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Curs 9 — Baza de date wwPDB si fisiere cu structuri proteice
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Relevanta informatiilor structurale

Atat analiza secventei de aminoacizi cat si apartenenta unei proteine la o familie data pot oferi
informatii importante referitoare la functie si rol. Aceste informatii sunt obtinute pe baza de analize
comparative cu proteine similare a caror functie este cunoscuta si precizeaza informatii precum
amplasarea celulara, reactia (functia) generala catalizata. Rezultatele trebuie mai apoi confirmate
experimental, fiind foarte utile pentru a selecta si prioritiza tipul de experiment ce trebuie realizat.
Proteina contine un

ooyl domeniu inalt conservat
pentru legarea NADH si

unul specific alcool-

dehidrogenazelor

Proteina este

similara cu o

oxidoreductaza CATH?2
bacteriana

Ar putea fi:

Proteina
necunoscuta

Proteind membranar3 - Oenzima - 0 alcool dehidrogenaza ce leagd NADH
Proteind structurala - Apare la bacterii -EC.1.1.1.1
Proteina enzima - Face parte din

EC. 1 - oxidoreductaze

142807 proteine 38377 C1.1.1.1 - 8756 enzime
93.9 milioane de oxidoreductaze 11847 alcooli cunoscuti
compusi cunoscuti cu cunoscute '
care aceste proteine 93.9 milioane de
are putea compusi cunoscuti cu Se va evalua experimental doar activitatea
interactiona care aceste proteine alcool-dehid rogenazicé
are putea

interactiona
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Relevanta informatiilor structurale

Structura tridimensionala (amplasarea spatiala exacta a
tuturor atomilor) a unei proteine este singura informatie

ce permite stabilirea cu precizie si fara echivoc a functiei unei
molecule proteine. Importanta practica a informatiilor Loy

Structure

inm « 2011
structurale si dezvoltarea metodelor de stabilire a structurii ] o (R

V. Ramakrishnan, TA. Steitz, A E. Yonath for
2009 *— Swdies of the structure and function of the ribosome

tridimensionale a proteinelor a facut necesara organizarea e e |

First release of remediated data -« 2007

informatiilor sub forma unei baze de date: o wrareen - e .| SEET s S

wwPDB — worldwide Protein DataBank e

RCSB PDB, PDBe, PDB) for Potasswum channels
PreTeTm :
rRR sFDB Nobel prizo aw warded 1 K. Withrich § “
for Dovelpmentof NMR spectoscopy 87,0

EMDB established | -« 2002 +. 1O 0ot 'W: o 30 struct ”0 oq,(
at MSD-EBI

- Prima versiune a unei baze de date cu structuri proteice e SR .- mw - X

(numita PDB) a aparut in 1971 in SUA si continea EETE T RN

PDB moves to RCSBPDB -+ 1998
MSD a hekﬂlbecmesn deposiion

structurile a 7 proteine; e
- Incepand cu anii 1990, publicarea oricarui articol stiintific I e e . 19

IUCr policy on data deposition published -« 1989 ¢ First NMR entry released in PDB:

cu structura tridimensionala a unei proteine devine o §

,

Nobel prize awarded 10 J. Deisenhofer,
R. Huber, H. Michel for The determination
1988 o of the 3D structure of a photosynthetic

dependenta de existenta structurii in cauza in PDB; 3 ecion

Early s mcireslnclude Nobel prize awarded 1o A. Kiug for
carboxypeptidas Development of crystaliographic electron

- In 1998 PDB devine Research Collaboratory for Structural & T - SISy

lactat "9")“"’9@35@ 1981 o First B-DNA structure determined (Drew et al, 1981)

Bioinformatics Protein DataBank — RCSB PDB; f ¥ e —— I,

- In 2003 apare wwPDB prin unirea unor baze de date ‘gﬁé | SRS 0&
similare din Japonia (PDB;j) si Europa (PDBe) —

- Tn prezent wwPDB contine 138270 structuri R e e st e

392 Structure 20, March 7, 2012 ©2012 Elsevier Ltd All rights reserved
macromoleculare
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PDB established « 1971

Figure 1. Timeline of Key PDB Events and Structural Biology Highlights, 1971-2011
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wwPDB este o baza de date cu structuri tridimensionale (amplasarea in spatiua fiecarui atom, in
coordonate 0XYZ) ale macromoleculelor biologice determinate experimental prin cristalografie cu
raze X, spectroscopie NMR sau microscopie electronica.

