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Abstract Characteristics of biological data including genome sequences are heterogeneous and
various. Although the need of management systems for genome sequencing which should reflect
biological characteristics has been raised, most current biological databases provide restricted function
as repositories for biological data. Therefore, this paper describes a management system of nucleotide
sequences at the level of biological laboratories. It includes format transformation, editing, storing and
retrieval for collected nucleotide sequences from public databases, and handles sequence produced by
experiments. It uses BSML based on XML as a common format in order to extract data fields and
transfer heterogeneous sequence formats. To manage sequences and their changes, version
management system for originated DNA is required so as to detect transformed new sequencing
appearance and trigger database update. Our experimental results show that applying active trigger
rules to manage changes of sequences can automatically store changes of sequences into databases.
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(b) Set Subsequence 94+ @3}

] aagcaccgacaatactcctg
6 10 25

(¢) B4 M Q(complement sequence) 94+ A3}

n aagaatctccatcctgtgagctttaacgcccatgeccaggagtattgtecggtgetttctac

10 20 30 40 50 60
(d) 4% AF( convert t into u)
] guagaaagcaccgacaauacuccuggcecaugggeguuaaageucacaggauggagauucuu
10 20 30 40 50 60

2% 5 ECAE198 MEe tig A4t o

ECAE198 DNAX g 2] H& A Q:(1~60)

gtagaaagcaccgacaatactcctggcatgggegttaaagetcacaggatggagattctt

10 20 30

40 50 60

(a) 34 Md(Rotate sequence)

10 20

atggagattcttgtagaaagcaccgacaatactcctggecatgggecgttaaagetcacagg

30 40 50 60

3% 6 3 AE 4
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g £ JEE

4.1 Mg HE Ho|

Y DNA =7 s A|ad Agu) mlct Ao
A ME T4l HAY MEE NE HAega R
2 olg thF o] Hofsiyrh

ge] AEAd H3Y0lM DNA HE25E Lo ¢
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% /iSo)y [=]S8Sle)a SSe) 238E AE Si7F SiESS
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Aol 1. 9ol ¢7] ME Si = Si={a;, ar-akan}
ol aE {A, G, C, T} §7] vle]= ZF 32 589
F Qe EAbolx n& Mge] ZolZ n:lSjlo] Hh @
Sie MEe fdstA g 5 e HE AdAs
A8 g A¥AE SidS)E EEET Mg A¥xt
T Sid(S)e GAAEe A9 Locus idE 3
MEE FAsA A £ e ol

Ao 2. Y AFEAY APtHoz oA FYET
DNA 4E zZtozRE dojrd AfAdd AEe I
| S8, ME Sirar, adaycam 1Sy Sid(S)7t F
oJA W, Sigk ME Si'Alele Si'=Version(S)7F AH s}
I S/E SS9 wRAXdelgt Fogch AE S,3 A
HAH Se vl 218 g5

%, Sid(Si)-Sid(Si’), Length(S)=Length(S;") =&

to to o

o] 8% HVIMNEAEBRA 2 TE 31

Length(S)#Length(S;"), Order(S) #Order(S;') o] 3L
Composition(S) =Composition(S;")o]t}t. o]d] D A ¥
doleldo]20)ar SS < D oz S & De|t}

39 3. A8 AL S 9 NE WA S'=la), a' -y
can’ )= 9E MEH local alignment §3 ¥ }o]
(Difference : Diff)y?H& A% 2 ®#@IT} Diffe DIff(S/,
So=lal’, ay--a"a’) 2XF HY FAftelth eolwf 0
< k < m (m=max(length(S)), length(S;"))e]x a’=(x,
V2 TAE 234 Holth x= Y& Mg Sigh 9gE
g7] Hlolzgl NE W fXolth yE 98 ME S
9 T A7) Hlol2E bitE WHE Felh =, e
F7] Wolae 2bit2 HHET |7] ML 43 A

osiA fEE MEd HAMET B HEE XME
o2 HolgZ ¥3te] AR A dHeleks Ho
ERjo] 2o AA& Al variable character, binary$} blob
el F9 s HFE 4= 9lrh binary$) blob EFY
o2 AR AS SQLAAN AYsle 2EFH viX] 7%
< o] 8% 4 gAY WE AN £=E Rtk vari-
able character E}Y22 e 7ol dlojgl #Hol
2% Al2g oo hd 11 ElQle Hd) -8-ZHolvt
dzrg ol mydol gl & MSSQL MHe 8K
744 ORALCES #H) 4k71A] A Qgch 7| AE A
g dHolglE 7 &4 elgo g AAste SQLY X~E
g mx] )5 ol&dth

