Entrez Gene Quick Start
An NCBI Mini-Course

NCBI's Entrez Gene provides gene-based information such as
chromosome location, sequence, expression, structure, functional,
and homology data. Each record represents a single gene from an
organism. Entrez Gene includes organisms for which there is a
RefSeq genome record.

In this course, we will learn how to obtain information about a human
gene such as:

- mRNA, genomic, and protein sequence

- general gene and protein information

- homologs from other eukaryotes

- known SNPs, and whether the SNPs in the coding region alter
the function of the protein product

- phenotypes associated with mutations

- protein structure

The course will also cover the advantages of Entrez Gene such as
efficient searching options and availability of gene-specific
information for all completely sequenced genomes, including bacteria
and viruses.

The following handout includes the screen shots of the exercise
demonstrated in the mini-course.

URL: http://www.ncbi.nlm.nih.gov/Class/minicourses/entrezgene.html

Course developed by Medha Bhagwat (bhagwat@ncbi.nlm.nih.gov)



Problem 1

Retrieve human entries related to "prion protein” in Entrez Gene. ldentify the
gene for prion protein (PRNP). Name the map location of this gene on the human
genome. What is the function of this protein? What are the alternate gene
symbols? Name the phenotypes associated with the mutations in this gene.

Is the RefSeq mMRNA record reviewed? How many alternatively spliced products
have been annotated for the gene?

To obtain information about the homologs from other eukaryotes, click on the
Homologene link. Change the Display option to "Alignment Scores". How great is
the percent identity between the human and mouse proteins? View the alignment
by clicking on the "Blast" link.

Go back to the Entrez Gene report. Identify the variations annotated on this gene
by clicking on the geneView in dbSNP link. How many of them are missense
(nonsynonymous) changes? To determine whether known SNPs in the coding
region of a gene are associated with any phenotype, access the OMIM record by
clicking on the icon under the “Clinically Associated” column in the SNP report.
Compare the missense changes from the SNP report with the "ALLELIC
VARIANTS" in the OMIM record. Are there any SNPs known to cause a change
in the function of the prion protein?

Go back to the Entrez gene report. To view the site of mutation in the 3D
structure, superimpose the protein sequence on the 3D-structure of the human
prion protein. Select the GENPEPT link for NP_000302 under the section
“Genomic Region, Transcripts and products”. Then select “Related Structure”
from the Links menu, click on the first arrow representing the related structure
and then on the “Get 3D-structure data” button. Identify and highlight the residue
corresponding to the mutation site the 3D structure.
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Order cDNA clone, Links

Official Symbol TP53 and Name: tumor protein p53 (Li-Fraumeni syndrome) [Homo sapiens]
Other Aliases: LFS1, TRP33, p53

Other Designations: p53 tumor suppressor; tumor protein p33

Chromosome: 17; Location: 17p13.1

Annotation: Chromosome 17, NC_000017.9 (7512464..7531642, complement)

MIM: 191170

GenelD: 7157

: PRINP

Official Symbol PRNP and Name: prion protein (p27-30) (Creutzfeldt-Jakob disease, Gerstmann-Strausler-Scheinker syndrome, fatal familial insomnia) [Homo sapiens]
Other Aliases: ASCR, CD230, CJD. GSS. MGC26679, PRIP, PrP. PrP27-30, PrP33-35C. PrPc

Other Designations: CD230 antigen: major prion protein: prion protein; prion protein PrP: prion-related protein

Chromosome: 20; Location: 20p13

Annotation: Chromosome 20, NC_000020.9 (4615069 4630234)

MIM: 176640

GenelD: 5621

: HSPAS

Official Symbol HSPAS and Name: heat shock 70kDa protein 5 (glucose-regulated protein, 78kDa) [Homo sapiens]

Other Aliases: BIP, FL126106. GRP78, MIF2

Other Designations: Heat-shock 70kD protein-5 (ghicose-regulated protein, 78kD): heat shock 70kD protein 5 (ghicose-regulated protein, 78kD); heat shock 70kDa
protein 5

Chromosome: 9; Location: 9933-q34.1

Annotation: Chromosome 9. NC_000009.10 (127036953..127043430. complement)

MIM: 138120
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[~ 1: PRNP prion protein (p27-30) (Creutzfeldt-Jakob disease, Gerstmann-Strausler-Scheinker syndrome, fatal familial insomnia)
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Genomic regions, transcripts, and products t 2
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GeneRIFs: Gene References Inte Function What's 8 GeneRIF?
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1. analysis of species-specific differences in the intermediate states of human and Syrian hamster prion protein detected by high pressure MR
spectroscopy

2. A South African family had 3 progressive dementia and atypical pathology associsted with kuru-lile prion protein plaques. The original mutation
in this family occurred on 2 PRNP allele encoding a 1-octapeptide repeat deletion palymorphism.

