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Blast (Basic Local Alignment Search Tool) :

blastn - nucleotide database is compared with both strands of a nucleotide query

blastp - protein database is compared with a protein query

blastx - nucleotide query is translated in six frames and compared to protein database

tblastn - protein query is compared to a nucleotide database, translated in six frames

tblastx - nucleotide query, translated in six frames, is compared to a nucleotide database, translated in
six frames

BLAST_ORG : BLAST report parser filtered by organism

ALUBLAST : input filter for repetitive regions such as ALU and MER sequences
CAP (Consistent Alignment Parser) : produce alignment blocks

BLANCE : BLAST report summary

FASTA :

fasta - compare a protein sequence to a protein sequence database or a DNA sequence to a DNA
sequence database using FASTA

ssearch - compare a protein sequence to a protein sequence database using  Smith-~Waterman

tfasta - compare a protein sequence to a DNA sequence database, translating each DNA database
sequence in all six frames
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(Kyoto Encyclopedia of Genes and Genomes)o® AF7H 4#d, ad8la 98id =
SequenceZ 7]ZE Metabolic Pathwayel 3k 53 A& e FFHo2E ojydt Fof & 3
Genome SequenceE A A7l | 7158 st B 7Y FAA) UEAE & F U A2EE ey
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Functional Catalog of Saccharomyces cerevisiae

METABOLISM (1019 ORFs)

ENERGY (236 ORFs)

CELL GROWTH, CELL DIVISION AND DNA SYNTHESIS (753 ORF's)
TRANSCRIPTION (722 ORF's)

PROTEIN SYNTHESIS (343 ORFs)

PROTEIN DESTINATION (512 ORFs)

TRANSPORT FACILITATION (300 ORFs)

INTRACELLULAR TRANSPORT (414 ORFs)

CELLULAR BIOGENESIS (170 ORFs)

SIGNAL TRANSDUCTION (119 ORFs)

CELL RESCUE, DEFENSE, CELL DEATH AND AGEING (331 ORFs)
IONIC HOMEOSTASIS (114 ORFs)

CELLULAR ORGANIZATION (2105 ORF's)

RETROTRANSPOSONS AND PLASMID PROTEINS (113 ORFs)
CLASSIFICATION NOT YET CLEAR-CUT (152 ORFs)
UNCLASSIFIED PROTEINS (2605 ORFs)
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PROSITE
1. Use
: a method of determining the function of unchracterized
proteins translated from genomic or ¢cDNA sequences
: PROSITE.DAT ( scan sequence(s) with patterns and/or
matrices.
: PROSITE.DOC (textual information that fully documents
each pattern and profile.
2. Web site URL
. http://www.expasy.ch/sprot/prosite.html
3. Reference
: Nucleic Acids Research, 1996, Vol24.No.l 189-196

TRANSFAC
1. Use
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. a database on eukaryotic cis—acting regulatory DNA
elements and trans-acting factors.
2. Web site URL
. http//transfac.gbf. de/TRANSFAC/
3. Reference

. Nucleic Acids Research, 1996, Vol24.238-241, 199%.

PDB
1. Use
. an archive of experimentally determined three-dimensional
structures of biological macromolecules, serving a global
community of researchers, educators, and students.

2. Web site URL
© http://www.pdb.bnl.gov/

PIR (Protein Information Resource)
1. Use
! to maintain a comprehensive data set, covering all
naturally occurring protein sequences, .
2. Web site URL
. http://www.gdb.org/Dan/proteins/pit. html
3. Reference
* Nucleic Acids Research, 1996, Vol.24.17-20,1996

SWISS-PROT
1. Use

level of annotation(such as the description of the function of a
protein, its domain structure, post-translational modifiactions,
variants, etc), a minimal level of redundancy and a high level of
integration with other databases.
2. Web site URL
: http://www.expasy.ch/sprot/sprot-top.html
3. Reference
. Nucleic Acids Res. 25 : 31-36(1997)

REBASE
1. Use

a collection of information about restriction enzymes
and methylases.

a curated protein sequence database which stives to provide a high

61
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2. Web site URL
: http://www.neb.com/rebase
3. Reference
. Nucleic Acids Res. 25 @ 248-262(1997)

