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Definitions
(From NIH)

v Bioinformatics

— Research, development, or application of
computational tools and approaches for expanding
the use of biological, medical, behavioral or health
data, including those to acquire, store, organize,
archive, analyze, or visualize such data.

v Computational Biology

— The development and application of data-analytical
and theoretical methods, mathematical modeling and
computational simulation techniques to the study of
biological, behavioral, and social systems.




Elliot’s Definition of
= Bioinformatics

v Computer-aided analysis of biological information

v Caveat:

— In the end, bioinformatics (a.k.a. computers) can only
help 1n making inferences concerning biological
processes.

— These inferences (or hypotheses) have to be tested in
the laboratory




Why Bioinformatics?

v Assists 1n the understanding of the basic genetic
components of living systems.

v Understanding Genetics
— Sequence
— Genetic organization
— Comparative analysis
— Variation

v Structure Prediction

v Functional Inference
— Enzymatic/Regulatory/Structural
— Expression
— Protein interactions




Why Bioinformatics Now?

v Data overload
— Genomics
— Gene expression arrays
— Proteomics
— Structural biology

— Future biological revolutions




enomics




The Human Genome Project

Y Mapping and Sequencing the Genomes of
Model Organisms

v Data Collection and Distribution

v Ethical, Legal, and Social Considerations
v Research Training

v Technology Development

v Technology Transfer




Genomes of Humans and their
“cousins’

v Eukaryotic

v Prokaryotic
v Archaea

VA TIRER




Human Genome Sequencing as of 1/5/2003
95.8% finished; chromosomes 6, 7, 13, 20, 21, 22 and Y are considered complete
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Genome Project Organization

v Cloning

Y Mapping

Y Sequencing
Y Annotation
v Analysis




Bioinformatic Information
= Flow

v “Raw’” data generation
— Sequence generation and assembly

v Analytical tools

— Pattern matching
v Database generation
— Construction and data import

v Visualization (publication) of results
— Static: Table or graph
— Dynamic: Web page/Java applet




Annotation and Analysis

v Gene prediction
— Identify patterns characteristic of ORF's

v Functional assignment
— Similarity searching
¥ Metabolic pathway modeling

v Comparative analysis

— Identification and comparison with related
genes




Comparative Genomics

v “Similar” sequences
— Sequences related by primary sequence
similarity
¥ Homologs
— Sequences related by evolution
— Orthologs

» Related due to speciation

— Paralogs

e Related due to gene duplication




Bioinformatic Databases

Something to compare against




Sequence Databases

v DNA
— Genbank (NCBI)
— EMBL
— DDBIJ

v Protein
— PIR
— Swiss-Prot
— Swiss-Prot TrTEMBL
— PDB




Other Databases

v Structural
— Protein Data Bank (PDB): http://www.rcsb.org/pdb/

v Expression

— Microarray Gene Expression Data Society (MGED):
http://www.mged.org/

— Gene Expression Omnibus (GEO — NCBI)

V¥ Proteomic
— Mascot: http://www.matrixscience.com/
¥ Metabolism
— BioCyc: http://biocyc.org/
V¥ Ontology
— Gene Ontology (GO) Consortium: http://www.geneontology.org/




Genbank

v Primary nucleic acid sequence database
Y Maintained by NCBI

— National Center for Biotechnology Information

— http://www.ncbi.nlm.nih.gov

v February 15, 2003; Release 134
— 29.358,082,791 bases
— 23,035,823 sequences




Growth of GenBank
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Genbank Divisions

. PRI - primate sequences

. ROD - rodent sequences

. MAM - other mammalian sequences

. VRT - other vertebrate sequences

. INV - invertebrate sequences

. PLN - plant, fungal, and algal sequences
. BCT - bacterial sequences

. VRL - viral sequences

. PHG - bacteriophage sequences

. SYN - synthetic sequences
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. UNA - unannotated sequences
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. EST - EST sequences (expressed sequence tags)
. PAT - patent sequences
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. STS - STS sequences (sequence tagged sites)
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. GSS - GSS sequences (genome survey sequences)
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. HTG - HTGS sequences (high throughput genomic sequences)
. HTC - unfinished high-throughput cDNA sequencing
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High Throughput Genomic Sequences

v ‘Unfinished' DNA sequences generated by the high-
throughput sequencing centers

v Phase 0

— Single-few pass reads of a single clone (not contigs)

v Phase 1
— Unfinished, may be unordered, unoriented contigs, with gaps

v Phase 2

— Unfinished, ordered, oriented contigs, with or without gaps

¥ Phase 3

— Primary division (Genbank)

— Finished, no gaps (with or without annotations)




v Expressed Sequence Tags
— “Single-pass" cDNA sequences

— Generally representative of the 3” ends of cDNAs
— More “full-length” ESTs now available

v NCBI also has a dbEST database

— Same content
— Different format




v Sequence Tagged Sites

— Sequence and mapping data
— Short genomic landmark sequences

Y NCBI also has a dbSTS database

— Same content

— Daifferent format




v Genome Survey Sequences

v Similar to the EST division, except that its
sequences are genomic 1n origin, rather than
cDNA

— Random “‘single pass read” genome survey sequences.
— Cosmid/BAC/YAC end sequences

— Exon trapped genomic sequences

— alu PCR sequences

v NCBI also has a dbGSS database

— Same content
— Different format




Other NCBI Databases

Y RefSeq
v Unigene
¥ HomoloGene

Y Genomic
Y dbSNP




v NCBI Reference Sequence project

v Provides reference sequence standards for the
naturally occurring molecules from chromosomes
to mRNASs to proteins

v Stable reference point for:
— mutation analysis

— gene expression studies
— polymorphism discovery
v Accession numbers have two letters, an
underscore, and six numbers
— NM 123456




v Curated RefSeq

— transcripts and proteins

Y Genome Annotation

— contigs, transcripts, and proteins

v Complete Genomes

— genomes, chromosomes, and proteins




Unigene

v GenBank sequences partitioned into a non-
redundant set of gene-oriented clusters

— Each UniGene cluster contains sequences that represent
a unique gene, as well as related information such as
the tissue types 1in which the gene has been expressed
and map location.

v Includes EST and complete cDNA sequences

v Provides information on differentially-spliced
transcripts




nigene Organisms

Mus musculus
Rattus norv




HomoloGene

v Curated and calculated orthologs and homologs for genes represented
in UniGene and LocusLink. Organisms include:

— Arabidopsis thaliana
— Bos taurus
— Caenorhabditis elegans
— Danio rerio
Drosophila melanogaster
Homo sapiens
Hordeum vulgare
Lycopersicon esculentum
Medicago truncatula
Mus musculus
Oryza sativa
Rattus norvegicus
Sus scrofa
Triticum aestivum
Xenopus laevis
Zea mays




N4
N4
N4
N4
N4
N4
N4
N4
N4
N4
N4
N4
N4
N4

Genomic DBs

Human

Mouse

Rat

Zebrafish
Drosophila
Nematode

Plant genomes
Yeast

Malaria

Microbial genomes
Viruses

Viroids

Plasmids
Eukaryotic organelles




v Single Nucleotide Polymorphisms

— Single base changes
— Small-scale nsertions/deletions
— Polymorphic repetitive elements

— Microsatellite variation




[LocusLink

v Provides a single query interface to curated sequence and
descriptive information about genetic loci

— Nomenclature

— Alases

— Sequence accessions
— Phenotypes

— EC numbers

— MIM numbers

— UniGene clusters

— Homology

— Map locations

— Web sites




¥ Online Mendelian Inheritance in Man

v Database of gene-linked genetic disorders

¥ Maintained at Johns Hopkins University

— Dr. Victor A. McKusick




Sample OMIM Queries
—— (From the OMIM Help Docs)

v What human genes are related to hypertension? Which of
those genes are on chromosome 177

v List the OMIM entries that describe genes on chromosome
10.

v List the OMIM entries that contain information about
allelic variants.

v Retrieve the OMIM record for the cystic fibrosis
transmembrane conductance regulator (CFTR), and link to
related protein sequence records via Entrez.

V¥ Find the OMIM record for the p53 tumor protein, and link
out to related information 1n LocusLink and the p53
Mutation Database.




EMBL and DDBJ

v European Molecular Biology Laboratory
— Hinxton, UK
— http://www.ebi.ac.uk/

¥ DNA Data Bank of Japan
— Mishima, Japan
— http://www.ddbj.nig.ac.jp/




Coordination with Genbank

v Prevents duplication

v Genbank enters sequences from U.S.
journals and researchers

¥ EMBL handles European data

¥ DDBJ handles Asian data
v Data exchanged daily




Accession Numbers

v Each sequence submitted to a database 1s assigned
a unique primary accession number

v Accession numbers do not change

v If a sequence 1s merged with another, a new
accession number 1s assigned, and the original
number becomes a secondary accession number

v Accession numbers may include version numbers
— A02428.2




The Sequence Record

v Different for each database
v Locus (Name)

v Accession Number

v Keywords

v Description

v Properties

v References

v The Sequence




GenBank Sample Record

v http://www.ncbi.nlm.nih.gov/Sitemap/samplerecord.html




analyze% typedata ge:humcftrm
''NA SEQUENCE 1.0

LOCUS
DEFINITION

ACCESSION
NID
KEYWORDS
SOURCE
ORGANISM

REFERENCE

AUTHORS

TITLE

JOURNAL
MEDLINE

HUMCFTRM 6129 bp mMRNA PRI 15-DEC-1989
Human cystic fibrosis mRNA, encoding a presumed transmembrane
conductance regulator (CFTR).

M28668

gl80331

cystic fibrosis; transmembrane conductance regulator.

Human, c¢DNA to mRNA.

