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A symposium celebrating the 40th anniversary of the Protein Data Bank archive (PDB), organized by the
Worldwide Protein Data Bank, was held at Cold Spring Harbor Laboratory (CSHL) October 28-30, 2011.
PDB40’s distinguished speakers highlighted four decades of innovation in structural biology, from the
early era of structural determination to future directions for the field.

Structural biology was born in Cambridge, England in the 1950s,
when the race to the DNA double helix reached the finish line
(Franklin and Gosling, 1953; Watson and Crick, 1953; Wilkins
et al., 1953) and the first three-dimensional (3D) crystal struc-
tures of in and in (| etal., 1958; Perutz
et al., 1960) were determined. In the years that followed, a slow

of rain, snow (yes, snow in New York in October), and wind
pelting on the tent in which they were displayed, they engen-
dered lively discussions until the very last minute of the meeting.

The program boasted 19 distinguished speakers. Several
speakers who had been a part of that early era of structural
biology il their ini
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: Nobel prize awarded to R.D. Kornberg
: for Studies of the molecular basis of

: and discovery of an

i First NMR entry released in PDB:
: protein BDS-I (Driscoll et al., 1989)

i Nobel prize awarded to J. Deisenhofer,

: of the 3D structure of a photosynthetic

i (Kim et al.,, 1973; Robertus et al., 1974) {{
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Structural Biology Highlights

¢ Nobel prize awarded to
¢ V. Ramakrishnan, T.A. Steitz, A.E. Yonath for
: Studies of the structure and function of the ribosome

eukaryotic transcription

: Nobel prize awarded to R. MacKinnon
: for Potassium channels

i Nobel prize awarded to K. Withrich @&m,
i for Development of NMR spectroscopy :-:}2 ) )
for determining the 3D structure of g‘é’% >
biological macromolecules in solution 2 o ?D( . ’%\
g. @4
First:ribosome structures:determined &i»@' 8&
(Ban et al,, 2000; Carter et al, 2000; NS>

Schluenzen et al., 2000)

¢ Nobel prize awarded to P.D. Boyer,
: J.E. Walker, J.C. Skou for Elucidation

of the enzymatic mechanism
underlying the synthesis of
adenosine triphosphate (ATP)

ion-transporting enzyme

First EM entry released in PDB:

: bacteriorhodopsin (Henderson et al., 1990)

R. Huber, H. Michel for The determination

reaction centre

Nobel prize awarded to A. Klug for
Development of crystallographic electron
microscopy and discovery of the structure
of biologically important nucleic

i acid-protein complexes )
i First: B-DNA structure determined (Drew et al., 1981)
i First DNA (Z-DNA) determined (Wang et al., 1979)