3. We found that rPrP fibrils but not alpha-rPrP or soluble beta-sheet rich oligomers caused degeneration of neuronal processes. Degeneration of
processes was accompanied by a collapse of microtubules and aggragation of cytoskelatal proteins.

4. Prion protein gene MM genotype increzses late-onset Alzheimer's disease risk in Polish population

5. human brain PrR(C) interacts with selectins in @ manner that is distinct from interactions in peripheral tissues; alternations in these interactions
may have pathological consequences

&. This is the first publication of data that support the hypothesis that the common methionine/valine polymorphism at codon 128 of the PRNP
gene may modify the susceptibility of women to mild temporal lobe =pilepsy.
7. A novel three extra-repeat (72 bp) insertion within the octapeptide-coding region was identified in 2 Chinese family.

8. the PRNP polymorphism is more common in the Korean than in the Japanese population

5. plasmin cleaves Pre(c) in vitre and the liberated NH(2)-terminal fragment accelerates plasminegen activation
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Submit: New GeneRIF Correction

HIV-1 protein interactions t2

Protein Interaction

1.Tat HIV-1 Tat binds to a stam-loop Structure in the MRNA of prion protein (PrP) that is similar to HIV-1 TAR RNA and infection of astrocytes with HIV-1 PubMed

results in an increased level of PrB mRNA, suggesting Tat upregulates PrP expression

Go to the HIV-1, Human Protein Interaction Database

Interactions t?
Product Interactant Other Gene Complex Source Pubs
NP_000302.1 MP 001155.1 APBB1 HERD PubM
NP_000302.1 MNP 055758.2 CLSTN1 HERD PubM
NP_000202.1 NP 001822.2 cLy HERD PubM
NP_000302.1 NP 001834.2 CNTM1 HPRD PubM

PrBc interacts with CSMKZAL (CK2 alpha). This interaction was modeled on 2 demonstrated interaction between bovine PrBc and human CSNKZA1 (CKZ alpha).
NP_000302.1 NP 001886.1 CSHK2A1 BIND PubM

PrPc interacts with CSMK2AZ (CK2 alpha prime). This interaction was modeled on a demonstrated interaction between bovine PrPc and human CSHKZAZ (CK2 alph
prime).

-

NP_000202.1 MNP 001887.1 CSNK2AZ BIND PubM

PrPc interacts with CSNK2B (CK2 beta) albeit weakly. This interaction was modeled on a demonstrated interaction between bovine PrBec and human CSNK2B [CK2
beta).

NP_000302.1 NP 001311.3 CSNK2B EIND PubM

NP_00020Z.1 NP _004393.1 DNM 1 HERD PubM

NP_00030Z.1 NP 570625.1 DERS HERD BubM

NP_000202.1 NP _002077.1 GEBZ HPRD PubM
Pric interacts with HSPAS [BiP).

NP_000302.1 NP _005338.1 HSPAS BIND BubM
Prc interacts with HSPD1 (Hsp&0). This interaction was modeled on a demonstrated interaction between hamster Prec and human HSPDL (Hsp60).

NP_00020Z.1 NP _002147.2 HSBD1 EIND PubM

o Ann=nT 1 ND AnnaiE 1 Liram uoen [Ny
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Markers

WI-18738(e-PCR) ]
Links: UniSTS:1017
Alternate names: HSA.55; RH57301; STS-D00015

SGC44304(e-PCR)
Links: UniSTS:2335
Alternate names: EST498946; RH57429

D2051014(e-PCR)
Links: UniSTS:21619
Alternate names: GO0-677-676; GDB:120720; GDB:677676; RH14068; RH63750; SHGC-12813; 5t5G10911; UTR-03221; WI-
7784