Homo sapiens

FEukaryotae; mitochondrial eukaryotes; Metazoa; Chordata;
Vertebrata; Eutheria; Primates; Catarrhini; Hominidae; Homo.
1 (bases 1 to 6129)

Riordan,J.R., Rommens,J.M., Kerem,B., Alon,N., Rozmahel,R.,
Grzelczak,%2., Zielenski,J., Lok,S., Plavsic,N., Chou,J.-L.,
Drumm,M.L., Iannuzzi,M.C., Collins,F.S. and Tsui,L.-C.
Identification of the cystic fibrosis gene: Cloning and
characterization of complementary DNA

Science 245, 1066-1073 (1989)

89368940




COMMENT A three base-pair deletion spanning positions 1654-1656 is observed
in cDNAs from cystic fibrosis patients.
FEATURES Location/Qualifiers
source 1. .6129

/organism="Homo sapiens"
/db xref="taxon:9606"
133. .4575
/note="cystic fibrosis transmembrane conductance
regulator"
/codon start=1
/db xref="PID:gl80332"
/translation="MQRSPLEKASVVSKLFFSWTRPILRKGYRQRLELSDIYQIPSVD
SADNLSEKLEREWDRELASKKNPKLINALRRCFFWRFMFYGIFLYLGEVTKAVQPLLL
LNRFSKDIAILDDLLPLTIFDFIQLLLIVIGAIAVVAVLQPYIFVATVPVIVAFIMLR
AYFLOQTSQOLKQLESEGRSPIFTHLVTSLKGLWTLRAFGROPYFETLFHKALNLHTAN
WELYLSTLRWFOMRIEMIFVIFFIAVTFISILTTGEGEGRVGIILTLAMNIMSTLQWA
VNSSIDVDSLMRSVSRVFKFIDMPTEGKPTKSTKPYKNGQLSKVMITENSHVKKDDIW
PSGGOMTVKDLTAKYTEGGNAILENISEFSISPGOQRVGLLGRTGSGKSTLLSAFLRLLN
TEGEIQIDGVSWDSITLOQOQWRKAFGVIPQKVFIFSGTFRKNLDPYEQWSDQEIWKVAD
EVGLRSVIEQFPGKLDEFVLVDGGCVLSHGHKQLMCLARSVLSKAKILLLDEPSAHLDP
VIYQITRRTLKQAFADCTVILCEHRIEAMLECQQFLVIEENKVROQYDSTQKLLNERSL
FROQAISPSDRVKLFPHRNSSKCKSKPQIAALKEETEEEVQDTRL"

BASE COUNT 1886 a 1181 ¢ 1330 g 1732 t

ORIGIN




HUMCFTRM Length:

AATTGGAAGC

CAGGCACCCA

GCCCTAGCAG

GAAAAGGCCA

TTTGAGGAAA

TCCCTTCTGT

TGGGATAGAG

TCGGCGATGT

TAGGGGAAGT

GCTTCCTATG

6129

AAATGACATC

GAGTAGTAGG

GGACCCCAGC

GCGTTGTCTC

GGATACAGAC

TGATTCTGCT

AGCTGGCTTC

TTTTTCTGGA

CACCAAAGCA

ACCCGGATAA

April 13,

1998 13:

ACAGCAGGTC

TCTTTGGCAT

GCCCGAGAGA

CAAACTTTTT

AGCGCCTGGA

GACAATCTAT

AAAGAAAAAT

GATTTATGTT

GTACAGCCTC

CAAGGAGGAA

00 Type:

AGAGAAAAAG
TAGGAGCTTG
CCATGCAGAG
TTCAGCTGGA
ATTGTCAGAC
CTGAAAAATT
CCTAAACTCA
CTATGGAATC

TCTTACTGGG

CGCTCTATCG

N Check:

GGTTGAGCGG

AGCCCAGACG

GTCGCCTCTG

CCAGACCAAT

ATATACCAAA

GGAAAGAGAA

TTAATGCCCT

TTTTTATATT

AAGAATCATA

CGATTTATCT

6781



analyze% typedata -ref GB PR:HUMIEFNRFI1A

''NA SEQUENCE 1.0
LOCUS HUMIFNRF1A 7721 bp DNA PRI 10-NOV-1992
DEFINITION Homo sapiens interferon regulatory factor 1 gene, complete
cds.
ACCESSION L0O5072
NID gl84648
KEYWORDS interferon regulatory factor 1.
SOURCE Homo sapiens Placenta DNA.
ORGANISM Homo sapiens
FEukaryotae; mitochondrial eukaryotes; Metazoa; Chordata;
Vertebrata; Eutheria; Primates; Catarrhini; Hominidae; Homo.
REFERENCE 1 (bases 1 to 7721)
AUTHORS Cha,Y¥., Sims,S.H., Romine,M.F., Kaufmann,M. and
Deisseroth, A.B.
TITLE Human interferon regulatory factor 1: intron/exon organization
JOURNAL DNA Cell Biol. 11, 605-611 (1992)
MEDLINE 93000481




FEATURES Location/Qualifiers
source 1. .7721

/organism="Homo sapiens"
/db xref="taxon:9606"
/tissue type="Placenta"
/map="59g23-g31"
1. .219
/gene="IRF1"
/note="putative"
/number=1
join(l. .219,1279.
/gene="IRF1"
join(l. .219,1279.
/gene="IRF1"
220. .1278
/gene="IRF1"
/number=1
1279. .1374
/gene="IRF1"
/number=2
join(1288. .1374,2738. .2837,3630. .3806,3916. .3965,
4073. .4202,4386. .4508,5040. .5089,6248. .6383,6670.
.6794)
/gene="IRF1"
/codon start=1
/product="interferon regulatory factor 1"
/db xref="PID:gl184649"
/translation="MPITRMRMRPWLEMQINSNQIPGLIWINKEEMIFQIPWKHAAKH
GWDINKDACLFRSWATHTGRYKAGEKEPDPKTWKANFRCAMNSLPDIEEVKDQSRNKG
SSAVRVYRMLPPLTKNQRKERKSKSSRDAKSKAKRKSCGDSSPDTFSDGLSSSTLPDD
HSSYTVPGYMODLEVEQALTPALSPCAVSSTLPDWHIPVEVVPDSTSDLYNFQVSPMP




intron

intron

intron

intron

intron

intron

3'UTR
BASE COUNT
ORIGIN

1750 a

1375. .2737
/gene="IRF1"
/number=2
2738. .2837
/gene="IRF1"
/number=3
2838. .3629
/gene="IRF1"
/number=3
3630. .3806
/gene="IRF1"
/number=4
3807. .3915
/gene="IRF1"
/number=4
3916. .3965
/gene="IRF1"
/number=5
3966. .4072
/gene="IRF1"
/number=5

5040. .5089
/gene="IRF1"
/number=8
5090. .6247
/gene="IRF1"
/number=8
6248. .6383
/gene="IRF1"
/number=9
6384. .6669
/gene="IRF1"
/number=9
6670. .7656
/gene="IRF1"
/number=10
6795. .7656
1946 c

2253 g

1772




analyze% typedata -ref est:hum091226f
! INA SEQUENCE 1.0

LOCUS
DEFINITION
ACCESSION
NID
KEYWORDS
SOURCE

ORGANISM

REFERENCE
AUTHORS
TITLE

JOURNAL
MEDLINE
REFERENCE
AUTHORS

TITLE

JOURNAL
MEDLINE
REFERENCE
AUTHORS
TITLE

JOURNAL

HUM091226F 152 bp mRNA EST 02-APR-1996
Homo sapiens retinal fovea EST HEV091226 sequence.

148850

gl254959

EST; expressed sequence tag.

Homo sapiens (clone: EST HFV091226) age normalized retinal foveae
cDNA to mRNA.

Homo sapiens

FEukaryotae; mitochondrial eukaryotes; Metazoa; Chordata;
Vertebrata; Eutheria; Primates; Catarrhini; Hominidae; Homo.

1 (sites)

Adams,M.D., Kerlavage,A.R., Fields,C. and Venter,J.C.

3,400 new expressed sequence tags identify diversity of transcripts
in human brain

Nature Genet. 4 (3), 256-267 (1993)

93364420

2 (sites)

Liew,C.C., Hwang,D.M., Fung,Y.W., Laurenssen,C., Cukerman,E.,
Tsui,S. and Lee,C.Y.

A catalogue of genes in the cardiovascular system as identified by
expressed sequence tags

Proc. Natl. Acad. Sci. U.S.A. 91 (22), 10645-10649 (1994)
95024171

3 (bases 1 to 152)

Bernstein,S.L., Borst,D.E., Neuder,M.E. and Wong,P.
Characterization of a human fovea cDNA library and regional
differential gene expression in the human retina

Genomics 32 (3), 301-308 (19906)




FEATURES
source

mRNA

BASE COUNT
ORIGIN

Location/Qualifiers
1. .152
/organism="Homo sapiens"
/note="Expressed sequence tags (first pass sequencing)
from randomly selected bacteriophage clones (mRNA-cDNA)
from human retinal fovea. The library 1s age normalized
from ten sets of donor foveae 2-79 years old.

/db xref="taxon:9606"

/clone="EST HEFV091226"

/dev_stage="age normalized"

/tissue type="retinal foveae"
<l. .>152

/standard name="EST HEFV091226"
42 c 41 g 36 t 2 others




analyze% typedata -ref sts:humswx153
| INA SEQUENCE 1.0

LOCUS
1993
DEFINITION
ACCESSION
NID
KEYWORDS
SOURCE
ORGANISM

REFERENCE
AUTHORS
and

TITLE
sites

JOURNAL
MEDLINE

HUMSWX153 192 bp IBJA:N STS

Human chromosome X STS sWXD153; single read.

L15212

g292645

STS; primer; sequence tagged site.

Homo sapiens DNA.

Homo sapiens

FEukaryotae; mitochondrial eukaryotes; Metazoa; Chordata;

Vertebrata; Eutheria; Primates; Catarrhini,; Hominidae; Homo.
1 (bases 1 to 192)
Kere,J., Nagaraja,R., Mumm,S.R., Ciccodicola,A., D'Urso,M.

Schlessinger, D.
Mapping human chromosomes by walking with sequence-tagged

from end fragments of yeast artificial chromosome 1inserts
Genomics 14, 241-248 (1992)
93052321




COMMENT Submitted by: David Schlessinger,
Center for Genetics 1in Medicine,
Washington University School of Medicine, Box 8232 4566 Scott
Avenue, St. Louis, MO 63110, USA
e-mall: davids@wugenmail .wustl.edu
Primer A: TAAAGGGATCGCCAAGGAC
Primer B: CTTACTCATTTGCTGGATTCTC
STS size: 85bp
Template: 600 ng/100ul
Primer: 40 pmoles/100ul
dNTPs: 100 uM
MgCl2: 1.5 mM
KC1: 100 mM
TrisHC1: 10 mM
Tagq Polymerase: 0.125 U
NH4C1: 5 mM
PH: 8.6
Total Vol: 5 ul
PCR Profile:
Denaturation: 94 degrees C for 1.00 minute(s)
Annealing: 55 degrees C for 2.00 minute(s)
Polymerization: 72 degrees C for 2.00 minute(s)
PCR Cycles: 35
Thermal Cycler: P-E.




FEATURES Location/Qualifiers
source 1. .192
/organism="Homo sapiens"
/db xref="taxon:9606"
/map="Xgql3-g24"
SHEN! 60. .144
/standard name="sWXD153"
primer bind 60. .78
primer bind complement (123. .144)
BASE COUNT 26 cC 60 g 29 t 5 others
ORIGIN

analyze%




Entrez Searching

Y http://www.ncbi.nlm.nih.gov/entrez/
Y Search via text patterns

v Access to all of NCBI’s databases
— Sequence
— PubMed
— OMIM

— Linkage information




Swiss-Prot

Y http://www.expasy.ch/sprot/

v Protein Database

v University of Geneva

v Arranged by protein function

v Release 40.44

v February 22, 2003

v 44,864,044 amino acids 122,214 entries

v Provides annotated protein records




Swiss-Prot TTEMBL

v Translation of all EMBL Nucleic Acid

coding sequences not yet present in Swiss-
Prot

v Allows rapid availability without immediate
annotation

v Release 21.13
v February 14, 2003
725,373 entries




National Biomedical Research
Foundation

v Database begun over twenty years ago by
Margaret O. Dayhoff

v Originally published sequences in book

form

v Started with sequences derived from direct
amino acid sequencing




Y http://pir.georgetown.edu/

¥ Protein Identification Resource

— PIR-International Protein Sequence Database
(PSD)

v National Biomedical Research Foundation

v Georgetown University
¥ Release 75.04, March 03, 2003
v 283,290 Entries




PIR-NREF

¥ Non-redundant REFerence protein database
v Current Release 1.17

v March 3, 2003

v 1,159,203 Entries




1ProClass Database - PIR

http://pir.georgetown.edu/iproclass/

¥ Comprehensive family relationships and
structural/functional classifications and
features of proteins
— Superfamilies
— Families

— Domains




So I have a protein. What next?




