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Course Outline

» About NCBI
— Affiliation and Purpose
— NCBI Web Services

* Molecular Biology Databases
— Primary vs. Derivative Databases
— Sequences
* GenBank

* RefSeq
* Protein

— Other Databases
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Course Outline

+ Using Entrez as a Discovery System
— Entrez Integration
— Finding Paraoxonase 1 information

* Global query results

* Entrez results

* Advanced search options

* Finding homologs

* Finding structural template

* Mapping SNPs onto Structure
» Genomic information

* NCBI BLAST services
— Genome specific BLAST

Abbreviations

l NCBI Glossary: .www.ncbi.nlm.nih.gov/books/bv.fcgi?rid=handbook.glossary.1237 ‘

BLAST — Basic Local Alignment Search Tool
DDBJ — DNA databank of Japan

EMBL - European Molecular Biology Laboratory
EST — expressed sequence tag

GEO - gene expression omnibus

GSS - genome survey sequence

HTG — high throughput genome sequence
OMIM - online Mendelian inheritance in man
RefSeq — reference sequence

SNP — single nucleotide polymorphism

WGS — whole genome shotgun sequence
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The National Center for

Biotechnology Information

:m_m_:‘l Bethesda,MD |

Created in 1988 as a bért of the
National Library of Medicine at NIH

— Establish public databases
— Research in computational biology

— Develop software tools for sequence analysis
— Disseminate biomedical information

Government Web Traffic

Daily Reach (per million)
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NCBI Databases and Services

Free public access to biomedical literature
— PubMed
— PubMed Central full text online access

GenBank largest sequence database
Entrez integrated molecular and literature databases

BLAST highest volume sequence search service

The Entrez System: Text Searches

= (A
> NCBI Engine
Seard atat gt |
15915690] ([f) ENUMedE tomecsl beranie o ind @ 127511 | Books: oniine book
132500 ] PubMed Central: free, ful rext journal artic @ e92a A omim

a9z [ site Search: NCal rid FTP 2it ® 2404 @ OMIA: Online Mendelian Inheritance in Anir

11156 ¥ €DD: conserved proten doma

140902 -ﬁ 40 Domains: don
@ 470616 Fp UniSTS: mar
43466 Op papset: lat tudy data set

taondney (i GEO Profiles: v

2306 & GEO Data

20607 S

1226753] (g MM Catalng: cataiog of bocks, jour
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BLAST: Sequence Similarity Searches

ews 13 June 2005 : BLAST 2.2.11 réle

The Basic Local Alignenent Search Tool (BLAST) finds regions of local simianty between sequences. The
Drogram compares nuclectide or probein sequences to sequence databases and caleulates the statistiesl
significance of matchas BLAST can b used 10 irfar JUnCBanal ang evolutionary ralaSanthips batwsan

sequences as well as help identty mombers of gene Eamilies

Nucleotide

protein-protein BLA S T

Retrigve results for an RID|

Protein Translations

»g1| 1173454 | 5p| P45897| SMA4_CAEEL Dyarfin sma-4 -

HFHP GHTSQPSTSHONY YDPLYGAEQIVOCNPRDTHOAN TL CGMOYFNNS ENRYE LLE OMI

DFPHVPTISTLDEASSFNGFLIPSOPSS YNNNN ISCYF TPTPCTSS QASSQPEPTPTVNE

LTTAMDSCQOISHVLOC FOGGEDSDFWREATESLVKKLKDKRIEL DAL ITAVTSNGKQP"

DGRLQVAGRKGVFHVVYARIIAIRIJPKVSKNELVKLVQCQTSSDHPDNICINFYHYERWS_Ni;I
»

Cll

et subsequence From: To
Choose database | nr B

DoCD-Search W
ov: () - ) G

Types of Databases

» Primary Databases
— Original submissions by experimentalists

— Content controlled by the submitter
+ Examples: GenBank, SNP, GEO

+ Derivative Databases
— Built from primary data
— Content controlled by third party (NCBI)

» Examples: RefSeq, TPA, RefSNP, UniGene, NCBI Protein,
Structure, Conserved Domain
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What is GenBank?

NCBI’s Primary Sequence Database
Nucleotide only sequence database

Archival in nature
— Historical

— Reflective of submitter point of view (subjective)
— Redundant

GenBank Data

— Direct submissions (traditional records)
— Batch submissions (EST, GSS, STS)
— ftp accounts (genome data)

Three collaborating databases

— GenBank

— DNA Database of Japan (DDBJ)

— European Molecular Biology Laboratory (EMBL)
Database

The Growth of GenBank

GenBank Growth

50 50
|| =—Basepairs |
45 —=—Records 45
40 + 40
=354 Average doubling time = 14 months + 35
230 (with WGS) 130
525 125
& 20 - 120
[
2 15 - + 15
m
10 + 10
5 5
0 0

Jun-84
Jun-96
Jun-98
Jun-00 A
Jun-02
Jun-04 A

Jun-82
Jun-86
Jun-88
Jun-90
Jun-92

Records (millions)
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RefSeq: NCBI's Derivative Sequence Database

Curated transcripts and proteins (v\w_n..)
— reviewed

— human, mouse, rat, pig, cow, dog, possum, fruit fly,
zebrafish, Arabidopsis ...

microbial genomes (proteins), and more
Model transcripts and proteins (xv_n..)

Assembled Genomic Regions (contigs)
(NT_n..., NW_n..)

— Human, mouse, rat, chicken, sea urchin, honeybee
Chromosome records (Nc_n..)

