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ABSTRACT
The major challenge for post-genomic study is to identify structural similarity and relationships of proteins. SCOP (Structural Classification
Of Proteins) is a typical database for this purpose, providing a detailed description of the structural and functional relationships of the proteins
whose three-dimensional structures have been determined. Unfortunately, since the SCOP data is only available as a plain text format, it is
cumbersome and error-prone to develop tools and resources for the different kinds of analysis of the data. Thercfore it is desirable to provide
the data in a standard structured format, allowing researchers to utilize the data more effectively. To meet these requirements, we have developed
an XML representation for the SCOP data, named SCOPML and the translator to convert the SCOP data into the associated SCOPML. documents.
Also, we have implemented a browsing tool, named SCOPBrowser, for effective search of SCOP database. In addition to the information available
from the SCOP site, users of the tool can obtain various information such as viewing the tree hierarchy of structure classification of proteins,
searching into whole protein domains, showing XML contents of a specific domain, and some useful statistics about protein structures.
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3. SCOPML(Structural Classification of Proteins Markup
Language)

SCOPMLE #+z#9 ¢ A e X ]
3led SCOP HelHE 71€8h7] 9% vk lejelth. SCOP

SCOPMLIF SCOPBrowserOfl 2tet 24+ 135

tio]ElHlo] 27t B 3=
#3l7] 98lel SCOPML DTDE #
DTD%: SCOP dlo|EHo] A7} 4| Fsts
FHE aRyo R 7|&sa o, 1:@ 43
SCOPML FA& o]£3% Z$ vdwzd 1z B
CEERIYEE B} Fo|dtA AET 5 ok

il

g 7z BRE
49]@} th. SCOPML
49 AFH

i

_4_5%?-84

0
-

ox
e,

& XMLE %
A=

Hoox
e

o
o #dd

u

3.1 SCOP olo|efsjo|~
SCOP2 d¥lzle] A FxAQ1 FAMIT 74 &
AG 7Ite s A SS AAMoR ¥
wo[2-olt}, SCOPo& oln] Fx7} e
o rﬁ?ﬂ 257t Zi*PEM °‘°1 UlZH o

1)

713 tq—a} 117H 9 ?Ef/# class)® ‘/}Hoi ke Maas
7t s 23 29 AR EZZ X (topology)oll ¢
8 F=(fold) 2 Uxlol vk Eri= 9| =51 Y 2l(super-
family)2, FHALAE HY2family) 2, “rdal @l]i=
Frfeldomain) 0.8 o] Zth o)Ay PDBY B o
42 & dulldsd vlasol PR FAY(structural

similarities) & 7M+ 1

SCOP Root
all o allp o/f o+ Class
Rossman fold Flavodoxin-like o/B barrel Fold

Tim Trp biosynthesis Glycosyltransferase RuBisCo(c)

B-Galactosidase(3) B-Glucanase  o-Amylase(N) B-Amylase

Acid a-Amylase  Taka-amylase Cyclodextrin glycosyltransferase

2 aaa 6taa 2 taa 1 cdg 1 cgt cgu
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& g5ty 938 sunid L sces#e §4 2 o &3l
TFEFALE sunidE SCOPAA AZTx 2/ veh A
2ol ™ scesE SCOP AlZzol gl 71Fst T folth o :
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(1% 2)% SCOPML DTD9 +%& Yehdt.

<IELEMENT root (class + ) >

‘ <!ELEMENT class ( # PCDATA | fold ) * >
‘ <IATTLIST class sunid ID # REQUIRED sccs CDATA
# REQUIRED >

<!ELEMENT fold (#PCDATA | superfamily ) * >
<IATTLIST fold sunid ID # REQUIRED sccs CDATA
# REQUIRED >

< !ELEMENT superfamily ( # PCDATA | family ) * >
<!ATTLIST superfamily sunid ID # REQUIRED sccs
CDATA #REQUIRED >

<!ELEMENT family ( # PCDATA | protein ) * >
<IATTLIST family sunid ID # REQUIRED sccs CDATA
# REQUIRED >

<IELEMENT protein ( # PCDATA | species ) * >
<IATTLIST protein sunid ID # REQUIRED sccs CDATA
# REQUIRED >

< IELEMENT species ( # PCDATAldomain ) * >
<IATTLIST species sunid ID # REQUIRED sccs CDATA
# REQUIRED >

<'ELEMENT domain (scopid, pdbid, pdbregion ) >
<!ATTLIST domain sunid ID # REQUIRED sccs CDATA
# REQUIRED >