RH71030(e-PCR)
Links: UniSTS:34672
Alternate names: GDB:177793; st5G20232

RH47809(e-PCR)
Links: UniSTS:38471
Alternate name: stSG28721

RH70248(e-PCR)
Links: UniSTS:43453
Alternate name: T27631 =

Genotypes

See PRNP SNP GeneView Report
See PRNP SNP Genotype Report

Phenotypes

Phenotypes

Creutzfeldt-Jakob disease
MIM: 123400
Gerstmann-Straussler disease
MIM: 137440
Huntington disease-like 1
MIM: 603218
Insomnia, fatal familial
MIM: 600072
Prion disease with protracted course
MIM: 606688

Pathways

KEGG pathway: Neurodegenerative Disorders
01510

KEGG pathway: Prion disease
05060

Homology

Mouse, Rat
Map Viewer

GeneOntology Provided by GO&

Function Evidence

GPI anchor binding IEA

copper ion binding TAS PubMed
microtubule binding IDA PubMed
protein binding IP1 PubMed

Process Evidence

cellular copper ion homeostasis NAS PubMed
metabaolic process TAS PubMed
response to oxidative stress Iss

Component Evidence

Golgi apparatus Iss
cvtoplasm TAS BubMed
endoplasmic raticulum Iss
axtrinsic to membrane TAS PubMad
lipid raft Iss
membrans IEA

plasmz membrane Iss

General protein information %2




General protein information t 2

Names
prion protein
CD230 antigen
prion protein PrP
major prion protein
prion-related protein

NCBI Reference Sequences (RefSeq) t?

RefSeqs maintained independently of Annotated Genomes
These reference sequences exist independently of genome builds. Explain

mRNA and Protein(s)

1. NM 000311.3 P 000302.1 prion protein preproprotein
Description  Transcript Wariant: This variant (1) represents the longest transcript. Variants 1-5 encode the same protein.
Source q e(s) AW452130,BC022532,DA257032,M13353
C cDs CCDS13080.1
Conserved Domains (1) summary

smart00157 | PRP: Major prion protein: The prion protein is a major compenent of scrapie-associsted fibrils in
Location:23-220 | Creutzfeldt-Jskob disease, kuru, Gerstmann-Straussler syndrome and bovine spongifarm
Blast Score:546 | encephalopathy.

2. NM 001080121.1 -NP 001073590.1 prion protein preproprotein
Description = Transcript WVariant: This variant (3) uses an alternate splice site in the 5' UTR compared to variant 1. Variants 1-5 encode
the same protein.

Source e(s) AW452130,BC022532,BP251427,DA122620,M13899
Conserved Domains (1) summary

smart0157 | BRP; Major prion protein; The prion protein is a major component of scrapie-associsted fibrils in
Location:23-230 | Creutzfeldt-Jakob disease, kuru, Gerstmann-Straussler syndrome and bovine spongiform
Blast Score:546 | encephalopathy.

3. NM 001080122.1-NP 001073591.1 prion protein preproprotein
Description = Transcript Variant: This variant (4) uses an alternate splice site in the 5' UTR compared to variant 1. Variants 1-5 encode
the same protein.
Source q e(s) AW452130,BC022532,BI669189,DA297032,M13333
Conserved Domains (1) summary

smart00157 | PRP; Major prion proteins The prion protein is @ major component of scrapie-associated fibrils in
Location:23-230 | Creutzfeldt-Jskob disease, kuru, Gerstmann-Straussler syndrome and bovine spongifarm
Blast Score:546 | encephalopathy.

4. NM 001080123.1 NP 001073592.1 prion protein preproprotein
Description  Transcript WVariant: This variant (5) uses an alternate splice site in the 5' UTR compared to variant 1. Variants 1-5 encode
the same protein.

Source e(s) BC022532,0B461478,M13899
Conserved Domains (1) summary

smart00157 | BRPE; Major prion protein; The prion protein is a major compenent of scrapie-associsted fibrils in
Location:23-220 | Creutzfeldt-Jskob disease, kuru, Gerstmann-Straussler syndrome and bovine spongifarm
Blast Score:546 | encephalopathy.