— Human genome
— microbial

— organelle

ftp://ftp.ncbi.nih.gov/refseq/release/

srcdb_refseq[Properties]

RefSeq Benefits

non-redundancy

explicitly linked nucleotide and protein sequences
updates to reflect current sequence data and biology
data validation

format consistency

distinct accession series

stewardship by NCBI staff and collaborators
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Protein Database: Derivative Sequences

» GenPept

— GenBank, EMBL, DDBJ, CDS Features
* NCBI RefSegs
« Qutside Protein-only DBs

— Swiss-Prot www.expasy.org/sprot

» Manually Curated Proteins
— Protein Information Resource (PIR)

* US protein database pir.georgetown.edu

— Protein Research Foundation (PRF)

* Proteins from Structures
— Protein Databank (PDB)

www.rcsb.org/pdb

Other NCBI Databases

*dbSNP:
*Geo:

Gene:

«Structure:

+CDD:

nucleotide polymorphism

Gene Expression Omnibus
microarray and other expression data

gene records

Unifies LocusLink and Microbial Genomes

imported structures (PDB)

Cn3D viewer, NCBI curation

conserved domain database

Protein families (COGs and KOGs)
Single domains (PFAM, SMART, CD)
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Using the NCBI System:
Paraoxonase

* Entrez integration

* Finding human RefSeq

* Online Mendelian Inheritance in'Man
* Finding Homologs

 Finding a Structure

« Mapping Polymorphisms

« Genomic Information

« Genomic BLAST Search

Entrez: Database Integration

\ Abstractsy

”
/ —Neighbors
Related Structure

Nucleotlde
equence

: LAST
Neighbors

equence

Neighbors Related Sequenceg
Related Sequences Hard Link BLink a

Domains
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Entrez Searches: Paraoxonase

» Live Web Demonstration beginning at the
NCBI homepage:
http://www.ncbi.nlm.nih.gov

 Slides 20 — 47 Web pages from live Entrez
searches

NCBI Homepage: Global Entrez Query

National Center for Biotechnology Information
1 v of Medicine National Institutes of Health

paraoxonase Go
5 NCBl do? Het Spots

Protein n 1988 as a national ¥ Assembly
Nucleotide molecular biology Archive

i Structure NCBI creates public
B Genome onducts research in

¥ Clusters of

X orthologous
Books hl biology, develops grOUDSQ
CancerChromosomes s for analyzing genome
Conserved Domains inates bi dical
3D Domains mjseminates blomedica * Coffes Ersals,
Gene all for the better Gehes &
Genome Project g of molecular processes Disease, NCBI
GENSAT han health and disease.  Handbook

GEQ Profiles
¥ Electronic PCR
bases

collaborating databases, the * Entrez Home:
plar Biology Laboratory and
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Global Query: paraoxon

Search across databases [paramon | J & | erere
¥ PubMed: biomedical literature citations and
ETE Mot
122 ij PubMed Central: free, full text journal articles
aTEE 1n Animals
UniGene: gene-oriented clusters of transcript .
none sequences
[Ed] 2 CDD: conserved protein domain databass
2 ’" (Benames wihsls Gonems SEaEnEs @ | none 3D Domains: domains from Entrez Structure @
o] structure: three-dimensional macromolscular = | e UniSTS: markers and mapping data
structures
nons 4@ Taxonomy: organisms in GenBank @ none PopSet: population study data sets
- @ i GED Profiles: expression and molecular )
sbundance profiles
@ | none GED DataSets: experimental sets of GEO data
ormology groups @ none =) Cancer Chromosomes: cytogenetic databases
(). PubChem Compound: unique small molecule PubChem BioAssay: binactivity screens of
6 =3 shemicsl structures @ |fone! (L) Smisal substancer 2
PubChem Substance: deposited chemical h! GENSAT: gene expression atlas of mouse central
15 substance records @ ((nane nervous system
none :gi Genome Project: genome project infarmation [ none @i Probe: sequence-specific reagents
Journals: detailed information abou? the journals 3 MeSH: detailed information about NLM's controlled
S0 indexed in PubMed and ather Entrez databases L vocabulary
NLM Catalog: cataleg of books, journals, and @
audiovisuals in the NLM callections
- Result counts displayed in gray indicats one o mare terms not found

Nucleotide Results

‘AII: 35 ‘ hacteria: & | mRNA 30 | RefSeq 18
Show only records from: CoreMucleotide (=5, EST (0), G55 (0).

Items 1 - 35 of 35

Nucleotide database now three parts
*BST expressed sequence tags
*GSS genome survey sequences
*CoreNucleotide everything else

M1 N

Gphila melanogaster CG18473-P4 (C
gi| 24645324 ref[NI 165272 1|[24645324]

mBIA, complete cds

2: MM 000446 7enorts
Homo sapiens paraoxonase 1 (PON1), mRIA
31880793 |refNIM_000446 3|[31880793]

Homo sapiens albumin (ATE), mRITA

2l|8392890|refNI_D00477 3|[8392890] N C B | Refseqs

M 4: 34 629158 Reports
Dictyostellum discoideum hypothetical protein (DDB0191915), partial mBINA
gi|66800468]ref30M_623158.1|[66800468]

M5 NI 00896 1Reparts
Nus musculus phosphotriesterase related (Pter), mRITA
gll6679524 ref]MI_008361.1|[6679524]

[C6&: HNC 000362 Reports
Iycobacterium tuberculosis H37Rv, complete genome
2l|57116681|ref[NC_000962 2|[57116681] —1
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Nucleotide Results (cont.)

