explore E... PDB-101
NEW s Training

W Leam Features

& Download

Malaria Parasite PTEX

Latest Entries As of Tue Nov 26 2024 Features & Highlights m Publications ~

A . estomverosscne 1| IR o oror it
20174, #HLLPDB IDOE AN FERENS Ipdb_ OOOO1ach(OOOO10)“B 7L B F5HT)
IDIZIFEN—=2328 M, THFAMNRAZV T DBESRIE
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RCSB PDB Deposit + Search » \Visualize * Analyze ~ Download ¥ Leam » About~ Careers COVID-19

% 4]
o jij 246,045 (=] 1.068,577 _ o
o= P D B Structures Computed [Enter search term(s), Ligand ID or sequence Include CSM @
PROTEIN DATA BANK from the Structure
PDE archive Models Advanced Search | Browse Annotations Help
(CSM)

IR SPDEB 2onareorx 5 NAKB G yvos € PDB-IHM

27AIDFAorA—k
Structure Summary Structurs Annotations Experiment Sequence erZﬂe er=fo

B Dizplay Files = Download Files « €F Data API

T74ILDRT
“| 34HHB ' pdb_00004hhb

THE CRYSTAL STRUCTURE OF HUMAN DEOXYHAEMOGLOBIN AT 1.74 ANGSTROMS
RESOLUTION

PDB DOI: hitps://doi.org/10.2210/pdb4HHE/pdb  Entry: 4HHE supersedes: 1HHB

Classification: OXYGEN TRANSPORT
Organism(s): Homo sapiens
Mutation(s): No €

Deposited: 1984-03-07 Released: 1984-07-17
Deposition Author(s): Farmi, G_, Perutz, M.F.

A (RN THAS

B. I . I ‘> v Experimental Data Snapshot wwPDB Validation € & 3D Report || Full Report
( - IC O_g ICa - e £4] Method: X-RAY DIFFRACTION Metric Percentile Ranks Value
Biolpgical Unit) & = Resolution: 174 A . Custscore — 1

% Explore in 3D: Structurs | Sequence Annotations | R-Value Work: % ,%% % 14: Ramachandran outliers D |25

Validation Report | Ligand Interaction (HEM) 0.135 (Depositor) @ T o

Waorse Better
Global Symmetry: Cyclic - C2 @ (Explore in 3D) ;:“::""\"""‘ "“r _—
Global Stoichiometry: Hstero 4-mer - A2E2 @ T m————"
— R XBNF IR
Pseudo Symmetry: Dihadral - D2 @ (Explors in 3D) This is version 4.2 of the entry. See com < z :F A
Pseudo Stoichiometry: Homo 4-mer - A4 @ ( 7 7 Z l\ 5 7 I\ )

\,
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PDBD#RFE (4)

RCSB PDB Deposit ~ Search ~ Visualize ~ Analyze ~ Download ~ Learn ~ About ~ Documentation ~ Careers COVID-19

:_; ] E 212,303 Structures from the PDB

J

S ~ 3D Structures @ Include CSM @ n
PROTEIN DATA BANK E 1,068,577 Computed Structure

Models (CSM
. (CSR) Advanced Search | Browse Annotations Help

SPDB fonurcon: §NAKB [rwoe @ PDB-Dev

Structure Summary Structure Annotations Experiment Sequence Genome Versions

FASTAH:Z :T:t 0) @E’ 5” EDisplayFiles~ @ Download Files ~ (- JoRERAs]
] Qﬁﬁg*f ILELR

-~ T —
THE CRYSTAL STRUCTURE OF HUNIZ
RESOLUTION mmCIF Format (Header)

FASTA Sequence

N AT 1.74 ANGSTROMS

PDB DOI: https://doi.org/10.2210/pdb4HHB/pdb  Enl

PDB Format

Classification: OXYGEN TRANSPORT PDB Format (Header)