4.2 SE EQJIE 0|28t MY HE HE U MM JIY

ol Aede & A 41004 Mg nlo} Zo] Yol
AFEHRAE A 2R Mol 4FE o TF dolg
Hio]22] EZAE o]§dt AFHLE Ad WAL
AEsta AE Bde A3t dndsel ois) 2%

A,

A A
EBAE ol AT A WA Y AE 2
ARe Tt Be A8 BN o)lFlu,

A A4gaA - AEA AL dolel Siv7) wloleld
olzo 4k o] GAME AE YHolgt= Ho
el o] 2:9] insertion ¢4te] EE]A] o[HE(Event)Z
Bt

Source finding @A : Si'7} &3 Ad9 wvjHo|
g 7bede 2AET

dloleldo]2e] N HiolBd A MY F ¢
gd Md Si'm Y Mg AR SidSi) = Sid
(S5 Zhe 4B MY Sig otk o] gAE Mg
dHGEA N oHES} e EAY da) FYLF



32 AR =g :

AYAE 2t MEE Fohlr) 943 =7 (Condition) 2
gtk 598 JEAE e 9EAE Sig e 4
$ol= the YAl Change detectionBAZ ‘dojrta
234 g2 Afde St AZE AEE dofeH o]
29 dYHE ET A9 dMo] TAF
Change detection@A] : A g Ho]Eo] FUF A
AMAE Zhe 4B M SioF EA%E SitvE 92
"1‘5 Sig Aol7t AeA AARIT &, Si'# Si Aol
R 28 VA HARGC o] @A JA AE 4F

A HAE EAY olwEe] thal gE Mgz
JANEe Fo] WRE zARRE EdAd =d

(Condition)@4 3jgHc}

D 7 A9 28 U5k god Sre d¥ M4
Sig} =pol7} "szs]-Z] 2 Sio] MAAMEe] 2 5 ¢l
o} mebA o] Y8 NI Sio gis AYE FAo] WA
Qo F4& 73’:_] 3 4 %= gt} Change detec-
tiong AT EH 27 Hrlo] digt F4 dlojgl A
oy o}Rd AME MAEA Fv EA RMo] WA
ghet

i) B9 28 U=, Si'e 9B Mg Simke Ao
7} %ZHSWU* Si 7HRE HAMIER Ao|7l A=A

B2E ¢ & 82 Si'e v 9AQ iteration HAE
Cda= ’°] Aol 28 wEs= A9 A3 A3
= '1‘5 Si 9} Si' el M HoJel] wiFe] Q)

=
A ARE MEY wlg +A0rder(Si)#Order(Si’) T
ol FAComposition(Si) =Composition(S'i" )& &
Alete] @A@TL Binary® E@® Aol s XOR
kg FEIA wiolx FAde] dXS=A € 4 Utk
Si'el A9} 28 wE3MH Sivt Sif Alelol Diff(Si’, Si)
£ g

Iteration @A : Si 7}A= Eg WAL Si'A
oldl WA EABI=A AAEY HFHLZ wFHH
25 BOEFTE Ao 304 AME HALS B MG
g3 Diff xto] ARE §E 2 ARZHBE, o] TAd
A Si'9) Diff(Si’, SH9t Sl 7Rl EE wAETH
o] Diff AERE ¥WmsiA ZAAt Diff' 7} Sie] M
AT XA Fod S’ = Si o MEE HAALG
o] "tk

CreateVersion @4 : Si'e= Sie] Al A9 wHe=w
A ME WA Elo]B(VersionSeq)ol ¥HHE insert
Akl A Ge o] E(Sequence)ol]l Siel MARMEIL 157}

rir rlr 2ol R

He 742 ditse EYA 9ol LAHE o W S
o td HAFE= Aol 3o U= Diff 3 R7} vlo|et]
o]z AZEr

a8 7& ME HHA>

&S 918l SQL(Structured
3 A

Query Language)S ©]83 Eg]| A gk gejolth

tloletuiol~ A 32 #® Al 1 Z(Q2006.2)

