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A management Technique for Protein Version Information based on Local

Kwang-Su Jung* - Sung-Hee Park”

Sequence Alignment and Trigger
- Keun-Ho Ryu

ABSTRACT

haal

After figuring out the function of an amino acid sequence, we can infer the function of the other amino acids that have similar sequence

composition. Besides, it is possible that we alter protein whose function we know, into useful protein using genetic engineering method. In this

process, an original protein amino sequence produces various protein sequences that have different sequence compesition. FHere, a systematic

technique 1 needed to manage protein version sequences and reference data of those sequences.

Thus, m this paper we proposed a technique of managing protein version sequences based on local sequence alignment and a technigue of

managing protein historical reference data using Trigger. This method automatically determines the similarity between an original sequence and

each version sequence while the protein version sequences are stored mto database. When this technique is employed, the storage space that

stores protein sequences is also reduced. After storing the historical information of protein and analyzing the change of protein sequence, we

expect that @ new useful protein and drug are able to be discovered based on analvsis of version sequence,

A E  HO|2PI XM EIA(Bioinformatics), B & (Protein), HEZ2|(Version Management), W4l A|AH{Update System)

.M B

o Az F7

i] At (Human Genome Project)o] *)

Uiz Fo] e|AlRr Alzhd
the] sk DNA 471 A

opiiat A WEr

4,

¥
&R

E A%
RNA 4% AR wwg

(Post Genome)A]

v A glge 23] 7)o

A AR AR Ve FA wIE FHA M wrE o) A "l el o nest Aol 7)iso] ubE| AW,
dolE o] WF ohl vk “1wfal 20006 69, 309 A b SAbE PRE AR s Alge] 7% md )
Base Pair(A, G, T.C)2 o] 3012l 913 w4d7p =)ok 244 9 5 oleh wE /%ol welE el de] ok A9 S
SAvk FaAfs ddE® A RolAul ofrle] R A Sxl ek 2|WMe o] &ate] WA AY Hrs 7] A
o] dufel wjge] ol glch o] o] fFHARE 5 A wEo] $4% Gwde wni= AL sHssict o] 3}
ol shtel 2 @il Mol distel vhe AE 74
i 01 NS KISTRD - 57 AT, KISTI H}O]«?ﬁvl«ruu 24y o
i 08l RRCCYF D) ICRO)S] -te] A1 #au/sls & A 3 9= ofe] bR vl Aol AlA W 4 gt
v 78 9 "”rnw FJE o] ko) & AR 91 4 o )
+E g o el djol o] /ubol 0.0l yael 2 g1 olE g -z =Mool B Aok s Aol SRS 4

54199

e TT ) Ae
AT ’k{] h

120034 1249 ¢

53L

SRR Bk

1\} e

J,J_
Sopoard 291 541 vh @4 NCBI4)E A9 djise

]

ZE

& HlojE M) A



50 HEMIIES=RE D MHI2-DE M1S(20052)

= M Fa WA del"ube 7z g} E3 NCBI
o W 87 B4 vd AReg A% & o 25 A7y
o] Alxglel 2t Yulg zefaivh agn ¥ 2 WA
ME7H fAeS: £3E o 3rd 78 Adder &
t}

oA, HelH e FEAL A A AR FHE HA
AHE Z2A 3] 7] Yt )
4 Wd AEE T&HoE A 9 Aesie AAHY 7]
Hol agHch 3§ NCBIGIA oleig Hd 4R #Aee
TAUSR o]FojH WL vl Eo] ARFHER o|F A5E
e Hdel aggu
upebA o EFdME vl wHd gR doleg
EjHo] 2o AGE o A FAE FolE AL BEE
Aok FAol AR FFol bedl stk =g 4 E
Jog ojFojxdl M AR AHE AFHsIHY D
dele= AA d¥d Hd dojefe} dwjA F4 do
EERE 5 U o] =M E f oy dojeey F
7R Efel bzt o2 WAl #el 7EE A s
el Mg dolH i GwWde olulwil MY A s
2 AT M Local similarity ¥4 W 3 Smith
~Waterman 222 F(26]8 AMg8te] Mdel Bl g4
AR5 dhdstn delgsol~o] AAgr: rejan NE
HAAE Agets Ao ohet BA AEne] Aoldg