Tn wwPDB fiecarei structuri a unei macromolecule ii este alocatd o combinatie unicd de 4 caractere
numita PDBid (1 cifra si 3 litere, cifra intotdeauna prima). Poate aceeasi macromolecula sa aiba mai
multe PDBid? De ce?

Fiecare intrare/molecula/PDBid din wwPDB contine:

a)— coordonatele in sistem cartezian a tuturor atomilor din structura macromoleculei respective;
b)- secventa de aminoacizi/nucleotide;

c)- tipurile de structuri secundare si distributia lor pe catena polipeptidica;

d)- structura chimica a cofactorilor, gruparilor prostetice, inhibitorilor sau a oricaror altor liganzi de
dimensiuni mici ce interactioneza cu macromolecula;

e)- numele tuturor componentelor ce alcatuiesc macromolecula respectiva (catene peptidice diferite,
liganzi, molecule de acizi nucleici);

f)- legaturile de H sau alte tipuri de interactiuni ce au loc intre elementele structurale ale
macromoleculei;

g)- modul de asamblare in molecula biologic activa a diverselor componente ale macromoleculei
(asamblarea subunitatilor in cazul proteinelor multimere, legarea cofactorilor enzimatici) si
conformatia situsului activ;

h)- sursa din care provine macromolecula molecula respectiva — gen, specie, tulpina;

i)- detalii experimentale specifice legate de modul de obtinere a structurii tridmensionale; modul
¢enBSmfic de <triictiirare a acector informatii denibpdadaldinrPde evneriment — X-Rav NMR ete - 4



Pagina din prezentarea lui Matthew Conroy, Protein Data Bank in Europe,

5th @RoBiolnfor Seminar, Bioinformatics tools for protein Biology, Iasi, 209

Not all 140 000 structures are
unique molecules

eg There are ~43,000 structures of human proteins
But only ~10, 000 different human proteins

Why?

Solved by different methods
With different compounds bound
By different people

In different conditions

Carboxypeptidase A:
42 structures - 39 different small molecules

EMBL-EBI
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De unde provin structurile din wwPDB?

Fiind determinate experimental, toate structurile macromoleculelor biologice din wwPDB sunt
depozitate manual de catre grupuri de cercetare ce lucreaza in domeniul cristalografiei cu Raze X,
NMR si mai nou criomicroscopie. Coordonatele tridimensionale si informatiile asociate pot fi
depozitate in wwPDB prin intermediul oricaruia dintre cei 4 membri ai wwPDB:

1.RCSB PDB — deposit.pdb.org/adit - USA

2.PDBj — pdbdep.protein.osaka-u.ac.jp/adit — Japonia, Osaka Univ.

3.PDBe - autodep.ebi.ac/ - Europa, European Bioinformatics Institute
4.BMRB - batfish.bomrb.wisc.edu/brmb-adit - USA