NCBI Sequence Services

v Obtain sequences directly from NCBI using
Entrez

— Sequence Searches
— Sequence Retrieval
v Other services

— BLAST Searches
— Sequence Submission
— PubMed Searches

v http://www.ncbi.nlm.nih.gov




Sequence Similarities

¥ What other sequences have some primary
sequence similarity to my query sequence?

¥ Time and cost of the search 1s dependent on
the size of the database

— Restrict the size of the database




v Search a sequence database for primary
sequence similarities to some query
sequence

Y Provides a measure of the significance of
the similarity

¥ Does not necessarily imply common
evolutionary origin




v All search combinations possible

Y nt vs. nt database
— blastn

v protein vs. protein database

— blastp

v translated nt vs. protein database
— blastx

Y protein vs. translated nt database
— tblastn

v translated nt vs. translated nt database
— tblastx




A Few Genome Resources

Y NCBI Genome Resources
— National Center for Biotechnology Information

— www.ncbi.nth.gov

¥ Ensembl Human Genome Server

— www.ensembl.org

Y UCSC Human Genome Browser

— genome.ucsc.edu




Analysis of PnP

Human Purine nucleoside phosphorylase




; NCBI Sequence Viewer - Microsoft Internet Explorer
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LOCUS
DEFINITION
ACCESZION
VERSION
DE3OURCE

KEYWORDS

SOURCE
ORGANISM

REFERENCE
AUTHORS
TITLE

JOUENAL
MEDLINE
PFUBMED
REMAEEK
REFERENCE
AUTHORS
TITLE

" 1: P00491. Purine mucleoside...[gi:130377]

SearchIPrUtEi" ﬂ forl El Clear|

Limits Presiew/ | ndex Histary Cliphboard

Display Idefault 'lShow:|2U vl Send to lFiIe vl Get Subsequence |

PO0491 289 aa linear PEI 15-JUN-Z00Z

Purine nucleoside phosphorylase (Inosine phosphorylase) (PMNP) .
PO0491

POD0491 GI:130377

swissprot: locus PNPH HUMAN, accession PO0491;

class: standard.

extra accessions:Ql5ilal,created: Jul 21, 1986.

sequence updated: Jul 21, 1986.

annotation updated: Jun 15, 200Z.

xrefs: gi: 35564, gi: 35565, gi: 190150, gi: 287033, gi: 190147,
gi: 190148, gi: 190149, gi: 66583, gi: 230387, gi: 2303858

xrefs (non-sequence databases): Aarhus/Ghent-ZDPAGEZ108, MIM
164050, InterProIPRO01369, PfamPFO0B56, PROSITER301240
Transferase; Glycosyltransferase; Polymorphism; Disease mutation:
3D-structure.

Homo sapiens (human)

Homo sapisns

Bukarvota; Metazoa; Chordata; Craniata; Vertebrata; Buteleostomi;
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.

1 dresidues 1 to ZB9)

Williams,3.R., Goddard,J.M. and Martin,D.W. Jr.

Human purine nucleoside phosphorylase cDNA sequence and genomic
clone characterization

Mucleic Acids Res. 12 {14}, 5779-5787 (1984)

84272252

6087295

SEQUENCE FROM N.A.

2 (residues 1 to ZB89)

Williams,S.R., Gekeler,v., McIvor,R.5. and Martin,D.W. Jr.

A human purine nucleoside phosphorvlase deficiencv caused bv a

|@Lj Done

ELink, Domains, Links

-

Details
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2 NCBI Sequence Viewer - Microsoft Internet Explorer M= F3

File Edit iew Faworites Tools Help

Address &) http:,-",-"nfu'-nw.ncbi.nlm.nih.gu:uv,-"entrez,-"query.fu:gi?cmd=Hetrieve&db=prutein&li5t_uidsj @ Go

FEATURES Location/Oualifiers

source 1..289

forganisw="Homo sapiens™

Jdb xref="taxon:9s08"

1..289

S gene="NP"

fnote="synonym: PNP"

1..289

S gene="NP"

fproduct="Purine nucleoside phosphorylase"™

JEC_numwber="z.4.2.1"
Begion 7

S gene="Np"

freginn_name="Hyergen bonded turn®™
Begion g..17

S gene="Np"

freginn_name="Helical region®
Begion 15..20

/gene="NE"

freginn_name="Hyergen bonded turn™
Begion 27..31

/gene="Np"

freginn_name="Beta—strand region®
Begion 36..41

S gene="NE"

freginn_name="Helical region®
Begion 46, .45

S gene="NE"

freginn_name="Beta—strand region®
Begion 50..52

S gene="HNE"

freginn_name="Helical region®
RBegion 51

S gene="NP"

freginn_name="variant"

fnote="3 -> G (IN DEBSNF:1049564) . SFTIA=VAER 0OD2243."

Begion 54..55
S gene="NP"

l_l_l_‘a Intermet




2 NCBI Sequence Viewer - Microsoft Internet Explorer M=l

Yiew Faworites

Eile Edit

Tools

Help

Address

&] http:mww.nc:bi.nlm.nih.gn:uufentrezfquery.fu::gi?cmd=Retrieve&db=prutein&list_uids='j ™ Go

QRIGIN

«

Fegion

Fegion

Begion

Begion

Fegion

mehgytyedy
vpghagr 1wt
npkfevgdim
mgedqrelgedg
itnkvimdye

Revigzed: August 5, 2002,

fogene="HE"

Hreginn_name="HElical region®

231..232
S gene="HP"

Hreginn_name="H?ergen bonded turn®

234..244
S gene="HP"

Hreginn_name="Beta—strand region®

234
S gene="HE"

Jregion name="Variant"™

fnote="R -» P [IN NP DEFICIENCY). /FTId=VAR 002247,

Z263..278
S gene="HP"

Hregiun_name="HElical region®

279..281
Sgene="HP"

fregion name="Helical

kntaewllsh
gflngracyvi
lirdhinlpg
tyvhrvagpst
Slekanheew

tkhrpowaiil
mggrfhyed
fsggnplrgp
etvaecrvlg
laagkgaadgk

region®

cogsglggltd
volwkvwoipv
nderfgdrfp
klgadavdgms
legfvsilma

kKltgagifdy
rvihllovdt
amsdaydrtm
tvpevivarh
siplpdkas

geipnfprstc
Ivwtnaagdgl
rgralstwkdg
cglrvigfsl

€l
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3 NCBI Sequence Viewer - Microsoft Internet Explorer

Fle Edit Wew Favorites Tools Help

-lalx|

EBack v = v @ [2] & | Dsearch GdFavorites PMedia B3| A~ S

M=

Address

& http A ncblnim, mibLgoventreziquery. fogire md=Retrievedb=protein@list_Lids=13037 7adopt=GerPep ﬂ #Go

200000 00

p
@9 o090

\\'L’ =

S Protein

d \ de P

WVAF oo eeeese
:_.-_:’%0 (L

rotein Genome Structure PC Taxaonomy CnIn

Search I Protein

:J fbrl

Limits

Display

FASTA

ﬂShow: 20 -

Freview! | ndex

Send to

r 1: P004

LoCUs
DEFINITT
ACCE33TO]
VERITION
DE3CURCE

Summary
ASN.

TinySeq XML
Gl List
GenPept
GBSeq XML
Graphics
XML

gide...[g1:130377]

289 aa
rleoside phosphorylase

[:130377

Endard.

[File ~|

{Inosine phosphorylase)

Clipboard Details

Get Subsequence

History

BLink, Domains, Links

PRI 15-JUN-Z0D0Z
{PNP) .

linear

locus PNPH HUMAN, accession POD491;

default

T szions:Ql5lal, created: Jul 21, 198A.

sequence updated: Jul 21, 1986.

annotation updated: Jun 15, Z002.

¥xrefs: gi: 35564, gi: 35565, gi: 190150, gi: 287033, gi: 15902147,
gi: 190148, gi: 190149, gi: AA583, gi: 230387, gi: 230388

¥refs (non-sequence databases): Aarhus/Ghent-ZDPAGEZ108, MIM

EEYWCRDS

3CURCE
ORGANTSM

EEFERENCE

164050,
Tranzferase;
SD-structure.
Homo sapilens

InterProIPRO0D1IZAY,

Glycosyltransferaszse;

{human)

PfamPFO0856,

PROSITEPS01-240
Polymorphism; Disease mutation:

Homo saplens

Eukarvyota; Metazoa; Chordata;
Mammalia; Butheria; Primates;
1 {residues 1 to Z89)
Williams,3.R., Goddard,J.M. and Martin,D.W. Jr.

Euteleostomi;
Homo .

Vertebrata;
Hominidae;

Craniata;
Catarrhini;

AUTHCRS
€l

[T [ [ Interret




3 NCBI Sequence Viewer - Microsoft Internet Explorer

Fle Edit Wew Favorites Tools Help

EBack v = v @ [2] 4| Dsearch GaFavorites PMeda #|GA~ S 0 v EH &

Address [ €] Rty /i, ncbinlm.nin.goy fentrez fviewer, fogiremd=Rixt=Rsave=Rcfm =Rquery_key=608db=proteinGextrafeat=-18view=l ﬂ el

N7 03
> NCBI 00000%e" 00s Lihve e SProtein

Pubied Mucleotide Protein Genome Structure PMC Taxonomy Qi Books

Search | Protein ~| for| El Clearl

Limits Freview!|ndex History Cliphoard Details
Display |FASTA ﬂShow: 20 =| Sendto |File 'l Get Subsequence |

I 1: P00491. Purine nucleoside...[gi:130377] BLink, Domains, Links

»gi|130377|sp|PO049]1 |PNPH HUMAMN Purine nucleoside phosphorylase (Inosine phosphorylase} (PNE)
MENGYTYEDYKNTAEWLLSHTKHRPOVATICGAGLGGLTDELTOAQTFDY SETPNEF PRETVPGHAGRLVE
GEFLMGRACVMMOGREFHMYEGY PLWKVTE PVRVEFHLLGY D TLVVTHAAGGLNPKFEVGDIMLTRDHTINL Pis
FEGONPLEGPNDERFGDRF PAMEDAYDRTMROEAL I THKCMGEQRELOEGTYVMVAGPSFETVAECRVLY
KLGADAVGME TVPEVIVARHCGLREVEGE S LITHEY IMDYES LEKANHEEVLAAGKQARCOK LEQFWS TLMA
SIPLPDEAS

Fevised: August &, 2002,

Disclaimer | Write to the Help Desk
BCE] | LM | BIH

|| |4 intermet




Searching Genomic Sequences

v Where 1s my sequence located 1n the human
genome?