<'ELEMENT scopid ( # PCDATA ) >
<!ELEMENT pdbid ( # PCDATA ) >

<!'ELEMENT pdbregion ( # PCDATA ) >
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SCOP "olg#lo)AtE zpale] AF BF84 ARE o0&
F & 3709 YU (dirclass.scop.txt, dir.des.scop.txt, dir.
hie.scop.txt) & AAste] AFecl dedgdyd 24 o)A
£ °lE BYEE EAEY o go|HE o] 8 FAIAE
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# dir.cla.scop.txt
#SCOP release 157 (January 2002) [File format version 1.00]

.............................................................................................................. D

dldiwa_ 1dIw A D all] 14982 ccoroimomviicsoosicssosessicssccsiscniions @
cl = 46456, cf = 46457, sf = 46458, fa = 46459, dm = 46460,

SP = 46461, PX = 14982 wroooir e o )]

(2! 4) dir.cla.scop.txt T LHE

@ #: file header® EAE. #Y o] &, Release Version,
SCOP Servers4, Copyright ZE & et}

@ all.l 14982
» sces(al.l.l) - class, fold, superfaminly, family ¥ =&
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class(cl), fold(cf), superfamily(sf), family(fa), protein
(dm), species(sp), domain(px) % Z}zte]l &5 &id
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# dir.des.scop.txt
# SCOP release 1.57 (January 2002) [File format version 1.00]

14982 px alll didlwa_ 1ldlw A:

46456 ¢l a All alpha proteins
46457 f al - Globin-like
46458 sf  all - Globin-like

46459 fa alll
46460 dm al.ll
46461 sp  al.ll

Truncated hemoglobin
Truncated hemoglobin
Ciliate (Paramecium caudatum)

(38 5) dir.des.scop.txt TY L2

dir.hie.scop.txtol & (28 694 B vpe} o] SCOP
2% sunidd ol &8t zdstu vk AF FERA
A9 002 FAIHH F W d=9 sunide R WA
Z sunid® ¥Eolx, Al WA X sunide A WA H sunid
o] AAEo] EEHU (] O o] YERRL U= AR
¥ sunid7b 4646091 A BF+ TR sunid7t 4645901
I 46461, 46462, 1E1a 634379 3709l AA ERE M
ATh.

# dir.hie.scop.txt

# SCOP release 1.57 (January 2002) [File format version 1.00]

0 - 46456, 48724, 51349, 53931, 56572, 56835, 56992,

57942, 58117, 58231, 58788

14982 46461 -

46461 46460 14982

46460 46459 46461, 46462, 63437

46459 46458 46460

46458 46457 46459, 46463, 46532

46457 46456 46458, 46548

46456 0 46457, 46556, 46625, 46688, 46928, 46954, 46965,
46996, 47004, 47013,

(Z2! 6) dir.hie.scop.txt Y 1M LHE
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9 dirdes.scop.txt= DTDol Aol Ao ujel A4
BaEe YEAR(TR R dig ARP)E

o} Ztziel YA RE 2wt AH S WwdER
gy £z 2R ARG AET AAE A, o
ArrayList #8720l Al g3,

3.3.3 XML ®#3 oA

2y dAE B39 449 2k AAE JDOM ¢UH
Hol2g o]&ste] Heldith, DTD 4249 Element$} At-
tributed] Wk WHETEE Bt n WEREE F7hstd
XML &X4&5 A4t 449 HuE At A2 o
o] 97 HH, “scop’olde oo HAY EHLE A4S
St} Elementol thd 442 SCOP die]E #jof 2ol
e 98 39 sunid® scesE AL (28 e A4

public class ScopToXML {
ArrayList cla, des ;
String xmlFileName ;
boolean empty = true ;
public ScopToXMIL (ArrayLIst cla, ArrayList des) { // B43#}
this.cla=cla ; // ArrayList® #*7]3}
this.des = des ;
xmlFileName = “scopml.xml” ; // convertToXML ©]%&
- 3%
/A XML el &

A S A

convert ToXML( } ;

}

public void convertToXML() { J/ A3 XML AA il A
Element root = new Element (“scop”) ; // Root Element¥: 4
Document scopm | = new Document (root) ; // Document 74 ]

& 44

// clagl AolvtE loop

for (int i=0;1<clasize ();i++) {

// cladl A &7hel Object® 7FA &tk (Dir_cla_scop Type)

Dir_cla_scop s = (Dir_cla_scop) cla.get (i) ;

List children = root.getChildren (“class”) ; // Root Element?]
P

try {
/) Foizl g EME FH )
XMLOutputter outputter = new XMILOutputter (“ 7, true) ;
FileOutputStream output = new FileQutputStream (xm |
FileName) ;
outputter.output {(scopml, output) ;
} catch (Exception e) { }
}
/HaE st ¢ A=
public void tagGeneration (Dir_cla_scop s, String level,
Element root) { }
/AR o) g AR(FREYE ¥ AT i
public String getEngDescription (String sunid) { }
// SCCSE doje7] & i
public String getSccs (String sunid) { }
/7 o1m AAEe] gl B2 B9 1 A4 Elemente] ofgt ez
Ag Al
public void childToXML (Dir_cla_scop s, Element cl,
String level ) { }