“
=1

=

Note] ~2AHES e § AHYEE dolE o]z H
agirh olaA o za YR i) WA Nd7ie §Al
©g 243 £ U@, doleulol 2z A4 FHe A2
4 & Sl

guia Ay F4 tojgE gdd A9 dojgE A9

% wd 4uEd ung Ade WA 4R A7 4
B, 49 dojesl AY 4R Fo F4 delHg warh
74 dojee] W Bele FEeolHuol A0y Ee7
1618 olgwth melAs wud Auael dal els 7

~—

WHAe BEul A 2771 go|Eo AAHY, AAN 213
olge] HYE ALgst] dojEl7t Wad ojHE A @
F olth ESYAE ALETo2N 8 Z2agdAe 9=

At FAHA w2 eldgy fFAUSFY HE vdo
A & 4 gtk m3 BA @7 Ao gommagdn o
olE]#loj 2~ Mul Ale]e] BAE FA 4 9}

(o

2. @ Ay

» NCBI2| M2 uiX 2z
g dolHme]2[1,3,4,5,6,719 AME HAH dAx
B3NS e AdS A4 A8 AL 44 39
Holop & FE2& Mde] HuaE dAste ook ML
dmeis Ada 1 Ao U FMARE E§eiu
o shte] Has grel ofe Jfe] thE ME AuAsE

PO 257

i 8t} NCBI® GenBank[5] 29w M9 #dz=s 371
Ho7 “LOCUS” o]&3 “ACCESSION” ¥u]2 daz st
Tk GenBank® BE AMEE “gi” ¥HE Foluet, o
“gi” vl shue] i ?']:r_bﬂ Entrez[12]el 4] BE A9
‘é% AHE e ARSET

d8do] A DNA ZZto 230 AMEdE Folle] de]
ejHle] ~of A W ACCESSION dwzt 4y z
DNA 27+& gdsid g 2 <48 2981 gle @
=7} [D(ntegrating Database) ©lo]Ej#o] 2o x4 ¥
WA Eod g7t o MEe S Hh Alte] TE e
Al AHE RS o 1 DNAY 71F 4 #siaa shdy
Mol vbd & gk oMY & DNA 27 g A

& Ado] NCBIY 8ol 9191 W M= ‘@it &
et ACCESSIONS Mol Wattlghs wahx oo

BE YR DNA Z7E Aushe
€ FALET 5%
& AbgHTh
GenBank[5]& £4% DNA 2ZdA A" Ad @
3 Juel Wd ARE dolEl7l o F = A He [ﬂrfﬂr
B ARG webd 07 od et FEuo] A%
5 otk B #A AddY GARE FHs] A
A HEe fA B LA E ALEElel & ¥ el
ot} o] =l A s Smith-Waterman &t £[26]% &
g Fx 7Nk 0 R dHeleg WA 149@3 7]‘?3,
a3 Gsdo|Eue] 22 EgjAE HEste o
2 adrt. o4 HA dolee ¥ AlEEE
W e g %’\] o AFor AMde HAR P&
@ 5 Sad, mE EAS AIEFoEH £ g
Hel Wy #y AVES SEZRaY MY flel
FabA s

o AR, ‘gitz A

A% Y Ao 2L BFL Y A

ﬁ“

R

O

]
7+
n FAR HME ALBE ME 24 4
oad A BAE HEA 7|EY 2EY FAEE Y
o shEY ARREE LCS(Longest Commoen Subsequence)
(18] ¢neEg g&3r]d+= tta Fe7t vk gdEd
Addeles dut 2ERJ s gy F434% ARE "u
UL, MEs Hste QBIER 54 ®Ils gnsinz
Ad AE dngF11,21,24,26,29,30)2 olgde= Ao
Y fgaao|h

x712] FAHd 49 =77t Needelman & Wunch[30]9}
Sellers[29]ell 215 /L=t olgL vud NIEY 4
Ao dololl digh E#A(global) FAHE E4E Alx }
At oleid dEle] g S ohEE Mg v
A gens A4 2AL A AeT wHES A
Alocal) FAHEE 7HAE AFe] 2H& oo}

