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The classification of protein structures based on the sequential
and structural similarity, and the construction of
the database of representative protein chains (PDB-REPRDB)

TAaMOTSU NOGUCHI,t YUTAKA AKIYAMA,! KENTARO ONIZUKA'
and MAKOTO ANDO

The Protein Data- Bank (PDB) is a rich library of atomic-coordinate data of biological
macromolecules. The PDB entries have been increasing rapidly by the improvement of X-ray
crystallography and NMR experimental techniques, and the number of current entries is more
than 7,500 (3.4Gbytes), though not all entries are competent for the purpose of computational
protein structure analysis. A lot of entries have insufficiently-refined coordinate data, or have
some or many similar entries in terms of structural or sequential similarity. Thus the need for
a classification procedure of protein structures has become quite obvious. We have proposed
a representative chain database PDB-REPRDB, whose strategy of selection is based on the
sequential and structural similarity.

We have developed a representative chain database PDB REPRDB, and in this paper we
report the MPI- parallelization of our automatic construction system for PDB-REPRDB. Now
that a calculation of a representative set can be done within 1.5 hours rather than 1 week,
with 110-folds speed-up achieved in this study. We have opened a WWW service for the
PDB-REPRDB, which have already been accessed more than 2,200 times.
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Fig. 2 An example criteria for the classification of protein structures
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1%, 75 (=1,455-1,3T7) RORE S VSV BF = f ¥
LML TR, ID% 2% 25% 47Tk, 302
(=1,176-874) KL RESY VSV BF =4 YR Tw»
b, oz kit, ID% OLEWEN 2% %5 L,
BEFIOMRAEZ T2 ER L0EE Y, KESITHRE
BEFRZZMOIN—-T %, BERNLTLEST
WAHIERRLTWS,

BRI, BEOERPRAZENEETHLI LR
EBxboTRT. M8 FITIK, ID% > 8% TH
D %56, Dmax > 50 A DERETHOF = 4 L4
HINTw5, M8, iburyEroLFafrbl
FrA Y hBRAEDELRTHS. ID% it 94.0% H
BRLF oA vDCEKKICHS py— MEED, 1F =
AV TRIEFETTLEoTWVE, 204D CRKEDE
MEENSLF A eI F AT, K& CFhTB
D, Dmax DEA62.4 A LFEICRKERMEICL>TW
%, rmsdfEd 215 A P HBWAKELETH 575,
FTRTWRW (WIS 5 R FHERED/N S W) B50RS
RV, DT VRBLZERIZ> TV R, 202k
2, BHMBEDEVEHRETAIEIEL LT, Dmax
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Stacs Dilipride

PDB-REPRDB Selection Criterion

a) imilarity (ID% =< )
W :

Eachrepresentative is different from all sther representatives in terms of elther

id residues between

Pexcentoge of identical e

ponding residue pairs in the two compared sequences.

MAKD:

PDB-REPRDE V4.0

PDB-REPR!

b ) 3-dimensional . ity (MAXD >~ threshold2)

Maximum "Ca’-distance between the cortesponding residue pairs in the two compared structutes.

. e

This table and representative chains were last updated st: 21 Aug1998

B-REPRDB V5.0, PDB-REPRDE V6.0

M9 WWW Eo PDB-REPRDB
Fig. 9 PDB-REPRDB WWW page

OHFrmsdELYELTVWEZ EZRLTVA,
EREoLHI, U EONEEEIR, IDD oL
EWEDE TS, BOWEPREB 5 V0 BVES
SHEETH, LzdioT, ¥ vy Borikigkd, B
SRS THEMICAHETE S DT L, BEIC
SET 72010, BEOHUMEZERT L ZLIEE
THhb. '

7. PDBRKZINTVEF 1 DAR

KYATLOUNBEERTHSL PDBRESY VX0 E
¥ x4 vix, PDB-REPRDB® & LT, WWWTZH
LTwh, 20O WWW =i, 4 0ifzes CAH
LCwi3 PAPIA Y A5 AW 27 7 hky O WWW
HF=n=12 vy snTBh, BICHR?S 2,200
B ET 7 EASRTWES,

A= L= (B 9) T, HarklEchELLR
Ky VNI BF 2 A4 VOBPRINRPERREN, H
LEETORERY VNV EF =4 VY EED WA,
DHEEDTABORFER ) v 73 5L, 10D L)
12, ZORETOREY Y NRIEF A4 VDY R IR

B TERSIND, BER, B42FERBCHET S
7, BIOMEFEMNE: ID% > 25% ~ 95% % T 10%
WA 8By &, HEDEMM | Dmax <10 A ~50A
FTI0AHAL co A ZMRA7268) DRUEL WAL
b, B8 X6=48BY DREKY V7 HDY R