— Chromosome; band; mapping data
— Genetic linkage relationships

v What 1s the genomic context of my sequence?
— Alternative splicing
— Regulation

v Are there any paralogs?
v Are there any pseudogenes?

v Comparative analysis with the same gene 1n other
genomes




<} BLAST the Human Genome - Microsoft Internet Explorer

Fle Edit Wiew Favorites Tools Help

“Back v = v (@ 2] 4| Qoearch GdFavorites PMeda B 5 & 0l » 5 &
Address |&] hitp:/fwwwr.ncbi.nlm . nih.gov/genome /seq/page. cgi?F =HsBlast. htmI8&ORG=Hs

NCBI Genomic Biology Human Genome Guide Human
Sequence

searchILucusLink j forl El

BLAST BLAST the Human genome
overview

FAQs
news
manual
references

Compare your query sequence to the working draft
sequence of the human genome or its mRNA and protein
products.

Database: I 'l Programltblastn 'l

™ use MegaBLAST
Begin Search

Enter an accession, gi, or a sequence in FASTA format:

=PNP [Homo sapiens] gi|35565 |emb |CARZS320.1| -
MENGYTYEDYKNTAEWLLSHTKHREPOVATICGAGLGELTDELTCAQIFDYIETPNEPRET
VPGHAGRLVE
GEFLMGRACVMMOGREFHMYEGY PLWEVTE PVEVFHLLGVD TLVVTNAAGGLNPEFEWVED TM
LIRDHINLEPG
FSGQNPLRGPNDERFGDRFPAMSDAYDRTMRQRALSTWKQMGEQRELQEGTYVMVAGPSF:j

Optional parameters
Expect Filter Descriptions Alignments

|001 | |default ¥| 100 ~| [100 ~]

Advanced options: |

Begin Search Clear Input

l_ l_ l_ @ Internet




<} BLAST the Human Genome - Microsoft Internet Explorer

Fle Edit Wiew Favorites Tools Help
“Back v = v (@ 2] 4| Qoearch GdFavorites PMeda B 5 & 0l » 5 &
Address |&] hitp:/fwwwr.ncbi.nlm . nih.gov/genome /seq/page. cgi?F =HsBlast. htmI8&ORG=Hs

NCBI Genomic Biology Human Genome Guide Human
Sequence

searchILucusLink j forl El

BLAST BLAST the Human genome
overview

FAQs
news
manual
references

Compare your query sequence to the working draft
sequence of the human genome or its mRNA and protein
products.

Database: _ Program Ithlastn vl

™ use Mej
Begin S5 RNA

PROTEIN
gscan_mrna )
Enter an adgscan_protein nce in FASTA format:

=>PHP [HolBAC end sequences  f5 |emb |CARZ5320.1| -
MENGYTYEHTGS MATTICGEGLGELTDELTOAQIFDY3ETPNEPEST
VPGHAGRLIESTS
GFLNGERC|EST Traces TFPVEVFHLLGVDTLYVWVTHNAAGGLNPEFEWVGED ITM
LIRDHINL|Other Traces
F3GONPLEGPNDERFGDREFPAMS DRYDR‘I‘I‘-’IRQRALSTWKQMGEQRELQEGTYUIWAGPSFLI

Optional parameters
Expect Filter Descriptions Alignments

|001 | |default ¥| 100 ~| [100 ~]

Advanced options: |

Begin Search Clear Input

l_ l_ l_ @ Internet




<} BLAST the Human Genome - Microsoft Internet Explorer

Fle Edit Wiew Favorites Tools Help

“Back v = v (@ 2] 4| Qoearch GdFavorites PMeda B 5 & 0l » 5 &
Address |&] hitp:/fwwwr.ncbi.nlm . nih.gov/genome /seq/page. cgi?F =HsBlast. htmI8&ORG=Hs

NCBI Genomic Biology Human Genome Guide Human
Sequence

searchILucusLink j forl El

BLAST BLAST the Human genome
overview

FAQs
news
manual
references

Compare your query sequence to the working draft
sequence of the human genome or its mRNA and protein
products.

Database: |genome = Program [tblastn =]
™ use MegaBLAST blastn
blastp

Begin Search

Enter an accession, gi, or a sequence in FA

=PNP [Homo sapiens] gi|35565 |emb |CARZS320.1| -
MENGYTYEDYKNTAEWLLSHTKHREPOVATICGAGLGELTDELTCAQIFDYIETPNEPRET
VPGHAGRLVE
GEFLMGRACVMMOGREFHMYEGY PLWEVTE PVEVFHLLGVD TLVVTNAAGGLNPEFEWVED TM
LIRDHINLEPG
FSGQNPLRGPNDERFGDRFPAMSDAYDRTMRQRALSTWKQMGEQRELQEGTYVMVAGPSF:j

Optional parameters
Expect Filter Descriptions Alignments

|001 | |default ¥| 100 ~| [100 ~]

Advanced options: |

Begin Search Clear Input

l_ l_ l_ @ Internet




NCBI Blast - Microsoft Internet Explorer - |EI |£|

File Edit Wiew Favorites Tools Help
wBack v = v @ [ & | Qsearch GFavortes Diveda 3| & B ~ = &
Address I@j hittp: ffwewew . nebi.nim. nin.gow blast/Blast.cgi j G0 |Links >

BLAST

Retri

"y

Translations

Your request has been successfully submitted and put into the Blast Queue.

Query = PNP [Homo sapiens] gi|35565/emb|CAA25320.1| (289 letters)

The request ID is |1 046634425-024719-9809

Crormatl R

The results are estimated to be ready in 6 mimutes but may be done sooner.

Please press "FORMAT!" when you wish to checlk your results. Tou may change the formatting options for your result via the form below
and press "FORMAT!" again. You may also request results of a different search by entering any other valid request ID to see other recent
jobs.

—

Format

Show W Graphical Overview [T Linkout I Bequence Retrieval I NCBI-gi Alignment ﬂ in I HTML ﬂfor‘mat

Number of: Descriptionsl100 'I Aliggglentshoo 'I

% IPairwise j

Limit results

by entrez I or select from:l (none)
quety

Expect value I
range:

[T e nternet




3 RID=1046634425-024719-9809, PNP [Homo sapiens] gi| 35565 | emb | CAA25320.1 | - Microsoft Internet Explorer

Fle Edit Wiew Favorites Tools Help |

+Back v = v @ [@) & | Qsearch GdFavorites Diveda B |Er S B ~ 5 @
Address Iﬂj bt ffwwwy ncbi.nlm . nib.gov blast/Blast.cgi j PGo |Links =

results of B Lr\ S T i

. e 4 SIC5
Lo 98 SGenome

< ®
(-? NCBI %(lul 29

TBLASTN 2.2.5 [Nov-16-2002]

Reference:

Altschul, Stephen F., Thomas L. Madden, Alejandro &A. Schaffer,

Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman {1897},
"Gapped BLAST and PSI-BLAST: a new generation of protein database search
programs®, MNuclelc Acids Res. 25:3389-3402.

RID: 1046634425-024719-9809
Query= PNF [Homo sapiens] gi|35565 |emb |CARZ5320.1|

(289 letters)

Database: Homo sapiens genomic contig sequences
953 sequences; 2,861,589,808 total letters

If vou have any problems or questions with the results of this search
please refer to the BLAST FAQs

Show positions of the BLAST hits in the human genome

uzing the Entrez Genomes MapViewer

Distribution of 7 Blast Hits on the Query Sequence

IMuuse—uver to show defline and scores. Click to show alighments

Color Key for Alignment Scores

<40 40=-50

1 ?1?1ql

[ [ | | mtemet




; RID=1046634425-024719-9809, PNP [Homo sapiens] gi| 35565 |emb | CAA2S

Fle Edit View Favorites Tools Help

EBack v = v D 74 | DQisearch EFavorites Dveda 4| B S 0 ~ 5 &

Address [€] htto: i ncbi.nlm . nib.gos blast/Blast.cgi

Score E
Sequences producing significant alignments: (bits) value

ref |[NT 022184.10 |HsZ 22340 Homo sapiens chromosome 2 genomi... 327 S5=-88
ref |[NT 037845.1|H=14 37849 Homo sapiens chromosome 14 genom. .. 141 Qe-62
ref |[NT 037734.1|H=9 37738 Homo sapiens chromosome 9 genomic. .. 47 o.onol

Alignments

>ref |NT _022184.10|HsZ 22340 Homo sapiens chromosome 2 genomic contig
Length = 13913408

Score = 327 bits (838), Expect = 5e-88
Identities = 182/298 (6l%), Positives = 2117298 (70%), Gaps = 9/298 (3%)
Frame = -Z

QUery: MENGYTYEDYKNTAEWLLSHTKHRPOQVAITCGSGLGGLTDELTOAQIFDYSETIPNFPRST 60
MENGYTYEDY++TAEWLL HTKH @V +ICE3 LG LTDEL QAQIF+ 3E+ NE +3T
bjct: 6971389 MENGYTYEDYQITAEWLLEFHTKH*TOVTVICGSELGDLTDELICAQIFNNIEMLNFECST 6971210

ouery: 61 VPGHAGRELVEGE LNGRACVMMOGRFHMYEGY PLWKYTF FEVRVEFHLLGWVD TLVVTNAAGEL 120
VEPGHA LVEGFLMNG CVMMQGRE++Y+HGEY LW + F VF LLG + LV THAAGGL
S§bjct: 6971209 VEPGHAV*LVEGELNGTVCVMMQGREYLYDGYLLWHNMIFLHEVEQLLGGNILVATDARGGL 6571030

ouery: 1Z1 NPEFEVGDIMLIRDHINLEPGE 3GONPLRGENDERFGDRE PAMSDAYDRTMEQRALSTWKED 180
NPK EVG IML+ DHI L GF ¢©N +GFNDERFG FPA SDAY+ TMAOHAL+H+ O
Sbjct: 6971029 NPKSEVGRIMLLCDHIKLLGECDQNSPEGENDERFGVHE PATSDAYNWTIMEQEALNS *Ng 6970850

Query: 181 MGEQRELOEGTYVMVAGPIFETVAECRVLOK LGADAVGMS TVPEV IV- - ARHCGLEVEG— 237
MGHO+E+Q+ TYVM +FET G D+ + A+H
ghict: 6970849 MGKQQEVOKDTYVMAVNCNEET GRDSSDAEAGDECCLAFAQHOS *SCMAL 6970700

Query: 238 FSLITHNEVIMDYESLEKANHEEVLAAGKOAACKLEQFWVSILMASIPLEDKAS 289
FALITNEVIMDYESL+KANHE vV A EQAAQELEQFW3IIL A3IPLED A+
Shjct: 6970699 WIWSLCFSLITHWKVIMDYESLKEANHE*V*EAVEQARCKLEQFVSILEASIPLEDNAN 6970526

& ] Done [ e mterret




] Entrez Genome view - Microsoft Internet Explorer

Fle Edit Wew Favorites Tools Help

~lalx|
o |

EBack v = v @ [2] & | Dsearch GdFavorites PMedia B3| A~ S

M=

Address

&l Ftt: e nebi.nlme.nib.gow fmapyview fmap_search.cgi?chr=hum_chr.infeRID= 10466344 25-0247 19-980981 j G0

( - \)‘r ¢ rd —
S S | |

> NCBI < ot & % SGenome

Pubhted Mucleotide Protein ~ Genaon Popset Taxonormy Ok

Search for | on chromosome(s) |

I~ Bhow lirked entries

Help

Homo sapiens genome view build 31

1 A
1
1

10— —

e ——

1 ——

I ——

1) ——

10— —

|5 ——
——

[ —

—
—~

o D ——

Hit GI=:
Hit=:
. [l
EEEREEEEEE
| S I
14 15 16 17 15 13 28 21 22 8 hs nr
Hit GI=: 1
Hit=: =]

<40  40-50 Bl

BLAST search results: 3 BLAST hits found
Query PNP [Homo sapiens] gi|35565/emb|CAA25320.1]

Color key for scores:

Chr Hit GI Hits Score E value Map element
2 27481183 1 327

g 27481904 1 474 0.001

14 27499846 5 141 de-32

5e-88 NT 022184 Homo sapiens chromosome 2 genomic contig
NT 037734 Homo sapiens chromosome 9 genomic contig
NT 037845 Homo sapiens chromosome 14 genomic contig

haplotype |
[~ Advanced search

BLAST search the human genome

| —

Back to BLAST alisnments page

Sort results by score

&1

hd
[ | |s internet A



; Ensembl Human Genome Browser (BlastView) - Microsoft Internet Explore ;IEIEI
Ele Edit Wiew Favorites Tools Help ﬁ
SRack * = v &) 4t | ‘Qsearch GdFavorites PMedia 3| G S 0 ~ = W

Address I:I'i'] Http: A ensembl.org/Homo_sapiens/blastviewrid=hs_s3ac3EvEEY g3Rformat=karyo_format ﬂ PG |Lir'|ks ®
Google # ﬂ BoSearch web  @¢Search Site | §2News | PRak @pageInfo v B)Up ~ A Highight

e!

