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Bioinformatics : Application in Biological Science Research
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Bioinformatics is an important tool in molecular biology studies and is a multidisciplinary subject that
involving several biology, chemistry, mathematics and computational biology which could not be disassociated.
Currently, a lot of bioinformatics programs are available for many purposes. Moreover, raw data from biological
research are constantly increasing. Learning of basic and principal of bioinformatics are very important things to
use these tools for molecular biologist’s and relevant works. This topic described the main three objectives. The
application in genetic analysis and annotation, medicine design, molecular biology and metabolic engineering are

focused.
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a1 1 dsdwieteimiugudayaafuiauuuenzad (AAuLdasan Barnes WAz Gray, 2003)

Name

Description and web address

General databases
EMBLCHANGE
SWISSCHANGE
OMIMALLELE
Mitochondrial genome
HUMAN__MITBASE
Locus-specific mutation databases
P53LINK
BTKBASE

VWF

CFTR

PAH

Central databases

HGVbase

Sequence change features from EMBL http://www.ebi.ac.uk/embl/
Sequence change features from SWISS-PROT http://www.expasy.ch/sprot/

Alleles from OMIM http://www.ncbi.nlm.nih.gov/omim

Human mitochondrial DNA variants http://www3.ebi.ac.uk/Research/Mitbase

P53 mutations database http://www-p53.iarc.fr/

Bruton’s tyrosine kinase mutations http://bioinf.uta.fi/BTKbase/

Von Willebrand factor gene variations http://www.vwf.group.shef.ac.uk/
Cystic fibrosis mutation database http://www.genet.sickkids.on.ca/app

Phenylalanine hydroxylase mutations http://www.pahdb.mcgill.ca/

Human Genome Variation database (SNPs and mutations) http://hgvbase.cgb.ki.se/
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frogeiionandifuifisemannisidosiuassnisiieud
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889LUY (Higgins and Taylor, 2000)
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AN 2 ﬁaaih\‘iL%ulﬁﬁﬁtﬁu%nﬁiﬂ”agaﬁaaﬂiaumﬂ (Campbell and Heyer, 2003) \iian1sfiududayanisnatzzesdlus

wazlysfu

Description of databases

Web address

Sequence variation databases

OMIM

HGMD

GDB Mutation Waystation

Central databases (SNPs and mutation) HGVbase
Sequence variation database (SRS)

dbSNP

The SNP consortium (TSC)

http://www.ncbi.nlm.nih.gov/Omim/
http://www.hgmd.org
http://www.centralmutation.org
http://hgvbase.cgb.ki.se
http://srs.ebi.ac.uk
http://www.ncbi.nlm.nih.gov/SNP/
http://snp.cshl.org/

Genetic marker maps (microsatellites, STSs other markers)

Marchfield maps

Genome database (GDB)

dbSTS

UniSTS

Gene-oriented SNP and mutation visualization
LocusLink

Protein Mutation Database

Go!Poly

SNPper

GeneSNPs

Genome-oriented for SNP and mutation visualization
Ensembl

Human Genome Browser (UCSC-HGB)

http://research.marchfieldclinic.org/genetics/
http://www.gdb.org
http://www.ncbi.nlm.nih.gov/STS/

http://www.ncbi.nlm.nih.gov/genome/STS

http://www. ncbi.nlm.nih.gov/LocusLink/
http://www.genome.ad.jp/htbin/
http://61.139.84.5/gopoly/
http://bio.chip.org:8080/bio/snpper-enter

http://www.genome.utah.edu/genesnps/

http://www.ensembl.org

http://www.genome.ucsc.edu/index.html
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freAaNAILABS (Computer Simulations) v3alFwanAnIs
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AFMINTIUUUNUDAN
Dumadszandnssanislunisiessiussdonasi
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wudefulfiguiy msfnedseramldlasnsadouuy
ansiu ndudeyaneadamanimugluiumsiiessy
wawAnisnBusnuazmslulead sInisaNnaIaenddea:
nasiusEniINnaULALIAINIAALUAIERAMIBNTELIUNS
maugiAanssuiianuaand (flux) Winitmunuaady
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Anseiitimunueddalufeidia Sensesnuuuuuuinass
sananfiendalysunsundiarssumadudigaslunis
Uszananatiuley

issnndeyamesunuslafifianuisadedlasass
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(metabolism network) ﬁaﬁy’awumﬁﬁaaaﬁuauﬂﬁm:mums
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wunvadBnFadunulnitmivianmiunszuiums
Fam Haqiiu Alusunsuuasiulediiuinmsdoyaiiu
'a‘hmummﬁaLﬁu%’nmﬁaqﬂama mass spectroscopy
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analysis §wsummaSeuiisudeyalugluuupes mass
spectroscopy fildanlusfufidasnisnsrasauisuiy
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dugu weeidfivssieulzdaingrudeyaeuled BRENDA
(TU Braunschweig Department of Bioinformatics, 2010)
waniiufinmiiassuuniadeinsdfimunueaduiuniie
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A5 3 Yselemizaanszuiumsmeiainssusunuadniulysunsuyszinin MMT, Gepasi Waz E-Cell (fauiagann

Shimizu, 2002)
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(1) Metabolic flux analysis (MFA)

wWwan1sdnlasssineessas

(2) Cell capability analysis

Wadeseilseandnweeaisas

(3) On-line metabolic flux analysis

THhdemaiauszuudjiRnmanszuunisdinm

(4) Metabolic control analysis (MCA)

N3N LLUU?tUU’IJﬂGﬂ’]i“?]’]INLﬂQﬂQﬂNE\IN

(5) °C-NMR

\ions3qaiitianananTaInITLIUNMI

(6) Kinetic analysis

Wwiadansiwasundasaeitwunuaada

(7) Integration of bioinformatic data

nlaasedadussuunazmsdaudassemiaitwunueidy

(genetic engineering) 8333181 (physiology) WaLIAINTIN
J¥UU (system engineering) LEn@BiU ’?ﬁlqﬂimaﬁlﬁa
NM30BNLLULALaINAIIFInTia1uT0 a9 AR U
foanslilapnszuaunsmeiugeaniiisasunaminiiuas
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AR INTIINENILATIEZR (synthetic biology) Fuan (Liao
and Higashide, 2008) atWl3finuIAInIsusuNUaaTY
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Aeanssununuedduisliiineuidoiienisyszyndls
wanvaneiiiasanusiasfinisfneasateunuaddnly
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wardAngsaly UNUIMTBINTEUIUMINNTIE1TEUINAT
ﬁﬂmﬂﬁzqnsﬂﬂﬁﬁwmﬂgﬂLLunﬁaLLaﬂﬂumsNﬁ 3
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Faneaf a0, (2539). ﬂauﬁ';l,ma%“ﬁaﬂmsaaml,uﬂuLaqa
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