Odata depuse, toate informatiile sunt transmise spre RCSB PDB si BMRB unde sunt verificate, analizate si
validate manual. Validarea structurilor se refera la evaluarea unor parametri specifici si
compararea/corectarea lor pentru a indeplini o serie de standarde acceptate.
Principalii parametrii folositi pentru validarea structurilor in wwPDB sunt:
1.dimensiunile si unghiurile legaturilor covalente —in conformitate cu valorile cunoscute din chimia
anorganica/organica;
2.orientarea centrilor chirali — aminoacizii proteinogeni trebuie sa fie L, glucidele D;
3.numerotarea si nomenclatura atomilor din structura peptidelor — numerotarea atomilor este corectata daca este
necesar pentru a indeplini standardele IUPAC (IUPAC —IUB Joint Commission on Biochemical Nomenclature, 1983);
4.numerotarea si nomenclatura atomilor din structura liganzilor, cofactorilor - conform unui dictionar propriu
disponibil la adresa www.wwpdb.ccd.html;
5.distantele fata de moleculele de apa — distantele dintre atomii polari (O si N) si moleculele de apa de solvatare sunt
evaluate si daca este cazul, moleculele de apa sunt repozitionate;
6.Geometria catenei polipeptidice — valorile unghiurilor de torsiune si deviatiile de la configuratia cis/trans.
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http://www.wwpdb.ccd.html/

Fisierul pdb

Tn wwPDB fiecarui PDBid fi este asociat un fisier cu extensia pdb. Un fisier pdb reprezinta un fisier
text in care informatiile structurale (coordonate spatiale si informatiile asociate) sunt notate
urmand un standard specific numit standard PDB.

Conform standardului PDB, fiecare rand de text din fisierul pdb incepe cu denumirea unei inregistrari
urmata apoi de continutul inregistrarii. Principalele tipuri de inregistrari dintr-un fisier PDB sunt:
-HEADER — PDBid-ul corespunzator si data intrarii in wwPDB;

-TITLE — un titlu sugestiv pentru macromolecula continuta;

-COMPND - denumirea moleculei, numarul de catene;

-SOURCE - informatii taxonomice privind organismul din care provine molecula;

-KEYWDS — cateva cuvinte cheie pentru a caracteriza pe scurt structura;

-EXPDTA — metoda folosita pentru stabilirea structurii tridimensionale;

-AUTHOR -

-JRNL — referinta bibliografica, cel mai frecvent articol;

-REMARK - orice alte informatii aditionale, inclusiv cele ce prezinta detalii tehnice/experimentale
legate de modalitatea de obtinere a structurii;

-SEQRES — secventa de aminoacizi a proteine;

-HET — molecule non-proteice din structura tridimensionalg;

-HETNAM — numele moleculei non-proteice;

-HELIX - amplasarea pe secventa a structurilor secundare;

-SITE — locul de legare a moleculelor non proteice;

-ATOM — coordonatele carteziene ale fiecarui atom din structura macromoleculei.

4/20/26 Curs IX- Baza de date PDB 7



Fisierul pdb

HEADERD OXYGEN TRANSPORT 10-3UN-83C_1HHO
TITLE  STRUCTURE OF HUMAN OXYHAEMOGLOBIN AT 2.1 ANGSTROMS RESOLUTION
COMPND  MOL_ID: 1;
COMPND 2 MOLECULE: HEMOGLOBIN A (OXY) (ALPHA CHAIN);
COMPND 3 CHAIN: A;
COMPND 4 ENGINEERED: YES;
SOURCE  MOL_ID: 1;
SOURCE 2 ORGANISM_SCIENTIFIC: HOMO SAPIENS;
SOURCE 3 ORGANISM_COMMON: HUMAN;
SOURCE 4 ORGANISM_TAXID: 9606;
SOURCE 5 MOL_ID: 2;
SOURCE 6 ORGANISM_SCIENTIFIC: HOMO SAPIENS;
SOURCE 7 ORGANISM_COMMON: HUMAN;
SOURCE 8 ORGANISM_TAXID: 9606
KEYWDS ~ OXYGEN TRANSPORT
EXPDTA  X-RAY DIFFRACTION
AUTHOR  B.SHAANAN
bRNL TITL  STRUCTURE OF HUMAN OXYHAEMOGLOBIN AT 2.1 A RESOLUTION.
IRNL REF  J.MOL.BIOL. v. 171 / 31 1983
IRNL REFN ISSN 0022-2836
IRNL PMID 6644819
IRNL DOI  10.1016/50022-2836(83)80313-1
REMARK 1
REMARK 1 REFERENCE 1
REMARK 1 AUTH  B.SHAANAN
REMARK 1 TITL THE IRON-OXYGEN BOND IN HUMAN OXYHAEMOGLOBIN
REMARK 1 REF  NATURE V. 296 683 1982
REMARK 1 REFN ISSN 00280836
REMARK 2
REMARK 2 RESOLUTION.  2.10 ANGSTROMS>
REMARK 3
REMARK 3 REFINEMENT.
REMARK 3  PROGRAM @ NULL
REMARK 3 AUTHORS @ NULL
REMARK 3
REMARK 3 DATA USED IN REFINEMENT.
REMARK 3  RESOLUTION RANGE HIGH (ANGSTROMS) : 2.10
4/20/26