4.3 MY HHEHEES XML B

Ad AR 37 ME HA JRE agsin
Z2ade} AFstr] 93 yEARoolg RS ¢
defacto EEQ BSMLE o83t Hd FRE FHS
th. BSML3.0 HA¢9 DTDel ¥¥3l=S BSMLe &
ZHE ZF Segment-set? SegmentE ©]&3ta] B
Aad M4 HV* Alolg] M@ zolE BHEST YE
Mge] Ze e F4 9 APHRE FRI=E
Segment-set2 FoHe ML E MIdY EH H
Holut 7ol AAE Hoske dHEC]IL Segment
£ Segment-d|HENA Heoj@ FAl] thetd A de
Riolu z27hs vehlie dlvlEo|th o7]A Seg-
ment set2 Y& AL YERHTL Segmente XE H
A AR MG Apolg) & BEQ Diff § el

28 89 AAINHE MY SQ2002060300001 i A
BE BSML DTDel %A Sequence A#HES A
ogt}. Sequence AFHEC 3t A3 AL o}e
580X A3} Sequence WIFHEE ANLESQ-
2002060300001 Wg 7Hd AN HRE THI HIZo
HA 29 hal 7]&3tk Segment-set YEFHESQ id
&4 AP AMde] AHAE Vel seg AR ES]
id &4 &g AU Ze NEH segment LBUE
2 RoE = MdHe BAE vepdth 25 BSML
2 segment, equivalent, copy, translated, expressed,
gapped, aligned$} 22 FAZ Hos|A A3} o
71 98 s Md wd 874 § Segment-set-
Y4B NG9S Vel E 2 origin® ® HAISCL

Segment AT HEE Segment—set LA

LHE

o 1%

Eq 7E

A 98 A9% g W Aol Jedh 53, 4
B Mge] WANGT QAR ke MNP Fre Bw
& Jendol ol@ B xRS A £48 2en
Segment AYWES] id £4& A2 WA F 2B A
@3 wWAel gt ARAD PR U@ A¥xjels

seg role2 zo)E UERlE FEo JEAN AriMe
“difference region”&& zt=th seg ide & segment
A HEANA ehlls sdMFY AEAE Vel
seg start$} seg endt Y& Mdx MF wHne =
ol uvHle HE AMdE wdde XE Jehdd.
Attribute LB|HEE segment A HE] #AHY AR
% DTIDo| ZEHA & BRE AR Aos)A
AHEE = e AYWUEZAN name $A43 name £A4
of & wlolet FS YEME content A& ZeTh
name %49 & F typed W7ol Y& REo] oHI
HolE UeleAE Zd8T or)Ae d-AE o)
3 WAAME] 100158 10039 F7) vlo]xvl HE
Ao 2 insertion Wol7t Yojubi 30014 A ¥
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REFERENCING
OLD ROW as oldrow
NEW ROW as newrow
FOR EACH ROW
DECLARE  // Deciaration variables

BEGIN

Varchar Diff;
Diff=Difference(Newrow.Seq, OldRow.Seq)

WHERE VSid = newrow.Sid;

ELSE

END IF;
END IF

END IF;
END;

CREATE OR REPLACE TRIGGER Detect ingVer ionSequence
AFTER INSERT ON TempSeq //4 Iriger event occurs when a new sequence is inserted

Maxvid INTEGER;Duple INTEGER;Seqtrue INTEGER;Vertrue INTEGER;Firstver INTEGER;

SELECT COUNT(*) INTO Duple FROM Sequence
WHERE Sid = newrow.Sid AND Sseq= newrow.Sseq;
IF Duple=0 THEN //4 condition of the trigger to check whether there are duplicated identifier
SELECT COUNT(*) INTO Seqtrue FROM Sequence
IF Seqtrue = O THEN // 4 condition of the trigger to check the first insertion of the input sequence
INSERT INTO Sequence VALUES (newrow.Sid, newrow.SPid, newrow.Sseq,
newrow.Slength, newrow.Stype, newrow.Sdate, newrow.Smachine, 0, O, newrow.SsPos,
newrow.SePos, newrow.SnumA, newrow.SmumT, newrow.SnumC, newrow.SnumG);
ELSE // 4 condition of the trigger to check whether the input sequence may be version or not