‘AII: 35 | pacteria: 5 | mRNA: 30 | Refsd

Items 1 - 35 of 25

[730: BC044294 Reports Link
Henopus laevis Serum paracxzonasefarylestetqse 2, mENA (cDNA clone MGC:53%15

IWMAGE5569890), complete cds \'x

gi|28422436|gb[BC044294.1|[28422438]

Show only records from: CaoreMucleotide ¢

N‘-
phila melanogaster CG18473-PA

21|24645324 |refNM_16%272.1|[24645

: BRQA6160 Reports Link:
Homeo s¥giens paraczonase 2, mENA (cDNA|clone MGC:57708 IMAGE:5393700),
complete;§ds
gi|28278906|gb|BCO46160.1|[28272808]

C2: Nk 000446 Repors
Homeo sapiens paraozonase 1 (PONT),

KC021887 Reports Linik:

™ Mus musculus paraozonase 2, mEIA (cDITA [clone MGC: 11614 TMAGE 3154583),
Homo sapiens albumin (ALE), mRITA complete cds
2i|E392890)refNM_000477,3[8392890 g[18255249]gh|BC021857. 1[18255249] GenBank
Cd: XM 629158 Reports [733: AY243367 Reports Link

Dictyostelivm discoidenm hypothetical pr
2|66800468|ref31M_629158.1|[665004

Enterobacter aerogenes putative zinc-type alcohol dehydrogenase {adh) gene, partial cds; and
putative phosphohydrolase operon, complete spquence

gI|37935738|gb|AT243367.1|[37935738]
[C5: MM 008361 Reports

Mus musculus phosphotriesterase related

26679524 refbT_005961.1|[6679524

[C34: AF212237 Reports Link:
Homeo sapiens HPHRP mENA, complete cds

6 HC 000962 Reports gl 13182754 gh|AF 212237 1|AF212237[131§2754]

Mycobacterium tuberculosis H37Ry, cos
2l|57116681|refINC_000962.2|[571166;

735 U22016  Reports Link:
s musculus parathion hydrolase (phosphottiesterase)-related protemn mENA, complete cds

gi|8E1498|gb[T28016. 1 WIIT28016[BE1498]

Protein Results

|AII: 240 | pacteria: 188 | RefSeq: 96
tems 1 - 240 of 240

[07: WP 000437 Reporls
paraoxonase | [Homo sapiens]
219923 106|ref]INP_000437.3|[19923106

[C1: MNP 253900 Repors =
PROBABLE PHOSPHOTRIESTER ASE PITP (PARATHIY | & % edrol e o -
(ARYLDIALE YLPHOSPHATASE) (PARACKONASE) 32?2 2";‘32% °;Zﬁr§§“5;’£(if;‘;z"m“”a“) (PTE)
(ARYLTRIPHOS; ON HYDROLAS al el [SERE [
pelee ol I 9: P45548 Reports Swiss-Prot
C RGN Refseqs Phosphotriesterase homology protein
[12: NP 214744 Reports 61176255 |ap[P4 3 548[PHP_ECOL 1176259]
PROBABLE PHOSPHOTRIESTERASE PHP (PARATHIY 10, 11D 500616  Fepors
(ARYLDIALK YLPHOSPHATASE) (PARAOXOMNASE) ] putative phosphotriesterase-farly protemn [Streptomyces averrutiis WA -4620]
(ARYLTRIPHOSPHATASE) (PARAOXON HYDROLA Si|29827982refINE_8226 16, 1[[29827982]
tuberculosis H37Rw]
21560737 1jreflNP_214744.1[15607371] 233, 1PSCA FEros
M3: CADY3099 Reports Chain &, Phosphotriesterase From Pseudomonas Dimimita
PROBABLE PHOSPHOTRIESTER ASE PHP (PARATHT 2208831 2pdb|1PST|A[208831]
(ARYLDIALE YL OXONASE) { PDB
(ARYLTRIPHOS W HYDROLASH| [ 234: 1PTA Reports
AF2122/97] Gen Pept Chain , Mol_id: 1; Molecule: Phosphotriesterase; Chain: Mull, Ec: 3.5.-.-
gi|31616992emb| 2i[1310874|pdb|1PTA| [13105874]
7235 16013164 Reports PRF
parathion hydrelase

gif226530)pd]| 1601316 A]226530]
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Advanced Search Options

[mits TF‘FEV\Wﬂ’lﬂdE‘H THistDry TCIiphDard TDetaiIs W
A\

jShuleU jISD Fendto
F Tabs

T mRERNA: 30 T RefsSeq: 18

1 MM 165272 Reports
Drosophila melanogaster CG18473-PA (CG18473) mEMA, complete cds
gi| 24645324 |ref]Nd_169272.1|[24645324]

M2 N 000446 Reports
Homeo sapiens paraczonase 1 (PO}, mRINA
2i| 31880793 ref[Nd_000446.3|[31880753]

M3 MM 000477 Reports
Homo sapiens albumin (ATE), mBINA
=i8392890ref|MI_D00477.3|[8392850]

T4 X 629158 Reports
Dictyostelium discoideum hypothetical protein (DDB0151915), partial mBIA
@|66800468|ref2d_629158.1|[66800468]

[5: 1M 008361  Reports
Mlus musculus phosphotriesterase related (Pter), mBIA
gil66795 24 |ref]ITh_008R61.1|[6675524]