5. NM 183079.2 NP 898902.1 prion protein preproprotein
Description = Transcript Variant: This variant (2) uses an alternate splice site in the 5' UTR compared to variant 1. Variants 1-5 encode
the same protein.
Source e(s) AW452130,AY00 BC022532,0A122620
C CDS CCDS13080.1
Conserved Domains (1) summary

smart00157 | PRP; Major prion protein; The prion protein is @ major component of scrapie-associated fibrils in

10



Reference assembly
Genomic

1. NC_000020.9 Reference assembly
Range 4615069..4630234
Download | GenBank FASTA

2. NT_0113287.8
Range | 4607069..45622234
Download | GenBank FASTA

Alternate assembly (based on Celera assembly)
Genomic
1. AC_000063.1 Alternate assembly (based on Celera assembly)

Range | 4736784..4751948
Download | GenBank FASTA

2. NW_927317.1
Range | 4593960..4609124
Download | GenBank FASTA

Related Sequences

Nucleotide Protein
Genomic AACO5365.1
Genomic AAD46098.1
Genomic 627
Genomic None
Genomic AL133356.2 CAB75503.1
CAI190:

Genomic AY219882.1 AAODB3635.1
Genomic AY213883.1 AADB3636.1
Genomic AY458651.1 21603.1
Genomic CH4711233.2 EAX10445.1

EAX10450.1
Genomic DQ408531.1 ABD62004.1
Genomic M81523.1 AABS5442.1
Genomic M81530.1 AABS5443.1
Genomic 71208.1 AABZ 1
Genomic 71210.1 AABZ0522.1
Gencmic 71212.1
Genomic  573378.1
Genomic  580535.1 AAB21334.1
Genomic 580722.1 AABS50648.2
Genomic 580743.1 AABS50649.2
Genomic 583341.1 AABS07T7.1

Genomic uU2s5185.1 AACTST25.1

Genomic X83416.1 CAASS442.1

=
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Entrez Gene ==

All Databases Pubhled Nucleotide Protein Genome Structure

Taxonomy
— ] [E==]
| Limits | Previewindex | History | Clipboard | Details |
Display | Full Report =l show|[20 l[Sendto [
‘A||11 ‘ Current Only 1 | Genes Genomes 1 | SNP GeneView 1
" 1: PRNP prion protein (p27-30) (Creutzfeldt-Jakob disease, Gerstmann-Strausler-Scheinker syndrome, fatal familial insomnia) ) Entrez Gene Home
[ Homo sapiens ] ¥ Table Of Contents
GenelD: 5621 updated 28-0Oct-2007
Summary
Summary b2 Genomic regions, transcripts...
Genomic context
Official Symbol PRNP Bibliography .
provided by HGNG HIV-1 protein interactions
fficial Full feldt-Jakob d ler-Scheink d fatal familial Interactions
Official Full Name prion protein (p27-30) (Creutzfeldt-Jakob disease, Gerstmann-Strausler-Scheinker syndrome, fatal familia General gene information
insomnia) . HGNC General protein information

Reference Sequences

Primary source HGNC:9449 Related Sequences

See related Er :ENSG00000171867; HPRD:01453; MIM: 176640 Additional Links
Gene type protein coding ¥ Links Explain
RefSeq status Reviewed Order cDNA clone
Organiem  Homo sapiens Books
rganism Homo sapiens Conserved Domains
Lineage Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Euarchontoglires; Genome
Primates; Haplorrhini; Catarrhini; Hominidae; Homo GEO Profiles
Also known as CID; GSS: PrP; ASCR; PRIP: PrPc: CD230; MGC26679: PrP27-30: PrP33-35C :‘;’;‘f);’i"f
Summary The protein encoded by this gene is a membrane glycosylphosphatidylinositol-anchored glycoprotein that tends to CoreNucleotide
aggregate into rod-like structures. The encoded protein contains a highly unstable region of five tandem EST
octapeptide repeats. This gene is found on chromosome 20, approximately 20 kbp upstream of a gene which Nucleotide
encodes a biochemically and structurally similar protein to the one encoded by this gene. Mutations in the repeat OMIA
region as well as elsewhere in this gene have been associated with Creutzfeldt-Jakeb disease, fatal familial OMIM
insomnia, Gerstmann-Straussler disease, Huntington disease-like 1, and kuru. Alternative splicing results in multiple Full text in PMC
transcript variants encoding the same protein. Probe
Rrctain

My NCBI
Help Sion In] [Redister]