7 B sl A ARSI Local Alignment €3]

18 Ui rﬁ,
moe

o

sk}

-

il
rlo



)

Smith-Waterman[26], BLASTI[2112} FASTA[24]elcl. &
12%&L Dynamic Programming[311& ©]-&3&tef #A A
dolH Al HAE F¥8la, FASTAY BLASTE =
Mg dES o ZAEHA & Heurstic 428E
o] &3t} AA HAe olA Smith-Waterman &7z
°] FASTAY BLASTYu}l wizter Aoz 4 ik
ol siwe BLAST 20[1112 gap filling 7]%5°] EZ5
qd3 MG AAAANY FAES BAFE J5E 7
I Stk
o] E8o H$ A il Mg wE Ay Ao
AL dolEuel2g BE Ng3t de] MIARe] FAM
& AME: Aol o], ¥ dild HEF dstes AA
o] Mdate] fapdnre HAse Ao]Hg FAjs Witk
ubeb Ak tha HdEtE 92HE Smith-Waterman
HE HEsdn.

B j& oy o rln

m HIREM oolE{e] B HE

Wy glolE e M At ofvet v
o A e e, AP R, “”?101 of i
o et FtE g 5 Ay Fds AR, 48 VT A

}e QEEH dolewoel ~9e] Cross Reference 4

B, =golu Ade AAE An 5o o kA AR
Hadch waE 4 diolHe 28 FAHA AZogx
g 7hal A S at A% dolelel Holo wat thE A
A4, ojedt v dojHe vkt doleeli of
3 ARE wAdee HEs7] A A7 vz
Hieleiel W7 AE 71 FEo] 7Haith

L ARE LCS dugdd o83l 22 EA49 F
e Bl dAatelo X wA Zqi—?: &g 4—3 Gl “ﬂﬂ‘r]'?
[27,28]0] A[AIHe] foh 271
4 FAMe] HAE 7‘557-5“3}';‘3 2% 2k gtol 0517]*1‘_
@A insertion, deletion, update 4HANES el &gl ol
AiztE g AHE-Ete] ahtel { 1]'%"“*1 E1 e £Ag
2 #H3ldle A4E £39% 5 Ak 7 5 2v0kE 2F
3h= dlolele WalE AEeh: AAUEN 1619 AE &
2 otel] FTEAE FolM deo|ee] A7n} ARE G
By, TEAR TR dejHE LCS dudES §
o WagdRg AEstdr ey o) 48 279 AR
o] W3l AHE HESA EZaglth ojd AL nas] ¢
3t EdlE FAlste] 2vvlel wWEE e dAdE
[12,17,19,221e) AN ATk o] A9i= = wjHe] diele s
7o EE Bf FHZ A8 B Aol o]y
& Hugt, o dAYFAME Egl Aol W3 AR
g 23agez2 A% AadET WA A4a insert,
delete, update, move, glue® Z§o|H, 71% £& 459
2AYEE HL dlfo] 2uHE AagE) Cieil) of

-

il

T
7] £
-1~ T

]_

i

2 MY D 2| Zivta SR WA g8 o2] 718 53

Pl Ef) vtz dA #HE WEE A dlel Azl o
g} stEdog epte diojH Fo wbrEd eyt
AAn gy BE ~7vhg 28 ®d@skA= B ¢l
Ae ¥gsl7] 98 27vp 2R =S ol & WA HE
%[8]01 A A H A

o] oM dAT 7l o FTPE wWExsHe 9d¥d
H]"]Hﬁ bt gk wld Ad dofE e A S o
A Ads g4 HE9 ZAoldE AEsA HaL @ud F
A dele e A wEHE AR 27)eht delH B
g HryrE oFA HER % o B3k sy A7
2 =EF olgd WA A dbge #H Ao As)
Aot