More Precise Nucleotide Search

K¥e3 Wy NCBI |

LS NU C'eOtIde Sign In] [Register]

All Datab Pubhted Nusleoti Frotein Genome Structure PhiC
Searchl CoreMuclectide > forlparanUnAND hurnan[organism] Go Clear |Save Search
‘ M Limits TF‘rewewﬂndex THlstDry TCIlphDard TDetal\s ]

Ahout Entrez Limits: mRIVA, RefSeq

D1sp1ay| Summary j Shnwl 20 jl Sorthy jl Sendto j

All: 4 |nactena 0 T MRNA 4 T RefSeq: 4
Ttems 1 -4 of 4 One page
M1 MM 000446 Reporls Links

Homeo sapiens paracxonase 1 (POI1), mBITA
2131830733 |refl NN _000446.3|[31880793]

[[2: NM 000477 Reports Links
Home sapiens albumin (ATE), mENA
2i|8352820eT_ 000477 3{[83528%0]

Bl

paraoxon[All Fields] AND human[Organism] AND biomol_mrna[Properties]
AND srcdb_refseq[Properites]

Home sapiens phosphotniesterase related (PTER), transcnpt vanant 1, mRITA
gil47933340)ref[NM_001001484.1[47933340]
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Useful Field Restrictions

glyceraldehyde 3 phosphate dehydrogenase[Title]

[Properties]: molecule type, location, database source
biomol_mrna[properties]; biomol_genomic[properties];
gene_in_mitochondrion[properties]; srcdb pdb[properties]

[Filter]: subsets of data, Entrez links

all[filter]; nucleotide mapview(Filter]; nucleotide omim|Filter]

[Title]: Definition line in GenBank / GenPept format shown in Summary format

[Organism]: NCBI's taxonomy. Organizing system for molecular databases

mouse[organism]; green plants[organism]; Streptomyces coelicolor[organism]

Human MutL RefSeq

[ 1: NI 000446, Reports Heme sapiens para.. [gi31880733] Links
Jump to Comment Festures — Sequence
LOCUS NM_000446 2395 bp WRNL linear PRI D6-NOV-2005

DEFINITION Homo sapiens paracxonase 1 (PCON1), wmENA.
ACCESSION — NM_000446

VERSICN NM_0D0446.3  GI:31880793
KEYUORDS
SOURCE Homo sapiens (human)

ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Maravalia; Eutheria; Euarchontoglires; Priwates; Catarrhini;
Hominidae; Homo.

SRR el B SE S iR B 20

COMMENT VALIDATED EEFSEQ: This= record has undergone preliminary review of

the =segquence, but has not yet been subject to final review. The

reference sequence was derived from CE1ZZ255.1 =a TO07E25.1.
On Jun 15, 2003 this sequence versim;/;e’fjlace ¥ 195925105,

REMLRR GeneRIF: Cverall, our findings sSuggest THat pro
esterolytic activicy of PON1 by antioxidants Ent in
preserving its action on phospholipid pergef]
REFERENCE 2 (bases 1 to 2395)
AUTHORS  Furlong,C.E., Cole,T.B., Jarvik,G.F Er,C., Geiss,G.K.,

GenBank Record

Richter,R.J., Shih,D.H., . and Costa,L.G.

Review article

GeneRIF: Individual differences in detoxication capacities for
specific organophosphorous compounds are due largely to differences
in catalytic efficiency or sbundance of the HDL-associated enzyme,
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NM_000446: Links

[T 1: NM 000446. Reports Homo gapiens para...[¢i:31880793]

i inks|

LOCUS NM_000446

|
Jump to Comment Features Sequence | S
E HomoloGene

2395 bp mRNA linear PESI b @i

DEFINITION Hono

b Genaome Project

Hominidae;
REFERENCE 1 (basges

REFERENCE 2 (bases
AUTHORS Furleng, C.
Richter,R.

PUBMED 16112327

1 to 2393) ¥ GEO Profiles
AUTHORS Karabina, 8.A., Lehner,A.N., Frank,E., Parthasar Protein

Santanam, N.

TITLE Oxidative inactivation of paraoxonase--implications in
mellitus and atherosclerosis I>Ta.xunomy

JOURNAL  Biochim. Biophys. Acta 1725 (2, 213-221 (2005} b UniEER

PUBMED 15112460 1 WIS
CenaRTIF: ¥ LinkQut

REMARK GeneRIF: Overall, our findings suggest that protecting
esterclytic activity of PON1 by antioxidants might ke important in
preserving its action on phospholipid perouides.

TITLE Role of paraoxonase (PON1) status in pesticide sensitivity: genetic
and temporal determinants
JOURNAL Neurotoxicology 26 (4), 651-659 (2005)

REMARK Review article

ACCESESTON NM 00 H H b Master
ceranon ool NUCleotide Neighbors st n v
- b Probe
REYWORDS . .. J *Same gene sequences " e EwgE —
ORGANISM Homo *Highly stringent _|» Geneview in dhSNP
Eukar gny 9 ertebrata; EuE’ helated Se
Mammalia; Eutheria; Euarchontoglires; Primates 4 g;’?nx‘ewer

Homo .

b PubMed
F SHP

1 to 2395)
E., Cole,T.B., Jarvik,&.P., Pettan-Brewsr,C., Gelss,:.K.,
J., &8hih,D.M., Tward,A.D., Lusis,A.J. and Costa,L.G.