First tRNA structures determined

Berman et al., Structure 20, 391-396 (2012)
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tural location and by their character.  (Colunbia Unly Press New York o6 B (Unv. of Wisosla P Madion. o ture Vol 282 13 December 1979
ndc :::::nn.:ol:s ofAﬁn::l:; semrz . .n,,m n, i ".X.f’%’ﬁ’m s L m e (mn ¥ Hr;n’a ;v:‘r """";-;'J Note thar both 100 little and too much mizing will reduce  future plankson peoduction and fiaberics harvests is not clear
and 0 puts. c T v . comp. Neurol. (19%0y; H. Kilackey, e 172, 345 (197 production, the latter by Incressing the critical depth below that That study was supported by the US Department of Energy
‘ B project in a spatially overlapping g and ¥, Eoner, Brain Behav. Evol, in i ' ny Al e N We iy otk LI Degariment of Evatgy
manner to parietal cortex and terminate 5. R, Pk ang L. Heimer, Brain Res. 4, 369 R ;;;3;7;-4 L T. Diamond, Anar. fevels ol atmospheric CO; from fossil fucl burning and forest  unpeblished dats and 5. Horrigan and B, Bowden for reviewing
in the cortical layers as summarized in ¢ b vund and A. Morrison, Exp. Newol. 36, Walsh and R Ebeer, J. Anat 107, 1 destruction will affect climate related ooean mixing and hence  the manuscript
Fig. 2. This arrangement of somatic 21 (1970% & Jones and T. Powel, Grain o U970 NiNDs NS0sst and
sensory and motor thalamacortical fiber piia )" 9 (1969 P. Swice, toid, 8, 130 ety Nyssvm o TR, We thank
2011 systems in the marsupial opossum 7. C. y. in Blotogical and Biochemical DiPalma for asistance.
ands in contrast to. hat reported Sateof Beravir, . Tason wnd € Woatep, 13 June 1972 .
for placental mammals with the use
of comparable techniques; for example, _ )
2010 Nobel prize awarded to in the cat, the ventral posterior nucleus  ThI of Yeast P
V. Ramakrishnan, T.A. Steitz, A.E. Yonath for projects to layers IV and Il of post-  mrgpefer RNA: Folding of the Polynucleotide Chain
2009 cruciate cortex, while VL projects
Studies of the structure and function of the ribosome only to precruciate cortex (6). These
anatomical species  differences wore  APSIFACL At 4 A resolution the polynucieotides in yeast pherylalarine transfer
2008 predicted by porallel differences in  RNA are seen in a series of electron dense masses about 5.8 A apart. These peaks
totogi ; n the are probably associated with the phosphate groups, while lower levels of electron
0T 5;2;:‘:};‘;?; Pigad ,;‘f:l":l,:s‘:mf density between segments of adjacent polynucleotide chains are interpreted as
the convergent projections from sepa- 47518 from hydrogen-bonded purine-pyrimidine base pairs. It is possible to
Nobel prize awarded to R.D. Komberg rate sensory and motor thalamic nuclei  race the entire polynucleotide chain with only wo minor regions of ambiguity.
2006 for Studies of the molecular basis of onto a single cortical area comprise an 1 ¢ polynucieotide chain has a secondary struciure consistent with the cloverleat o
B rTee LA ion ‘,.5‘% ¥ adequate anatomical coreelate for a conformation; however, its folding is different from that proposed in any model. g Molecular structure of a left_handed double
Iy ‘.&%“ :)\ functionally amalgamated sensory-motor  The molecule it made of two double-stranded helical regions oriented at right H
SN s les to each other in the shape of an L. One end of the b has the CCA H = s &
R 9 . angles 4
2005 } 8 T tetiton of thes sparate  ccccper, he anicadon loop bt she erber ends and he didvouridne and & helical DNA fragment at atomic resolution
% % N " i T¥C loops form the corner. F3
& thalamic inputs to sensory cortex is 3 - s » i * -
. S Andrew H.-J. Wang*, Gary J. Quigley*, Francis J. Kolpak*, James L. Crawford'
not unique o the somatic sensory | . . E ' ’
Nobel prize awarded to R. MacKinnon system of the opossum, since more than  Transfer RNA (tRNA) has a key tide chain has been traced and its three- E Jacques H. van BoomT, Gijs van der Marelt & Aleunder Rich*
2003 for P Sty one input has already boen reported Fole in the translation of the polynu- dimensional folding is presented. 2 i oninels oy i o Techosing, Comeides, s
lor Potassium channels for opossum visual cortex and hedge. Sleotide sequences of messenger RNA  Yeast phenylalanine tRNA crystal- £ 1 Depastmeat of Orgasié Chematey, Goriaeus iy of den, The Methertinds
hog visual, auditory, and somatic i6to the polypeptide sequences of pro- lizes in an orthorhombic wait cell, H S kT R ! I
scnsory cortices (8). In sensory systems !ein. A considerahle hady of infarma.  space group Pose,, 4 =31 A, b= 56 A, 2 e 2
Nobel prize awarded to K. Withrich of both species, the results demonstrate  tion has accumulated regarding these  and c=161 A, with four molecules in 3 The DNA fragment d(CpGrCpGpCpG) crystallises asa € and ution
that more than one thalamic influence ~Molecules but up to the present time the unit cell (2). The methods used in 8 lefi-handed double helical molecule with Witson—Crick  The ammosium salt of the deoxy hexzmer & was prepared
for Development of NMR spectroscop imensi ; 1 s