Rezolutia structurii 3D indica calitatea si increderea
pe care o am in coordonatele carteziene astfel:

> 4 A — structurile secundare sunt precizate corect,
dar coordinatele carteziene ale fiecarui atom sunt
lipsite de semnificatie;

3,0—-4,0 A - plierea per ansamblu ar putea fi
corecta, dar catenele laterale ale aminoacizilor
sunt sau pot fi amplasate eronat;

25-3,0 A - plierea per ansamblu este corecta,
unele dintre catenele laterale ale aminoacizilor
sunt sau pot fi amplasate eronat, buclele de la
suprafata proteinei ar putea fi amplasate gresit;
2,0-2,5 A - plierea per ansamblu este corects,
majoritatea buclelor de |la suprafata proteinei sunt
corecte, moleculele de apa sunt amplasate corect;
1,5-2,0 A - plierea per ansamblu este corects,
buclele de la suprafata proteinei sunt corecte,
moleculele de apa sunt amplasate corect; toate

catenele laterale ale aminoacizilor sunt amplasate
corect;

Curs IX- Baza de date PDB 8



Fisierul pdb - rezolutia in structurile proteice

/ :
-

4/20/26 Curs IX- Baza de date PDB



Fisierul pdb

HELIX 12 BD THRB 50 GLY B 56 1 7
HELIX 13 BE ASNB 57 ALAB 76 1 20 .. -
HELIX 14 BF PHEB 85 CYSB 93 1 9 » Informatii despre structura secundara
HELIX 15 BG ASP B 99 HIS B 117 1 19
HELIX 16 BH THR B 123 HIS B 143 1 21
LINK NE2 HIS A 87 FE HEM A 143 1555 1555 1.94
LINK NE2 HIS B 92 FE HEM B 147 1555 1555 2.07
LINK FE HEM B 147 01 OXY B 150 1555 1555 1.87
LINK FE HEM A 143 01 OXY A 150 1555 1555 1.66
STTE T ACI 2 LYS A 99 ARG A 141
SITE 1 AC2 15 PHE A 43 HIS A 45 HIS A 58 LYS A 61
SITE 2 AC2 15 ALAA 65 LEUA 83 HISA 87 LEUA 91
SITE 3 AC2 15 VALA 93 ASN A 97 PHE A 98 LEU A 101
SITE 4 AC2 15 VAL A 132 OXY A 150 HOH A 189
SITE 1 AC3 4 HISA 58 VAL A 62 HIS A 87 HEM A 143
SITE 1 AC4 16 PROA 4 THRB 38 PHE B 41 PHE B 42
SITE 2 AC4 16 HIS B 63 LYSB 66 VAL B 67 PHE B 71
SITE 3 AC4 16 LEUB 88 HISB 92 VAL B 98 ASN B 102 C d tel tezi le tut

