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Bioinformatics

e Bioinformatics is the application of
information technology to store, organize and
analyze large amount of biological data
available in the form of sequence and
structure of biomolecules (e.g., protein (the
building blocks of organism) and nucleic acid
(the information carrier).

Other types of important data include
Gene/protein expression, metabolic pathway,
molecular interaction, mutations, genetic map
etc.,.



Function of biological database

To make biological data available in computer
readable format.

Easy access of biological information to every
scientist.

Databases in general classified into two
categories: primary and secondary

A primary database contain sequence and
structure information alone generated from
wet [ab experiments.



Primary and secondary database

* A primary database contain sequence and
structure information alone generated from
wet lab experiments. Examples includes Gene
bank, Swiss-Prot/ UniProt, DDBJ, PIR, PDB.

e Secondary database contain information
derived from primary databases like
conserved sequences, motif. Example includes
SCOP, CATH, PROSITE, PRINT, BLOCK, Pfam,
eMOTIF etc.



Primary nucleotide sequence

database

Gene bank (located in USA)
DDBJ (Located in JAPAN)
EMBL (Located in UK)

All these databases have uniform data formats
(but not identical) and exchange the
information on daily basis.



Submissions
*Updates

Submissions
*Updates

eSubmissions

\ EMBL




GenBank Flat File (GBFF)

LOCUS  MUSNGH  1803bp mRNA ROD  29-AUG-1997
DEFINITION Mouse neuroblastoma and rat glioma hybr idoma cell line NG108-15
cell TA20 mRNA, complete cds.
ACCESSION D25291
NID  g1850791
KEYWORDS  neurite extension activity; growth arre st; TA20,
SOURCE  Murinae gen. sp. mouse neuroblastma-rat glioma hybridoma
cell_line:NG108-15 cDNA to mRNA,
ORGANISM Murinae gen. sp.
Eukaryotae; mitochondrial eukaryotes; Metazoa; Chor data;
Vertebrata; Mammalia; Eutheria; Rodentia; Sciurogna thi; Muridae;
Murinae
REFERENCE 1 (sites)
AUTHORS Tohda,C., Nagai,S., Tohda,M. and Nomura,Y .
TITLE A novel factor, TA20, mvolved in neurona | differentiation: cDNA
cloning and expres:
JOURNAL  Neurosci. Res. 23 (1) 27 (1995)
MEDLINE 96064354
REFERENCE 3 (bases 110 1803)
AUTHORS Tohda,C.
TITLE  Direct Submission

JOURNAL  Subitted (18-NOV-1993) to the DDBJ/EMBL/ GenBank databases. Chihiro

Tohda, Toyama Medical and Pharmaceutical University . Research
Institute for Wakan-yaku, Analytical Research Cente rfor
Ethnomedicines; 2630 Sugitani, Toyama, Toyama 930-0 1, Japan
(E-mail:CHIHIRO@ms.toyama-mpu.ac.jp, Tel:+81-764-34 -2281(ex.2841),
Fax:+81-764-34-5057)

COMMENT ~ On Feb 26, 1997 this sequence version eplaced gi:793764

FEATURES Location/Qualifiers

source 1..1803

Jorganism="Murinae gen. sp.

Inote="source origin of sequence, either mouse or r at, has
not been identified”

[cell_type="mouse neuroblastma - ratglioma hybridoma"
misc_signal  156..163
Inote="AP-2 binding site"
GC_signal  647..655
Inote="Sp1 binding site"
TATA_signal  694..701

gene 748..1311
Igene="TA20"
CDS 748..1311
rrest
effect”
/codon_start

[translation="MMKLWVPSRSLPNSPNHYRSFLSHTLHIRYNNSLFIS NTHLSRR
KLRVTNPIYTRKRSLNIFYLLIPSCRTRLILWIIYIYRNLKHWSTSTVRSEHSIYRL
RPSMRTNIILRCHSYYKPPISHPIYWNNPSRMNLRGLLSRQSHLDPILRERIYY
RGPSNRSPPLPPRNRIKQPNRIKLRCR"