P! P Y is operating directly on each “column” the three-dimensional folding of the preparing crystals of yeast phenylala- 2 base pairs and an antiparallel organisation of the sugar by 8 slight modification of the recently developed™* phospho-
2002 for determining the 3D structure of of semsoty cortex. Multiple thalamic Polyaucleotide chain was unkoows. nine tRNA, and the chemistry of the S phosphate chains, The helix has two nucleotides in the I::::(I;_lpp;::h“: eyl win: grows fom & dobetion
biological macromolecules in solution 2 - inputs that terminate in different com- Eight years ago Holley and his collab- isomorphous heavy atom replacements < asymmetric unit and containg Iwelve base pairs per turn, It ;Wmm‘"‘(,‘,,m. Je. 15 M MECY, and ? mpd d (LG, uiing
@ binations of cortical layers provide a Orators fiw“?nce: nlan;lnc thRNA from !‘;ave been de;cqbed_ ). Three _xypes‘ of H differs significantly from right-handed B-DNA. the vapour diffusion method as developed for IRNA crystal-
-y probable anatomical substrate for the ye.-sshti B:: {u]:’ne:; .°!"“ at the sequence  heavy atom derivatives containing plat- £ Haadion®. The apent was $%
i a8 ety of ked in cortex Sou olded into » s over a period of
200 First:ribosome structires datarmined o> 2 afer simlation. of diferent thatamic _ formaton i whish there are 70,5 were
(Ban et al., 2000; Carter et al., 2000; any ﬁ‘ nuclei. For example, the restricied VP Paired stem regions connect it were mounted
Schluenzen et al., 2000) projection provides a reasonable sub. 100ps (7). Approximately 4 ropiet of mather
) ! i P22,
strate for the primary evoked response Molecules from various sour e L
1999 N while the diffuse CIN projection may NOW been sequenced, and all Becti -
obel prize awarded to P.D. Boyer, ! o d in a simil [og reBlections i
’ well underlic the recruiting response ©an be arranged in a similar ¢ which suggested
J.E. Walker, J.C. Skou for Elucidation first discovered by Morison and Demp.  afTangement. We have been s patp
1998 . Y out an xray difraction an i 4
of the enzymatic mechanism sey (1). However, further studies which Y J. Biochem,, T0, 913-924 (1971) [ e estimated that
t tRNA (2| rucleotides b th
REHE.-. underying the synthesis of e oM e know O, R and<ompicte
adenosine triphosphate (ATP) more closely correlate physiological  SFibed the heavy atom d salution of 0.4 A
and discovery of an responses with their anatomical sub- Which allowed us to calculate of mutiple iso-
strate, dimensional electron density
ion-transporting enzyme H. Kiitackey 5-5 A resolution (4). That
F. Esnen  lowed us to discern the extern) Crick”, yielding »
. ; ivisi of portions of the molecule and ian and the ‘best
First:.EM entry released in PDB: Section of Neurosciences, Division of 1 s " s traced from this
ooy Piotontont amd Modieat Sciomens. short segments of the polyo] e Crvsta tructur [
bacteriorhodopsin (Henderson et al., 1990) Brown University, Brovidence, chain. We have continued d i e of Bonito .Katsuo] Ferrocytochrome ¢ i e
Rhode Island 02912 :d ;W‘:’ "l;m _:"f inm;?;e 1&. N edures”. Several
¢ electron density map at 4. : :
1989 First: NMR entry released in PDB: Retervuces and Notes lution which allows us to df at 4 Resolution 3
rotein BDS-I (Driscoll et al., 1989 1. R Morison and E. O. Dempsey. Amer. J. the positions of most of the pl yicd My fan and
i ( : TR EBTT T e athe meloer L ]
. D. Purpurs and M. Yabr, Bds. phenylalanine tRNA. The pol
Nobel prize awarded to J. Deisenhofer, 15 IANUARY 1572 e
K i C - . ™ - P
R. Huber, H. Michel for The determination Tamaichi ASHIDA, Tatzuo UEKL* Tomitake TSUKIHARA, **
1988 of the 3D structure of a photosynthetic . . ik .
reaction centre Akio SUGIHARA, *** Tsunehiro TAKANO
and Masao KAKUDO
Nobel prize awarded to A. Klug for . . . .
Development of crystallographic electron Institute for Protein Research, Osaka University, Osaka
1982 o.. Microscopy and discovery of the structure
of biologically important nucleic Received for publication, March 10, 1971
acid-protein complexes
~
1981 « First: B-DNA structure determined (Drew et al., 1981) 2)
1979 o First DNA (Z-DNA) determined (Wang et al., 1979)
. 1973 o . The crystal structure of bonito ferrocytochrome ¢ has been studied at 4 A resolution
First tRNA structures: determined on the basi f two is -oh I = t derivativ K.UO,F d K.PtCl
(Kim et ai, 1973: Robertus et al,, 1974) L('\p/ asis o vu? isomorphous heavy atom derivatives (K, oFs an 2Pt 8.
. 1971 L The crystal of bonito ferrocytochrome ¢ belongs to an orthorhombic system with a
space group of P2,2,2,, The unit cell dimensions are: ¢=57.54, $=84.71 and c=
37.74A. The crystal contains two kinds of molecules which are nearly equivalent
to each other via the pseudo-twofold axis along the a axis.
Berman et al Structure 20 391 396 : 201 : ! The main structural features of bonito ferrocytochrome ¢ molecule, such as the 3
y ] size and shape, the pathway of the polypeptide chain, and the orientation and the
environment of the heme group, appear to be similar to those of horse ferricyto-
chzome ¢, although 1t is suggested that the <1de cham conformatlon at the surface
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1RB