Home ® Human

< The Wellcome Trust

Human BIASTView > Sanger Institute

Fnsembl

4 What's Mew & BLAST a S5AHA & Enshiard 4 Exporn Datsn &4 Downlomd & Disesse Browser & Docs a

Find |All = [e.g. AP000462, RH9632, cancer] (EITED

11
X

9 1z

U

i

1 22

mﬂgﬁié

Blast score mnges for this seanch: [ The highest scoring hit(s) are boxed |
576 -
E

Location of Blast hits

l_ l_ l_ @ Internet




Fle Edit Wew Favorites Tools Help

*Z) Human BLAT Search - Microsoft Internet Explorer =]l

EBack v = v @ [2] 4| Dsearch GaFavorites PMeda #|GA~ S 0 v EH &
Address IEI bt ffgenome. ucse.edufogi-bingBlat?command=startEorg=human j PiEo |Links i
Google j BeSearch web  @xSearch Site | §2Mews | P20 @pageInfo v BUp ~ AHoriont

Home - Genome Browser - Blat Search - Table Browser - FAR - User Guide

Human BLAT Search

BLAT Search Genome

Genome: Agzsembly: Query type: Sort output: Output type:
IHumanﬂ IHuman Nuv.2002ﬂ BLAT j Iquery,sc:ure ﬂ Ihyperlink j Submit

Please paste in a query sequence to s ited in the the genome. Multiple

sequences can be searched at once if] e starting with > and the sequence Reset |
name.

DNA
protein
translated RNA
translated DNA
=PNP [Homo sapiens] gi|35565 | emb |CARZ5320.1 ;I
MENGYTYEDYKNTAEWLLSHTKHRPOVATICGAGLGGLTDELTOAQTFDY SETPNEF PRETVPGHAGRLVE
GEFLMGRACVMMOGREFHMYEGY PLWKVTE PVRVEFHLLGY D TLVVTHAAGGLNPKFEVGDIMLTRDHTINL Pis
FEGONPLEGPNDERFGDRF PAMEDAYDRTMROEAL I THKCMGEQRELOEGTYVMVAGPSFETVAECRVLY

KLGADAVGMITVEPEVIVARHCGLEVEGE S LITNEVIMDYES LEKANHEEVLAAGK QAR OKTEQFY 3 TLIMA
SIPLPDEAS

Rather than pasting a sequence, you can choose to upload a text file containing the sequence.

Upload sequence: I Browse... | Submit File

Only DNA sequences of 25,000 or less bases and protein or translated sequence of 5000 or less letters wall =

& Done |_|_ﬂ|1n|ﬂ Internet 4




“2} Human BLAT Results - Microsoft Internet Explorer =]l

Fle Edit Wew Favorites Tools Help

EBack v = v @ [2] A& | Dsearch GaFavorites PMeda # | A~ S @ ~ EH &
Address IE] ity ffgenome.ucse edufegi-bingBlat ﬂ PGo |Links i
Google j BeSearch web  @xSearch Site | §2Mews | P20 @pageInfo v BUp ~ AHoriont

[

Home - Genome Browser - BlatSearch - Table Browser - FAQ - User Guide

Human BLAT Results

BLAT Search Results

ACORE START END Q3IZE IDENTITY CHECO 3TEAND STAERT

browser details PNP 289 289 99.7% 14727950 14732220
browser details PNP 288 289 70.0% 166979247  TA628808

|| |4 intermet




; Entrez Map View - Microsoft Internet Explorer - ||:| |£|

Fle Edit Wiew Favorites Tocols Help

“Back v = v @ [2) 4| Qoearch GaFavorites Divedia % | By~ & [0 ~ =5
Address Iﬂj bt/ fwerar, Nkl nlm. nin.gov mapyview /maps. cgitarg=humEMARPS =loc % 2Ccntg-rédb=genome %6 20 j GO |Lir'|ks »

Homo sapiens Map View build 31 BLAST [
the Human Genome

Query: BLAST: PNP [Homo sapiens]
gi|35565|emb|CAA25320.1]  [clear]

Color Eey for Aligrrnent
;. Beores:

Master Map: Contig
Total Contigs On Chromosome: 7 [1 not localized]
Region Displayed: 14,727K-14,732K

Region Shown: bp Download/View Sequence/Evidence

: Contigs Labeled: 6 Total Contigs in Region: 6
-14?27503 . ; ;i
Gen... Contiz  gecession orient
14732649 -

| rereef|t}— Blast hit Identity=94% query: 5..62

19p13 —GEE
14p12

1dpllse2 14728K

gttt =

14q11.2
14412
14413 i

14521
14q22
14423
14524 . 14730k

Lat |I I+— Blast hit Identity=97% query: 60..96

e | || Blast hit Identity=98% query: 95..154

Blast hit entity= 0 query: .

Blast hi Identity=100% query: 154..217
o ideogram 14731k
# masier

] NT 037845.1+

Leraa Blast hit Identity=100% query: 218..288
ty= query

|@| Error om page. l_’_’_|ﬂ Internet v




3 Ensembl Human Genome Browser (ContigWiew ) - Microsoft Internet Exp

Fle Edit Wew Favorites Tools Help

“Back v = v @ (2] 4| DSearch GFavorites @vedia (% |G~ S 0 v = &

Address IEI bt e ensembl.orgMHomao_sapiens/fcontigyiew Pohr=148vc_start=182657198vc_end=183657 198t j PGo |Lin|<s i
Google - j BeSearch web  @xSearch Site | §2Mews | P20 @pageInfo v BlUp ~ LHoriont

e/

Home®*Hurman + What's Mew & BLAST & S5AHA & Enshizt & Expord Dats & Download & Disemse Browser & Docs &

Ensembl ~ The Wellcome Trust

Human ContigView = Sanger Institute
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Qquery= PNP
(289 letters)
Database: ensembl/Homo sapiens.latestgp.fa
448231 gequences; Z200338E44 total letters
=BC0T7A021 5.1, 185174
Length: 185,174

Minus Strand HSPe:

Score = 842 (296.4 bita), Expect = 2.2e-81, P = 2.22-81
Identities = 181/868 (&3%), Positiwes = 213/868B (74%), Frams = -1

Query : 1 MENGYTYEDLYENTAEWLLEHTEHRPOVAIICGSCLGGLTDELTQAQIFDYSETIPHFPREST 60
MENGYTYEDY++TAEWLL HTEH QW +ICGS LG LTDEL QAQTIF+ SE+ NF +ST
Shict: 166478 MENGYTYEDYQSTAEWLLFHTEH#TOVIWICGSELGDLTDELIQAQIFNNSEMLNFFQST 166239

Query: 61 VPGHAGRLVFGFLMNGRACVMMOQGREFHMYEGY PLWEVTFPVEVFHLLGVDTLVVTHAAGCL 120
VPCHA LVFGFLNG  CVMMQGRF++¥+GY LW + F VEF LLG + LV T+ARGGL
Sbijct: 166258 VPGHAV+LVFGFLNSTVCOVMMOGRFYLYDGYLLWNMIFLHEVFQLLGGNILVATDAAGGL 166119

QUery: 121 MPEFEVGDIMLIRDHINLPGFSGQNPLRGPNDERFGDREFPAMSDAYLETMREQEALSTWES 180
NPE EVG IML+ DHI L GF QN +GPNDEREFG FPA SDAY+ THM+Q+AL++ Q
Sbjct: 166118 NPESEVGRIMLLCDHIKLLGFCDONSPEGPNDERFGVHFPATSDAYVNWTIMEQHALNS+ING 165938

Query: 181 MGEQRELQEGTYVMVAGPSFETVAECRVLOELGADAVOMSTVPEVIVARHC -GLRVEG-- 237
MG+Q+E+Q+ TYVM +FET + + I ++ + o L o+
Shict: 165938 MOKQQEVOEDTYVMAVNCHNFETGRDSSDAE - -ACGDGCCLA®AQH- - S+ SCMALWTHWSLS 165771

Query: 238 FELITHMEVIMDYESLERKANHEEVLAAGEQAROKLEQFVSILMASIPLPDEAS 282
FELITHEVIMDYESL+KANHE V A KQARQRKLEQFVSIL ASTIPLPL A+
Shijct: 165770 FSLITHEVIMDYESLEKANHE#V+EAVEKQARQKLEQFVSILKASIPLPDNAN 165615
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Limits Presiew/ | ndex Histary Cliphboard Details

Display Idefault 'lShow:|2U vl Send to lFiIe vl Get Subsequence | i

" 1: P00491. Purine mucleoside...[gi:130377]
LOCUS Po0451 289 aa linear PRI 15-JUN-Z00Z
DEFINITION Purine nuclecside phosphorylase {(Inosine phosphoryvlase) (PMNE) .
ACCEIZTION PO0491
VERSTION PO04%91 GI:130377
DBSOURCE swissprot: locus PNPH HUMAN, accession PO0491;
class: standard.
extra accessions:Ql5ilal,created: Jul 21, 1986.
sequence updated: Jul 21, 1986.
annotation updated: Jun 15, 200Z.
xrefs: gi: 35564, gi: 35565, gi: 190150, gi: 287033, gi: 190147,
gi: 190148, gi: 190149, gi: 66583, gi: 230387, gi: 230388
xrefs (non-sequence databases): Aarhus/Ghent-ZDPAGEZ108, MIM
164050, InterProIPRO01369, PfamPFO08%96, PROSITEPS01Z40

EEYWORDS Transferase; Glycosyltransferase; Polymorphism; Disease mutation:
3D-structure.
SOURCE Homo sapiens (human)