polyA_site 1803
BASECOUNT 507a 458c 311g 527t
ORIGIN
1 teagrittt HHtttett ettt tetteeet ttt tittg ttgattcatg
61 tecgtttaca titggtaagt tcacaggect cagtcaacac aatt guactg ctcaggaaat
121 cotccttggt gaccgeagta tacttggect atgaacccaa goc acctatg getaggtagg
ctgtagggct atg getgtat cgacatttca
241 tot tceggge tgeteectea
301 ctgettgact ctgegtcagt gegtecatac tgtgggegga gt tattget atttgectte
361 cattetgtac ggeattgeet ceatttaget ggagagggac aga geetgot tetctaggge
421 gtttecattg gggectggty acaatccaaa agatgaggge tec aaacacc agaatcagaa
481 ggeccagegt atttgtaaaa acaccttctg gtgggaatga atg gtacagg ggcgtitcag
541 gacaaagaac agettttetg teactcccat gagaaccgte gea atcactg ttccgaagag
cg agagagg cggagcccat
661 gyaagcagaa agacgaaaaa cacacccatt atttaaaatt att aaccact cattcattga
721 cctacetgee ccatccaaca tttcatcatg atgaaacttt ggg teccttc taggagtetg
781 cctaatagtc caaatcatta caggtetttt cttagecata cac tacacat cagatacaat
841 aacagccttt cacacatttg aat tacgggt gactaatceg
901 atatatacac geaaacggag cctcaatatt tttatttgc tta ttecttc atgtcggacy
961 aggcttatat tatggatcat atacatttat agaaacctga aac attggag tacttctact
1021 gttegeagte atagecacag catttatagg ctacgtectt cc atgaggac aaatatcatt
1081 acagttatta cc atatattg gaacaaccct
1141 gettcteagt ac cttgacce gattettcge
1201 titccacttc atcttaccat ttattatcge ggecctagea at cgttcace tectettect
1261 ga tgcagata aaattccatt
1321 tc atattctt aattctcata
1381 accctagtat aactacat accagctaat
1441 ccactaaaca coccacccca tattaaacce gaatgatatt t ctatttgc atacgccatt
1501 ctacgetcaa tcoccaataa actaggaggt gtectagect ta atettatc tatcctaatt
1561 ttagcectaa tacctttcct teatacctca aagcaacgaa ge ctaatatt ccgeccaate
1621 acacaaattt tgtactgaat cctagtagee aacctactta tc ttaacctg aattgggggc
1681 caaccagtag acacceattt attatcattg gecaactage ct ceatctcatacttctcaa
1741 teatcttaat tcttatacca atctcaggaa ttatcgaaga ca aaatacta aaattatatc

1801 cat

Header

Title
«Taxonomy
Citation

Features (AA seq)

DNA Sequence



Primary protein database

PIR (Protein information resource)-USA
SWISS-PROT - Switzerland

TrEMBL

JniProt

PDB




ID CYS3_YEAST STANDARD;

AC
DT
DE
GN
oS
ocC

RX
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC

DR
KW
FT
FT

SQ

)

Swiss-Prot

PRT; 393 AA.

P31373;

01-JUL-1993 (REL. 26, CREATED)

CYSTATHIONINE GAMMA-LYASE (EC 4.4.1.1) (GAMMA-
CYS3 OR CYI1 OR STR1 OR YALO12W OR FUNS35.
TAXONOMY

SACCHAROMYCETACEAE; SACCHAROMYCES.

CITATION

-I- CATALYTIC ACTIVITY: L-CYSTATHIONINE + H(2)O
NH(3) + 2-OXOBUTANOATE.

-I- COFACTOR: PYRIDOXAL PHOSPHATE.

-I- PATHWAY: FINAL STEP IN THE TRANS-SULFURATIO
L-CYSTEINE FROM L-METHIONINE.

-I- SUBUNIT: HOMOTETRAMER.

-1- SUBCELLULAR LOCATION: CYTOPLASMIC
-I- SIMILARITY: BELONGS TO THE TRANS-SULFURATIO

DISCLAMOR

DATABASE cross-reference

CYSTATHIONASE).

= L-CYSTEINE +

N PATHWAY SYNTHESIZING

N ENZYMES FAMILY.

CYSTEINE BIOSYNTHESIS; LYASE; PYRIDOXAL PHOSPH ATE.

INIT_MET 0 O
BINDING 203 203 PYRIDOXAL PHOSPHA
SEQUENCE 393 AA; 42411 MW; 55BA2771 CRC32;

TE (BY SIMILARITY).