FEER LT3,

RFy VNI F 24 DY A PRIERXTREAN,
BUENRES NV EOID R (Y M) —&EF =
1 1ID), BLUBREY, SMfk R7774~, &£
B, FHEEFOBENZS > TWARERR, HsHE
FOEENES > TV EEREK, EC @BF) &S, ¥
YSTEENFRINTWSE, 72, IDZOFSIE, &
BINLERWY VRO BEF = A VDY A MKy b)Y v
JLTCBY, 2097 T5 By YR EDY AR
ERBZZEHNTEL. EMY VN7 EF A V)AL
DID &, EHWPDB&ky PYY2LTEY, 7
Vo r$hEEETSEPDB LY M) —ORBHFRS
na, T, REF VNV EF 24 DI DID %
EREHOBMICERENTVE C HerYvr¥5
L, RasMol 70U L5 HWTEDY VIRV EHFD
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ID : PDB entry ID + chain ID

*: (click to show the Protein 3D viewer)

naa : the nurnber of arino acids

Res : resolution

Rfac : R-fator

Methd : experimental method

»_sid : the number of residues with side chein coordinates
n_bok : the number of residues with backbone coordinates
»_ca : the number of residues with CA coordinates
2_naa : the number of non-standexd amino acid residues
ECmandes : EC number

header : header lines in PDB

Res Rfac Methd n sid
0.83 0.11 a7
Q.92 Q.09 126
0.924 0.10
0.94 0.13
0.96 0.16
0.98

o
-
Y]

oMo M DN M X X oKX X

G0 Threshold ID% = 25 % , Threshold Dmax = infinity ©9G

n_pek n_ca n_paa ECnumber

10 WWW LEOPDBESY Y7 EF oAU ()

47 48
127 129

R

4 Fig. 10 An example of the chain list on PDB-REPRDB

SAEES T T T4 v VREREND,
8. ¥ & ®

ESIDABRNM (ID%) 22Tk <, BEDBEEMIcd
EEHL, 70 EGFREREDE ORI
OEAME (Dmax) 2 SEOWEILIHilzksy ¥ X0
HUABEOTEFELREL, TOFELHVY Y
8y BT — ¥ N~ 2 (PDB) oty v 37
WE Y AT B EER L. '

BELAGEFEHVEE, BEHNOHERNEZTT
BOECTE b o7, BEIGHRZSLEEEORELS
FrA %, WeOTNV—TE LTHETHZ L0 THE
o/,

¥7:, PDBREKSY VI HPEEI AT L% MPL 7
1750k FWCEFIEL, REOBERILEERL .
ZO®FRIZ L h, SR2201 ® 256 71t v ¥ FIHEF
T, #1100 FORBHREHBT, BEYAIOF =AY
6,127 A %% 1.5 B THHET 5 Z LASTE .

R, REF oA VOBRBEIFABETH2bITS
D, BACEEEELTREY A 2R LY, B
EOELIADE CHRICEHET 5 2 &7 4 (R
BETH o7z, REFFETORFILEIE LD LT @&,

HEMLICL Y, BETEERYFTEICR 57

AFHRICLVRESN/PDBREY V0BT = A
Vi3, EALENLSN/ZPDBRESY VSV EF = AV
57— % ~—2 (PDB-REPRDB) * LT WWW T&H
sh, BICHR»S 2200BUE7 72 ENTWS,

72, HADOWEECTAFLTE PAPIA Y A7
2 o PDB ¥— ¥ %, HA OHRETT LTS
¥ vy BAHEEFHOMETHE TS PDB 7— 4
X, Z® PDB-REPRDB Of3) A b & FIH L Tk
THY, PDB-REPRDB i34 OHEEIIBVWTEE
GRHEZEODTVE,

S8IL, B4R YT B HEERT OMREDE
KICEDIEPLMIBTEL LI, JBEY A 0
F x4 B ORFIMHENE ID%) 2 #EMER M (Dmax)
DEHERREETF—TNVELTHODPLOFEELTBE,
Ty FTy RTHA i (AR ORI KBTS L O
WEOHRAMD L EWER L) TORKY VISV BT =
AV EREL, HBCRETES L) RV AT AR
LTV FETHS.

HE ABIEE B LI BELHER LHBE
REW, FEBKELENEFRORL EHFLEA T
R CRABELET.
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SRIRHE AR

BRI 38 44k, PRk 2 FERFHRILAK
SHZEHENYESES LRES
T. RERTREESE R AL
(B) Hifta v Ca— 7 HME%
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