N ] .
Zearch | HomoloGene = | for Go Clear

[ Limits | Previewindex | History | Clipboard | Details |

Display | HomoloGene i~ Showl 20 jl Sendto j
[ | Surmmary =
| All: 1T Brief
HomaoloGene
C1:H Nt oCor ed in Amniota Download, Links
Multiple Alignment
AN i
Gene wL Proteins
Genes FASTA, o ghother Proteins used in sequence comparisons and their conserved
during i LinkOut domaln architectures.
Felated HomoloGene Links
Congerved Dormain Links
ai| HeGene Links @ MNP B9RINZ1 — —_
pri GEO Profile I__|nl<s_ ob disease, 253 aa
¢ CoreMuclectide Links rome, fatal
far EST Links —
GES Links
b= H | MP_001003053.1 — —_—
g:ﬁfﬂtmks ob disease, 2683 aa
: EOMIM Links rame, fatal
FtC Links
@ G G| MP_642006.2 — —
prion protein (p27-30) (Creutzfeldt-Jakob disease, 257 aa
Gerstmann-Strausler-Scheinker syndrome, fatal
farmilial insormnia)
@| Mus musculus Prp G| MP_035300.1 — —
prion protein 254 aa
| Rattus norvegicus Prap @ MP_036763.1 —_ —_—
prion protein 254 aa
@1 Gallus gallus PRMP @) MP_290795.1
prion protein (p27-30) 267 aa
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Search |HomoloGene fcr Clear
= ~ prwwreny | Dt |
bispiy [AlgmeniSeoes =] Show [0~ [Sendn ]
Al 1 | Fungi 0 | Mammals: 0 =
Dowenload, Links
Alignment Scores
Gene Identity (%) Substitution Rates '
Species Symbaol Protein DNA d dy/ds dyr/dye
Homo sapiens PRNP
vs. Pan troglodytes cD230 99.2 8.2 0.005 0.135 0.545 EBlast
vs. Canis lupus familiaris FRKP B7.7 87.3 0.139 0126 0.282 Blast
vs. Bos taurus MGC140197 920 88.0 0.130 0.084 0.348 Ela
vs. Mus musculus Prnp 501 85.3 0.163 0.077 0.342 EBla:
vs. Rattus norvegicus Pmp 83.7 86.8 0.145 0.0%0 0.260 Elast
vs. Gallus gallus FRNF 47.1 574 0.631 0.399 0.678 Elast
Pan troglodytes CD230
vs. Hormo sapiens FRKP 899.2 8.2 0.008 0.138 0.548 Blast
vs. Canis lupus familiaris PRNP 877 87.3 0.139 0126 0.253 Elast
vs. Bos taurus MGC140197 92.0 a7.9 0132 0.083 0.300 Elast
vs. Mus musculus Pmp 501 g5.2 0.165 0.07% 0.307 Elast
vs. Rattus norvegicus Prnp 89.7 8e.7 0.146 0.085 0.229 EBlast
vs. Gallus gallus FRKP 471 56.9 0.642 0.351 0.882 Blast
Canis lupus familiaris PRNP
vs. Homo sapiens PRNP 877 87.3 0.139 0126 0.282 Elast
vs. Pan troglodytes cD230 87.7 87.3 0.139 0126 0.253 Elast
vs. Bos taurus MGC140197 91.4 67.3 0139 0.068 0.259 Elast
vs. Mus rmusculus Prnp 86.9 g2.5 0.200 0.092 0.335 Blast
vs. Rattus norvegicus Prnp B86.9 836 0.185 0.099 0.300 Blast
vs. Gallus gallus FRNP 48.9 558 0.673 0.338 0.908 Elast
Bos taurus MGC140197

OMIM

BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.17 [Aug-26-2007]

Matrix [BLOSUMEZ =] gap openfTT | gap extension: [
x_dropoff |0 axpa:tJWDDDD wordsize: |3 Fitter ™ View option | Standard 2
Masking character option | X for protein, n for nucleotide |  Masking color option | Black =

I” Show CDS translation _Align

3«1335270 rion mtam reproprotein [Homo sapiens] >9;1H“06113\r5f]]\? 00030" 1| prion protein preproprotein [Homo sapiens] >gi|122056623|ref[NP 001073‘90 l\prmnprntan
iens] >gi[122056628|ref[NP 0010735921 prion protein prt
>g;\l309]"\spIPU41<§LPRIO HUMAN Major prion protein precursor (PrP) (PrP27-30) (PrP33 35C) (ASCR) (CD230 antigen) >gi[190468|gb| AAA60182.1| prion protemn >gi69961...