Organism(s): Homo sapiens

Mutation(s): No €

Deposited: 1984-03-07 Released: 1984-07-17

Deposition Author(s): Fermi, G Perutz. M.F

Experimental Data Snapshot wwPDB Validation €& & 2D Report || Full Report

Method: X-RAY DIFFRACTION Metric Percentile Ranks Value

) Resolution: 1.74 A Clashscore — 11
e Expl.nre n 3D SFrUCture | Sequence R-Value Work: 0.135 Ramachandran outliers B B
Annotations | Validation Report |
Ligand Interaction (HEM) Sidechain outliers . _M BA%
B Pevcenibe relasive o all X-ray structures

Global Symmetry: Cyclic - C2 @ (Explore in 3D) [ Perccmibeeeltive o Xoray structures of sl sesolution

Global Stoichiometry: Hetero 4-mer - A2B2 €

This is version 4.1 of the entry. See complete history.

Pseudo Symmetry: Dihedral - D2 @ (Explore in
3Dy
Pseudo Stoichiometry: Homo 4-mer - A4 €

Literature Download Primary Citation «
Find Similar Assemblies
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RCSB PDB Deposit + Search » \Visualize * Analyze ~ Download ¥ Leam » About~ Careers COVID-19

=o
e 246,045 1,068,577
= P D B Structures a Computed [Enter search term(s), Ligand ID or sequence Include CSM @ .

0o
PROTEIN DATA BANK from the Structure
PDE archive Models Advanced Search | Browse Annotations Help
(CSM)

IR SPDEB 2onareorx 5 NAKB G yvos € PDB-IHM

nome Versions

B 4HHB ' pdb_00004hhb

THE CRYSTAL STRUCTURE OF HUMAN DEOXYHAEMOGLOBIN AT 1.74 ANGSTROMS
RESOLUTION

PDB DOI: hitps://doi.org/10.2210/pdb4HHE/pdb  Entry: 4HHE supersedes: 1HHB

Classification: OXYGEN TRANSPORT
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. HEADER KINASE H R LDWIDE
_I:O) E’[EU TITLE N-ACETYL-L-GLUTAMATE KINASE FR{\4g
L 2 WITH IS SUB SR N Ty L L | T
TITLE 3 ANALOG AMPPNP
COMPND MOL_ID: 1; Protein Data Bank Contents Guide:
COMPND 2 MOLECULE: ACETYLGLUTAMATE KIN
COMPND 3 CHAIN: A; Atomic Coordinate Entry Format Description
COMPND 4 SYNONYM: NAG KINASE, AGK, N-A
COMPND 5 PHOSPHOTRANSFERASE;
COMPND 6 EC: 2.7.2.8; Introduction
COMPND 7 ENGINEERED: YES
SOURCE MOL ID: 1; Title Section
SOURCE 2 ORGANISM SCIENTIFIC: ESCHERIC
SOURCE 3 STRAIN: BL21 (DE3); * HEADER * SOuReE * AUTHOR
= OBSLTE * KEYWDS * REVDAT
SOURCE 4 EXPRESSION_SYSTEM: ESCHERICHI J— .« EXPDTA o SPRSDE
SOURCE 5 EXPRESSION SYSTEM STRAIN: BL2 Y soLr PR -
SOURCE o EXPRESSION SYSTEM PLASMID: PE « CAVEAT « MDLTYP « REMARKS
SOURCE 7 OTHER_DETAILS NOVAGEN * COMPND
KEYWDS ACETYLGLUTAMATE KINASE, CARBAM
KEYWDS 2 ARGININE BIOSYNTHESIS, PHOSPH Primary Structure Section
KEYWDS 3 CRYSTALLOGRAPHY * DBREF (standard format) * SEQADV * MODRES
EXPDTA X-RAY DIFFRACTION « DBREF1 / DBREF2 « SEQRES
AUTHOR S.RAMON-MAIQUES, A.MARINA, F.GIL
REVDAT 1 16-MAY-02 1GS5 0 Heterogen Section
JRNL AUTH S .RAMON-MAIQUES, A.MAR - o HETNAM . HETSYR
JRNL TITL  STRUCTURE OF ACETYLGL . FormuL
JRNL TITL 2 FOR ARGININE BIOSYNTH
JRNL TITL 3 AMINO ACID KINASE ENZ Secondar! Structure Section
JRNL REF STRUCTURE
JRNL REFN  ASTM STRUE6 UK ISSN * e *snee
v REMARK 1 Connectiéél&nnotation Section
REMARK 2
s SSBOND s LINK s CISPEP
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HEADER  KINASE 28-DEC-01  1Gs5 «—— 7 ERHR)
I HDIELE (5% TITLE N-ACETYL-L-GLUTAMATE KINASE FROM ESCHERICHIA COLI COMPLEXED
= TITLE 2 WITH ITS SUBSTRATE N-ACETYLGLUTAMATE AND ITS SUBSTRATE <—
BED67T L) | TITLE 3 ANALOG AMPPNP 24k
COMPND  MOL_ID: 1; AN R
COMPND 2 MOLECULE: ACETYLGLUTAMATE KINASE; <+—— 7/J ia)% Al 1
COMPND 3 CHAIN: A; % T4 DOIDD R
DFDANZE{ COMPND 4 SYNONYM: NAG KINASE, AGK, N—ACETYL—L—GLUT?D;_ATE 5-
COMPND 5 PHOSPHOTRANSFERASE;
COMPND 6 EC: 2.7.2.8;
\ COMPND 7 ENGINEERED: YES < EBiIEFILEFIZEUVERLEED

