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ABSTRACT-The union of information-technology and biology presents great possibilities to both applications of bio-infor-
mation and development of science and technology. Also, meaningful analysis of bio-information brings about a new inno-
vation in the field of bio-market with the advent and growth of bioinformatics. Hence, bioinformatics is the most important
aspect for establishing a science-technology-oriented society in the 21% century. This article provides trends in current state
of bioinformatics. Technological development of bioinformatics for the rapid growth of bio-industry means that using bio-
informatics, a biologist can process and store enormous amount of data such as current Human Genome Project and future
data in the field of biology. We have mainly looked at the trends of bio-information, databases and mining tools that are
generally used, and strategies and directions for the future.

Key words-Bioinformatics, Biodatabase, Mining tool

Ay J3e) frAlek MEkE ojalslr] 1 zke] w=Ee 1, 209de] He AR, ole IR fAAl ZRAES Ad
@Eﬂﬂrﬁ‘el W viEe] A7) BAY WS sHAg 49l AR ARt HEo] AFIFAE o] whs- 2|
th o]Z <lal 319 Aol @dk= DNA G7IHES} 7154 e dolgt & & Utk oy Annsl Ao &
AR AE BAE Hlel el zuE ] 7)ed) M wh Sl wlo] Rl E ) A AA] ARize R A EA
gog slo] HxIH] AYPo) o]FofA L kD Ad 204 & AFIFL Atk ol i ERele vlo] L1 En)E 2]

o]
7] Argstel woke] Aol wAolet sim o] obd AY Aeeh S8R Sl= Boll tel] Lot dA) 7P &
O

2 93k TYA L H219] DNA o1 M E0] e o) AgE g dolEolsst ol B8] Y w
Fopel & 250k o} AEkZe] ARA AT F B hPoA WSk vl e TrgAe] FYL B

Ho) YLK SHY + YA A Lol 214719 AF s Bk,
7} olRolok ¥ 7bg 2 GAe] WARel F & Yk RO

=

Hlo] @ o} AR 7jere] whdel Zolrh? o]9} o] AJndss} HiO|20IZO{E|A 0| S&F

ol Hlo] Q. “ﬁy} AR7IsEoke] 4 498 &

atd AL ¢ qlom, 7F Ko AFHIL e vdshal Hjo|22l=oiE| 20| He| W SEE0}

dE A Eﬂ IHE 25 g o= JHAA Aest 19653 AESHA HolHE niRoR 7AFEHE &8 A
£ tlolEulo]2 g9e] AR F{stl] w=Hs Ut & FAFHES ‘computational biology'ghs £oi= EE]7] A1z}
dlE DNA o5 7271 138 A 5057do] HE sflol 3] 19683 Rybakoll 28l ‘bio-informatics'2he Bel W&
2 B2 AESe] g712Q) g e fA Az 71 oA Ha, 2 32 10d0) Ad 197830 e &

2, PCR(polymerase chain reaction) 7] 3+ Z}z} 305 AE thfe sHE o2 74 HATY 27 wpo]lxzvg

2 OR) BV} ARES gl mE AR 20|
1 =R Bak Boj o] Azjo|AE Hle] 91 ¥ g7 ERE ARl nle] x| E e S}
Tel : 02)3408-3766, E-mail : yjlee@sejong.ac.kr 2] JdET) ‘biology' S 93 AR H= SRe T o

73



74 e - 847

7WEAL, ‘biology'= SHEo|H ulo]QRAEwiE A o #3h
ke AR TS ol Ul EE nloleQlEmig
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Table I-Internet Resources for Biodatabases (Ref. 3)

Database

URL

Protein sequence (primary)
SWISS-PROT
PIR-International

Protein sequence (composite)
OWL
NRDB

Protein sequence (secondary)
PROSITE
PRINTS
Pfam

Macromolecular structures
Protein Data Bank (PDB)
Nucleic Acids Database (NDB)
HIV Protease Database
ReLiBase
PDBsum
CATH
SCOP
FSSP

Nucleotide sequences
GenBank
EMBL
DDBJ

Genome sequences
Entrez genomes
GeneCensus
COGs

Pathway
KEGG
DIP
BIND

Integrated databases
InterPro
Sequence retrieval system (SRS)
Entrez

www.expasy.ch/sprot/sprot-top.htm1
www.mips.biochem.mpg.de/proj/protseqdb

www.bioinf.man.ac.uk/dbbrowser/fOWL
www.ncbi.nlm.nih.gov/enterz/query.fcgi?db=Protein

www.expasy.ch/prosite
www.bioinf.man.ac.uk/dbbrowser/PRINTS/PRINTS htm1
www.sanger.ac.uk/Pfam

www.rcsb.org/pdb

ndbserver.rutgers/edu/
www.ncifcrf.gov/CRYS/HIVAbW/NEW_DATABASE
www2.ebi.ac.uk:8081/home.htm1
www.biochem.ucl.ac.uk/bsm/pdbsum
www.biochem.ucl.ac.uk/bsm/cath
scop.mrc-lmb.cam.ac.uk/scop
www2.embl-ebi.ac.uk/dali/fssp

www.ncbi.nlm.nih.gov/Genbank
www.ebi.ac.uk/embl
www.ddbj.nig.ac.jp/

www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Genome
bioinfo.mbb.yale.edu/genome

www.ncbi.nlm.nih.gov/COG

http://www.kegg.com/
http://dip.doe-mbi/ucla.edu/
http://www.blueprint.org/bind/bind.php

www.ebi.ac.uk/interpro
www.expasy.ch/srs5

www.ncbi.nlm.nih.gov/Entrez

I
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TZ HolEHo| A2 EREH 8 {23 do|guo) 29
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AR B4 74 95 AAs| ¥ ESTs, STSs, EPD,
REPBASE, HTG, GSS 5°] StV ©hijd o] 7
tlojedlole ThilE Ad g o)l whlAe] 7|53}
TZ, 7F =HQlel] #3F AW post-translational modification,
variantsol] ek AR 5 HHE BE JREL & 71F8lo]

il

2
o]