Last PDB archive distribution

by postal mail (8 DVDs) * 2005

wwPDB established by ., 2003 «
RCSB PDB, PDBe, PDBj

IPDB SPDB CRYSTALLOGRAPHY

EMDB established e 2002 «

= — -
2 at MSD-EBI
PDBj
Osaka University opensa : _, 2000 «

PDB data deposition center

10000™ structure is released : ..« 1999

e — A repository system for protein
oo . crystallographic data will be oper-
ated jointly by the Crystallographic
. Data Centre, Cambridge, and the

MSD at the EBI becomes a deposition
center for PDB data

1UGr poko on daa deposifon publried |-=| 1989 Brookhaven National Laboratory.
The system will be responsible for

e e storing atomic coordinates, structure
{ %} £ s s factors and electron density maps
S0 A chmonpein | | o83 « and will make these data available
o ;‘m’:gzz . on request. Distribution will be

ﬁﬁ. N | [ on magnetic tape in machine-read-

Y- L& trypsin inhibitor | L :

- iamonl) at?le form whenever possible. Thc?re
will be no charge for the service

other than handling costs. Files

_ will be updated as new material is
Nature New Biology 233, page 223 (1971) received. The total holding will be 4

annonnced anniiallvy in the aroanie
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Deposition of chemical shift data mandatory e 2010
2009 «
Deposition of experimental data mandatory - .
50000" structure is released i ~* 2008

First release of remediated data i« 2007

e BMR jins wPDB -+ 2006 « J. Mol. Biol. (1977) 112, 535-542

Last PDB archive distribution
by postal mail (8 DVDs)

* 2005

wwPDB established by

. 2 .
RCSB PDB, PDBe, PDBj 003

woripwioe

PDBe
- EMDB establishe e 2002 o . . .
PDB; awsD-£8 The Protein Data Bank: A Computer-based Archival File for
L Osaka University opensa | _, 2000 « Macromolecular Structures