(28 7) SCOPML 2AME sk 2~
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3.3.4 XML 3¢ 44 oA

(2% 8)2 SCOPML ®#& Al2lo] A48 scopxml®] &
2§ 2aeAE F3 ekl Aotk o #4& SCOP
D7} ‘didlya_¢l AEE Vel =0, classs All alpha
proteins, fold¥ Globin-like, superfamliyv< Globin-like,
family+ Truncated hemoglobin, protein Truncated he-
moglobin, 28] 1 species¥ Green alga (Chlamydomonas

eugnmetos)?) B E Tule FxE FPsta QUrh

<2xml version="1.0* 7>
<IDOCTYPE scop (View Source for full doctype... }>
- <root>
- <ciass surid="46456" scca="a">
All aipha proteins
- <fold sunid="46457" sccs="a.1">

Globin:
- <csuperfamiy sunid="46458" scos="a.1.1">
Globin-like
- <family surid="46459" sccs="a.1.1.1">
Truncated hemgglobin
- <proten sunid="46460" sccs="a.1.1.1">
Truncated hemoglobin
+ <species sunid="46461" sccs="a.1.1.1">
- <species sunid="46461" sccs="a.1.1.1">
Green alga (Chlamydomonas eugametos)
- <domain sunid="14983" sccs="a.1.1.1">
<scopid>d1dlya_</scopid>
<pdbad> 1dly</pdoid>
<pdbregionsa:</pdbregion>
</domain>
</species>
M cspecies sunid="63437" sccs="a.1.1.1%>
</proten>
</famiy>
</superfamily>
</fold>

j
& e
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@ @ scop
@ [ ctass : All alpha proteins

D [Attribute: sunid="46456"]

) Attribute: sces="a"]

© & fold : Globin-like

[ tattribute: sunig="464573
) iattribute: secs="a 1) |
© (=3 superfamily - Globin-liké:
[ iattribute: sunid="4i
[ [attribute: sces="a.1
@ (2 family : Truncated hi

p
ctass . All alpha proteins
(Atiribute: sunig="46456"}
[Aftribute: sces="a"]
fold : Glokin-like
[Attribute: sunid="46457"]
[Attribute: se¢s5="a.1"]
superfamily : Globin-like
[Attribute: sunid="46458"]
[Attribute: sccs="a.1.1"]
family : Truncated hemoglobin
[Aftribute: sunid="46459"]
[Aftribute: sccs="a.1.1.1"]
protein : Truncated hemeglabin
[Atlribute: sunid="46460"]
species : Ciliate (Paramecium caudaturn)
[Attribute: sunid="46461"]
domain © d1dwa_
[Attribute: sunid="14982"]
sid - d1diwa_
pob : 1diw
region | A
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@ [ class : Al alpha prateins
[ atiribute. sunid="46456"]
[ warioute” sces="a")
@ (£ fold @ Glabin-like
[ iAtiribute: sunid="4645%
[ Iattribute: sccs="a.1"]
@ [ superfamily : Globin-liks
[ iattribute: sunid="al
M Attribute: sces="a.1
@ (3 family : Truncated h
[ itribute: sunic
[ intribute: sces=
@ [ protein : Truncal
© % family : Globins

<7xml version="1.0" encoding="UTF-8" 7>
- <zcop>
<class sumd="46456" i
Alt alpha proteins
- «fold sunid="46457" stcs="a.1">
Globin-like
- <superfarity sunid="46458" scrs="a.1.1">
Globin-like
- <family surd="46459" sccs="a.1.1.1">
Truncated hemoglobin
+ <proten surid="46460">
</family>
+ <family sumid="46463" sccs="a.1.1.2">
+ <family sunid="46532" scrs="a.1.1.3">
</superfarpily> @ (1 family - Phycocyanir]
+ <superfamiy sunid="46548" sccs="a.1.2"> @ [ supsrfamity - alpha-heli
</foid> @- [T fold - Long alpha-hairpin
+ <fold sunid="46556" @- [ fold : Type t dackerin damai
+ <fold sunid="63448" @ (%] fold | LEM/SAP HeHM motif
+ <fold sunid="63450" s ®- [ fold : Cytochrome ¢
+ cfald sunid="46625" s @ (=% fold - DNA/RNA-binding 3-h
+ <fold sunid="46688" ®- (] fold : RuvA C-terminal dom,
+ <fold sunid="46928" @ 7] fold : Putative DNA-binding ||
+ <fold sunid="46954"
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