OMIM

Online Mendelian Inheritance in Man

1: +168820
PARAOXONASE 1: PON1

Alternative titles; symb

Links

PON

PAROXONASE, PLASM,
ARYLESTERASE
ESTERASE A; ESA
ORGANOPHOSPHATE
PARATHION POISONIN
COROMARY ARTERY D
CORONARY SPASMS.

.0001 CORONARY ARTERY DISEASE, SUSCEPTIBILITY TO [PON1, GLN192ARG]
CORONARY SPASMS, SUSCEPTIBILITY TO, INCLUDED

Hassett et al. (1951} isolated and sequenced PO cDITAs from humans and rabbits. Humbert et al. {1953
sequenced these clones and determined that arginine at postion 192 specifies high actwity plasma paracxzonase,
whereas glutamine at this position specifies a low activity variant. They showed that allele-specific probes or
restriction enzyme analysis of amplified DINA could be used for genotyping of individuals. This pelymerphism is
also referred to as GLN191ARG. Adkins et al {1993) also demonstrated that ghitamine or arginine at amino acid
191 determines the A and B allozymes, rest Iy, of PON1. @

The argl 92 1zoform of paraczonase hydrolyzes paracxon more rapidly than the gln192 isoform. Hewever, F
with respect to hydrolysiz of toxic netve agents, such as satin, the arg192 isoform displays a lower activity than
the other isoform. ¥amasaki et al (1997 found that the arg192 allele 15 more common m the Japanese (allele
frequency, 0.66) than in people of other races (range, 0.24 to 0.21). In Japanese, 41.4% of subjects were

homozygous for the arg192 allele,

aracial difference m wulnerability to toxc nerve agents, such as sarin. The dominance of the argl192 allele m the
Japanese population probably worsened the tragedy of March 1995 i the Tokyo subway. Gy

which shows a very low hydrolysis activity for sarin. Thus, there seems to be
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Protein Link

M1: NP 000437 Reports
paraoxonase 1 [Homo sapiens]
€i[19923106jrefNP_000437.3|[1992310

FGene

b Genome Project

F HomoloGene

b Full text in PMC

b Gene Genotype

b GeneYiew in dbSKP
b Related Stoacture

BLAST Link

Conserved Domains et .
+ Domain Re =5
b Gename

b Map Viewer
b Nucleotide

b PubMed
F SMP
b Taxanomy

BLink: BLAST Link

Query: gi|19923106 paraoxonase 1 [Homo sapiens]
Matching gi: 51094888, 50959518, 22532483, 2795823, 1304130, 1280041, 1262347 Redundant Gls

Show identical | Best hits

116 BLAST hits t que species Sort by taxonomy proximity

E Archaea E Bac @ Metazoa E Fungi E Plants E Viluges m Other Eukaryotae
Keep ou]yl |_| j Cut-Off |1 oo Select | Reset New gearch by GI: 19923108 Go

Common Tree | Taxonomy Report | 3D structures | CDD-Search

top 200 only

355 aa
r T T T T SCORE P ACCESSTION GI PROTEIN DESCRIPTION
Conserved Domain Database hits

1865 30 AAB27714 7705003 paracxonase; FON [Home sapiens]

1861 30 AAB25717 298532 paraoxonase/arylesterase [Homo sapiens]

1858 28 XP_519211 55628914 PREDICTED: similar to paraoxonase/arylesteras
1856 30 AABZ7899 408299 paracxonase B-type/arylesterase B-type precur
1854 30 1921159EB 7368097 paracxonase

82 30 AAAGD142 180194 serum paraoxonase
1721 30 AAAG0143 180196 serum paraoxonases
1667 21 XP_B5021% 73975737 PREDICTED: similar to Serum paraoxonase/aryle|
1654 1 AARD5982 40850536 paraoxonase PON1 wvariant GlC4 [synthetic consg|
1650 22 AAK06400 12743897 paraoxonase 1A [Oryctolagus cuniculus]
1648 22 AAK0DE399 127438095 paraoxonase 1B [Oryctolagus cuniculus]
1645 22 AAB27713 7570011 paraoxonase; POMN [Oryctolagus cuniculus]
1644 1 AARD5981 40850534 paracxonase POM1 variant GlAS [synthetic cons|
1640 1 AARD5986 40850544 paraoxonase PON1 wvariant G3C?% [synthetic consg|
1634 1 AARD5983 40850538 paraoxonase PON1 wvariant G2D6 [synthetic consg|
1634 22 19211584 736808 paraoxonase
1627 1 AARDI5385 40850542 paracxonase POM1 variant G3H3 [synthetic cons|
1584 22 1v04A 454256851 Chain A, Serum Paracxcnase By Directed Evolut

1.16
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BLink: RefSeqs by Species

Query: gi|19923106 paraoxonase 1 [Homo sapiens]
Matching gi: 31094888, 509595218, 212532483, 2795823, 1304130, 1280041, 1262347

Show identical | Al hits | Common Tree | Taxonomy Report | 3D structures | CDD-Search | Gl list |

13 BLAST hits to 7 selected species Sort by taxenomy proximity

E Archaea E Bacteria ﬂ Metazoa E Fungi E Plants E Jiruses E Other Eukaryotae

Keep only |REFSEQ | cut-off |1OO New search by GI.
Select | Reset | e Go |

mouse homolog

355 aa

SCORE P ACCESSICH N ORGANIEM
onserved DomalswZe@tabase hits
BLAST )isei =2 np 035764 7242103 -