TLQESDKFAT KAIHAGEHVD VHGSVIEPIS LSTTFKQSSP ANPIGTEYS RSQNPNRENL
ERAVAALENA QYGLAFSSGS ATTATILQSL PQGSHAVSIG DVYG@YF TKVANAHGVE
TSFTNDLLND LPQLIKENTK LVWIETPTNP TLKVTDIQKV ADLIKKHAAG QDVILVVDNT
FLSPYISNPL NFGADIVVHS ATKYINGHSD VVLGVLATNN KPLYERQFL QNAIGAIPSP
FDAWLTHRGL KTLHLRVRQA ALSANKIAEF LAADKENVVA VNYPQIHP NYDVVLKQHR
DALGGGMISF RIKGGAEAAS KFASSTRLFT LAESLGGIES LLEVPAMTH GGIPKEAREA

SGVFDDLVRI SVGIEDTDDL LEDIKQALKQ ATN

10

ID CYS3_YEAST STANDARD;

AC
DT
DT
DT
DE
GN
os
oc
oc
RN
RP
RX
RA
RA
RT
RT
RL
RN
RP
RC
RX
RA
RT
RT
RT
RL
RN
RP
RC
RX
RA
RA
RT
RT
RT
RL
RN
RP
RC
RX
RA
RA
RT
RT
RL
RN
RP
RX
RA
RA
RT
RT
RL
cc
cc
cc
cc
cc
cc
cc
cc
cc
cc

PRT; 393 AA.

P31373;

01-JUL-1993 (REL. 26, CREATED)

01-JUL-1993 (REL. 26, LAST SEQUENCE UPDATE)
01-NOV-1995 (REL. 32, LAST ANNOTATION UPDATE)
CYSTATHIONINE GAMMA-LYASE (EC 4.4.1.1) (GAMMA-
CYS3 OR CYI1 OR STR1 OR YALO12W OR FUNS3S.
SACCHAROMYCES CEREVISIAE (BAKER'S YEAST).
EUKARYOTA; FUNGI; ASCOMYCOTA; HEMIASCOMYCETES;SACCHAROMYCETALES;
SACCHAROMYCETACEAE; SACCHAROMYCES.
[

SEQUENCE FROM N.A., AND PARTIAL SEQUENCE.
MEDLINE; 92250430. [NCBI, ExPASYy, Israel, Japa
ONO B.-I., TANAKA K., NAITO K., HEIKE C., SHIN

CYSTATHIONASE).

n
ODA S., YAMAMOTOS.,
OHMORI S., OSHIMAT., TOH-E A.;
"Cloning and characterization of the CYS3 (CYI
Saccharomyces cerevisiae.”;
J. BACTERIOL. 174:3339-3347(1992).
[21
SEQUENCE FROM N.A., AND CHARACTERIZATION.
STRAIN=DBY939;
MEDLINE; 93328685. [NCBI, EXPASY, Israel, Japa
YAMAGATA'S., DANDREA R.J., FUJISAKI S., ISAJI
"Cloning and bacterial expression of the CYS3

g Iyase of cer
physicochemical and enzymatic properies of th
J. BACTERIOL. 175:4800-4808(1993).
31
SEQUENCE FROM N.A.
STRAIN=S288C/ AB972;
MEDLINE; 93289814, [NCBI, EXPASY, Israel, Japa
BARTON A B., KABACK D.B., CLARK M.W., KENG T.,

1) gene of

n
M., NAKAMURAK ;
gene encoding
evisiae and the

e protein.”;

n

OUELLETTE BFF.,
ELANEY S., BUSSEY H.;
hose product resembles
li cystathionine gamma-

STORMS R.K., ZENG B., ZHONG W.W,, FORTINN., D

"Physical localization of yeast CYS3, a gene w

the rat gamma-cystathionase and Escherichia co

synthase enzymes.";

YEAST 9:363-369(1993).

[4

SEQUENCE FROM N.A.

STRAIN=S288C/ AB972;

MEDLINE; 93209532. [NCBI, ExPASYy, Israel, Japa

OUELLETTE B.F.F., CLARK M.W., KENG T., STORMS

ZENG B., FORTIN N., DELANEY S., BARTON A.B., K
of | from

n

R.K., ZHONG W.W.,
ABACK D.B., BUSSEY H.;
cerevisiae: analysis

of a 32 kb region between the LTE1 and SPO7 ge nes.”;

GENOME 36:32-42(1993)

[51

SEQUENCE OF 1-18, AND CHARACTERIZATION.
MEDLINE; 93289817. [NCBI, EXPASY, Israel, Japa
ONO B.-L., ISHIIN., NAITO K., MIYOSHI S.-I.,
OHMORIS.;
"C;

n
SHINODA S., YAMAMOTO S.,

g lyase of revisiae: structural

gene and cystathionine gamma

YEAST 9:389-397(1993).

-I- CATALYTIC ACTIVITY: L-CYSTATHIONINE + H(2)O
NH(3) + 2-OXOBUTANOATE.

-I- COFACTOR: PYRIDOXAL PHOSPHATE.