CRGRNISM Homo sapiens
Bukarvota; Metazoa; Chordata; Craniata; Vertebrata; Buteleostomi;
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
REFERENCE 1 dresidues 1 to ZB9)
AUTHORS Williams, S.R., Goddard,J.M. and Martin,D.W. Jr.
TITLE Human purine nucleoside phosphorylase cDNA sequence and genomic
clone characterization
JOURNAL Nucleic Acids Res. 12 (14}, 5779-5787 {(1984)
MEDLINE B4272252
PUBMED A087295
REEMARE SEQUENCE FROM N.A.
REFERENCE 2 (residues 1 to ZB89)
AUTHORS Williams,S.R., Gekeler,v., McIvor,R.5. and Martin,D.W. Jr.
TITLE A human purine nucleoside phosphorvlase deficiencv caused bv a
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Keep only | ~| cut-Off |100 Select | Reset |

T GEOREE POACCESSTON [EX8 PEOTEIN DESCEIPTION

1501 27 BACOS53Z7 21758578 unnamed protein product [Homo sapiens]
- 1241 21 1BBMNA 4558113 Chain A, Purine Nucleoside Phosphorvlase

1290 21 ARC3TAE3S 388921 purine nuclecside phosphorvlase
1287 21 ARRZUE3S 200098 purine nuclecside phosphorvlase
» 1282 21 AARC3TTOA 388923 purine nuclecside phosphorvlase
- 1267 21 BABZ5491 12842148 unnamed protein product [Mus musculus]

- 814 8 EBARLITOOD 21299555 agCPF6049 [Anopheles gambiae str. PEIT]
: 760 8 AAF47A54 72092245 CG1lATLH8-PB [Droscophila melanogaster]
< I

T

1515 27 ARAZA4A0 387033 purine nucleoside phosphorvlase [Homo sapiens]

- 1241 21 P55859 3287982 Purine nucleoside phosphorylase {(Inosine phosphol

- 1335 21 1F¥Ua 11514560 Chain A, Purine Nucleoside Phosphorylase From Ca.
» 1334 21 ARB34886 1042206 purine nucleoside phosphorylase, PNP, purine nuc.
- 1332 21 190 3402089 chain , Bovine Purine Nucleoside Phosphorylase (
- 1331 21 1VFN 2624420 Chain , Purine MNucleoside Phosphorvlase

- 1328 21 19T 3318947 chain , Bovine Purine Nucleoside Phosphorylase (
- 1328 21 1PEM 1311143 chain , Purine Mucleoside Phosphorylase

- 1324 21 1A9C 3402091 chain , Bovine Purine Nucleoside Phosphorylase (

1290 21 CARSO0D0D18 53750 purine-nucleoside phosphorylase [Mus musculus]

1001 21 ¥p 214155 276745996 similar to purine-nucleoside phopshorylase [Mus

wil
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Query= ¢i|130377|sp|PO0049] |PNPH HUMAN Purine nucleoside
phosphorylase {Inosine phosphorylase) (PNE)
{289 letters)
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™ 1: P00491. Purine nucleoside...[gi:130377]
I Related Sequences
LOCUS FO0D491 289 aa linear PRI 15-J|* Bemain Relatives
DEFINITICN Purine nucleoside phosphorvlase {(Inosine phosphorylase) (PNPtEﬂKLd
ACCEISION PO0491 b Taxonamy
VERSICN PO0491 GI:130377 b Linkout
DESOURCE swissprot: locus PNPH HUMAN, accession PO04891;
class: standard.
extra accessions:glilal, created: Jul 21, 1986A.
segquence updated: Jul 21, 1986.
annotation updated: Jun 15, Z00Z.
xrefs: gi: 35564, gi: 35565, gi: 190150, gi: 387033, gi: 190147,
gi: 180148, gi: 190149, gi: 66583, gi: 230387, gi: 230388
xrefs (non-sequence databases): Aarhus/Ghent-ZDPAGEZ108, MIM
164050, InterProIPRO0136Y%9, PfamPFO0E896, PROSITEPS01Z40
EEYWORDS Transierase; Glycosyltransierase; Polymorphism;: Disease mutation;
ZD-structure.
SOURCE Homo sapiens {(human)
ORZANISM Homo saplens
Eukarvyota; Metazoa; Chordata; Craniata; Vertebrata; Buteleostomi;
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
REFERENCE 1 {residues 1 to Z89)
AUTHORS Williams,3.R., Goddard,J.M. and Martin,D.W. Jr.
TITLE Human purine nucleoside phosphorvlase cDNA sequence and genomic
clone characterization
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PURINE-NUCLEOSIDE:ORTHOPHOSPHATE RIBOSYLTRANSFERASE; PNP
NUCLEOSIDE PHOSPHORYLASE DEFICIENCY, INCLUDED
ATAXIA WITH DEFICIENT CELLULAR IMMUNITY, INCLUDED

Gene map locus 14q13.1

TEXT

Edwards et al. (1971) described electrophoretic variants of nucleoside phosphorylase (EC
2.4.2.1), the enzyme that catalyzes the phosphorolytic cleavage of inosine to hypoxanthine.
The enzyme appeared to be a trimer. Family studies indicated autosomal codominant
inheritance of the variants. Zannis et al. (1978) and Williams et al. (1984} demonstrated that
human PNP is a symmetric trimer composed of 3 identical 32,153-Da subunits, each with a
substrate-binding site. PNP reversibly catalyzes the phosphorolysis of the purine
nucleosides, (deoxy)inosine and {deoxy)guanosine, to their respective purine bases and the
corresponding ribose-1-phosphate. @
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Deficiency of nucleoside phosphorylase resulis in defective T-cell immunity {Gibleit et al., 1975). This may not be [
surprising since deficiency of adenosine deaminase, the next enzyme in the pathway, results in combined immune
deficiency disease {(102700). Absence of red cell NP was observed in a child with severe T-cell immunodeficiency.
The parents were consanguineous and showed less than half the normal activity of the enzyme in their red cells
(Berglund et al., 1975). In a patient with deficiency of nucleoside phosphorylase, Cohen et al. (1976} found severe
hypouricemia and hypouricosuria, but excessive amounts of purines (mainly inosine and guanosine) in the urine. The
immune defect was thought to be related to inhibition of adenosine deaminase by inosine. Mitchell et al. (1978} found
that deoxyadenosine and deoxyguanosine are particularly toxic to T cells but not to B cells. Addition of deoxycytidine
or dipyridamole prevented deoxyribonucleoside toxicity. Stoop et al. (1977) studied a 15-month-old girl, 2 sisters of
whom had died of immunodeficiency. NP was lacking from red cells and lymphocytes. The parents and a normal
brother had intermediate levels. Both T cells and B cells were normal at birth, but thereafter a gradual decrease in T-
cell immunity occurred. The patient showed high inosine and guanosine levels in the blood, as well as hypouricemia
and hypouricosuria. Spastic tetraparesis was present. In one patient with severely defective T-cell function and normal
B-cell function, Osborne et al. (1977) found no detectable red cell NP and no detectable immunologically reactive
material. The parents, second cousins, had less than half the normal enzyme activity. Two patients in a second family
had 0.5% residual enzyme activity and about half-normal immunologically reactive material. The parents, who were
not related, showed electrophoretically different mutant enzymes that were also different from those in the first family.
Thus the affected children in the second family were genetic compounds, not true homozygotes. In T cells, the absence
of PNP activity is thought to lead to an accumulation of deoxyguanosine triphosphate, which inhibits the enzyme
ribonucleotide reductase (Mitchell et al., 1978; Ullman et al., 1979). This inhibition blocks DNA synthesis, thereby
preventing the cellular proliferation required for an immune response. @

The immune defect from NP deficiency is often accompanied by a neurologic disorder. Watson et al. (1981) reported
the case of a 2.5-year-old boy who died of malignant lymphoma of the B-immunoblastic type. He had spastic
tetraplegia also. Rijksen et al. (1987) described a case in a 3-year-old boy who was admitted for investigation of a
behavior disorder and spastic diplegia. Severe lymphopenia was found; however, clinical symptoms of immune
deficiency did not become apparent until the age of 4 years. Stephenson and Tolmie {1990) informed me that the family
reported by Graham-Pole et al. (1975) as having 'familial dysequilibrium-diplegia with T-lymphocyte

deficiency' (209000} turned out to have PNP deficiency. The condition was diagnosed retrospectively from stored
fibroblasts from an affected child and from demonstration that both parents had half-normal activity of PNP.
Stephengon and Tolmie (1990) were prompted to restudy this family after diagnosing PNP deficiency in a young girl
who presented with dysequilibrium syndrome with pyramidal signs {extensor plantar responses and exaggerated
reflexes but not prominent spasticity) very similar to the neurologic picture in the family reported by Graham-Pole et
al. (1975). The child had defective cell-mediated immunity and died of lymphoma shortly after her third birthday. ¢

Although early studies suggested that B-cell function is normal or even increased in PNP deficiency, later studies
showed that B-cell function can be disrupted as well (Markert, 1991). This was the case in a patient in whom the
nature of the molecular defects was demonsirated by Aust et al. {1992): she had normal B-cell counts but significantly
depressed immunoglobulin levels. @

I;I
< | »
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ALLELIC VARIANTS
(selected examples)

.0001 NUCLEOSIDE PHOSPHORYLASE DEFICIENCY [NP, GLUBILYS]

Williams et al. (1987} cloned the mutant gene from an NP-deficient patient who was the
offspring of a consanguineous mating. A single base difference was found in the coding

region of the mutant gene, a G-to-A transition in the third exon. This single base mutation

altered the codon at position 89 from glu-to-lys, a result consistent with previously J
published peptide mapping data. The patient was demonstrated to be homozygous for the

gingle base mutation on the basis of hybridization of synthetic oligomers to genomic DNA
digests. @

.0002 NUCLEOSIDE PHOSPHORYLASE DEFICIENCY [NP, ALA1/4PRO]

Markert and Barrett (1989} demonstrated a G-to-C change of nucleotide 520, resulting in a
substitution of proline for alanine as amino acid 174. The other allele carried the mutation
described by Williams et al. (1987), namely, a G-to-A change of nucleotide 265, resulting in
a glu-to-lys change in amino acid 89 (164050.0001). Markert {1992) indicated that when
site-directed mutagenesis was used to create this mutation and the mutant allele was
expressed in COS cells, it was found to have normal function. The possibility remains,
however, that the mutation was the cause of the patient's clinical disorder, with an
abnormality in protein stability or other posttranscriptional stages. @

.0003 NUCLEOSIDE PHOSPHORYLASE DEFICIENCY [NP, ASP128GLY]

In a patient with nucleoside phosphorylase deficiency, Aust et al. (1992} found an aspl28-
to-gly substitution in the maternal allele and an arg234-to-pro mutation {164050.0004) in the
paternal allele. In addition, the patient was homozygous for a ser51-to-gly substitution
{164050.0005), which is a polymorphism. In order to prove that the 2 mutations were

resnnnzihle for the dizeaze state each afthe T mntatinne ssras canstmicted cenarately by site- ll
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Query: gi|130377 purine-nucleoside phosphorylase (EC 2.4.2.1) [validated] - human
Matching gi: 35565, 4557801, 66583, 230387, 230388

COGO00S5 assigned by Cognitor (35 best hits)
Best hits | Common Tree | Taxonomy Report | 3D structures | CDD-Search | Gl list |