3 Mas musculus
1547 Z2 NP 114466 54292130 - 3 Rattus norvegicous
1277 30 NP 000296 66529294 - g Homo sapiens
1228 21 NP _001... 55741451 - 1 Canis familiaris
1156 17 NP _001... 55742304 - i Xenopus tropicalis
532 15 WPp_001... 66773108 - 3 Danio rerio

Related Structures

Related Structures

| HOWE | SEARCH | SITE HAF | PubMed [ Blast | Entrez Structure

Query: paraoxonase 1 [Homo sapiens]
[gi: 19923108

List | | all MMDB ~| sequences, sortby IBIastE value =] and display as IGraphic -

Show Pagell ~| at|so  structures per page

1 hats with known structures found
Page 1of 1

[ 75 150 225 300 3585

Arylesterase

ived A 1e-125




Rabbit Structure

MMDB

-

<3 NCBI Structure Summary

Pubkded Structure Taxonomy CibAlkA Cn3d

Description: Serum Paraoxonase By Directed Evolution
Deposition: M Harel, A Aharoni, L Gaidukov, B Brumshtein, Q.
R B.G Raweli, A Mccarthy, L Taker, | Silman, JL .Su

Taxonomy: Oryctalagus cuniculus
Reference: Pubhed MMDB: 27505 PDB: 1%04
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Related Structures

NCBI

SITE MaP

Query: paraoxonase 1 [Ho
[gi- 19923106

List All MMDB R0 & i
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1¥04 A a1

gi 19923106 161
1¥04 A 161

gi 19923106 1

le-125, Bit score = 618, Aligned length = 355, Sequence Identity = 82%
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~ The Map Viewer

Plants

Yertebrates

Mammals

Ovis aries (sheep)
£an troglodyites (chimp
Rattus norvegicus (rat)
Sus scrofa (pig)

Other Yertebrates

Danio rerio (zebrafish)
Gallus galius (chicken)

Genome BLAST

Funagi

Invertebrates

Insects

Anopheles gambize (mosgquito)
Apis melifera (honey bee)
Drosaphila melanogaster (fruit fly)

Nematode

Caenorhabditis elegans (nematode)
Echinoderms

Strongylocentrotus purpuratus (purple sea urchin
Protozoa

Hlasmodivm falciparum

Search all plant maps

Arabidopsis thaliana (thale cress)
Avena sativa (nat)

Glycine max (soybean)

Hordeum vuigare (barley)
Lycopersicon esculenturn (fomato)
Qryza sativa (rice)

Triticurn aestivam (wheat)

Zea mays (corn)

Candida glabrata

Cryptococcus neoformans

Debaryormnyces hansenii

Encephalitozoon cuniculi

Erermothecium gossyoil

Gibberellz zeae

fHluyveromyoes lactis

Magnaparthe grisea

MNewrospora crassa

Saccharomyces cerevisiae (bhaker's yeast)
Schizosaccharomyoas pombe (fission yeast)
Yarrowia lpolytica

Map Viewer: Human PON11

Homo sapiens Build 35.1

Query: 5444[gene_id]  [clear
haster Wap Genes On Sequence

Summary of haps
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Map Viewer: Human PON11

Homo saviens Build 35.1 BLAST The Human Genome |

ww.nchi.nlm.nih.gov - Map ¥iewer - Mozilla Firefox

(e Organism: Homo sapiens Help
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The New HomoloGene

orthologs orthologs

paralogs

A
'd N\

~N ]
mouse B chick B frog B

N\ 7

f -
frog A chick A mouse A

\ * No longer UniGene based
A-chain gene + Protein similarities first

\ + Guided by taxonomic tree
gene dupl , Includes orthologs and paralogs

+ Complete eukaryotic genomes only

early globin gene

The New HomoloGene

" 1: HomoloGene:68058. Gene conserved in Eutheria Diowenload, Links
Genes Proteins
Genes identified as putative homoiogs of one another Profeins used in sequence compatisons and their
during the conatruction of HomoloGene consened domaln architectures.
@| H.sapiens POMNT @ MP_000437.3  —— —
paraoxonase 1. 358 aa
| Putroglodytes LOC4G63547 31| HP_519211)] ey p—
similar to paraox<onasefarylesterase. 355 aa
C familiaris LOCA75234 ) HP_BE0219.1 — —_—
similar to paraoxonase Conserved Domains 355 aa
Mormusculus Pont EenEme @l MP_0352641  — —_—
paraoxonase 1. Mudleatide 355 aa
R.norvegicus Ponl Protein @l MNP 1144661 — —_—
paraoxonase 1. Taxonomy 358 aa
UnisTS
Viewer
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BLAST The Dog Genome

S S e

Canis fumiliaris (dog) Build 2.1

Query. XM_532466  [clear]

Dog
Homolog

Summary of Waps Maps & Options
Download/View Sequence/Evidence|

Master Map: Genes On Seqguence
Region Displayed: 23,525K-23,62 7K bp
contig2X| conp2X| RefSeq RHAZIX| Ga‘n*es_seqﬂ

H_845126 .

235308

LRC47E234
Symbol: LOC4 75234

©rientation; -

B Sequence Miewer! sv

Protein sequences: pr

Sequence Download: dl

Evidence Viewer: ey

] Maodel Maker: mm

Homologene: -

UniSTS: sts

Evidence code:  mRMA
Description: similar to paragxonase 1

HN_552466., ——

235406

23550k

23560K]

23570K]

HH_S32487. LOC4TSZIS

| um_sreass. | ARERI202..