-I- PATHWAY: FINAL STEP IN THE TRANS-SULFURATIO
L-CYSTEINE FROM L-METHIONINE.

-I- SUBUNIT: HOMOTETRAMER

-I- SUBCELLULAR LOCATION: CYTOPLASMIC.

-I- SIMILARITY: BELONGS TO THE TRANS-SULFURATIO

- synthase activity.";

=L-CYSTEINE +

N PATHWAY SYNTHESIZING

N ENZYMES FAMILY.
This SWISS-PROT entry is copyright. It is prod
between the Swiss Institute of Bioinformatics
the European Bioinformatics Institute. There
use by non-profit institutions as long as
modified and this statement s not removed. U

uced through a collaboration
and the EMBL outstation -

are no restrictionson its

its content is in no way

sage by and for commercial
entities requires a license agreement (See htt pi/iwww.isb-sib.ch/announce/
or send an email to license@isb-sib.ch)
DDBJ] [CoDingSequence]
DDBJ] [CoDingSequence]
DDBJ] [CoDingSequence]

EMBL / GenBank /

EMBL/ GenBank /

EMBL; D14135; BAA03190.1; -. [EMBL / GenBank /

PIR; S31228; $31228

YEPD; 5280; -

SGD; L0000470; CYS3. [SGD / YPD)

PFAM; PF01053; Cys_Met_Meta_PP; 1.

PROSITE; PS00868; CYS_MET_METAB_PP; 1.

DOMO; P31373

PRODOM [Domain structure / List of seq. sharin

PROTOMAP; P31373

PRESAGE; P31373.

SWISS-2DPAGE; GET REGION ON 2D PAGE.

CYSTEINE BIOSYNTHESIS; LYASE; PYRIDOXAL PHOSPH ATE.

INIT_MET 0 0

BINDING 203 203  PYRIDOXAL PHOSPHA

SEQUENCE 393 AA; 42411 MW; 55BA2771CRC32;
TLQESDKFAT KAIHAGEHVD VHGSVIEPIS LSTTFKQSSP ANPIGTEYS RSQNPNRENL
ERAVAALENA QYGLAFSSGS ATTATILQSL PQGSHAVSIG DVYGGR¥F TKVANAHGVE
TSFTNDLLND LPQLIKENTK LVWIETPTNP TLKVTDIQKV ADLIKKHAAG QDVILVVDNT
FLSPYISNPL NFGADIVVHS ATKYINGHSD VVLGVLATNN KPLYERQFL QNAIGAIPSP

gatleast 1 domain]

TE (BY SIMILARITY)

FDAWLTHRGL KTLHLRVRQA ALSANKIAEF LAADKENVVA VNYPGIHP NYDVVLKQHR
DALGGGMISF RIKGGAEAAS KFASSTRLFT LAESLGGIES LLEVPAMTH GGIPKEAREA
SGVFDDLVRI SVGIEDTDDL LEDIKQALKQ ATN



TREMBL

e TrEMBL is a computer-annotated protein sequence
database supplementing the SWISS-PROT Protein
Sequence Data Bank.

e TrEMBL contains the translations of all coding sequences
(CDS) present in the EMBL Nucleotide Sequence Database
not yet integrated in SWISS-PROT.

e TrEMBL can be considered as a preliminary section of
SWISS-PROT. For all TrEMBL entries which should finally be
upgraded to the standard SWISS-PROT quality, SWISS-
PROT accession numbers have been assigned.



UniProt

New protein sequence database that is the result of a
merge from SWISS-PROT and PIR. It will be the
annotated curated protein sequence database.

Data in UniProt is primarily derived from coding
sequence annotations in EMBL (GenBank/DDBJ) nucleic
acid sequence data.

UniProt is a Flat-File database just like EMBL and
GenBank

Flat-File format is Swiss-Prot-like, or EMBL-like



HEADER
COMPND
SOURCE
AUTHOR
DATE
JRNL
REMARK
SECRES

ATOM COORDINATES

13

HEADER LEUCINE ZIPPER

1

5-JUL-93 1DGC 1DGC 2

COMPND GCN4 LEUCINE ZIPPER COMPLEXED WITH SPECIF IC 1DGC 3
COMPND 2 ATF/CREB SITE DNA C 4
SOURCE GCN4: YEAST (SACCHAROMYCES CEREVISIAE); D NA: SYNTHETIC 1DGC 5
AUTHOR  T.J.RICHMOND 1DGC 6
REVDAT 1 22-JUN-941DGC 0 1bGe 7

JRNL AUTH P.KONIG,T.J.RICHMOND 1DGC 8

JRNL TITL THE X-RAY STRUCTURE OF THE GCN4-

JRNL TITL 2 ATF/CREB SITE DNA SHOWS THE COMP

JRNL TITL 3 FLEXIBILITY
JRNL REF J.MOL.BIOL.