SOURCE MOL ID: 1;

SOURCE 2 ORGANISM SCIENTIFIC: ESCHERICHIA COLI; q—n E*%O)%%t 4
SOURCE 3 STRAIN: BL21 (DE3);
EE;E{ SOURCE 4 EXPRESSION SYSTEM: ESCHERICHIA COLI;
SOURCE 5 EXPRESSION SYSTEM STRAIN: BL21 (DE3);
SOURCE 6 EXPRESSION SYSTEM PLASMID: PET-15B;
SOURCE 7 OTHER DETAILS: NOVAGEN

KEYWDS ACETYLGLUTAMATE KINASE, CARBAMATE KINASE, AMINO ACID KINASE,
KEYWDS 2 ARGININE BIOSYNTHESIS, PHOSPHORYL GROUP TRANSFER, PROTEIN
KEYWDS 3 CRYSTALLOGRAPHY

EXPDTA X-RAY DIFFRACTION
AUTHOR S.RAMON-MAIQUES, A.MARINA,F.GIL-ORTIZ,I.FITA,V.RUBIO
REVDAT 1 16-MAY-02 1GS5 0
( JRNL AUTH S.RAMON-MAIQUES,A.MARINA,F.GIL-ORTIZ,I.FITA,V.RUBIO
JRNL TITL STRUCTURE OF ACETYLGLUTAMATE KINASE, A KEY ENZYME
Krﬁﬁ,l.$$&< JRNL TITL 2 FOR ARGININE BIOSYNTHESIS AND A PROTOTYPE FOR THE
A JRNL TITL 3 AMINO ACID KINASE ENZYME FAMILY, DURING CATALYSIS.
JRNL REF STRUCTURE V. 10 329 2002
\ JRNL REFN ASTM STRUE6 UK ISSN 0969-2126

REMARK
REMARK
REMARK
REMARK

RESOLUTION. 1.50 ANGSTROMS. X%ﬁ@%ﬁ[iﬁ@{%fi
REMARK REFINEMENT. *‘éi%'s' “: 0) $ ;’z-E