TREMBL
1. Use

. a protein sequence database supplementing the
SWISS-PROT Protein Sequence Data Bank. TEMBL
contains the translations of all coding sequences(CDS)
presents in the EMBL Nucleotide Sequence Database not
vet integrated in SWISS-PROT.
2. Web site URL

. http://www.ebi.ac.uk/ebi_docs/swissprot_db/swisshome.htm!
3. Reference

. Nucleic Acids Res. 25 : 31-36(1997)
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DNA / RNA

Sequence Analysis

Prediction of Gene Structure

{Exon, Intron, Splice Site, Promoter, Enhancer)
Hydration and Environment

Genome Mapping

Secondary Structure Prediction

Proteins

Classification according to Structure, Sequence or Function
De novo Design

Discovery of Structure / Function Relationships

Docking and Enzyme - Substrate

Evolutionary Relationships

Folding Process and Motion

Force Field and Energetics

Homology-based 3D Modelling

Inverse Folding Problem

Localizing, Targeting and Signal Sequence of Membrane Proteins
Packing, Accessibility and Hydrophobicity

Prediction of Structure / Function Motifs

Secondary Structure Prediction
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Simulation of Metabolism
Solvent Interaction
Tertiary Structure Prediction and Refinement

3. AlAl 39 FAARR AE
7}. National Center for Biotechnology Information (NCBI, NIH)

o 1]Z FPHAYNIH) Ash71#og 1988\ 119 12 %3]9] dojo] o5 dP=o] AA Hdje] FHA R0
E{}0] 28] GenBankd) €% % 2F

o AAA FAAARATY FEH A% disie] oF 2009 o) AIHE A%

o flolE] Ho)A o]gld] A FAd Ped 7|2ATE Hasd A Huof FHA AREAAA &Y

o 7|ZATE FAA 2L vwd 3271597, FAA A Ar|ME BAd 283 3 2 EolEAT, Gk
A 717] AA, 2ZEdo] Apis dolgwejx frRIl F& F3)

o FHAAR|EATE ANFAAATLEE & 10097 +98 d72 2 F

Y. European Bioinformatics Institute (EBI, EMBL)

o EUE dE3l= 244448 9742 2049 942 2= European Molecular Biology Laboratory 9|
dolelwo] A3 o 2 7E] AFEte] 1994 EBI(G=)Z &5t oF 1004Folde] delgor 24

o AA 3 §A4A dlo|ewlo]~¢) EMBL Data Library 9 oAt A¥ dlojejuo] 291 SwissProte] %43
By

o fAAATS AEd EMZ2 oY g v, il 7% M 7 E S FE 71R2E BioCatalog
g Alad 39

o #HAFE F9 ¥WA x1& AFHY MasPar-13 16712] CPUS 2GB9] FHRE 2= A
B2 &A3t SGI Supercomputer AR 74 AMA2ES A EUY FAARRATE F

iy

HE A

t} Center for Information Biology (CIB, NIG)

0 1995 QE9 FHFATATA (National Institute of Genetics)uloll A ¢

o " $83 3 AA Jd FAR dlolElulo] 29 GenBanke ¥ NodeE 293 DNA Data Bank of
Japan (DDBJ)Ze &4} vlelglHlo)|~ 75

o 7|z FAARHHATE Y&, FAAREHNATN, FARITATA, WFRAFEIATY, BRERATEE
T3 At (3047 whalg A7deR 4. _

o CIB9 Aol 74L& NIGe 4%, 1839 ¢ 735 A 29 (Fujitsu VPP500/40, Cray CS6400/128)
o] 29E wol AAHANY FARFEEN 7|ges WHE E2F
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1. Cancer Genome Anatomy Project(CGAP) : AIE Wl X g+ #ushs 444 Wolo] W@ A72 8l ¢
o] ot} 27] Mgt HHE A5 HES AP T2AED tumordld FAHE BE FARY index @I & Al
Y B2 72E 4T F U ARE 7les AdstEle 532 f9H vk & AEE T cDNA
library 9} & o FAHAES Zol &  QUrk '

2. Gene Map of the Human Genome : human transcript map2] web page : Z chromosome®l| 3|3
A2 mapd HEAH FAR Y 2AS AHET GenBank, Protein database®¢] 9747)%& AF3ict

3. UniGene : Unique Gene Sequence Collection for Human and Mouse= EST data 8 83 A
a7 flete] ghso] 1 o2 GenBank sequenced HHEHZR| %e I FAAEY FEoz A Fo|th
I AT s e 237 5449 map 9AEY FRE @4 B . 27 Homo sapiens)® F(Mus
musculus)® fFAAE] FEso k.