JRNL REFN ASTM JMOBAK UK ISSN 0022-2836

BZIP BOUND TO 1DGC 9
LEX DEPENDS ON DNA 1DGC 10
1DGC 11
233 1391993 1DGC 12

0070 1DGC 13

REMARK 1 1DGC 14
REMARK 2 1DGC 15
REMARK 2 RESOLUTION. 3.0 ANGSTROMS. 1DGC 16
REMARK 3 1DGC 17
REMARK 3 REFINEMENT. 1DGC 18
REMARK 3 PROGRAM X-PLOR 1DGC 19
REMARK 3 AUTHORS BRUNGER 1DGC 20
REMARK 3 R VALUE 0.216 1DGC 21
REMARK 3 RMSD BOND DISTANCES 0.020 ANGS TROMS 1DGC 22
REMARK 3 RMSD BOND ANGLES 3.86 DEGR EES 1DGC 23
REMARK 3 1DGC 24
REMARK 3 NUMBER OF REFLECTIONS 3296 1DGC 25
REMARK 3 RESOLUTION RANGE  10.0- 3.0 ANGST ROMS 1DGC 26
REMARK 3 DATA CUTOFF 3.0 SIGM A(F) 1DGC 27
REMARK 3 PERCENT COMPLETION 98.2 1DGC 28
REMARK 3 1DGC 29
REMARK 3 NUMBER OF PROTEIN ATOMS 456 1DGC 30
REMARK 3 NUMBER OF NUCLEIC ACID ATOMS 386 1DGC 31
REMARK 4 1DGC 32
REMARK 4 GCN4: TRANSCRIPTIONAL ACTIVATOR OF GENES ENCODING FOR AMINO 1DGC 33
REMARK 4 ACID BIOSYNTHETIC ENZYMES. 1DGC 34
REMARK 5 1DGC 35
REMARK 5 AMINO ACIDS NUMBERING (RESIDUE NUMBER) C ORRESPONDS TO THE 1DGC 36
REMARK 5 281 AMINO ACIDS OF INTACT GCN4. 1DGC 37
REMARK 6 1DGC 38
REMARK 6 BZIP SEQUENCE 220 - 281 USED FOR CRYSTALL  IZATION. 1DGC 39
REMARK 7 1DGC 40
REMARK 7 MODEL FROM AMINO ACIDS 227 - 281 SINCE AM  INO ACIDS 220 - 1DGC 41
REMARK 7 226 ARE NOT WELL ORDERED. 1DGC 42
REMARK 8 1DGC 43
REMARK 8 RESIDUE NUMBERING OF NUCLEOTIDES: 1DGC 44
REMARK 855 TGGAGATGACGTC T C C 1DGC 45
REMARK 8 -10-9-8-7-6-5-4-3-2-1 12 3 7 8 9 1DGC 46
REMARK 9 1DGC 47
REMARK 9 THE ASYMMETRIC UNIT CONTAINS ONE HALF OF PROTEIN/DNA 1DGC 48
REMARK 9 COMPLEX PER ASYMMETRIC UNIT. 1DGC 49
REMARK 10 1DGC 50

REMARK 10 MOLECULAR DYAD AXIS OF PROTEIN DIMER AND

PALINDROMIC HALF  1DGC 51

REMARK 10 SITES OF THE DNA COINCIDES WITH CRYSTALL OGRAPHIC TWO-FOLD 1DGC 52

REMARK 10 AXIS. THE FULL PROTEIN/DNA COMPLEX CAN

BE OBTAINED BY 1DGC 53

REMARK 10 APPLYING THE FOLLOWING TRANSFORMATION MARIX AND 1DGC 54
REMARK 10 TRANSLATION VECTOR TO THE COORDINATES X Y Z: 1DGC 55

REMARK 10 1DGC 56

REMARK 10 0 -1 0 X 117.32 X SYMM 1DGC 57
REMARK 10 -1 0 0 Y + 11732 =Y SYMM 1DGC 58
REMARK 10 0 0 -1 Z 4333 Z SYMM 1DGC 59
SEQRES 1A 62 ILE VAL PRO GLU SER SER ASP PRO ALAALALEULYS ARG 1DGC 60
SEQRES 2A 62 ALA ARG ASN THR GLU ALA ALA ARG ARG SER ARG ALA ARG 1DGC 61
SEQRES 3A 62 LYSLEUGLN ARG MET LYS GLN LEU GLU ASP LYS VAL GLU 1DGC 62
SEQRES 4A 62 GLULEULEU SERLYSASNTYRHIS LEU GLU ASN GLU VAL 1DGC 63
SEQRES 5A 62 ALA ARG LEULYSLYSLEU VAL GLY GLU ARG 1DGC 64
SEQRES 1B 19 T G G A G A TG A C G T C 1DGC 65
SEQRES 2B 19 AT C T CC 1DGC 66