3. oA Mg d|olEle BHE

o] o= F7|Ho2 PIR-PSDI3IeIA wiEste Sl
XML #7558 0} 1A HES 2t BdE
welsts Aol g = dedr

Aol WA B oeln 48E R F9F
We olfste] WEAAAY AR HIE VI F87
Gulg e v wgeld shiel A% awd Ade o
3 THE AR Y BB Aol 47
9 5 oleh ol W, A BMA ohvnat AAE It
B ohsliett A4 M2 Al 9 Aeprle o

(A9 1] M9 Adx
ol vtld 4% D7} AS o, DEYEH FEF dE
MY S ={klkikekskaks - kool SE DEREH FHEE
d AR SidS)E Az itk 1% AME SE o 7t
Az sPeg WAAY HE S ={kk'ke'ky'ka'ks
k' }7b EAstz, N9 S Eg "1@] Azt Sid(SHE 7t
Az oglet olw, H4E HA¥a Sid(S), Sidi§) e =R FE
atod ok gt}
Al A ge] ofd willd MEAAMYEH FE
%= 1]'“ kol = = Aol WlE SYTHE A
Aa} A FEch o W Fojg ME sk WA 2
5 oglov, Mo AgxE o] gste] dejy ol ol a
Mg AdAsE 7z deln g Adstm, Ay WA

>

e,

iz

G Qake FAEY webd qae Adat god Ao
ge) wawy A7 Bobsed eln AR el 4
el WA AQe] AdATE 4R davw F e B
o AT 25 9 el opu, webd WA HAe f



9 HdEAMZZE=EX D M12-DH H1=(20052)

(A9 2] N9 WA

S99 #olE Length(S)9h Length(S")#F 3kat, =4
AHE Order(S)2} Order(S)¥ 8lz, MEe FHARE
7+t Composition{S)2} Composition(5')2h 3t} of 714 &
7 WA el = 4 gl 2L g A 7 AR F

sht} o) AFe wHE ol B}

Length(S) # Length(S")
Order(S)# Order(S")
Composition(8) # Composition(S")

ZoMY9 S = {klk ' ko' ka'ka' ks - AN E
DNA 2z} DETE AEA *3@% HC’M 3, MNEds
SS={S S SoleE DESH AL WH Ade d%
olgtar 3 uf, SS8] Y4 MUEL wkaHe] gt g
3o oprlnt Mol AR R T A Hpu ol
thelop gt} o) 7]A AlEte MY S = SS¢ Ha ME
T F oY FHale v W AMoat Haste] wo] 2
TARE W EAEE Bz Zol7) wol gt

ka'}2 ol 44E

,., \

32 Smith-Waterman 21252 a8t oz Md do
ol HE |

bl A dlolee] A AR GE - Al Abelef

A Local Alignment 228]5S HEdte] iy HHE

ol

SW l'-l‘j-l + .\'((l,.hj),
SWi‘k,j + kg j,(k < i)
SWijx +hgi (k<))
0

SW; ; = max

(a)

(32! 1) sw Z2{E2t Unit Cost Model

Smith-Waterman @32e]52 HH3HQA #HH 430 E
O

7h7l 22kl e HolE & wHial Holdr ghe] Az o

L’iﬂ%‘ﬂ Dvnamic Programing['%l] e *}-%‘?}U]r.