148 BLAST hits to 98 unique species Sort by taxonomy proximity
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SCOEE P ACCESSTON [EXN PREOTETN DESCETPTION
1515 27 RARRSa4A0 387033 purine nucleoside phosphorylase [Homo sapiens]

1501 27 R B S TN PRpr S e

1341 21 I IRANA 4558113 Chain A, Purlne Nucle051de Phosphorylase l

& 21 g e w e gy e w] UL TTL osphorylase}

1335 21 IFXUR 11514560 Chain A, Purine MNucleoside Phosphorylase From Calf 3ple

1334 21 ARB3488A 1042206 purine nucleoside phosphorylase, PHNP, purine nucleoside

1332 21 1n90 3402089 Chain , Bovine Purine Nucleoside Phosphorylase Comples

12331 21 1IVFN 2624420 Chain , Purine Nucleoside Phosphorylase

1329 21 19T 3318947 Chain , Bovine Purine Nucleoside Phosphorylase Comples

1329 21 1PEN 1311143 Chain , Purine Nucleoside Phosphorvlase

1324 21 1n9¢ 3402091 Chain , Bovine Purine Nucleoside Phosphorylase Comples

1290 21 CRAZ93EH 53750 purine-nucleoside phosphorylase [Mus musculus]

1290 21 ARC3ITA3S 388921 purine nucleoside phosphorylase

1287 21 ARRIYR3S 200098 purine nucleoside phosphorylase

1282 21 AAC3TT0A 388923 purine nucleoside phosphorylase

1267 21 BABZ5491 12842148 unnamed protein product [Mus musculus] —J:J
»
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I 1: 1IBSNA. Chain A, Purine N...[gi:4558113]

I Related Sequences
LOCUS 1R8N A 284 aa linear 30 Sl
DEFINITION Chain A, Purine Nucleoside Phosphorylase. b Domain Relatives

I
ACCEISTION 1BBN A b Structure

VERSION 1BBN A GI:4558113 ; =

DESOURCE pdb: molecule 1BEBN, chain a5, release Feb 2, 1999; b Linkout
deposition: Feb 2, 1999;
class: Transferase;
source: Mol id: 1; ¢rganism scientific: Bos Taurus;
Organism common: Bovine; Organ: Spleen;
Exp. method: X-Ray Diffraction.
KEYWORDS -
SOURECE Bos taurus {(cow)
ORGAMNTSM Bos taurus
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Cetartiodactyla; Ruminantia; Pecora; Bovoidea;
Bovidae; Bovinaes; Bos.
REFERENCE 1 {residues 1 to Z84)
AUTHORS Mao,C., Cook,W.J., Zhou,M., Federov,a.a., Almo,5.C. and EBalick,s.E.
TITLE Calf spleen purine nucleoside phosphorylase complexed with
substrates and substrate analogues
JOURNAT Biochemistry 37 (20), 7135-714a {1998}
MEDLTNE DRZ54498

|@ javascript:PoplUpMenu?_Set(Menu4558113,",",",","; l_ l_ l_ |ﬂ Internet




) Structure Summary - Microsoft Internet Explorer

Ele Edit Wiew Favorites Tools Help

Address |&) Ftt: e nebi.nlme.nib. oy Structure/mmdby/m mdbsry . cgitform =6&db =tRDopt=sRuid=13072

MMDB

> NCBI Structure Summary

Structure Taxonomy Chillkt Help?
Description: Purine Nucleoside Phosphorylase.

Deposition: A A.Fedorov, G.A.Kicska, E.V.Fedorov, B.V.Strokopytov, P.C.Tyler,
R.H.Furneaux, V.L.Schramm & S.C.Almo, 2-Feb-99

Taxonomy: Bos taurus
Reference: PubMed MMDB: 13072 PDB: 1B8N
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5 records satisfy the query 4860[loc]

» ESTs, Highly similar to PNPH HUMAN Purine nucleoside
phosphorylase (Inosine phosphorylase) (PNP) [H.sapiens]-Bt.3800

» ESTs, Weakly similar to PHHUPN purine-nucleoside phosphorylase
(EC 2.4.2.1) [validated] - human [H.sapiens]-Dr.3216
» purine-nucleoside phosphorylase-Pnp

» mucleoside phosphorylase-NP

» SPARC-like 1-Sparcll

HomePage | Details | Release statistics |
Download

HOMOLOGENE:

GENE
INFORMATION:
GENOME
RESOURCES

Locus Link | UniGene

MapViewer Home | NCBI Entrez Genomes

Homo sapiens | Mus musculus | Rattus
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HOMOLOGENE ENTRY

Mus musculus Pnp purine-nucleoside phosphorylase
MapViewer | UniGene | LocusLink | MGI

POSSIBLE HOMOLOGOUS GENES

Rattus norvegicus Sparcll SPARC-like 1
UniGene

Drosophila CG16758 Drosophila melanogaster CG16758 gene

melanogaster FlyBase | UniGene

Danio rerio Dr.3216 ESTs, Weakly similar to PHHUPN purine-
nucleoside phosphorylase (EC 2.4.2.1) [validated]
- human [H.sapiens]
UniGene

Xenopus laevis X1.16206 ESTs, Weakly similar to PNPH_HUMAN Purine
nucleoside phosphorylase (Inosine phosphorylase)
{PNP) [H.zapiens]
UniGene

Homo sapiens NP nucleoside phosphorylase
MapViewer | LocusLink

Bos taurus Bt.3800 ESTs, Highly similar to PNPH_HUMAN Purine
nucleoside phosphorylase (Inosine phosphorylase)
{PNP) [H.zapiens]
UniGene

L | e nterret
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CALCULATED ORTHOLOGS

Listed below are the nucleotide sequence comparisons used in determining homology. The
pairs below represent reciprocal best hits; each alignment is the best one for both
organisms. The percent ID below represents identity over an aligned region. The value iz a
hyperlink to Pairwise Blast, comparing the the indicated sequences. When present, red
arrows {») point out a group of sequence matches which are part of a triplet, being

consistent between more than two organisms.

Percent

Organism-Gene Sequence D

Sequence Organism-Gene

BE543947.1 R.norvegicus - Sparcll

* M.musculus -Pnp NM 013632.192.9
* M.musculus -Pnp NM 013632.186.5

BEF230403.1 B.taurus - Bt.3800

* M.musculus -Pnp NM 013632.185.0

NM_000270.1 H.zapiens - NP

* M.musculus -Pnp NM 013632.173.1

BJ060275.1 Xlaevis - X1.16206

* M.musculus -Pnp NM_013632.1
* M.musculus -Pnp NM 013632.168.7

D.melanogaster - CG16758
BE717799.1 D.rerio - Dr.3216

ADDITIONAL CALCULATED ORTHOLOGS

* B.taurus -Bt.3800 BF230403.1 90.6

NM_000270.1 H.sapiens - NP

* R.norvegicus -Sparcll BF543947.1 87.6

NM_000270.1 H.sapiens - NP

* B.taurus -Bt.3800 AV606522.1 84.9

BF543947.1 R.norvegicus - Sparcll

* H.sapiens -NP NM_000270.1
* R.norvegicus -Sparcll BF543947.1
* X laevis -X1.16206  BI676077.1 73.3

D.melanogaster - CG16758
D.melanogaster - CG16758
BF543947.1 R.norvegicus - Sparcll

* B.taurus -Bt.3800 AV603243.1
* B.taurus -Bt.3800 AV667617.1 71.3

D.melanogaster - CG16758
BE717799.1 D.rerio - Dr.3216

* D.rerio -Dr.3216 BE717799.1 71.2

NM_000270.1 H.sapiens - NP

* Xlaevis -X1.16206  BJ060275.1 70.5

NM_000270.1 H.sapiens - NP

* B.taurus -Bt.3800 BE4§1281.1 70.3

BJ060275.1 Xlaevis - X1.16206

* Xlaevis -X1.16206  BI676077.1

D.melanogaster - CG16758

@] Done
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> blast sw:pnph human

BLAST searches one or more nucleic acid or protein databases
for sequences similar to one or more query sequences of any
type. BLAST can produce gapped alignments for the matches it

finds.

Begin (* 1 *)
End (* 288 *)

Search for query in what sequence database:

1) pir P Protein Information Resource

nrl 3d NRL 3D Protein Sequence—-Structure Database

swplus SWISS—-PROT + 3P-TREMEBL

genembl GenBank + EMBL (HTGs Removed)

htg High Throughput Genomes [(HTE from GenBank and EMBL)
23t human Human Expressed Sequence Tags (GenBank and EMBL)

st mouse Mouse Expressed Sequence Tags {(GenBank and EMBL)

st other A1l other Expressed Sequence Tags {(GenBank and EMBL)
hteo High Throughput ¢DNA {(GenBank and EMBL)

gss Genome 3urvey Sequences (535 from GenBank and EMBL)

11} genpept GenPept (Translated GenBank)

Elease choose one (¥ 1 *):

Connected to geg.genome.Liab.edu 55H2Z - 30 > - himac-mds -
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Sequences producing significant alignments:

SW:PNPH HUMEMN EBegin: 1 End: 289

1P00491 homo sapiens (human). purine nucleocside pho...

SP _HUM:Q8N7Gl Begin: 1 End: 293
!o8n7gl homo sapiens {(human). hypothetical protein
SW:PNPH BOVIN Begin: 1 End: 284

IP55859 bos taurus (bovine). purine nuclecside phos. ..

SW:PNPH MOUSE Begin: 1 End: 289

1P232492 mus musculus {mouse) . purine nucleoside pho...

SP RO:QS%DBCY Begin: 16 End: 301

109d8cd mus musculus {(mouse). adult male small intes. ..

SP_IN:Q%W004 Begin: 66 End: 350

109w004 drosophila melanogaster {(fruit fly). cgle758. ..

SP IN:QS%5TC1 Begin: 72 End: 353

lQ§5tcl drosophila melanogaster {(fruit fly). gh02781...

SP_IN:QSBMI% Begin: 10 End: 285

109bmi9 schistosoma mansoni (blood fluke) . purine-nu...

SW:PNPH YEAST Begin: 28 End: 311

05788 saccharomyces cerevisiae (baker's yeast). p...

SP BAP:Q8XHIS& Begin: 8 End: 272
Io8xhif8 clostridium perfringens. purine-nucleoside
SP FUN:QSUTGl Begin: 40 End: 312
looutgl schizosaccharomyces pombe (fission wyeast).
SP_BAP:QO9X25% Begin: 28 End: 252

1091259 thermotoga maritima. purine nuclecside phos. ..

SP_BAP:QS92ZA55 Begin: 21 End: 271
10%2a55 listeria innocua. pnp protein. 10/2002
SW:PUNA BACST Begin: 7 End: 271

IP778324 bacillus stearothermophilus. purine nucleos. ..

SP BAP:QOSKCNE& Begin: 21 End: 269

!09keng8 bacillus halodurans. purine nuclecside phos. ..