PDB data deposition center

10000™ structure is released .« 1999
The Protein Data Bank is a computer-based archival file for macromolecular
PDB moves to RCSB PDB -+ 1998 . . . . .
MSD at the EBI becomes a deposition structures. The Bank stores in a uniform format atomic co-ordinates and partial
;- 1997 « s ags . . . . .
center for PDB data bond connectivities, as derived from crystallographic studies. Text included in
each data entry gives pertinent information for the structure at hand (e.g.
species from which the molecule has been obtained, resolution of diffraction
1991 « data, literature citations and specifications of secondary structure). In addition
to atomic co-ordinates and connectivities, the Protein Data Bank stores structure
factors and phases, although these latter data are not placed in any uniform for-
mat. Input of data to the Bank and general maintenance functions are carried
out at Brookhaven National Laboratory. All data stored in the Bank are available

IUCr policy on data deposition published -« 1989 «

AN 1988 « on magnetic tape for public distribution, from Brookhaven (to laboratories in
O 3*5?5’ ) the Americas), Tokyo (Japan), and Cambridge (Europe and worldwide). A
- ¢* Early structures include : - - o o o
7 Wi e master file is maintained at Brookhaven and duplicate copies are stored in
f;}“. N :' & C"Y':O"VPSD"_‘ 1982 o Cambridge and Tokyo. In the future, it is hoped to expand the scope of the

Cyl?fe,;r;ng; Protein Data Bank to make available co-ordinates for standard structural

types (e.g. «-helix, RNA double-stranded helix) and representative computer

4 ‘i.) lactate dehydrogenase 1981 «
myoglobin e . . .
ks 1979 programs of utility in the study and interpretation of macromolecular structures.
» subtilisin
@ < trypsin inhibitor | LI

PDB eatabiished ;-</SISES The Protein Data Bankt (1971,1973) was established in 1971 as a computer-based
archival file for macromolecular structures. The purpose of the Bank is to collect,

Bernstein et al., J. Mol. Biol., 112, 535-342, 1979
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TasLE 1
Protein data bank holdings