(719 1)& Smith-Waterman W& AH&std, (19 2)
9 7+ AL Y vrbe UEE dYEn 9 7—? 4o
(15 Do) @e Al 7HA FH g A A g -?—i &
F Ao gol g 2o el sy, Hd ghoj FFAd AF-
A A g 02 HaA B 7 Ale] wA Md S=
{(RNMKGITATYLS}®F T={MKRGIAYLSWP}7} & o,

Sek T 22 @99 Fow shu odA|=5 AF=-4 4
9 iz ahAl=-72 HEET 9, AR, e d@ g

& frAbiee] 18 ol mel At A Thgsit (7

20014 WS, T A% dlgshs ssh ol obvwd

Mee Klysine)om: 2ok ofxs] 74 Avhy shd s

obvmat Aol Be A% (79 1) uﬂ A % el
Bt

ol

A slaghy) 2 AA=5olth (1 1) (hellA ¢ara) &
= Aol Fn gho] di7hd wekow % a3 ]‘:1'. ‘:ﬂ S3,Th)
of @ SolmE (wel AY $ Fo g IOOIE} (g 1)
(ol =7 &9 k %k loleb at, (8, Thel e

olat 3} L ~TelBE (719 1) ()9 %H e OI-XI
B QR oy g3 ghe 0o /l‘%%’_lﬂr ) (h)
oAl ol Wy 2 Aol TR gho] s} HI W
ghol 4 oAl kg 1]t 6}‘3 ‘(sm o] gt 0o)a 3
e —701!1?_ A A e e 7ol "4 Al 0Kl 7
oME TR g 008 AR (Zrl]) bielM £EL

B Aol Fuogel sjdEh A g9 FE G F Hd]
12 MEehiE S, T 91 A 10elv 1A (19
1) ol&afo] zhzkel Aol 5o Yy, (17 2)9]
%b’Hz— RS S

SEQUENCE S

jl 1] 2| 3| 4| 5| 6] 7| 8] 910 11f12
R| N[M|K|[G| 1|T|A[T|Y|L|S
i ololololololololo]lo]lo[oO[0O
gl1|/Mo]lolofB]lojojojofofojo[ofoO
gl 2[K[O[O[O]Of30/ 3] 0[0[O0]0)O]O]O
Ql3/RloJojojo]3[6]0]0]0O]0O]0O]O]O
vl4|Glololololof & 1[0]0[0)]0O]0O]O
El5s[1]lofo]lo]lolo]1]13 6]0]l0[f0[0]0
Nl6|l 1] olololo]lolole[®8] 2]0]lo0]o0]o0
cl7lAlo[lo0]lo0]Jo]Jo]Jolo]2[14] 7]1]0]0
Elg8]yv|lololo]Jo]lo]lolo]o]7]10022] 5] 0
gl L{olololololo]lolo] 1] 3]e6la710
10 s ol olololofo[]o] o] o] o] o002
Tiualwlololololololololofl ol o 3]s
12{ Plolololofofofo]ofolofo] o3

( J& 2) Smith-Waterman Algorithm with DP



(1% 29 235 4y o4 Pu& wygoez HY
o HFRE DEHor doh A g F R HLE V|IE% o
He AR E Btk AdE Y& ?}B‘F‘# 4
Mde F2E FAT o (24 29 AdA 5L F 49
A gk 229 (S, T)53E AZer} Ax 2xe o=
F ofelq €F 9o wizpdgdor 45 ddsA @
tho e whgle 9% s Eme A% 4 3 5 oae

4ol grol & Wate] Mg M) 1% 2) 9] 3] 4 H}E‘
73

ol

o AE S diste] diztie dA e ilﬂva THlE
& AE F4 oL 4% dudd Wiz WU
e st Aadte] ARE & 3 A7)k ol o )

?_]:
7hE & ek el ol EAY Wzel 98 S9 T
o]

2 g3t (1Y 3 2ok 71E&9 Smith-Waterman ¢
DYEE FAIEIL & BELS ME A slo DS
FHET Aol (19 39 ANE dLony Hyd
S EFgdyg