1
2
2
3
e A 3
%%(&Fﬂ REMARK 3 PROGRAM : REFMAC
-d—égi%m< REMARK 3 AUTHORS : MURSHUDOV, VAGIN, DODSON
A REMARK 3
REMARK 3
REMARK 3
REMARK 3
REMARK 3
REMARK 3
]

DATA USED IN REFINEMENT.
RESOLUTION RANGE HIGH (ANGSTROMS) : 1.50
RESOLUTION RANGE LOW ANGSTROMS : 50.00

DATA CUTOFF ﬁﬁ;j E 0.000 42

COMPLETENESS FOR ANGE 99.9
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mmCIF&ZPDBML/ XML

PDBML/XML (The Protein Data Bank
Markup Language)

XMLIK, A—FD B DETEIRETERLSIZLI=v—07vT
EECHE(—RIZHVLN TN

<?xml version="1.0" encoding—"UTF 8" 2>

mmCIF (Macromolecular
Crystallographic Information Framework)

Eff#ERFEE (UCr £E N1 ETHRFE SN T-Crystallographic
Information Format (CIF) 4 {AS a2 FRIZHRERLI=£D
data 1GS5

# | nameé&value® %t

_entry.id 1GS5

#

_audit conform.dict name
audit conform. dict _version
audit conform.dict location

http://mmcif.pdb.org/dictionaries/ascii/mmcif _pdbx.dic

#

loop

mmcif pdbx.dic
1.0670

_database 2.database id L\%L\%f;’l‘%*&d)*ﬁiﬁ
BHELT. M—HgEX

database 2. database code
PDB 1GS5

i‘.BI EBI-9174 —C'E -d—é

loop
_database PDB rev.
_database PDB_rev.
_database PDB rev.
~database PDB rev.status
_database_PDB_rev.replaces
_database PDB rev.mod type
1 2002-05-16 2001-12-28 ? 1GS5 O
2 2009-02-24 = ? 1Gs5 1
#

database PDB rev record.rev_num 2

num
date
date original

" database PDB rev_ ~ record.type VERSN
database PDB _rev_record.details ?
#
_pdbx database status.status code REL
_pdbx database status.entry id 1GS5
_pdbx database status.deposit site EBI
_pdbx database status.process site EBI

_pdbx database status.

AN B DR E

SG_entry

<PDBx:datablock datablockName="1GS5

tag&content® %

xmlns:PDBx="http://pdbml.pdb.org/schema/pdbx-v32.xsd"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://pdbml.pdb.org/schema/pdbx-

<PDBx:atom siteCategory>
<PDBx:atom site id="1">

<PDBx:B iso or equiv>37.50</PDBx:B iso or equiv>
<PDBx:B iso or equiv esd xsi:nil= "true" />
<PDBx:Cartn x>24.253</PDBx:Cartn_ x>

<PDBx:Cartn x esd xsi:nil="true" />
<PDBx:Cartn y>42 093</PDBx:Cartn y>
<PDBx:Cartn y esd xsi:nil="true" />
<PDBx:Cartn z>39.424</PDBx:Cartn z>
<PDBx:Cartn z esd xsi:nil="true" />
<PDBx:auth asym id>A</PDBx:auth asym id>
<PDBx:auth atom id>N</PDBx:auth atom id>
<PDBx:auth comp id>MET</PDBx:auth comp id>
<PDBx:auth seq id>1</PDBx:auth seqg id>
<PDBx:group PDB>ATOM</PDBx:group PDB>
<PDBx:label alt id></PDBx:label alt id>
<PDBx:label asym id>A</PDBx:label asym id>
<PDBx:label atom id>N</PDBx:label atom id>
<PDBx:label _comp_ ~ 1d>MET</PDBx:label _comp_id>
<PDBx:label entity id>1</PDBx:label entity id>
<PDBx:label seq id>1</PDBx:label seq id>