L
L

A9 GenBank® EST division(dbEST)el 29l EST(Expressed Sequence Tag):e
1,247,6037012 Zd9 658698719 F 2 Ho] &3t} o] & EST dataw™ 1007) o2 M=
02 A% FozHH U2 AoaM 71 B ESTE ¥ofd 5719 AE F2 human(65%),
mouse(18%), nematode(5%), Arabidopsis(3%), rice(2%)¢] ¢=°it}. GenBank+ MZ$ #4
2k S ARk o] ESTs data® &% Fel2 Azlsto] ARE37] HAd] UniGene
collectiong THEo] Au|2skn glck '

UniGene2 @A human¥ moused unique genes® S5 AT E T}l NCBIoA A3
A2 GenBank | private division®] %<l human sequences&3 human ESTsE& Xo} &
1 |AHdo] %& 3'UTRs(untranslated regions)& 38 S-S 8208 2734 o v
WS ARt 800,000709) human ESTsE 41,000709) £&o2 Bl z42he shte] gg 3
¢l human gene2 2 7534t UniGene clusters #l2 £4417} ol= A% 771 Hyler)
o we} clusterg® ©FE F3#] A €8Rth £, hemoglobin subunite]t} serum
albumin precursor?e] 977 o] € F3&19] UniGene clustere 7Fg & clusterg ©|1%3
gk EE e 1 oS /M e EST datag 9& human® moused] AR Z¢5
o] IA|F NCBI| ¢Jspd th2 AE Fo e UniGene collections A& e Adolgtx @
t} UniGene2 2% 3 M updatesl®] NCBI2|] FTP site®] Data repository/unigene
directorylA file download”} 7Fs3ltt. Websle g A4 =7 AFHA get.

UniGene database™ genome mapping< ¢% 38§42 2AY A ESTESEA 9] Hlx,
A9 7)E0] & & Ut} F, MZE ESTE 292 4 UniGene clusterd 3z F o]x A3
E fAHdo] gebd o] ESTE AM2E fAxlolH, & 319 UniGene cluster’t € 4 Je A
2 | olt}. large-scale expression analysis®] A2 AMEATh genome mapping center£3e] @
At transcript mape e = Qv UniGeneS )83 950|3 transcript mape AHE-sPA
F A chromosome’d $1XE 1% 4 gk AW FAAE &= A7 A2 + 4l
t}. A=} polymorphism®] A7l AHEE & et

4, Clusters of Orthologous Groups(COG) : 77}]_9} complete genome¢l Escherichia colii  Hemophilus
influenzae, Mycoplasma  genitalium, Mycoplasma  pneumoniae, Cyanobacteria-Synechocystis,
Methanococcus jannaschii, Yeast-Saccharomyces cerevisiae} protein sequenceE< H|m3le) zH B FojA
M2 fA3E 7158 3 FAAES 34 Information storage and processing, Cellular processes,
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Metabolism, Poorly characterized2 wF7oi722712] COGE BAFu). A4 6848709 protein? domain®l 3l