SELECT COUNT(*) INTO Firstver FROM VersionSeq

IF Firstver = O THEN // 4 condition of the trigger to be the first version of a sequence
INSERT INTO VersionSeq // Action of the trigger to insert the first version of the sequence
VALUES (newrow.Sid,1, newrow.SPid, Diff, newrow.Slength, newrow.Sdate);

SELECT COUNT(*) INTO Vertrue FROM VersionSeq
WHERE VSid = newrow.Sid AND VerDiff = Diff;
IF Verture = O THEN // 4 Condition of the trigger to be a new version of the sequence
SELECT MAX(Vid) INTO Maxvid FROM VersionSeq WHERE VSid= newrow.Sid;
INSERT INTO VersionSeq // Action of the trigger to insert the first version
VALUES (newrow.Sid,Maxvid+l, newrow.SPid, Diff, newrow.Slength, newrow.Sdate);
BELSE // 4 condition of the trigeer to be the same base composition with existing

RAISE_APPLICATION_ERROR(-20000, ‘ WARNING! DUPLICATED VERSION!!!’ );

ELSE // A condition of the trigger when a existing sequence is inserted into a table SEQUENCE
RAISE_APPLICATION_ERROR(-20000, 'WARNING! DUPLECATED ID AND SEQUENCE!');

WHERE Sid = newrow.Sid;

versions

a8 7 M9 A A

o] & A7} FYF RS ulgth name FA9 gk
% position®} content “10017& Q& MA7 Ag ¥A
o] & RE A& YehlH based} “01"
position®l] Fg X HAAE] E7] Wlo]2E HE
2 Uehd otk il AR HEy wEMge] d&
Hiol 3hte] @7] wlojxxte] trET seg starts}b
seg end”7} ztAl ®©}

3 44¢ 99 =97

5. XMLZ[HH M o8 HE 2ald|

2.38M 2% HEAE AFPRGEor H7] A
€ dielgl #d W8S BIsty] A% dolg e
o|dH o)z Tttt 1EAME Al=RldA AMR-Eha
Ae E71 AE ey oz HAYE #d Fun
FASTA X9, BASML 7]¥F XMLEW S 7]&dch 2
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<Segment title="Difference
<attribute name="type” conent="insert”/>
<attribute name="position” content="1001">
<attribute name="base” content="01">
<attribute name="position” content="1002">
<attribute name="base” content="00">
</Segment>

<attribute name="position” content="3001" >
<attribute name="base” content="01" >
</Segment>
</Segment-set>

<Sequence id="SQ2002060300001.2" ic-acckey="AB003468” title="Cloning vector pAP3neo DNA”
length="5350" topology="linear” representation="raw’>
<attribute name="version number” content="2"></Sequence>
<Segmentset id=" SQ2002060300001.1" seg-set-type="origin">
Regionl" id="
1d="8Q2002060300001.2" segrole="different region" seg-start="1001" segend="1002">

<Segment title="Difference Region2" id="SQ2002060300001.1.2" seg-sourcetype="version" segid="
5Q2002060300001.2" segrole="segment" seg-start="3001" seg-end="3001" >
<attribute name="type” content=""substitution”/>

5$Q2002060300001.1.1"  segrole="version" seg-

1% 8 BSMLE o] &% B JR 4

PAP3neo 5350

>8Q2002060300001|1|Cloning vector pAP3neo DNA, complete sequence |DNA| Cloning vector

GGTACCTTCTGAGGCGGAAAGAACCAGCCGGATCCCTCGAGGGATCCAGACATGATAAGATAC
ATTGTTCCGACCCTGCCGCTTACCGGATACCTG*

18 9 FASTA =9 4

23 52 oA oled APHUZFE FASTA X
ot} thE F& uojetdo| oA AR XHloz
HEE A3 AYSE A3 dHich

5.1 97| MY H|OlEt =W H9)

dxFA 971 AL doleho]A¢l GenBank$} E-
MBLA Zizte] 24 #d AL 71X diE3<
MEFAEAMA 26 BLASTOlME FASTAZE
dolel ¥olg AME3ta U} o] o= At A1
AR AN 2= A A FASTA ¥93} XML s
A& 7)&dch