Length =253 (1 2353)

Seqnen:e 1'

Sequence 2: gi| 1317347 3|prion protein [Mus musculus] >>gj|130914|sp|[P04925PRIO MOUSE Major prion protemn precursor (PrP) (PrP27-30) (PrP33-35C) (CD230 antigen)
=gi|200529|gb|AAA39997 1| prion protein >gi2865215|gb| AAC02804.1| short incubation prion protein Propa [Mus musculus] >gi|13879449|sb|AAH06703.1| Prion protein [Mus musculus]
>gi|71060019|emb|CAT18553 1| Prap [Mus mmscuhis] >gi| 74182795|dbjBAE34724 1| unnamed protein product [Mus musculus] >gj|74186646|dbj BAE34788 1| unnamed protein product [Mus

musculus] >gi|74192797...
Length =254 (1 _ 254)

NOTE Bitscore and expect vahie are calculated based on the size of the nr database.
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Search | Gene -| for Go Clear

Limits | Preview/ndex T History T Cliphoard T Details ‘}
Display | Full Report | show [20 x|[SortbyRelevance x|[Sendto x|

All:1 | Current Oty 1 | Genes Genomes: 1 | SNE Gensview: 1 [g]

7' 1: PRNP prion protein (p27-30) (Creutzfeldt-Jakob disease, Gerstmann-Strausler-Scheinker syndrome, fatal familial insomnia) [ ) Entrez Gene Home
Homo sapiens ]

¥ Table Of Contents

GenelD: 5621 updated 17-Mar-2008
Summary
Summary t 2 Genomic regions, transcripts...
Genomic context
official Ssymbol PRNP Bibliography
v provided by HGNG HI¥-1 protein interactions
. . . Interactions
Official Full Name prion protein (p27-30) (Creutzfeldt-Jakob disease, Gerstmann-Strausler-Scheinker syndrome, fatal familial General gene information
insomnia) General protein information
provided by HGHGC Reference Sequences
. Related Sequences
Primary source HGMC:9449 Additional Links
See related Ensembl: ENSGO0000171867; HPRD:01453; MIM: 176640 ¥ Links Explain
Gene type protsin coding Order cDMA clone
: Books
RefSeq status Reviewed Conserved Domains
organism  Homo sapiens Genome
. GED Profiles
Lineage Eukaryota; Metazoa; Chordata; Craniats; Wertebrata; Eutelsostorni; Mammalia; Eutheria; Euarchontoglires; HomoloGene
FPrimates; Haplorrhini; Catarrhini; Horninidae; Hormo Map Viewer
. . . . . . . . . CoreMucleotide
Also known as CID; GSS; PrP; ASCR; PRIP; Prbc: CD230; MGC2EGTI; PrP27-30; PrP33-350 oot
Summary The protein encoded by this gene is a membrane glycosylphosphatidylinositol-anchored glycoprotein that Nueleatide

tends to aggregate into rod-like structures, The encoded protein contains a highly unstable region of five
tandem octapeptide repeats. This gene is found on chromosome 20, approximately 20 kbp upstream of 3 gene

OMIM

Full text in PMC
b

which encodes a biochemically and structurally similar protein to the one encoded by this gene. Mutations in o

Protein
the repeat region as well as elsewhere in this gene have been associated with Creutzfeldt-lakob disease, PubMed
fatal familial insomnia, Gerstmann-Straussler disease, Huntington disease-like 1, and kuru, Alternative splicing PubMed (OMIM)
results in multiple transcript variants encoding the same protein. PubMed (GeneRIF)
SHP
SMNP: Genotype
N " . MNP Geneview
Genomic regiens, transcripts, and products &2 Tavonomy
. URiSTS
Go to reference sequence details Try our new Sequence Viewer AceVisw
CCDS
Ensembl

Euidence Miewer

Protein  Genome  Structure  PopSet onar Ol

Search for SNP on NCBI Reference Assembl

Search Entrez | SNP x| for Ga
BUILD 128 SNP linked to Gene PRNP(genelD:5621) Via Contig Annotation
:;:ﬁ:h?:g?[r:v Send |rs# on all gene models to Batch Query  Download | all rs# to file. | {h§ O orves Reron
searching the SNP
FAQ Archn
lGene Model (nRNA alignment) information from genome sequence 4
Total gene model (contig mRINA transcript): 4
mrma franscript  protein  Imma orientation Contig Contig Label List SNP
ML 000311 3 plus strand I 000302 1 forward NT 0113878 reference <- cmrently shown
M 000311 3 plus strand NP 000302 1 forward W 5273171 Celera View snp on Geneldodel
MM 1830732 plus strand P 258302, 1 forward WT 0113878 reference View snp on Genelfode]
MM 183079 2 plus strand NP 298302 1 forward MW 9273171 Celera View snp on Genehdodel