<PDBx:occupancy>0.80</PDBx:occupancy>
<PDBx:occupancy_esd xsi:nil="true" />
<PDBx:pdbx PDB ins code xsi:nil="true" />
<PDBx:pdbx PDB model _num>1</PDBx:pdbx PDB model

<PDBx:pdbx formaL%ggtrge xsi:nil="true" />
<PDBx:type symbol> PDBx:type symbol>
</PDBxratom site>
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4-turn(i) = Hbond(i, i+4) = [Hbond(i-1, j) A Hbond(j, i+1)] v [Hbond(j~1, i) A Hbond(i, j+1)]

o) , H o) _ H
- || i1 | I it+1 |
I N N
SN I ~c, NN TN
_ . | | | |
O=c 0=C~— il H Q l H Q
. N
- N—H N o H o H
| ’+é / -/ || | |
—C __c ~Cu ~=C o N - C, N
OTEC 0T SN, NN
C.” P ST j A
+4 H 0 H 0
antiparallel bridge(i, /)
= [Hbond(i, /) A Hbond(j, i)] v [Hbond(i—1, j+1) A Hbond(j—1, i+1)]
8 g
DFIT ST+« W IXTIlE. oo N O G N BN
-z A it C C, N C C, N
D UTTIKERGE DI\ I A I o !
FRIAEICFHIHLTWD H 0 H 0
I I
N q c.__ N C, C
| .
0 H / 0 H

B INDBDORESE



A5—T>
15—%4'> PDB ID: 1BKV

RIECHE - BELREERBMT DMHEIRDF 1\
BT, AMEDFUNIE2AERDFIB0%ZEEDHSD

Gly-Pro-HypEF—7 D #&YRL

ZELEAEE

ErOS NN

7OE|I).> NH 7°|:||)~// I:"I:"_“F“/

o =D ZaY
cq s g 7°|:|U>l SEADEENED LS
tj'ZD':'jF; "o \ ITEBRIN TS
HO NH

O
KFRIEEER
A, a5—4 O
DREEN
I2FE

ChimeraT/KRIRFZ &ML (Tools—St
Editing—Add Hydrogens) . K&xfEEE RSt N
TH & (Tools— Structure Analysis—H-bonds) PDB-101 P85 594

EEL Mg 006


http://pdb101.rcsb.org/
http://pdb101.rcsb.org/
http://pdb101.rcsb.org/

=5—t

aZ”Z=5—t PDB ID: 1SMD  #EE\>F> > = NRIT BE%E

RCSB PDB Deposit + Search ~ Visualize ~ Analyze ~ Download ~ Learn ~ About ~ Careers COVID-19

Models (CSM) Advanced Search | Browse Annotations Help

SPDEB #onareome B NAKB (& mwios @ PDB-Dev

Struc ary Structure Annotations Experiment Sequence Genome Versions

ayFiles v & Download Files « ¥ Data API

Biological Assembly 1 €

B8 1SMD

HUMAN SALIVARY AMYLASE
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Deposition Author(s): Ramasubbu, N.
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(OPM) !
membranes

ABOUT OPM BIOLOGICAL MEMBRANES

UNIVERSITY OF MICHIGAN | COLLEGE OF PHARMACY | LOMIZE GROUP

0
T

earch proteins by PDB ID or name search

SEARCH DOWNLOAD OPM FILES CONTACT US TMPFOLD SERVER

Protein Classification

Orientations of Proteins in Membranes (OPM) database

Types (3)

Classes (11)
Superfamilies (530)
Families (1090)
Species (1056)
Localizations (24)
Proteins (8915)

Assembly

Superfamilies (9)
Families (19)

Localizations (8)
Assemblies (205)

Protein Links

PDB Sum &, PDB &, MPKS &,
MPDE &

PPM Server
i3

OPM provides spatial arrangements of membrane proteins with respect to the hydrocarbon core of the lipid bilayer.

OPM includes all unique experimental structures of transmembrane proteins and some peripheral proteins and membrane-active

peptides (Features).