«FASTA ¥5

FASTA ¥9& MY A4 24 2 oF Ag A
g 2o NE BEAzZzafdas Algste Edlolt) 3
o) A dEE 7 BE AFSIn o|AL A gl
g 4 29e yehlth ‘"2 F4 gEzhe 3R
A2 Attt FAERle oy ERIFE MY dHolg
7b 2. a3 ‘"2 Mg & yepdo FASTA
o] F4 gl Mg A¥al, Ad W, DNA #
2L olg, Bx FF, A4A ¥ Mg Zo] P= goz
Fdstw tg #Rlede MY dojeE Jehdo 29
9% FASTA ¥ oojth

< XML X=i

BSML3.0< 71#22 & o BSMLEZAE Definition,

Research, Display$} Z-& 49 dUES} o|59] 3
9 delvez FAHE Mg dlolele Definitions &
YviE ¢ AYHEZ |EHn 7S] Fad
ARE display Q2HE 71&28 4+ 9tk Definitions
dyHE= 97 A8 FEE 7&d7) 9% 319 4
HEE 7iAm oljd AMd AR 7|3 @¥d DID
E 29 107 Zo] Hojdnh

Sequences¥ZHEE AMEe IAPoE Sequence ¥
ZHES ¥HEoZ o]RojAr} z} Aol tF PrRE
Sequence ATFHES F g 319 AHERZ ME
HlolelE 7)&ds Seq-datast Aol oigk
R FAA JRE V|=sl= Feature-tables 2
TIPch =3 BSMLY ZF AEHE: 3 ddE
o] TF=A gL WE-g 71&37] A Attribute 2]
HEE 7}x1 o] Attribute HelHES] name® con-
tent &9 oA FEY 4 Utk A7 MGl
Zte= & HAEY & B85 A3 Attribute J2UE
£ oS3} o] Sequence EEHES] 319 AdHE=
Aolgtt}, <attribute name="version number” content="2">

g dolele Seq-dat® Seq-data-import ¥
Ed 93 7I&=ded Seq-data-importE ©HE BSML
A0 A8 MIFRE FE2T W URLE o]&3td
HAEAR E HAE & 4 vk Modification d

[
3 {m Mo
moan e
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<IELEMENT Definitions(Attribute*, Genomes?, Sequences?, Isoforms?, Sets?,Tables?, Networks?) >

<!ELEMENT Sequences(Attribute*, (Sequence|Sequence-import)¥, Segment- set*, Resource*, links) >

<IELEMENT  Sequence(Attribute®,

Modification*, Resource* links)>

<IELEMENT Seq-data (#?CDATA) >
<IELEMENT Seq-data-import(Attribute*) >

<!ELEMENT Numbering EMPTY >

Featuretables?,

<IELEMENT Feature-table (Attribute*, (Reference|Feature{Digest-set)*, Resource*, links) >

<IELEMENT Modification(Attribute* Resource®, links) >

<!ELEMENT Segment-set(Attribute*, Segment+,Resource*, links) >
<IELEMENT Segment(Attribute*, Resource*, links) >

(Seq-datalSeq-data-import)?,  Numbering?,

a9 10 BSML DTDE A¥ Hx 38 dgdE

HEE MdY wlolart ¥AY HEE Yl A%
QdzHEolth Numbering EIHEE MEe Az
AAE JErd = ik &, G444 MY cloned
2)x)9} clone dellMe] Age fXg 424 BHE
4= ek

52 XMLEE Mg T #Hs HzUE

o] Aol XML 7)&o) 7luketed g7 Ad 49
YZHE Genbank, EMBL, FASTA%} BSML &€
2 ¥ssle 348 A3 Zledn debiez XML
s 49 7z2E Jehlg o] XMLEAM st
7}13F AR E XSL(Extensible Stylesheet Language)
gdd AHodld XMLEME 93te Tdos AT
T Aok X9 "B A o2 g XMLEA S X W
H2)8 Hgg}

BSML2l DTDE €71 A4 vojely 3§ IS
g FY ¥oloz &4 $4dxe=z BSMLY

DTD% H@stee thad E9Q GenBank, FASTA,
EMBL ¥9E7e] A ARE XPath= AAlsle 19
113} o] dloleiuo) 29 Elo)Bo) AAFC wWgsty
t o4 3d9-e BSML DTD 7|%Hgk XMLEA ] gt
2B E gdg vehbdo meld BSMLEAE #38
d FF Euol A4E uiFHPERE o83t sy