S = MK~GITATYLS

T = MKRGIIA-YLS

(32 3) Smith-Waterman Mg &2 A3

ol AFE (Zi¥ 3)o] ABE Wd el Hgely] 97
dAE Amdd A 89 &8l 24 AY (RNjE MY
TS &8 7t AE (WP ol Ao Eehez| gk
ohoskA T, Ad To Ay d¢ MEe 30 AL
2T o Heg gHol= deoleuo] e Ay Mg
ARE Aol s} (17 Db e M9 gd Anys
Aok ofH ME SellMPE MY T2 ddsts Aty
ES FAdatelol gt Aol wale] Ha3 Aste] A

o0 ogd gy

EERIEER
4R e Fe) b ohnytho] MUK 1}

ERlle] ins(3HL 9T A, bS] e vhebdth

(A2l 41 A A

Al A AA AE T it opnlwibe] A
F& v del(2HA) A A ghe g vhebiic,

(A9 51 Mo At

A5 Ae Y A9 opvlmite] N THEL e
W rep($13], 23 gheR vk,

E}E}Aﬁ (23] Do) Ao} Hojyl oA 1—!520],01’ A
o Sef Ao To Awdgl A—]o_de] el A~ sis e={ ing
(2R), rep(5.D), del(7,T) }i& vhepd 4 gldh

EU AME I EopA Jigtel TR HE ®E fig] 71y 65

RS« fE M9, S~ WEA dEE N
9 e < Edit Script

idx_first « Matched Sequence?] -2 {l€ 2

idx_end < Matched Sequence®] # <l¢~

seq_front < SW matchingel 2l& Zrejvzh 9 4P
A4

seq_bchind < S5W matchingel €& Zeluzk S'e] A%

WA
01 @ BEGIN
02
03 : S'¢ AdA iden(S)e o] &3le] vlo|HulolngRE S 7
A
04
050 IF (87} &8k
06 .
07 : SS9 $°% Smith-Waterman matching 28
08 : SW mdtchmg 9] A (idx_first, idx_end, seq_front,

seq_behind) 9§
09 : S_match « S9 o FAF A<l .
100 S _match < S'9 wl"dy g .

11 :
12 : WHILE (5_match®) & edl2yy £ 9digy
Scanning) // Edit Script 24

13 i

14 : IF (S'o1 AFgldl A o] glewd) THEN e ing()
Ao s F7)

15 ¢ IFF S'd A4"E Hde] o) THEN g9 del
dArkbel As} &7}

16 : IF (8ol 213yl 2l edo] 9L o®) TIEN &4 rep()
Akl Asp 571

17 ¢ }

18 )

19 :

20 : END

(32l 4) Algorithm DiffSeq

(219 4)3= dlelelMlelze] o Mgt PIR PSD XML
WA FEF LS SW /WS ol gt WA AnE
A B DiffSeq €3l &S EN 2 v 98 grew
= OAL 18 ubEsh: YR g v Al Mg 2 A

il

Halel vida AEA gdE: F5 " qdoht g

aoEH grem £ oqEdel wA gng ndd g
A i il A F b Has) Mags se sl Al
FA AdsE Ade Selah B W, § qde) A

ol&3te] S2 HolH Mol molH AT 7|4 el
Hoj~o Sof FHE7F i A$ DiffSeqd #-g&ul whe
Sol Frzt volelwlo] el gl AE (3% slolE uo] 2o
e Y MY dEQd A9t DiffSeq YuEe 7

32 o, R Adza Holeol se| A4R S/
EAR 4% F A9 S8 5% 4 gom SW AR
d4e swogHel A T oAdze] A A9

flo

o glojxi, Heg
obdl ok Bgow

4
2 Rl A2 0E REe A% Wl ofu 7

o
ica
it
I

=

A
o oA s ahg Ma
g oAl AF RRR
]—

= A

L T 3]

A, AL Aghel ol Baa g o, AAS A
WEtate] Edit Seriptol o JEE Frbg) o] €A gl



56 dEXZ|EE=2X D M12-Dd M1=i2005.2)