PDB40 Symposium | 2011

More than 77000 structures in the archive égg‘é”‘ MOLECULE DEPGS 1TOR Sgs;gs
PORUSHicn SSRTICS AN e e | o 010 1AD4 ALEEHYLOETIE)Ef«YDRDGENASE (ADP~R1B) &2 -1 BRANDEN A
Deposition of experimental data mandatory s ZAPH ALLOHOL DEHYDROGENASE égf}—HBPHEN) % é‘:OSRRNDEN R
50000"'strucn;re is rclcasc:! * 2008 %g% Qngg gg%”r ﬁglﬂ (ro Q: TULiHSKY
1FAB ANTIGEN BINDING FRAGMENT (NEW) R. P
First ralaase of remediated data L 2007 IREL BENCE-JONES_IMTUNOGLOBULIN RET_ a. E EPP R _HUBER
'J ILHL LHKBUNIL HNMTPKRHDE L Ne RHIVIAD
1CPA CARBOXYPEPTIDASE A u. LIPSED?‘EI
1CHG CHYMOTRYPS INOGEN J. KRAU
2CNR CONCANAVAL TN FI G. REEKE. G. EDELMAN N
3CNA CONCANAVALIN A K. HARDMAN R
L 1B5C CYTOCHROIE BS F. S. MATHEWS
' 1CYT CYTOCHROME C (ALBACORE. OXIDIZED) R. DICKERSON
P 2CYT CYTOCHROME C (ALBACORE. REDUCED) R. DICKERSON
ICYC CYTOCHROME C (BOMITO. HEARRT) M. KAKUDOD
PL 1C2C CYTOCHROME €2 J. KRAUT
155C CYTOCHROME CSS50 R. TIMKOVICH
1EST ELASTASE H. WATSON
IFDX FERREDOXIN .. JENSEN
1FXN FLAVODOXIN (CLOSTRIDIUM MP) M. LUDUIG
1GCH GAMA-CHYMOTRYPS IN COHEN. DAVIES.SILVERTON P
1GPD GLYCERALDEHYDE-3~-P-DEHYDROGENASE (LOBSTR)M. ROSSMANN N
2rHB HEMOGLOBIN (HORSE., AGUOD MET) LADNER, HEIDNER, PERUTZ RP
iDHB HEMOGLOBIN (HORSE. DEOXY) M. PERUTZ. G. FERMI
{HHB HEMOGLOBIN (HUMAN., DEOXY) M. PERUTZ. G. FERMI
1FDH HEMOGLOBIN (HUMAN. FETAL., DEDXY) J. FRIER
1LHB HEMOGLOBIN (LAMPREY) . HENDRICKSON
1YHX HEXOK INRSE (YEARST) BIII T. STEITZ B
' IHIP HIGH POTENTIRL IRON PROTEIN J. KRAUT
f 2LDH LACTATE DEHYDROGENASE M. ROSSMANN PD
;;g 3L-DH LACTATE DEHYDROGEMASE/NAD/PYRUVATE M. ROSSMANN PD
\ e L cytochromebs - (i PHOSPHOGL YCERRTE K IRASE | (YERST) B UaTSON A
hiemoglobin 2PGK PHOSPHOGL YCERATE KINASE (HORSE) P. EVANS. D. PHILLIPS B
- e . e g . 5 S B muILL s
; trodoxin | | 1979 o 2RXH DOXIN L. JENSEN HB
Q subtilisin S {ggg gngwgsgccaléa?gg.saseu F. A, COTTON. E. HAZEN
P v Bypsim ot =3 B 1S8T SUBTILISIN BpN: oo (ROTEINASE 8 . kRRoT A
. PDB established |-+ 1971 N sug::éﬁ*ulag B tuTase 3. BRD B RICHARDSON A
1TLH ERMOLYSIN (UNREF INED) B. MATTHEWS
2TLH msm*{sm (REF INED) B. MATTHEWS
1SRX THIOREDO B. -0 SBDERBERG A
e mesan cnen g S S K
3TNA TRANSFER RNA (YEAST, PHE) JAC K. LADNER. KLUG P
1TIM TRIOSE PHOSPHATE 1SOMERASE 1. WILSON, D, PHILLIPS
IPTN TRYPSIN (HATIVE, PH8) FEuumr'rER BODE.SCHUWAGER N
2PTB TRYPSIN(BENZAMIDINE INHIBITED, PH?) qusk BODE.SCHUAGER  RM
1PTC TRYPSIN/TRYPSIN INHIBITOR COMPLEX BODE ET AL N
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Early structures include
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2010
2009
2008
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2006

2005

2003

2002
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1999
1998

1997
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1989

1988

1982

1981
1979
1973

1971

Data-In

Data-Out

1979
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BNL

Osaka,
CSIRO

THE PROTEIN DATA BANK

BNL
BNL

NEWSLETTER

Number 10 October 1979

This brief newsletter provides up-to-date holdings information
(Tables 1-5) and a Request Form. A full Newsletter will be distributed
in January, and any of the persons listed below will be happy to answer
inquiries.

We would like Japanese users to note that the center of Data Bank
activity in Japan has been transferred to the Institute for Protein
Research at Osaka University. Professor Masao Kakudo of Osaka has
assumed the data distribution functions formerly carried out by
Professor Mitsuo Tasumi of the University of Tokyo. We wish to thamnk
Professor Tasumi for all his efforts on behalf of the Bank.