HELIX 1A ALAA 228 LYSA 276 1 1DGC 67

CRYST1 58.660 58.660 86.660 90.00 90.00 90 .00P41212 8 1DGC 68
ORIGX1  1.000000 0.000000 0.000000 0.0 0000 1DGC 69

ORIGX2  0.000000 1.000000 0.000000 0.0 0000 1DGC 70

ORIGX3  0.000000 0.000000 1.000000 0.0 0000 1DGC 71

SCALE1  0.017047 0.000000 0.000000 0.0 0000 1DGC 72

SCALE2  0.000000 0.017047 0.000000 0.0 0000 1DGC 73

SCALE3  0.000000 0.000000 0.011539 0.0 0000 1DGC 74

ATOM 1 N PROAZ227 35313108.011 15. 140 1.0038.94 1DGC 75
ATOM 2 CA PROA227 34172 107.658 15. 972 1.0039.82 1DGC 76
ATOM 842 C5 CB 9 57.692100.286 22. 744 1.0029.82 1DGC 916
ATOM 843 C6 CB 9 58.128100.193 21. 465 1.0030.63 1DGC 917

TER 844 CB 9 1DGC 918

MASTER 46 0 0 1 0 0 O 6 842 2 0 7 1DGC919

END 1DGC 920



FASTA format

>

MSEYQPSLFALNPMGFSPLDGSKSTNENVSASTSTAKPMVGQLIFDKFIKTEEDPI
IKQDTPSNLDFDFALPQTATAPDAKTVLPIPELDDAVVESFFSSSTDSTPMFEYEN
LEDNSKEWTSLFDNDIPVTTDDVSLADKAIESTEEVSLVPSNLEVSTTSFLPTPVL
EDAKLTQTRKVKKPNSVVKKSHHVGKDDESRLDHLGVVAYNRKQRSIPLS

SDPAALKRARNTEAARRSRARKLQRMKQLEDKVEELLSKNYHLENEVARLKKLVGE
R



“Ten Important Bioinformatics Databases”

GenBank
Ensembl
PubMed

NR
SWISS-PROT
InterPro
OMIM
Enzymes

PDB

KEGG

nucleotide sequences
human/mouse genome
literature references

protein sequences

protein sequences

protein domains

genetic diseases

enzymes

protein structures

metabolic pathways

Source: Bioinformatics for Dummies



Swiss-Prot

2 NiceProt View of SWISS-PROT: P31373 - Hetscape

File Edit Wiew Go Communicator Help

ExPASy Home page | Site Map | Search ExPASy | Contactus | SWISSPROT

|I\.-Iirror sites: |Tajwan |Austra]ia

NiceProt View of SWISS-PROT: P31373

General information about the entry

Entry name (CYS3_YEAST

|Pr*imar3r accession number |P313?3

|Seconda:y accession number(s) |Nc-ne

Entered in SWISS-PROTin  Release 26, Tuly 1993
|Sequenu:e was last modified in |Release 26, July 1993
|A_tmotations were last modified m |Release 32, Movember 19585

MName and origin of the protein

Protein name (CYSTATHIONINE GAMMA-LYASE
Synons(d) EC 4.4.11
FHOH GAMMA-CYSTATHIONASE
Gene name(s) |CY$3 OR CYT1 OR STR1 OR YALO12W OR FUN35
From SACCHAROMYVCES CEREVISIAE (BAKER'S YEAST)
oo EUE 4R YOTA; FUNGL ASCOMYCOTA; HEMIASCOMYCETES, SACCHAROMYCETALES,
Y SACCHAROMYCETACEAE; SACCHAROMYCES.