= YR e XSLAYS At o]F BSMLEAM
of #ggrh
Z, BSMLE Genbank Hdz H3E 3r=

GenBank.xsl#d-S Aol 319 o]AL S84 BSML
Aol A XPathdl 323l dUEE HolEY A%
o] 4213k GenBank ¥ule] WE=g Qlxdd3ic}

g Hge] Bt ZA 8% g B HEAYE
BSMLEAZ W33y s oy 28d AE
el XSLol g HZE BSMLEAC} AFd3ict d)
olello]| 22 HY Y XSLHYE HM3le BSML I

Bioinformatics data formats

[GenBank } [ EmBL_} [ POB ] [FAasTA] [ scor ] [Experiment File ][ Swiss-Prat]

B8SML Model

based on XML BSML converter

‘ (Slesmc oo} Genomic Data
integration

|

. '@ XML * X8L|  Mapping Information
File transfer L XSLT Processor I Generator

T * XSt
Bioinformatics ] EMBLD” Swiss—pro‘!t']l FASTA‘J| BSM XWCT %57

XMLTOGenbank.xs!

applications

[GenBan;Jl

o _J[ xmi ][ 8ioML]

AMLTOEMBL xs)

28 11 BSML 7]5F g 9 HE8 AU



36 R8s =FA]

43} XSLYS Ed B o YA 7E @k
olg} 2 XMLE o83 =Y ¥ mAYEFe o
119 vtehdck EMBL# GenBanke €7] A4 dlolet
€ 43 n#@3te] N vo[elg F/3t7 "o EH
g gzo ouiyt FYdith AriMeE a8 1299
GenBank¥X## BSML d&dE 7he] vig3ZnE
Ebdic)

XML 719k BSML £A¢t 2@ 99 FASTAR
Azte) XSL& ¥ 137 Zo] yehdt} o] XSLEA
£ 9B9ANN A € £ Q=S FME HTMLE
B2 FAgsh

6. 78 ¥ @I}

o] olMe ANEAA 71&F MEARBYA2HY
T7E 2Ag9) NE9 GAMEAHE BA2EHY vm
Byr7ste 7)&gin

7. 78 E9 9 At

Ay A 2He] T 84L& V] MG ARE
As7) 93 A DAY doJelmoj2A 2Bl Oracle
8.1.7% o] 8383 Oracle 7]¥te] SQL3AA A U&=

dlojeblo] 2~ A 32 A A 1 3 (20062

EZA J5E ol&sle Bd #E HE EJAE F
a9t TEdolE e SHE ZYWHQ Java AAE
o83 YL JavagiololX AZ8= Sun Microsoft Ab
9] JAXP(JAVA API for XML Processing) 1.2 XML
AR olgatP). TE AlES o= Eo] 4%y o
<7 2
o) 1. DNA A< ECAFE1988 ¥3sln Qe Mg
o] t]xA o] HAE #d eI AL 7}
Asiat. AEHRE AJMA2EE 539 DNA MY
ECAE19891 47149 Wolx PHE w]?— Q3.
AL AEHAE ULy e 498 ¥ 4 Stk
DNA A€ EACE®] €71 ME9 wlol= 74 % A
BPALL.
of A%
H% iz
BE AN

=
=
4 ug

Azgle wd-md 4] WRE MM
ol MG 9dE do] 19 149 22
gtk ylRAes ME HA] Gy wjolaT
&gate] DNA ME ECAE1989)A ofcld
(A), E9U(T), TP A)BAC)Y) 74 wed
3 HEe HAFET)
o 2. 3de] WAE DNA ME ECAE198¢) uisl
AEsAE Mg Aike o]8diM HEE Y, B4 o