2 Edit Scripte} AIE §'¢] 48} AL wlo]Eulo] 2]
Aguo] vld MEE Haste Jue Agdn

geide A MdE Hdste AL YR AL HolE
of ole WA M delrlE ¥ats WE ME2 BwEs
= g oudich 3244 v Bl MEe A
o, B Ao ) Iz A#s] Y3 fH FEa
W 2e dobrgttt o oAz dojEjso] 2ol gl
ol g8 oA skir W d MER Wia}

He ARs
A e

dojelsel=e) A2 ML Db stz wjH ME(F, 3
Aol wlolek & Na)e ek b o] o
Wad Yu= (a9 53 2o

Starting Index Ending Index

Matched Sequences
\\/—A‘—\/
SEQ D —RNMK-GITATYLS
SEQD’ —TIMKRGITIA-YLSWP

— i

Front SEQ Behind SEQ

(32 5) HM Mg Zuol 223 B8

Maiched Sequencest D¢} D'& SW &tz &2 #8438
of Aadgl HIE& e, Starting Indext D9 Matched
Sequence”t A2t 9o, Ending Indexs DY
Matched Sequence?} Eiti ¢ld=o|t} Front SEQE D'
9] 3% M2 Matched Sequencecl 2]3H 1—5}3147} D’
NEY ghy-Eelat Behind SEQv 94 D8l &% M4
# Matched Sequenceell 2|3] Zzvizh D' A2 Si—ru’*—hv'
o|tk o 71 Edit Scripti= D@ Matched Sequences 1) 9]
Matched Sequence® ®3Hst7] 93 Ang 2airh

[~ input : seq D, ver. no @
User

Sequence 1Y

From SEQ. Behind $EQ

Original Sequence. D
Starting Index. Ending Index.

Matched Sequence

Matched Sequence
OfD

(T 6) CHEE BT Mol M

Edit Seript

(1 6 g wd AEs 78] A% S
UeEb e ok #HA, AR A9 Hol R g sk
MEE 7H &k EA, Starting Index® Ending Index g

2 ol &&Y fAR) L F 5‘:-% Mejgich o]wf Staring
Index® Ending Index #< SW dngF& H&s5t7] A
9] (Z, 7o) Ege] ot §) Index %)( ARggt), A, Edit
Scriptd HA8ted AH, A, A3 H2E HE&std DY
Matched SequenceE 1Y'2] Matched Sequence® #H3hc}
s, age Mg ek s8-Fef Front SEQH Behind
SEQE Argl e}

o] Z M AMEAFiz Adaiy 95 e gl
HEE AN F ﬁlq T3 AE PFE o it F A
del fALEE 4R AEE d F Qlvh o] mEelAe
NERo g BLO‘SUMSO[ZO} Sconng Matrixe 443 &
A g e £ A sk

4 293 TN dojefe HH B

1 ChE 4 ofoleie] WA
dwa £ delE e wld Hde A g9d
= %lu:iz] 21_1;1_ /51?342} IGH u}au;go] o-]ui
R o DR
4 do]E] o) ~2}9] Cross Reference 4
AN AR T oAzl 74A AR} o
Hl ]Eir.- Sz d elelE o] A
AL 7HA 5 ek AL A Mg dlo]E] ¢} ﬂPﬂ?W
2 PIR-PSDOIM A718og wj¥sn gt XML 34
AREE g 4 dojre] WA #ele SEdle 1EMI
o] 2[9]9 EFAN6]E oj&ate Fhelgvh

oAl

o
2 %

oz olA
Jl? Ar 4

A

=

Ok

oft

L

i)
S o
T 2

.
-{N

X

-

enA 7]

]
i)
) ﬁ
-
=
2

ProteinEntry
id="CCHU;

Fash=d delM 2 7HH
XML HefE =
st= XML DTD
> AUE gF o]

ey F4 ol ANE
gl AA, A A o)y
EEojoF gt E4, PIR PSDA AT
BelAe a7} ol HE g Ei
el o] tlolel Lmis Az ARsolok Tk AH,