[ e
28T Yok

COGs: M¥o] 9tAds] W&l #4344 Gene FamilyE7te] Held fAMdd it AdRH

NCBIYA 1212 759 44 744 dojeldo]2(o]st DB)E o83t F55E 23 DB7}F oW
71%% HFEAE 2R, NCBI9 24 DB % 3149l "Clusters of Orthologous Groups (COGs)'Z
g 2o B4 nax 3t} 348 F4HE FAA 97 MEREE HUste] FRE FEsY, 7
e BE HEARQ FHAE 259 s B wet BRsjokdith o] ¢ w7 7Y 4
A(oleL bt 5o 2 AES dEs), & E coli H influenzae, M. genitalium, M.
pneumoniae, Cyanobacteria (Synechocystis), M. jannaschii, £%(S. cerevisiae)?] ©ild MIEE
Hluste] 7 AE FoM AR FARE 75 e rEAES DARSE 9 A 7% 3 fAdx
DAE A2 7% FE 1A, AL 71T B AL, 4)7)%F PSR 58 AA P8t
o] & 722709 COG7L THEolAlth ol AA COGAE % 699579 Tl Tujols BAstuglct 7
Ze] COGE e 2 2EZAA(orthologous; 2719 FAz7}E ol 38 AN FE3leto S8
o o]59 {32k orthologouset F-&t}) ©hiid T+ &4 3 A% (phylogenetic lineage) & 2%
F23 get2AX(paralogous; FEE7} old, & V|BHoE AR 209 HART}E AR FEA 9
3 A2 o 'sEEAL g Ren £ ATy A4 988 JRE FE AL HeRAL §47
7} ol 2EZ AL fHAolt)) dWAER FAHY. JRR Z2te) COGE 3% 249 BEH
Ql EAil dxgcha & 4 9ln) o3 #AlE Mol BeAlEtA WA FAANN B 7% Bs
AsHog AT ¢ Qe 7] Ak aEE COGEL 7IsH oz} Ay oz G4 B9 7
£ Eo] gt}

OMIM : Online Mendelian Inheritance in Mans 217k} f2AAel S Ano] A3 databaseclth
dbEST : Database of Expressed Sequence Tagss= GenBankd] S2% ESTES A divisionE 1}50]
9= ESTdatabaseo|th

7. dbGSS : Database of Genome Survey Sequencest™ EST7} cDNA partial sequence¢l Zel H]sj
genomic DNA 9] partial sequence®2 £o} databasedt g

8. dbSTS : Database of Sequence Tagged Sites™ genome map?] EAZA AMLEE BE sequenceSE
database3}3t Zo|tt,

9. Electronic PCR © ¢ E732M 98}e F32 49A dbSTSE) datast R= FUE 2ol Fo] #3242} map$)
29} A2 A primer binding siteE geFTh

10. MMDB: Molecular Modelling Databaset= X-ray crystallography ¢+ NMR spectroscopy 2 982l 33}
TZdatabase°lt}. 32k 7Z2& & 4 J& Z22¥9 Ca3DS} 33+ 7274 A4S vlawsteE VAST (Vector
Alignment Search Tool)& A&t

Research: Comparative analysis of macromolecular 3D-structure

Cn3D: Visualization of 3D structure and structural alignments

MMDB (Molecular Modelling Database) : A validated "computer-friendly” structure database

Threading: Algorithms for protein sequence-structure comparison

VAST (Vector Alignment Search Tool) : Protein structure-structure comparison algorithm and
database of structural neighbors

Entrez3D: WWW-retrieval tools for all of the above

11. NCBI Taxonomy : 30,0007}2]¢] M2 th& ol e A5 databaseo|th & 2ol 60074 9] A28 Fo] A
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66 152
7tdth. EMBL, DDBJ @99 & 5F2] o] o} AE7tEo] 93] vhsofRi,

12. ORF Finder : § E72A AMgR}e] f42 database?] 4314 Open Reading Frameg 2old 712
g Jdog HAFEtl Y ORFEAE clickd™ translation® protein®l B9X i1 I proteino] g
BLAST searchg & 4 =& dZdH Sk

13. Human/Mouse Homology Maps @ 97+% # 9] chromosome’d 42 454L table® HojFErh

This is the Davis Human/Mouse Homology Map, a table comparing genes in homologous segments of
DNA from human and mouse sources, sorted by position in each genome. A total of 1793 loci are
presented, most of which are genes. The authors did not include pseudogenes, members of multigene
families where specific homology relationships could not be determined, nor any other genes for which
homology was in doubt. In addition, for 568 of the loci there are provisional assignments of markers that
link the homology map with that of the Gene Map of the Human Genome. These links also provide a
rough approximation of the position of markers in the Genethon linkage map. In constructing this table,
the authors first ordered genes so as to best maintain order according to both human cytogenetic position
and mouse genetic map position. Within these homologous regions, genes were ordered according to the
mouse genetic mapping data. For approximately half of the genes in this database, no more detailed
information is available; thus, much of this map should be interpreted as a reflection of probable, not
confirmed, homology relationships. Where more detailed information was to be found, the authors
adjusted the map to correspond to available human physical mapping data, which they consider to be
definitive. The present rendition contains 201 homology groupings.