—

F=3F SWISS-PROTS.E 20033 129 7|1F22 141,681
7he] MEEo] AAEo] AL, EMBLY R2A MEEL 3
EAA &8 SWISS-PROTE] 13} Hlo[EjHjo] ~Z 2003
W 122 dA) 1,078,339709) ANEEC AT ARES T
3lal = TrEMBL, 7= dHlo|Ej#|o]22] PDBE H|%-3}lo
PIR, PRE, =H|¢l FE]E 2 protein |HE]9] PROSITE,
Pfam, ProDom 52.% FA®th L ¢ NCBI9 accession
numberE 7EAE= DNA, RNA, Protein Glo|ElE AlFZsie
RefSeq HlolE{H|o]2~9} DNA A& HloJE{H|e]|~E iy
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o] dle]H2 {3 SPTIEMBL, GenBankolA f-2174}¢]
coding #91E W GenPept, & WE 35AT4
GenomeNet®] pathway H|o|Ej#]o]2<] KEGG, 217F 44
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Foll o]838k= CATH, 18]l3 273 DALI®] X H|w
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FSSP _%:_o] 9)\]:}_‘92223)
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L\ﬂ Smith & Waterman ¢78]&g 283+ FASTA7} 1988
‘A Pearson? Lipmanol &Jsl S33om, 19903 Altschul
ol ¢J% BLAST, 199432} Thompson ol 2Ja) 7jate
CLUSTALW7} th3ze] B3 2 AM-EHI Qu} 182429
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o] fAMY, E8 B ASTAE LolEAY Bolde wA
317] SAsl AREsHAl =M, 3 AR slolEd 4L g
Av @] dsAg3 o] dHolHzke] ARdAF in
silicooll#1 €] Hlol8] 28 9 FHFM FHYS F5ske
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Table II-Bioinformatics Related Software Products

LU - olF

A AL Z YEEE = 19909 &0 =] J
7] YukE o g AR-EE BLASTOITE. FASTASH BLAST
= A8 AN Treke FdA fARH HFEE 3o,
FASTAE AZ7< Holld, BLASTE Xgl&s RO ¢

3}‘3}1 g+ ,J\E} 9=+ Sanger T749] hashing ¥
£ DNAS} Protein Hjo]EJH|o] 2]
“Bl- 7““ S A2 6}~ A MG AN Z2ages g
Aol Y AE RS9 58 e olgyHI WE
7RI Jep 4B HA 7 Bo| AMg-ElE 7% BLAST
o]37, oluiAl BEo|x= PSI-BLASTS} PHI-BLASTZ} A}
L5, 7 ge] BAETEE BLAST2.00] o]&5%
o}, o2k} DNA A€ HolElHo]~E 7Nk E 3l
AMsH= BLASTS 742 BLASTN, BLASTP, BLASTX,
TBLASTN, TBLASTXZ #J=H, oAt Ads) |F714
49 2 MY (6 frame translated nucleotide)S &8 4
A8 N HE T2 &3H= CLUSTALWE
Wt AZEY o] FF|R FLEH Ut} =3 2 GEE
o] -gxo] AlZtst QA4S FUisle M2 Balzo] A=
Soll ARHI 9o, v AEe] Y 5 ATE
ZAoE B HEo] e EE AFEE Yehlle =4F
I AFso] BAANE HAFA "ot o)9} tlEo] AEe
54 REUS ANl EAEEE =95 NCBI®] ORF
Finder, VecScreen 534 7Zo] Bo]Hid HEHe= L&
F8 Z2aAS5 AA vlo| 1 Eujg A AEIAIES] 4

o

A2 AEH

ARA

Vector NTI Advance
Vector Xpression
Vector PathBlazer
LabShare
GenoMax
Pedant-Pro

* HarvESTer
BioRS
BioXM
Human/Pedant Genome DB
Accord, Catalyst Cerius?
CNX, FELIX, GCG, Insight II,
Maitcrials Studio, MedChem.
Explorer, Quanta, RS®
TOPKAT, TSAR, WebLab
Pro-Chart
Finch-Suite, i-Finch
Array-Pro, Gel-Pro

InforMax

BioMax

Accelrys

Geospiza
Media Cybernetics

DNA/Protein A€ 4] #7)A], dlo|guo]2 #a], HEaH
23, Eg)5eks EA B AZ/4F annotation’ |5, FRE
A g Alztsl %de} WEFAEEAY | pathway 24 2 Thid
T2 dZ, EST A= €44, Ay iz oJghpa] By
24

EST clustering?} assembly A|2=8, EST} #AAQ] x5/55
annotation A}Z~8l, HIO|EIHHE] retrieval Al2E], AEHHE
2] tool box A|F, Chip ¥4, T¥F annotated 73 DB
A)Z, human annotation DBR|F

°o 3t apphcatlon 5}3"57“ H]O}E%Hﬂ V\ @
122 1_,] :erp:’l_ k2] 74A1J AERA zgad

Protein-Protein interaction DB
LIMS HA2] contig assembly
Chip o]=|A] 84, gel o[=|=] £4
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