R T TR T R I S R Ry oor .ona e e carteziene a e. u .uror

1 N VAL[A 1 5.287 16.725 4.830| 1.0 77.31 N, atomilor din structura prote|ne|
ATOM 2 CA VAL[A 1 5.776 17.899 5.595| 1.00 70.91 c
ATOM 3 C VALIA 1 7.198 18.266 5.104| 1.00 81.71 ¢ ,B-factor — gradul de incertitudine al coordonatelor
ATOM 4 0 VAL[A 1 7.301 19.067 4.161| 1.00 77.16 R oL,
ATOM 5 CB VAL[A 1 5.498 17.697  7.118 1.00 51.33 ¢ fiecarui atom; dependent de temperatura si indica
ATOM 6 CGL VAL|A 1 6.457 16.822 7.917| 1.00 78.39 c s e . .
ATOM 7 €62 VAL|A 1 5.211 18.976 7.922| 1.00 48.23 ¢ gradul de flexibilitate al pozitiei atomului; valori
ATOM 8 N LEOA 2 §.272 17.653 5.632 1.00[67.33 N L T T s .
ATOM 9 CA LEUA 2 9.698 18.050 5.442 1.00[(27.11 C mai mici de 30 AZ indica ||psa de ﬂElelIltate, Va|0r|
ATOM 10 C LEUA 2 10.047 19.267 6.283 1.00(33.71 c . . R2 i i ms o "
ATOM 11 0 LEUA 2 9.566 20.404 6.099 1.00[55.97 o mai maride 60 A< indica un atom a carui pozitie nu
ATOM 12 CB LEUA 2 10.129 18.317 4.001 1.00 30.38 c i T P ; i
e I jo-329 18317 2001 L.98 50-38 ¢ este bine definitd; valori intermediare indica un
ATOM 14 CD1 LEU A 2 10.270 17.355 1.684 [1.00|58.48 ¢ atom cu pozitie flexibila;
ATOM 15 CD2 LEU A 2 11.398 16.220 3.605 [1.00(47.81 c ’
ATOM 16 N SERA 3 10.906 18.980 7.204 |1 N
ATNAM 17 A CFR A 2 11 1R1 1Q Q24 2 28a 1 r

.09 2\2’\> Gradul de ocupare al atomului —indica existenta
unor conformatii alternative ale atomului; 1.0 -0
singura conformatie; 0,5 — 2 conformatii;

PyMol si alte programe de vizualizare moleculara citesc acest limbaj si il transforma in imagini
4/20/26 Curs IX- Baza de date PDB 10



RCSB PDB  Deposit + Search ~ Visualize + Analyze ~ Download ~ Learn ~

(= 138464 Biological
UM Macromolecular Structures
o~ Enabling Breakthroughs in

Research and Education
PROTEIN DATA BANK Advanced Search | Browse by Annotations

i PDB-101 VPI')B , EMDutaBank .[j| e aca Pl Do B

PROTRIN DATA BANK Feundatian

ID, author, macromolecule, sequence, or ligands

arch by PDB

A Structural View of Biology

AN Welcome This resource is powered by the Protein Data Bank archive-information about the
3D shapes of proteins, nucleic acids, and complex assemblies that helps
students and researchers understand all aspects of biomedicine and agriculture,

h .
t DepOSIt from protein synthesis to health and disease.

As a member of the wwPDB, the RCSB PDB curates and annotates PDB data.

Q Search , )
The RCSB PDB builds upon the data by creating tools and resources for

research and education in molecular biology, structural biology, computational
Cal Visualize biology, and beyond.

New Video: What is a Protein?

711l PpB-101

VIDEO
WHAT IS A

PROTEIN?

& Download

Bl Leamn

Vacuolar ATPase
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2. Explorarea intregii baze de date dupa diverse criterii

Bio. Process Cell Component | EC Numbers Membrane Prot. | Molecular Function | Protein Modification | Protein Symmetry | SCOP

Transporter Classification

Enzyme Classification Browser ?