GenBank Flat file BSML
Field XPath
Locus /Bsmi/Definitions/Sequences/Sequence
Locusname /Bsm/Definitions/Sequences/Sequence@title
Length /Bsml/Definitions/Sequences/Sequence@length
Type /Bsml/Definitions/Sequences/Sequence@molecule
Topology /Bsml/Definitions/Sequences/Sequence@topology
Definition /Bsm¥/Definitions/Sequences/Sequence@comment
Accession /Bsml/Definitions/Sequences/Sequence@ic-acckey
Version /Bsml/Definitions/Sequences/Sequence/Attribute@name
Source Organism /Sequence/attribute@name
Reference :d:gr: ber, /Sequence/Feature-tables/Feature-table/reference@title
Authors Ireference/RefAuthors
Title reference/RefTitle
Journal /reference/RefJournal
Medline /reference@dbxret
Features N Sequence/Feature-tables/Feature-table/Feature
FeatureKey
Sequence/Feature-tables/Feature-table/Feature@title(value-type)
Title  or valuetype:  allele. attenuator, C_region, CAAT_signal,
CDS,conflict ,Dloop,D_segment,enhancer,exon,gene,GC_signal DNA, etc.
Location /Feature/intervaloc or /Featuressite-loc
Qualifier [Feature/qualifier
Origin /BSML/Definitions/Sequences/Sequence/Seq-data

1% 12 BSML# GenBank ¥uizte] ufsg Hw



BSML 7[&t 5% EgA 7F4E o8& F7IMEFRAGN2H Y 78

37

Utk o] A9 e AESAIL B U A} Search Subsequence, complement sequence, ro-

2R AREL A4, M) P BE A tatedE FsHE Aotk
3 WA ME-L& ECAE 1984 iAo

Wol2E FHoE A AN Yt

o} 8% Ao = DNA A9 ECAEL989] o) H7EA 9] HBAEE AH3l= setRange

QA

FILAE N

<?xml version="1.0" encoding="euc-kr'?>
<xsl:stylesheet version="1.0" xmins:xsi="http://www.w3.0rg/1999/XSL/Transform"
xmins:fo="http://www.w3.0rg/1999/XSL/Format">
<xsl:template match="/">
<htmi>
<head>
<title>FASTA Format Generator</title>

<body><center><b><font face="2& "><font color="#3366FF"><font size="15">

<strong>HTMLE A2} FASTA Format</strong>
</font></font></font></b></center><br></br>
<xsl:apply-templates/>
</body>
</head>
</html>
</xsl:template>
<xsl:template match="sequence">
<xslvalue-of select="@id"/>|
<xsl:valug-of select="@version"/>|
<xsl:value-of select="@molecule"/>|
<xsl:value-of select="@molecule"/>|
<xslvalue-of select="@length"/>|
<xsl:for-each select="attribute">
<xsl:value-of select="@content"/>|
</xsl:foreach>
<br></br>
<xslvalue-of select="seg-data"/>
<br></br>
</xsl:template>
</xs):stylesheet>
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<F@ature - tobl
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GO,

sene 192 (2), 291-298 (1997)« R finormal
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. ru
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<7aml version=*1.0° encodng="UTF-§* 7>
SIDTCTYPE Beml (View Sowrce for full doctype... }»
- <Bsmix
- <Defimtions>
- «Sequences>
<Szquence «i="ECAE198.1" tile="ECAEL19B" melecula="DNA" iength="6D" segmenltype="saquence”
represertation="raw" ropuogy="tinear>
<Attibute name="version number’ content="1" /»
<attriute name="source”’ contant="Human" /»
cAtinbute name="organism"' content="Bos taurus’ />
+ <Feature-tables>
«Seq-data>gtagaaagcaccgacaatactcetggeatgggogttasagetcacaggatggagattott</Seg-riata>
</Gequences
- <Segmant-set (="ECAE198.0" seg-set-typo="prigin">
<Segment ttle="VERSION1 Differient Reglon 1" il-"ECAE198.0.1" seg-source-type="versionl*
segrid="ECAE198.1" seg-role="different region of ogrigin* seg-start=*5* seg-end="5"
<Attmbute name="type” conteri="mutaion’ />
<Attnbute name="position’ content=*"§" />
<Artnhute name="base" content="t" />
«/Segments
<Sagment ttle="VERSION1 Differient Region2" 11-"ECAE198.0.2" weg source-type="Versioni"
seg-1d="ECAR198.1" seg-role="different region of ogrigin® seg-start="55" seg-end="60">
<Attribute name="type" content="mutation" />
<attribute name="bhases’ content="aaaaa" /»
<fEmgment>
</Segment-sets
</saqUencess
</Defiriticrss
</Bsards
i i BRE
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