—LI
v

[ [=0=| |Document: Done
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Protein Data Bank (PDB)

[l alla] RCSB Protein Data Bank =
- @j ,l‘ http:/ fwww.resb.org/pdb /home fhome.do B & ([Gco (oo
FlyBase Entrez EDCP Apple .Mac Amazon IDT iCycler MNewsY UBBusiness - Monthl... UBBusiness — UBBusi.. fishersci.com — Welc... Google Scholar

" Firefox prevented this site from opening a popup window.

i ™ -
[ Preferences | &

& memeer oF T S IPID B

I I - s s
- = l J ) — 'ZJ An Information Portal to Biological Macromolecular Structures
PROTEIN DATA BANK As of Tuesday Jan 09, 2007 B there are 41013 Structures @ |

W POE Do | Advanted Search

ard o Author

Home| Search

Welcome to the RCSB PDB

= W Home
L)

B Getting Started

utorial About This Slte
p Downioad Flles
p Deposit and Valldate
p Structural Genomics
p Dictionaries & File Formats
P Software Tools
p General Education
i W BioSync
p General Information
B Acknowledgements
B Frequently Asked Questions

[&] Known Problems

i-[5] Report Bugs/Comments

The RCSB PDE provides a variety of tools and resources for studying the structures of biclogical
macromolecules and their relationships to sequence, function, and disease.

The RCSBE is a member of the WwWPDEB whose mission is to ensure that the PDB archive remains an
international resource with uniform data.

This site offers tools for browsing, searching, and reporting that utilize the data resulting from
ongoing efforts to create a more consistent and comprehensive archive.

Information about compatible browsers can be found here.

A narrated tutorial illustrates how to search, navigate, browse, generate reports and visualize
structures using this new site. [This requires the Macromedia Flash player download.]

Comments? info@rcsb.org

Molecule of the Manth: Importins

Inside your cells, the process of protein synthesis Is separated Into two
compartments, The first half of the job, when DNA |s transcribed into RNA, |s
performed In the nucleus. The second half |s then performed outside the
nucleus, when ribosomes translate the RNA to construct proteins In the
cytoplasm. This separation reguires a continuous traffic of molecules: new
RNA molecules must be transported out of the nucleus and nuclear protelns,
such as newly-synthesized histones of polymerases, must be transported back
Intc the nucleus. Huge tube-shaped nuclear pores act as the highway
connecting the nucleus and the cytoplasm, and Importins and exportins

| collectively known as karyopherins) ferry molecules back and forth through
the pore.

= More ...

g Previous Features

The RCSB PDEB Is supported by fundes from the Mational Sciznce Foundation (NSF), the National Institute of General Medical Sciances

n Complete News
n Newsletter
s Discussion Forum

09-January-2007
Browsing the PDB Using
Medical Subject
Headings (MeSH)

The RCSBE PDB's "Browse
Database" resources
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Three human alcohol dehydrogenase subunits: cDNA structure and molecular and evolutionary divergence,

Ikuta T, Szeto S, Yoshida A.

Class | human alcohol dehydrogenase (ADH: alcohol:NAD+ oxidoreductase, EC 1.1.1.1) consists of several homo- and heterodimers of alpha, beta,
and gamma subunits that are governed by the ADH 1, ADH2, and ADH3 loci. We previously cloned a full length of cDNA for the beta subunit, and
the complete sequence of 374 amino acid residues was established. cDNAs for the alpha and gamma subunits were cloned and characterized. A
human liver cDNA library, constructed in phage lambda gtl 1, was screened by using a synthetic oligonucleotide probe that was matched to the
gamma but not to the beta sequence. Clone pUCADH gamma 21 and clone pUCADH alpha 15L differed from beta cDNA with respect to
restriction sites and hybridization with the nucleotide probe. Clone pUCADH gamma 21 contained an insertion of 1.5 kilobase pairs (kbp} and
encodes 374 amino acid residues compatible with the reported amino acid sequence of the gamma subunit. Clone pUCADH alpha 15L contained an
insertion of 2.4 kbp and included nucleotide sequences that encode 374 amino acid residues for another subunit, the alpha subunit. In addition, this
clone contained the sequences that encode the COOH-terminal part of the beta subunit at its extended 5' region. The amino acid sequences and
coding regions of the cDNAs of the three subunits are very similar (approximately 93-95% identity). A high degree of resemblance is observed also
in their 3' noncoding regions. However, distinctive differences exist in the vicinity of the Zn-binding cysteine residue at position 46—i.e.,
Cys-Gly-Thr in the alpha, Cys-Arg-Thr in the wild-type beta 1, Cys-His-Thr in the Oriental-type beta 2, and Cys-Arg-Ser in the gamma. reflecting
the differences in their kinetic properties. Based on the cDNA sequences and the deduced amino acid sequences of the three subunits, their structural
and evolutionary relationships are discussed.