The Gene Ontology ™ (GO) Consortium (PDF) is developing controlled vocz 1he PDB assigns EC (Enzyme Commission) numbers to structures a
European Bioinformatics Institute has mapped PDB IDs and corresponding chait  the enzyme to EC numbers. Enzyme Classification is based on the ni

Here you can browse the GO biological process hierarchy, view the number of a

Search in Tree | Clear Search

> .| behavior (GO ID:7610) - [ 983 Entities ]

> u_] biological adhesion (GO ID:22610) - [ 2259 Entities ]

> .. biological regulation (GO ID:65007) - [ 40181 Entities ]

u_] carbohydrate utilization (GO ID:9758) - [ 24 Entities ]

|| carbon utilization (GO ID:15976) - [ 47 Entities ]

> .| cell aggregation (GO ID:98743) - [ 250 Entities ]

> ., cell killing (GO ID:1906) - [ 1593 Entities ]

> u_] cell proliferation (GO ID:8283) - [ 1114 Entities ]

> u_] cellular component organization or biogenesis (GO ID:71840) - [ .
- ||| cellular process (GO ID:9987) - [ 111736 Entities ]

The Anatomical Therapeutic Chemical (ATC) Classification Syst¢
Methodology.

ATC names are only listed when there are corresponding PDB entrie

Here you can browse an ATC name, view the number of associate(

Search in Tree | Clear Search

S [0 As _ > || detoxification (GO ID:98754) - [ 2440 Entities |

> u_] A: ALIMENTARY TRACT AND METABOLISM - [ 17005 Struc > {iJ developmental pr (GO ID:32502) - [ 10184 Entities |

> .| B: BLOOD AND BLOOD FORMING ORGANS - [ 5134 Struct > | growth (GO ID:40007) - [ 1445 Entities ]

> u_] C: CARDIOVASCULAR SYSTEM - [ 4874 Structures ] > .| immune system process (GO ID:2376) - [ 7996 Entities ]

> uJ D: DERMATOLOGICALS - [ 766 Structures | > |, | localization (GO ID:51179) - [ 19602 Entities ]

> ||| G: GENITO URINARY SYSTEM AND SEX HORMONES - [ ¢ ; uji'“:;“b‘:'f" (6o “’;‘(‘;::’:;)8'1[5;2)89 [f';j;':;slf e

R A > me! C process H = ntities

> .| H: SYSTEMIC HORMONAL PREPARATIONS, EXCL. SEX H % | multi-organism process (GO ID:51704) - [ 14354 Entities ]

> ..} 3: ANTIINFECTIVES FOR SYSTEMIC USE - [ 692 Structures > || multicellular organismal process (GO ID:32501) - [ 13376 Entities ]
P .,/ L: ANTINEOPLASTIC AND IMMUNOMODULATING AGEN’ > .| nitrogen utilization (GO ID:19740) - [ 9 Entities ]

D- .../ M: MUSCULO-SKELETAL SYSTEM - [ 1817 Structures ] B uj] pigmentation (GO ID:43473) - [ 122 Entities ]

O N: _ >~ || presynaptic process involved in chemical synaptic transmission ((
> ,_,_] N: NERVOUS SYSTEM - [ 644 Structures ] " | reproduction (GO ID:3) - [ 2927 Entities ]

> .| P: ANTIPARASITIC PRODUCTS, INSECTICIDES AND RE} > | reproductive process (GO ID:22414) - [ 2855 Entities |

> u_] R: RESPIRATORY SYSTEM - [ 257 Structures ] > || response to stimulus (GO ID:50896) - [ 38396 Entities |

> ...| S: SENSORY ORGANS - [ 4832 Structures ] > || rhythmic process (GO ID:48511) - [ 626 Entities ]
> _] V: VARIOUS - [ 5789 Structures ] } u__] signaling (GO ID:23052) - [ 13538 Entities ]

= .| sulfur utilization (GO ID:6791) - [ 18 Entities ]
u - Baz
4/20/26 Curs IX- Baza de date PDB

(IUBMB). It describes each enzyme for which an EC number has be

Here you can browse an EC name, view the number of associated
tree by term, you can search for the enzyme by either partial or full