Each protein is positioned in a lipid bilayer of adjustable thickness and curvature by minimizing its transfer energy from water to

the membrane (Methods).

OPM provides structural classification and sorting according to different criteria (Classification).

OPM also provides a few preliminary results of our computational analysis of trar brane a-helix iation in
experimental structures of selected polytopic proteins (Assembly pages).
For more information on single-sp ing tr brane proteins please see our Membranome database e d.ba

In citing the Orientations of Proteins in Membranes {OPM) database please refer to
Lomize MA, Pogozheva ID, Joo H., Mosberg HI, Lomize AL {(2012) OPM database and PPM web server: resources for positioning of
proteins in membranes. Nucleic Acids Res. 40 (Database issue), D370-D376. PDF PubMed &

For an explanation of our method please refer to

Lomize AL, Pogozheva ID, Lomize MA, Mosberg HI (2006) Positioning of proteins in membranes: A computational approach. Protein

Science. 15, 1318-1333. PDF PubMed &

Lomize AL, Pogozheva ID, Mosberg HI {2011) Anisotropic solvent model of the lipid bilayer. 2. Energetics of insertion of small molecules, peptides, and proteins in

membranes. 7 Chem Inf Model. 51, 930-946. PDF PDF (supplementary) PubMed &

For a new version of our method please refer to

Lomize AL, Todd SC, Pogozheva ID. (2022) Spatial arrangement of proteins in planar and curved membranes by PPM 3.0. Protein Sci. 31: 930-946. PDF PubMed &

Structure Statistics (distinct protein structures/

Type: Transmembrane - (6477/10312)
Class: Alpha-helical polytopic - (5450/8167)
Class: Bitopic proteins - (568/1433)
Class: Beta-barrel transmembrane - (459/712)
Type: Monotopic/peripheral - (1666/5247)
Class: All alpha monotopic/peripheral - (366/1269)
Class: All beta monotopic/peripheral - (634/1990)
Class: Alpha/Beta monotopic/peripheral - (372/1384)
Class: Alpha + Beta monotopic/peripheral - (294/604)
Type: Peptides - (772/1314)

&

Ter-cD32 complex (CS) pdb-7fjf

Download File: 7fjf.pdb

- i 1
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ABOUT OPM BIOLOGICAL MEMBRANES SEARCH DOWNLOAD OPM FILES CONTACT US TMPFOLD SERVER

UNIVERSITY OF MICHIGAN | COLLEGE OF PHARMACY | LOMIZE GROUP

eins by PDB ID or name search

Protein Classification Orientations of Proteins in Membranes (OPM) database

Types (3) OPM provides spatial arrangements of membrane proteins with respect to the hydrocarbon core of the lipid bilayer.

Classes (11) OPM includes all unique expernimental structures of transmembrane proteins and some peripheral proteins and membrane-active
Superfamilies (530) peptides (Features).

Families (1090) Each protein is positioned in a lipid bilayer of adjustable thickness and curvature by minimizing its transfer energy from water to
Species (1056) the membrane (Methods).

Localizations (24)
Proteins (8915)

OPM provides structural classification and sorting according to different criteria (Classification).

OPM also provides a few preliminary results of our computational analysis of transmembrane a-helix association in
experimental structures of selected polytopic proteins (Assembly pages).