23550k
2359m<:
2ssnm«:
] HH_B5 0455,

238 10K PONZ

g2ukd

The Gene Database

* Gene Centered Information

» Unifies LocusLink and microbial Genomes

* 1.5 million records for 3,038 taxa

Human 32,924 Chicken 18, 444
Chimpanzee |24,158 Zebrafish 37,715
Mouse 47,988 Sea Urchin 20,636
Rat 28,584 Mosquito 13,897
Dog 20,153 Fruit Fly 20,763
Cow 23, 647 C. elegans 20,846
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Genes PON1: One Stop Shopping

[ 1: PON1 paraoxenase 1 [Homo sapiens]
GenelD: 5444 Locus tagg HGNC:9204; MINE 168820

updated 07-Now-2005

Summary
Official Symbol: POM1 and Name: paraox

HC_000007

Genomic regions, transcripts, and products

Committee (minus strand) Reffeq below
Gene type: protemn coding :
Gene name: POIN1 ‘9‘593‘9:}
Gene description: paraczonase 1 HH_0 0448
. Lo

B - coding resion

B - untranslated resion

A 34571639 ]

3
HE_000437

-~
-

Bibliography Gene References into Function (GeneRIF):  Submit 2%
See PON1 i MapViewer -
Publded links
GeneRIFs:
1. significant difference in the male genotype distribution of the CLA-1/SR-BI exon 8 Publded PR
(CB/T8) variant between groups and this significant risk was restricted to those subject
cartiers of Arg (B) and Tan (13 allele ofthe PO A
2 PO diecll ™y o ractions 2 :
decreased sup
for attenuated
Interactant Other Gene Complex Source Pubs

NP_000437.3 MP_001822.1 CLy HPED Pubhded

NP_000437.3 NP _001822.2 CLu HPED Pubhded

Paraoxonase 1 MNP_000468.1 ALB HPED Publded

Genes PON1: One Stop Shopping
e ——————————————————————

General gene information
Markers

STS-M63012(e-PCE) (Links: UniST3: 46466
Alternate names: RE40691; sts-M53012

RH12859(e-PCE) (Links: UniSTS: 62408
Alternate name: stSGE066

G44327(e-PCR) (Links: UniSTS: 95116
Alternate name: WIAF-1100-5T5

GDB:194296(e-PCR) (Links: UniSTS: 155789

GeneOntology
Provided by GOA
Function Evidence
aryldiallcylphosphatase activity TEA
arylesterase activity EA
arylesterase activity NAS  Publed
hydrolase activity EA
Lipid transp orter activity EA
Process
response to external stimulus  NAS — Publed
Component
extracellular region EA
extracellular region NAS  Publfed

Howmology:
Mouse, Rat
Ddap Wiewer

FPhenotypes
Coronary artery disease, susceptibiity to MIN: 168820
Coronary aftery spasti, susceptibility to MM 168820

Pathways
KEGG pathway: Bisphenol A degradation 00363
KEGG pathway ganma-Hexactlorocyclohesane degradation 0034

HCEI Reference Sequences (RefSeq)

Related Sequences

Nucleatide
Genomic
Genomic
Cenvime
Genomic
Genomic
Cenvime
Genomie
Genomic
mBRNA
mBNA
mBNA
mRNA
mBINA
mHNA
mENA
mBRNA
mBNA
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Sequence Similarity Searching
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nt Search Tool
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What BLAST tells you

» BLAST reports surprising alignments
— Different than chance
* Assumptions
— Random sequences
— Constant composition
» Conclusions
— Surprising similarities imply evolutionary
homology

Evolutionary Homology: descent from a common ancestor
Does not always imply similar function
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Finding Cow Paraoxonase Genes:
Genomic BLAST

» Live Web Demonstration linking to
genomic BLAST from the Map Viewer

* http://www.ncbi.nlm.nih.gov/mapview

 Slides 51 — 54 Web pages from live
BLAST searches

-~ The Map Viewer

Yertebrates Plants Search all plant maps —
Mammals Arabidopsis thaliana (thale cress)

Bos taurus (oow) Avenz sativa (0at)

g oiliaris (dog) Glycine max (soybean)
Hardewrn valgare (barley)
Lycopersicon esculenitunn (tomata)
Qryza sativa (rice)
Triticurn aestivam (wheat)
Zea mays (corn)

Felis
Horno sapiert
Mus mmuscaius (mo
Ovis aries (sheep)
Pan troglodyies (chimp
Rattus norvegicus (rat)
Sus scrofa (pig)

Genome BLAST

Other Yertebrates Fungi
Danio rerio (zebrafish) Candida glabrata
Galius galtus (chicken) Cryptococcls heaformans
b Debaryormyces hansenil
Invertebrates Encephalitozoon curicull
Insects Erermothecium gossyoil

. . Gibberellz zeae
Anopheles gambiae (mosguito) Kluyveramyces lactis

Apis melifera (honey bee) A £ i
Drosaphila melanogaster (fruit fly) Njﬂfjf;orra ir%r;iga

Nematode Saccharamyces cerewvisiae (bak_er'_s yeast)
Caenorhabditis elegans (nematode) Schizosaccharomyces pombe (fission yeast)
A Yarrowia linolytica

Echinoderms
Strongylocentrotus purpuratus (purple sea urchind

Protozoa

Plasmodivimn falciparam
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Cow Genome BLAST