Search in Tree | Clear Search

- || 1: Oxidoreductases - [ 14239 Entities ]
- ||| 2: Transferases - [ 24321 Entities ]
- .| 3: Hydrolases - [ 32090 Entities ]
.| 4: Lyases - [ 5675 Entities ]
- ||| 5: Isomerases - [ 3032 Entities ]
D> .| 5.1: Racemases and epimerases - [ 440 Entities ]
- || 5.2: Cis-trans-isomerases - [ 635 Enfities ]
- ||| 5.3: Intramolecular oxidoreductases - [ 1054 Entities ]
- ||| 5.4: Intramolecular transferases - [ 534 Enfities ]
- ||| 5.5: Intramolecular lyases - [ 73 Entities ]
- .| 5.99: Other isomerases - [ 290 Entities ]
.| 6: Ligases - [ 2307 Entities ]
> u_] 6.1: Forming carbon-oxygen bonds - [ 751 Entities ]
> .| 6.2: Forming carbon-sulfur bonds - [ 195 Entities ]
> u_] 6.3: Forming carbon-nitrogen bonds - [ 1135 Entities ]
> .| 6.4: Forming carbon-carbon bonds - [ 118 Entities ]
> .| 6.5: Forming phosphoric ester bonds - [ 102 Entities ]
>- ||| 6.6: Forming nitrogen-metal bonds - [ 4 Entities ]

A
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Ce informati gasesc in RSCB PDB?

Pagina in RCSB PDB corespunzatoare PDB ID 1HHO

re Summary 3D View Annotations Sequence Sequence Similanty Structure Similarity Experiment

1. Buton de descarcare a
. Display Fles - @ Downioad Flies « fisierului PDB corespunzétor—
acestei intrari FASTA Sequence

(

Biological Assembly 1 © 1 H HO

STRUCTURE OF HUMAN OXYHAEMOGLOBIN AT 2.1 ANGSTROMS RESOLUTION PDB Format
DOI: 10.2210/pdb1HHO/pdb PR e
Classification: OXYGEN TRANSPORT 2. Date generale perlnd sursa, zgzz::z:i ::::: (@2
Organism(s): Homo sapiens metoda si rezolutia structurii

PDBMUXML Format (gz)

Deposited: 1983-06-10 Released: 1983-10-27
Deposition Author(s): Shaanan, B.

Biological Assembly 1

L}
] Structure Factors (CIF)
Experimental Data Snapshot | Structure Factors (CIF - gz)
[
Method: X-RAY DIFFRACTION Metric Percentile Ranks 2fo-fc Map (DSN6)

: fo-fc Map (DSN6)
3. Date statistice privind

corectitudinea/validarea acestei
structuri

e

Rarmachandran outhers e

Sidechain outhers et
RSAZ cutiiers I B T PR

- sotre

Resolution: 2.1 A
R-Value Work: 0.223

Clashscore

~ 2. Imagine cu structura

Do watiee 1o 8 X g B

ensity | . .. d
tridimensionala .
Standalone Viewers This is version 1.2 of the entry. See complete history.
Protein Workshop | Ligand Explorer
Global Symmety:Cycic -C2 @ (20 Viow —
Global Stoichiometry: Hetero 4-mer - A282 @
Pseudo Symmetry: Dihedral - D2 @ (3D View) Structure of human oxyhaemoglobin at 2.1 A resolution.
Pseudo Stoichiometry: Homo 4-mer -A4 @
Shaanan, B. I .
Biological assembly 1 assigned by authors. (1983) J.Mol.Biol. 171: 31-59 4. Date blbllograﬁce
PubMed: 6644819
PubMed Abstract:
Mac lecule Content
romolecule tonten The structure of human oxyhaemoglobin was determined by single crystal X-ray analysis at 2.1 A resolution. Data
« Total Structure Weight: 32432.40 @ were collected on an Amdt-Wonacott camera at -2 degrees C. The structure was refined to an R factor of 0.223 by
« Atom Count: 2287 @ the Jack-Levitt method, s .0

« Residue Count: 287 @
« Unigue protein chains: 2
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