SP_BAP:Q8YS5VZ Begin: 21 End: 271
108y5v2 listeria monocytogenss. pnp protein. &/2002

Connected genome.uab.edu
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A
SW:PNPH HUMAN Begin: 1 End: 289
IPOC459]1 homo sapiens {(human). purine nucleoside pho. ..
SW:PNPH BOVIN Begin: 1 End: 284
IP55859 bos taurus (bovine). purine nuclecside phos. ..
SW:PNPH MOUSE Begin: 1 End: 289
IP224592 mus musculus {(mouse). purine nucleoside pho. ..
SP_IN:Q%W004 Begin: 66 End: 350
109w004 drosophila melanogaster {(fruit fly). cgle758. ..
SW:PNPH YEAST Begin: 28 End: 311
05788 saccharomyces cerevisiae (baker's yeast). p...

"pnp.list" [MWew file] 11 lines, 50% characters
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> pileup Epnp.list

PileUp creates a multiple sequence alignment from a group of related
sequences using progressive, pairwise alignments. It can also plot a
tree showing the clustering relationships used to create the alignment.

EWNEH HUMAN 2859 aa
EWNEH BOWVIN 284 aa
ENEH MOUSE 2859 aa

REWo04 Z85 aa
ENEH YEAST 283 aa

What iz the gap creation penalty (* 8 *) 2 5§
What iz the gap extension penalty (* 2 *) 7 1

This program can display the clustering relationships graphically.
Do you want to:

&) Plot to a FIGURE file called "pileup.figure®
B} Plot graphics on HE7550 attached to /dev/ttyls
) Suppress the plot

Elease choose one (F & +): c
What should I call the ocutput file name {(* pnp.msft *) 72
Determining pairwise similarity scores...

-7z

.45

.69

.52

-45
.70
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PNFH HUMAN
ENEH_BOVIN
EFNFH MOUSE

Q5wo04
PNFH YEAST

ENEH_HUMAN
PNFH EBOVIN
ENEH_MOUZE

Q9wa0 4
ENEH_YEAZT

PNFH HUMAN
ENEH_BOVIN
EFNFH MOUSE

Q5wo04
PNFH YEAST

ENEH_HUMAN
PNFH EBOVIN
EFNFH MOUSE

Q5wo04
PNFH YEAST

ENEH_HUMAN
PNFH EBOVIN
ENEH_MOUZE

Q9wa0 4
ENEH_YEAZT

PNFH HUMAN
ENEH_BOVIN
EFNFH MOUSE

Q5wo04
PNFH YEAST

ENEH_HUMAN
PNFH EBOVIN
ENEH_MOUZE

Q9wa0 4
ENEH_YEAZT

1

MENGYTYEDY
MONGYTYEDY
MENEFTYEDY
~EDTYEYEWI

o Rl

a1

IFDY3ETIPNE
TFDY3ETEPNEF
IFDYNEIPNE
IFEYEETFNF
TVEYQDIPGE

101

VTFEVEVFHL
VITFEVRVFERL
VTFEVEVFHL
CEMEPVRVMEL
TTFEIRVLNH

151

NELRGENDER
NELREFNEER
NELREFNDER
BAPLOGENDER
HELRGFNLDE

zZ01

VAGPBZFETWVA
LEGFHNFETWVA
LAGPNFETWVA
LEGPNYETTA
VEBGPTFETRA

231

CYVDEPAZAL

301

LEDEASZ
[
LEDRGS
Thromsromoms

P P g P

ENTAEWLL3H
QDTAEWLLSH
ETTAEWLLCOH
EEIADFITEG
ENTTNF. ...

PRBTVEPGHAG
PESTVEGHAG
BT VOGHAS
PVITVEGHAG
EEBTVEPGHEG

Liz. YDTLVVT
Liz. YETLVVT
Liz. YETLVVT
Ciz. YEXYLFAT
MEHVYENLIVT

FDRFPAMSD
FEVRFPAMED
FEVRFPAMED
FzPRFEPALVN
DEPRFLALSD

ECRVLOELGA
ECRLLENLGA
ESRLLEMLGA
ELFALPMMGY
ESFMIPMLGGE

LEEL L
CJEEL L

LED. L
DESFVFLEEG

TEHRPQVATT
TEQREPOVAVT
TEYRPQVAVT
BGMRFEIGIT
.. EFFRTLIT

RLVFSFLNZE
RLVFEILNEE
RLVFSLLNZE
RLVVETLEG.

TLMFEEMNES

NALAGSELNEEFR
NALGSZLNENE
NALAGSELINENE
NALGSZINERE
NAAGSETNAEY

AYDRTMROPA
ATYDRDMREOQEA
ATYDRDMREOQEA
SYNEDLINEA
AYDLELRELL

DAVGMETVEE
DAVGMITVEE
DAVGMETVEE
DAVGEMITVHE
DAVGMETVEE

FEANHEEVLAA
FANHEEVLEA
FANHMEVLDA
EANHDEVMAY
FATHAEVLEN

CEIGLEELTD
CEEGLEELYN
CEIGLEELTA
CEEGLEILAD
CEIGLEETIET

ACVM. MOGRE
ACVM. MOGRF
CoWM . MOGRE
ATVMAMOGERF
EYVL.MNGRL

EVEDIMLIRD
EVYGDIMLIRD
EVEDIMLIRD
AVGDIMLMHD
QACDLMCTIYD

LETWRIMEEQ
HITWEOMEEQ
FTAWEOMEEC
IETARAMGIE
FEEWEELEICQ

VIVARHCGLE
VIVARHCGELE
VIVARHCGLE
VITARHCDME
VIVARHCGWE

GROAAQELECQ
GRQAAQRLEQ
GRAAAQTLER
ARNRQRACCE
GETASNDWVON

30
LAQ
LAQ

ELTQ. ..
ELTQ. ..
HLEE. .. .AQ
MICD....FK
EL3RDNEFEEV

100
HMYEGYE LWE
HIMYEGYEFWE
HMYEGYSLEE
HFYEGYPLAE
HEYEGNTLFE

130
HINLEGF 3G0
HINLPZF3GE
HINLEGFCGEO
HYNMLZFAGHN
HLNIFPGLAGD

Z00
RELOEETYWVM
RELOQEETY VM
RELOEETY VM
BNIHWVEVYSC
RELHEGTYTF

250
VEGF3LITHE
VFGFA3LITHE
VEGF3LITHE
VFAFALITHE
VLALBSLITHT

300
FUSILMASIP
FUSLLMASIP
FUSILMESTP
LVSRLIREIH
LTAAVMGEL~




& Adobe Acrobat - [pn)

B Fle Edt Document Tools Wew Window Help

-1aix]
=1=x]

|@%l@ﬂ@

@14 4@ e - @ DOOEE|®:-

]
Q
=
=]
=
[
=
)|

ol

H_YEAST EPPT:'LIIC GLG}I.TIL.RI‘PPP Q]:IPGFI{

H BOVIN FGVRFP:
H MOTUSE FGVEFP
Q9%004 FEPRFFALVH mLD\lI!EIAInHGIESNIHu'G\ .;CLG IAELKEALEMMIVDAT CIMEVFA CRT DEVMAVAENEQEACCE.

CLUSTAL G (1.3) MULTIPLE SEQUENCE ALIGNMENT

File: C:pnp.ps Date: Sun Mar 02 16:52:31 2003

Page 1 of 1
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L EECRLLENLGADATY CGLEVEG: EEVILEAGECE
AESRLLEMLGADAT CELREVFG. EVLDAGEAE

H HOMAH FGDFFP DRTH E GP"'F LECHVI.IKIGP.DAV CGLEVEG: EEVLARGECE
TLEH

YEAST DLELRILLF‘KKWIELKI FLHE F‘J.;GPTF RAESEMIRMLEGEDAT EWIV AEVLEEQGII.!.J
22 ] (=) 27 2

4] 1of1 » M 11xB85in |02 # 4]

GRLVVGILEG - MEVEVMELCG- VEYLF‘ 2GETNFRE AVEDTMLYA
GILHF‘GEH'G"PVVL nmen prmrm'mqvnm. 2EETHARNQACOLMCTY

7 I
L LIRE

CARH R R,

H HJ.TMEH AIIC GLG!I..DI SE GEL‘E".F‘GF [GRACVM - MQGR ESTPLW FEVEVFHLLG - V A FEFEVEDIMLIE
H BD'\.’IH L?IC GLOGLVHE "EI GHL‘P‘F‘GI GRACVH -MOGR PFH. FEVEVEFERLLG - V AG FHFEVGEDIMLIE
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'3 NCBI CDD pfam00896 with Query Sequence added - Microsoft Int - |3 ﬁ

Fl= Edit Wiew Favorites Tools Help n
Address |£_¢'| bt £ nekinlm . nib,goy S tructureG/iodd/fcddsry cgivaschin= 28 m axalin=108seltype =38 Uid =pfam 00836 &queryg j @Go |Links ™
< _ =]
> NCBI Conserved Domain Database
Pubhed Mucleotide Protein Structure Taxonarmy
CD: pfam00896.6, Mtap PNP, Query added PSSM-ld: 4371 Source: Pfam[US], Pfam[UK]
Description: Phosphorylase family 2.
Taxa: cellular arganisms Related: COGO00S, COGO813
Status: Alignment from source Created: 24-5ep-2002
Aligned: 14 rowis PSSM: 270 columns Representative: Consensus

Proteins: [Click here for COART summary of Proteins containing pfam 00855

View 3D Structure ‘With |C"3D j using |Virtua| Bonds j {To display structure, download Cn30)

View Alignment |as |Hypertext v| [width60 | cqjor at|2.0 bits ¥ |

Subset Rows | |up to 10 j |sequences most similar to the queryﬂ

10 20 30 an 50 al

e T e I [
COonsensus 1 DLADLLEREW 3 P I e VEVAY 52
query 24 GLTDKLTORG g RSTVE FGEINGRAC 78
1CGE_A o DPEILEGETE W F L Iy VDOCWL 57 i
1BBO_A 24 GLWVNEKLTOAD 5 E = E MNGEAC 78
1IBD_A 27 PAVAALGEPET iy P A 3 FAHREY B2
gl 2113997 5 TEFEIDTRETY 3 F I = HOWVAFEF 52
gi 2622720 1 EMAEYGRLER L T 51 (e EEVAF 47
gi 2506345 25 ALADOQIENAY E W H L QEVEY 70
gi 2494051 37 GIZTEKLIRDN 9] K = E NEIPV 895
gi 1169270 19 ILADETIENEW E W E L EGV3IV 73

70 g0 an i0a 110 120

c000Fccooloooo®socoloooo®oocoosooFocoslccooFoooolcocc®oooal
COnsensus 23 LA =HD K 34 E LVVED 110
query 79 VM FHM = T = IMLIR 137
1CG6_A 58 LA QHT E H E IVIID 115
1BBO_A 79 VM E'HM = T 13 IMLIE 137
1IBD_A 83 LV THA i} I iy PVLIS 141
gi 2113997 53 LP HH 2 E E WV ED 110
gl 2622720 48 IFp GHD M o R EVVEH 105
gi 2506345 80 v GHFE = I E LVALK 138
gl 2494051 96 VL LHE T i) 28 LMCIY 155
gi 11A9270 74 IA FHFE ] o T LMIIT 132
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Only One Final Word of
== Wisdom...

v “...although the computer 1s a wonderful
helpmate for the sequence searcher and
comparer, biochemists and molecular
biologists must guard against the blind
acceptance of any algorithmic output; given
the choice, think like a biologist and not a
statistician.”

— - Russell F. Doolittle, 1990