MNCBI Home » Genomic Biology » Cow Genome Resources » BLAST

-
‘-g Search [ Map viewer =] I Go Clear I

BLAST

OvErview

Faas BLAST Cow Sequences
marnual

references Blast your sequence against Cow specific sequences

TALAST. COMRAS. A RRtain. seauence. adainst.a.nuclaatide. database.
megabLAST: Compare highly related nucleotide sequences
cross-species megaBLAST: Compare distantly related nucleotide sequences
BLASTM: Compare nucleotide sequences

BLASTP: Compare protein sequences
BLASTH: Compare a nucleotide seg

protein database
tide data

AHKIHUYERHANUTLTPLESLDFNTLVDNISY

TEEPKVTQVYAENGTVLQGS TVASVYKGKLL:
I

Expect Filter Descriptions Alignments

[oo1 =] [low complexity =] [100 =] [100 =]
Advanced options:

Begin Search | Clear Input |

Database: ref_contig
102,340 sequences; 3,100,376,854 total letters BI AS I

If you have any problems or guestions with the resultcs of this search

please refer to the BLAST FAQs Res u ItS

Taxonowy reporcs

Dos taurus chromosome 4 (enomic SORtig

Show positions of the BL
Genorne Wiew v Features in this part of subject sequence:

using the Entrez Genomes wizdler =0 DEEscconEEE 1

bits (J08), Expect = Ze-2§
54470 [77%], Pomitives = £3/70 (B0%), Smpx = 070 [O%)

Query= gi|19923106|ref|NP_000437.3| paraox

(355 letters) Cuery 166 NLHND TV AVGPERF YGTNDHYFLOPYLOSUENYLOLAVS YUY YSPSEVRVVAEGFDFANG 225

HLHDHVAVG EHFY THDHYFSD T4++SVE+TLGLANS VVTTSF +VEVVA GFDFANG

Cuery I16 INISPDGEYV 235

Distribution of 16 Blast Hitsl, .. s000 rmomew s || *Protein alignments

[Mousa-ovs1 1 show aeting e scores. KON 7. uees 1y e gore ot urcer - *OOIEA DY €-value

Shier 530670 SLNDLVAVGRERFYATNDHYFUDOYMRSEELTLOGLAVENVVYYSPDOVRVVASGFDFANG 530491

Similar to paracxonase 1

16 hits from three cont

Score = 103 bits (257), Expect = 2e-20
Tdenticies = 47/58 (81%), Poaivives = 52/58 (89%), Gnpa = 0/58 [O%)
Frame = -3

Tuery G0 GLEYFGLRSFNPNSPGRILLEDLNEEDFTVLELGL TOSHF DVSSFNPUGIS TR TOEDN 125

GL4YPG+EEF P+ PCGKILLMDLN+EDPTVLEL +TG3 FD S3FNPHGISTFTLE N
Shict 540504 GLRYFGVRSFEFDEFGHILLMDLNREDFTVLELKMTGSNFDASSIHPUGISTFTDEGH 540331

Features in this part of subject sequence:

ai Ar To parasxonans 1
Sequences producing significent alignments 2imilar ro paraoeanaae f

ref|NW 931245.1|Bt4 WGAT1S Z Bos taurus chromosome 4 genomic con 123 Ze-Z6
ref|NW 931246.1|Bt4 WGA716 Z Bos taurus chromosome 4 genomic con 113 2e-23
ref|NW 934662.1|BtUn WGAIDZ181 2 EBos taurus chromosome Un genomi S53.6 Ze-14
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Genomic Context of BLAST Hits

1 2 3 4 g
Hit GIs: 2
Hits: 13
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Hit CIs:
Hits:

I —
|5 —

Bos taurus (bovine) genome view

I

10—

@ o1 1zt

3

o
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I —
I —
I o —

19 = 2 oz =

BLAST search against Bos tauwrus genome

.
23 ¥ HThot placed
Hit Gls: 1
Hits: 3
Color key for Bacl to BLAST alignments
SCOres: page
Genes_seqX]
A
Cow PON Family
.
Boy ranrars (corw) Build 2.1 (based on Btan 1.0) BLAST 1
thoszsres
Query BLAST: gi|19923106jreffNP_000437 3| paraoxonasa 1 [Homo sapiens] [clear]
ERNERTMPRENY .50 B 50-200 >=200| .
Master Map: Genes On Sequence Surnmary of Maps
Begon Duplayed: 2 471K-2 603K bp
rodel 2] RefSeq RMAZIN) Contlpl] Cones.seq]
reverI Jan_samae. Fuecwrmn
hewl07YLD e
[ 2esmey
PR = T - wessarhe
- Symbal: LOCS23798
I 1 Orientation:
. Sequence Viewsr: gv
- Pratein sequences: pr
= Sequence Downlaad: di PONZ
Evidence Viewsr:
-
— Evidence code:  mRNA
T e Crtogenetie roordinstes: - i
samular ko serum paracxonass
s
[ b
+ S |
1 el |10
Ly P (5
e LR
v
o
LOCE2ZES 0
ey A 144, SR | fLacersese
! o Lipee
o
' + v
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Online Resources

* Power Point Slides: ftp.ncbi.nih.gov/
pub/FieldGuide/Slides/Current/SOT

* NCBI Homepage:
www.ncbi.nlm.nih.qgov

* News:
JAbout/newsletter.html

 Handbook:
/books/bv.fcqi?rid=handbook

Contact Us

» General Help: info@ncbi.nim.nih.gov
« BLAST Help: blast-help@ncbi.nim.nih.gov
 Hotline: 301-496-2475
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