7 Wew mas XML $AMlM deleiuol

(13l Ti9) B
J5e =xvb gk dlolH el iy el

Rk



XML #H LH°1H:~ Rl FE: v} deflee] o

A} oF 7o) ‘note'ehe dE|WE
organism, reference, accinfo, genetics,
function, feature %9 w==9] &l SYetA4 FA alL}

ghof e R gH7E glrhd o] Mt B2 M

wEe] BEH gew AN 9 5 Aok s 7z A
g Fdo (2Y DAY maPu XML ¥Ae] PxE
EEEORN XML B4 Uy 22 AguE of#s
A deWeel g Ao A4 g & e

WAL A A Yde
F

"~
—_

w24 gl Qs

2 uE 4 glt} A, XML &4 3

‘78}04 EW ARE BAEh=
A&ske A do|E ¢ Ol?l—-‘%-

719 8)& PIR PSDell A v Z 38} 3
A Md F4] do]lHE o] &F

o]
AR

<

HgE bl ?lt}.
2 E ‘:i‘

0

4+
=

Z 4] 7g Al

BAlE e el W ol
ot 4] g
] |

- ¢ DTD++
o) A Olﬂo}ﬂ o, o))

Gl
HE ’%O}LH‘jq g doleiwe]l Holie

=R T R

| W= TR

DBOl HE YNE A% |

S HIOIE0
FHHOIH 2=

(320 8) ST A GOl BE B2

A4 ANE AR EES doleuel s AU WnE A
A A%E dolHuolAd X 4wt ol 447 7
N A%E 27w shel @7 Alde] B dlolEi FHg
S oglal ol@A AW Aus A9 e A A
Sl AL g Aol Al g slel W,

ol71M, A AA i WA AR AR BEO SE
Slolef o] 2[gle] o A[I61E o] §obe] T sl A%
A4,

42 E2|AE 0|88t A F4 cjolelel oy Y2 MY
gae F4 dojre] A2 umo] c;;m:] o 5:471
] i
:ﬁt[glw A}

-,
j—
=t}
uf
o
o
ol
-
s
[}
et
L
10
o
|\
"»,\l
8=}
Jé
i
=
1A
B
Lﬁ
;?i

24 M2 2 ECIA el HE HE 52 Sl 18 &6

1

_5_
-
*VdOI 2

CREATE TRIGGER logKEYWORDS ON KEYWORDS
INSTEAD OF INSERT AS /7 227 oWk
BEGIN
DECLARE @nPIRID varchar(10), @nKYORDER varchar(10),
@EnKEYWORD varchar(3) // d3Ed
SELECT @nPIRID-PIRID, @nKYORDER=KYORDER,
EnKEYWORD=KEYWORD FROM INSERTED /7 W45

g

¥ EXISTS (SELECT KEYWORD FROM KEYWORDS
WHERE PIRID=@nPIRID AND // Ef7) =31
KYORDER=@nKYORDER) /7 7]+
KEYWORDZE 13- 49
BEGIN 47 Eg]A AM Abe ¢ bA g 78]
DECLARE @oKEYWORD varchar(30)
SELECT @oKEYWORD=KEYWORD FROM KEYWORDS
WIHERE PIRID-@nPIRID AND
KYORDER-@nKYORDER
IF ¢ @oKEYWORD <> @nKEYWORD ) // E]7)
w2 A9 v gt vhelohd )
BEGIN 77 L]y o 4] 4
DECL ARF @nRELEASE VARCHAR(10)
SR I U]
5151.1-:( r @ NRELEASE-RELEASE FROM RELINEFO
ORDER DY RDATE ASC /¥ An g
INSERT INTO LOGS VALUES /7 =
(e nPIRID@ nKYORDER,
@nRELEASE, KEYWORDS',
"REVWORDY, @oKEYWORD!
UPDATE KEYWORDS SET KEYWORD =
@nKEYWORD 7/ 7182 #e| i 44l
WHERE PIRID = @nPPIRID AND
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