PMID: 2935875 [PubMed - indexed for MEDLINE]
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Secondary Database

e PROSITE (https://prosite.expasy.org/)

e PRINTS
(http://130.88.97.239/PRINTS/index.php)

* ProDOM
(http://prodom.prabi.fr/prodom/current/html

/home.php)

e Pfam (

nttps://pfam.xfam.org/)

e SCOP (
e CATH (

nttp://scop.mrc-Imb.cam.ac.uk/)

nttps://www.cathdb.info/)
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Home | Contact
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Home ScanProsite  ProRule Documents Downloads Links  Funding

e.. Database of protein domains, families and functional sites

%\,3:% SARS-CoV-2 relevant PROSITE motifs

PROSITE consists of documentation entries describing protein domains, families and functional sites as well as associated patterns and
profiles to identify them [More_ . / References / Commercial users |.

PROSITE is complemented by ProRule | a collection of rules based on profiles and patterns, which increases the discriminatory power of
profiles and patterns by providing additional information about functionally and/or structurally critical amino acids [More__].

Release 2020_01 of 26-Feb-2020 contains 1846 documentation entries, 1311 patterns, 1265 profiles and 1289 ProRule.

Search Browse
'6.g. PDOC00022, PS50089, SH3, zinc finger » by documentation entry
Search » by ProRule description
« by taxonomic scope
» by number of positive hits

Quick Scan mode of ScanProsite Other tools
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i Apps & cpeduin & cupeduin [ My Favorite Machin.. @ iMod Server home.. Other bookmar

Home + Databases + Services and Tools + EU Projects + Education v Research Group + Videos + societies -

PRINYS

PRINTS 1s a compendium of protein fingerprints. A fingerprint 15 a group of conserved motifs used to characterise a protetn family; tfs diagnostic power 1s refined by sterative scanning of a STISS-
PROT'T-EMBL composite. Usually the motifs do not overlap, but are separated along a sequence, though they may be contiguous in 3D-space. Fingerprints can encode protetn folds and functionalities more
flexibly and powerfully than can single motifs, full diagnostic potency dertving from the mutual context provided by motif neighbours. References

Direct PRINTS access:

¢ By accession number
¢ By PRINTS code

# By database code

* By text

¢ By sequence

¢ By title

# By number of motifs
+ By author

* By query language

PRINTS search:

# FPScan - search PRINTS with a query sequence/ID
® GRAPHScan - search a sequence with a named fingerprint
# FingerPRINT Scan source 15 avatlable: contact attwood @ bioinf man ac uk
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Pfam 32.0 (September 2018, 17929 entries)

The Pfam database is a large collection of protein families, each represented by multiple sequence
alignments and hidden Markov models (HMMs). More...

QUICK LINKS  YOU CAN FIND DATA IN PFAM IN VARIOUS WAYS...

SEQUENCE SEARCH  Analyze your protein sequence for Pfam matches

VIEW A PFAM ENTRY  View Pfam annotation and alignments

VIEW A CLAN  Se= groups of related entries

VIEW A SEQUENCE  Look at the domain organisation of a protein sequence

VIEW A STRUCTURE Find the domains on a PDB structure

KEYWORD SEARCH  Query Pfam by keywords

JUMP TO |enh!-r any accession or ID | @ m

Enter any type of accession or ID to jump to the page for a Pfam entry or
clan, UniProt sequence, PDB structure, etc.

Or view the help pages for more information

Recent Pfam blog® posts EHide this

ookies, and the limited processing of your personal data in order to function. By using the site you are agreeing to this as outlined in our
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The legacy SCOP websites can be accessed at SCOP 1.75 and SCOP2 prototype

SCOP 2

SCOP: Structural Classification of Proteins

Nearly all proteins have structural similarities with other proteins and, in some of these cases, share a common evolutionary origin. The SCOP
database, created by manual inspection and abetted by a battery of automated methods, aims to provide a detailed and comprehensive description of
the structural and evolutionary relationships between all proteins whose structure is known. As such, it provides a broad survey of all known protein
folds, detailed information about the close relatives of any particular protein, and a framework for future research and classification.

Latest update on 2020-03-31 includes 44,218 non-redundant domains representing 532,428 protein structures. Folds, superfamilies and families

statistics here.
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Core classification files for the latest version of CATH-Plus (v4.2) are now available to download. Daily updates of our very latest classifications are also

3D Structure Protein Evolution Protein Ft
Find out what 3D structure your Learn about a particular protein family Investigate the fur
protein adopts and how it evolved
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Home Assighment

1. Discuss the scope of bioinformatics.

2. Differentiate between primary and secondary
databases with examples.

3. Discuss the importance of biological
databases.
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