I” show rare variation © in gene region * cSNP O has frequency © double hit  refrash

gene model Contig Label ~ Contig mIma protein  1uma orientation transeript snp count
(contig mRNA transcript):  reference  INT 011387 8 WM 000311 3 NE 000302 1 forward plus strand 22, coding

5
Color Legend
' UL

3 A 5 o

Region Cﬂfl?lg mRNA dbSNP r.s# Hetel:n- Validation 3D Cl.mlc.a]]y Function dbSNP Prnltem Codon acid
position pos  clisterid zygesity — Associated allele residue pos pos

exon_1 4619867 101 start codon 1
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4620538772 re6052773 N.D

SYRONYIOUS Ala[A] 3
conbig

reference

C Al[A] 3 224

4620625 859

1511538758 N.D. synonymous & Gly[G] 3 253
conbg

N.D
reference

A Gly [G] 3 253

All Databases Pubed

OMIM T
Hopkins n
Online Mendelian Inheritance in Man = Um'vzniry Sign In] [Register]

Search | OMIM for || Clear
Limits | Previewindex | History | Glipboard | Details |

Display | Detailed =]snow[en l[Sendo =]

176640 GeneTests, Li
PRION PROTEIN; PRNP

Alternative titles; symbols

PRP
PRION-RELATED PROTEIN; PRIP

Gene map locus 20pter-pl2

XT
DESCRIPTION

The PRIP gene encodes the prion protein, which has been implicated in warious types of transmissible neurodegenerative spongiform encephalopathies. The human prion diseases
occur in inherited, acquired, and sporadic forms. Approximately 15% are inherited and associated with coding mutations i the PRIP gene Inherited prion diseases include familial

Creutzleldt-Taltob disease (CTD; 123400), Gerstmann-Straussler disease (G3D; 137440), and fatal farilial insommnia (FFI, 600072), Acquired prion diseases mclude fatrogenic CID,

kury (245300), variant CTD (vCID) in humans, scrapie in sheep, and bovine spongiform encephalopathy (BSE) in cattle. Prion diseases are also referred to as transmissible

spongiform encephalopathies (T=E). Variant CTD is believed to be acquired from cattle infected with BZE. However, the majority of human cases of prion disease occur as sporadic

CID (sCID) (Collinge et al, 1596, Parchi et al, 2000; Hill et al,, 2003). &

CLONING

Qesch et al (1985) isolated a cDITA clone corresponding to a pathogenic PrP fragment from a scrapie-infected hamster brain cDNA library. Seuthern blotting with PrP cDIA
revealed a single gene with the same restriction patterns in normal and scrapie-infected brain DIA. A single PrP-related gene was alse detected in murine and human DA,
Proteinase K digestion yielded PrP 27-30 in infected brain extract, but completely degraded the PrP-related protein in normal brain extract. g

Eretzschmar et al (1986 isolated a FRNP cDITA from a human retina cDN A library. The 253-amino acid protein shared 90% amino acid sequence identity with the hamster protein|

Morthern blot analysis detected a 2.5-kb mEMNA in a variety of human neureectodermal cell lines

Basler et al (1926 determined that the pathogenic PrP protein in scrapie and normal cellular FrP are encoded by the same gene. The PrF coding sequence encodes an amno-termin;
signal peptide. The primary structure of PrP encoded by the gene of a healthy animal did not differ from that encoded by a cDITA from a scrapie-infected animal, suggesting that the

ks
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76640
PRION PROTEIN: PRNP

ALLELIC VARIANTS
(selected examples)

+ 0001 CREUTZFELDT-JAKOB DISEASE [PRNP, EXTRA OCTAPEPTIDE CODING REPEATS]
GERSTMANN-STEATUSSLER DISEASE, INCLUDED
HUNTINGTON DISEASE-LIKE 1, INCLUDED

+ 0002 GERSTMANN-STRAUSSLER DISEASE [PRNP, PRO102LEU]