It is expected that the Protein Data Bank be ackno
publications which result from work making use of the B
In citing the Protein Data Bank in print, we suggest tha
be included to F. C. Bernstein, T. F. Koetzle, G. J. B.
E. F. Meyer, Jr., M. D. Brice, J. R. Rodgers, 0. Kennard
and M. Tasumi, J. Mol. Biol. 112, 535-42 (1977). When p
published describing structures for which coordinates ha
we suggest that this same citation be used and our addre

Area Address of Center

The Americas Protein Data Bank F.
Chemistry Department T.
Brookhaven National Laboratory E.
Upton, New York 11973 USA

Europe and University Chemical Laboratory 0. Kennard 0223-66499

Worldwide Lensfield Road S. Bellard
Cambridge CB2 1EW, England

Australia CSIRO Div. of Chemical Physics B. J. Poppleton
P. 0. Box 160
Clayton, Victoria 31368 AUSTRALIA

Japan Institute for Protein Research M. Kakudo (06) 877-5111
Osaka University ext. 3836
5311, Yamada-Kami, Suita 7
Osaka, Japan
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* Early structures include
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Acta Cryst. (1998). D54, 1105-1108

1105

Deposition of Macromolecular Structures

PETER A. KELLER,* Kim HENRICK, PHILIP MCNEIL, STUART MOODIE AND GEOFFREY J. BARTON

Macromolecular Structure Database Group, EMBL Outstation, European Bioinformatics Institute, Wellcome Trust
Genome Campus, Hinxton, Cambridge CB10 18D, England. E-mail: msd@ebi.ac.uk

(Received 6 March 1998; accepted 18 June 1998)

International Table of Crystallography Vol F, 1999

Table 24.1.3.2. PDB mirror sites as of May 1999

Official PDB mirror sites

Argentina: University of San Luis

Australia: Australian National Genomic Information Service, Sydney;
The Walter and Eliza Hall Institute of Medical Research, Melbourne

Brazil: ICB UFMG, Inst. de Ciencias Biologicas, Univ. Federal de
Minas Gerais

China: Institute of Physical Chemistry, Peking University, Beijing
France: Institut de G¥&ique Humaine, Montpellier

Germany: GMD, German National Research Center for Information
Technology, Sankt Augustin

India: Bioinformatics Centre, University of Pune
Israel: Weizmann Institute of Science, Rehovot
Japan: Institute of Protein Research, Osaka University

Poland: ICM Interdisciplinary Centre for Modelling, Warsaw
University

Taiwan: National Tsing Hua University, HsinChu

United Kingdom: Cambridge Crystallographic Data Centre, Cambridge;
EMBL Outstation, EBI, Hinxton

United States: Bio Molecular Engineering Research Center, Boston
University; North Carolina Supercomputing Center, Research
Triangle Park; University of Georgia, Athens, Georgia; PDB at
Brookhaven National Laboratory
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wwPDB/RDF Kinjo et al. (2012) Nucl. Acids Res. 40, D453-D460.
http://rdf.wwpdb.org/ Yokochi et al. (2016) J. Biomed. Semantics, 7:16.
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HMR Spectroscopic Data of BloMagResBank i XML &

4 3

1 Exp. Information PR
(X-ray, NMR, EM, etc) PPI (interaction)

<rdf:Description rdf:about="http://rdf.wwpdb.org/pdb/1BY4">
<rdf:type rdf:resource="http://purl.uniprot.org/core/Structure_Resource"/>
<database rdf:resource="http://purl.uniprot.org/database/PDB"/>
<method rdf:resource="http://purl.uniprot.org/core/X-Ray_Crystallography"/>

<resolution rdf:datatype="http://www.w3.org/2001/XMLSchema#float">2.1@8</resolution>
</rdf :Description>
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* S8 (gzipped 20KB)
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Subject: https:/rdf.wwpdb.org/pdb/1E6E

Predicate Object
dcterms:identifier 1E6E
skos:altLabel 1e6e

ADRENODOXIN REDUCTASE/ADRENODOXIN COMPLEX OF MITOCHONDR

dc:title IAL P450 SYSTEMS
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