Assembly For more information on single-spanning transmembrane proteins please see our Membranome database

Superfamilies (9) In citing the Orientations of Proteins in Membranes (OPM) database please refer to Ter—cD3 complex (CS) pdb-7fif
Families (19) Lomize MA, Pogozheva ID, Joo H., Mosberg HI, Lomize AL (2012) OPM database and PPM web server: resources for positioning of

proteins in membranes. Nucleic Acids Res. 40 (Database issue), D370-D376. PDF PubMed &
Localizations (8)

: Download File: 7fjf.pdb
Assemblies (205) For an explanation of our method please refer to

Lomize AL, Pogozheva ID, Lomize MA, Mosberg HI (2006) Positioning of proteins in membranes: A computational approach. Protein
Science. 15, 1318-1333. PDF PubMed &

Protein Links Lomize AL, Pogozheva ID, Mosberg HI {(2011) Anisotropic solvent model of the lipid bilayer. 2. Energetics of insertion of small molecules, peptides, and proteins in
membranes. J Chem Inf Model. 51, 930-946. PDF PDF (supplementary) PubMed &

PDB Sum ¥, PDB &, MPKS 7,

MPDE & For a new version of our method please refer to

Lomize AL, Todd SC, Pogozheva ID. (2022) Spatial arrangement of proteins in planar and curved membranes by PPM 3.0. Protein Sci. 31: 930-946. PDF PubMed &

PPM Server
i3 Structure Statistics (distinct protein structures/PDB entries)

Type: Transmembrane - (6477/10312)
Class: Alpha-helical polytopic - (5450/8167)
Class: Bitopic proteins - (568/1433)
Class: Beta-barrel transmembrane - (459/712)
Type: Monotopic/peripheral - (1666/5247)
Class: All alpha monotopic/peripheral - (366/1269)
Class: All beta monotopic/peripheral - (634/1990)
Class: Alpha/Beta monotopic/peripheral - (372/1384)
Class: Alpha + Beta monotopic/peripheral - (294/604)
Type: Peptides - (772/1314)
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ABOUT OPM BIOLOGICAL MEMBRANES SEARCH DOWNLOAD OPM FILES CONTACT US TMPFOLD SERVER

Protein Classification 2jk4 » VDAC-1 channel, structure 1

Types (3) = Type: Transmembrane (3 classes)
Classes (11) = (Class: Beta-barrel transmembrane (36 superfamilies)
Superfamilies (530) = Superfamily: Mitochondrial and plastid porins (4 families) 1.B.8 (TCDB) & PF01459 &
. = Family: Voltage-dependent anion channel (VDAC) porin (n=19,5=20) (14 proteins) 1.B.8 (TCDB) &
LR (A PFD1459 g IPR0O01925 & PDBsum &
Species (1056) = Species: Homo sapiens {2659 proteins)
Localizations (24) » [ocalization: Mitochondrial outer membrane (69 proteins)

Proteins (8915)

2jk4 >> VDAC-1 channel, structure 1
Assembly Hydrophobic Thickness or Depth 23.4 &

Tilt Angle 0°
Superfamilies (9) o Anale

Families (19)
Localizations (8)
Assemblies (205)

AGiansfer -40.0 kcal/mol
Links to 2jk4 PDE Sum @, PDB i, MSD &, MMDB &

Topolegy subunit A (N terminus intermembrane space)

Resolution 4.1

Primary PDB represention 2jk4 rDOWﬂ'Oad OPM Flle 2Jk4pde

Protein Links Other PDB entries representing this structure none
PDB Sum £, PDB &, MPKS &, Number of TM secondary structures 19 Download OPM File: 2jk4.pdb
MPDB & Membranome none PDB Sum &, PDB &

Uniprot VDAC1_HUMAN
Topology in Mitochondnial outer membrane

PPM Server

intermembrane space

cytoplasmic side

3D view in GLMol | LiteMol | Jmol & | iCn3D @

Comments: Derived from X-ray diffraction and NMR data. Forms a dimer in crystal.

Suburits: 1

A - Tilt: & - TM segments: 1{29-36),2(42-51),3(58-65),4(72-75),5(84-50),6(98-105),7(115-122),8(126-134),8(141-148),10{152-160),11{170-176),12{182-187),13(193-155),14(206-21
3),15(222-228),16(235-241),17(246-252),18(258-266),13(277-285)

@© 2005 - 2019 The Regents of the University of Michigan | License &
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