+ 0003 REMOVED FROM DATABASE

+ 0004 GERSTMANN-STRAUSSLER DISEASE [PRNP, ALAT17VAL]

+ 0005 PRION DISEASE, SUSCEPTIBILITY TO [PRNP, MET129VAL] dbSNP
ALZHEMMEE DISEASE, EARLY-OMNSET, SUSCEPTIEILITY TO, INCLUDED
APHASIA, PEIMARY PROGEESSIVE, SUSCEPTIEILITY TO, INCLUDED

+ 0006 CREUTZFELDT-JAKOB DISEASE [PRNP, GLU200LYS] dbSNP
FATAL FAMILIAT INSONMIIA, DNCLUDED

+ 0007 CREUTZFELDT-JAKOE DISEASE [PRNP, ASP178ASN AND MET129VAL]

+ 0008 REMOVED FROM DATABASE

+ 0009 REMOVED FROM DATABASE

+ 0010 FATAL FAMILIAL INSOMNIA [PRNP, ASP1T8ASN AND MET129]

+ 0011 GERSTMANN-STRAUSSLER DISEASE [PRNP, PHE198SER]

+ 0012 GERSTMANN-STRAUSSLER DISEASE [PRNP, GLN217ARG]

+ 0013 REMOVED FROM DATABASE

+ 0014 CREUTZFELDT-JAKOB DISEASE [PRNP, VAL210ILE]

+ 0015 GERSTMANN-STRAUSSLER DISEASE [PRNP, PRO105LEU]

+ 0016 CREUTZFELDT-JAKOB DISEASE [PRNP, VAL180ILE]

+ 0017 CREUTZFELDT-JAKOB DISEASE [PRNP, MET232ARG]

DEMENTIA TEWY BODY TNCTUDED

# (Gane man

OMIM = Lo

dendelian Inheritance in Man % == University

Online

All Datab *ubhdec ! Protein e Structure oy Omind

Search | Obdlkd - forl Go | Clear |

P

Limits | Previewindex | History | Clipboard | Details |

Display | Detailed ~|show|20 =|[Serdtn x|

176640 et
PRION PROTEIN: PRNP \> b Books
Tk Gene

Alternative titles: symbols » GEO Profiles
b HomoloGene

PRP b OMIA

PRION-RELATED PROTEIN; PRIP > froe i FHe

b Gene Genotype
F GeneView in dbSHP
Gene map locus 20pter-pl12 b UniGens
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TF
SHNP: Genotype
SHP: Geneliew

Genomic regions, transcripts, and products 2 Taxonomy
UnisTS
Go to reference sequence details Ire curnew Sequence Viewer Araview
CCDS
Ensembl
Evidence Viewer
HC_000020.9 DB
[ 4614797 b [4630234 GeneTests for MIM: 176640
= = HGMD
[ERTTEER S HP_00050201  praproprobein  GO0S3050-1 HGNE
NH_0ni0En121.1 —
[iREEm — HPRD
NP0 L0012,
Nl\-m -— HUGE Mavigator
W - coding resion W - untranslabed resion KEGG
MGC
ModelMaker
PharmGKe
Prion Protein/CID database
UniGene
Genomic context t2 LinkOut
>
chromosome: 20; Location: 20p13 S22 PRNP in MapVisuar Entrez Gene Info
[sszases [ssasors P Feedback
RPL7ALZ RPSAL2 Locto0250e LOC100151547 P subscriptions
PP s PRHD
PRAT
Ne3

LR
)

: ; | myncall
Protein Sinn In] [Registey]

Pubhded

. Protein me
Search | Protein = | for Go Claar

Limits Previewindex Histary Clipboard Details
Display |GenPem j Shnwl b jl Send to j

Range: from |begin 1o [end Features: | 8NP W coDD W HPRD  + Refresh

OhIM

BLink, Conserved Domaing,
Links

M 1: WP 000302 Reports prion protein pre  [sid506113]
Comment Features Seguence
Locus NP_000302 253 aa linear PRI 16-MaR-2008

DEFINITION prion protein preproprotein [Homo sapiens] .
ACCESSION NFP_000302

VERSICN NFP_000302.1 GI:4506113
DESOURCE REFSEQ: accession NM 000311.3
REYWORDS .

SOURCE Bomo sapiens (human)

ORGANISM Homo sapiens
Eukaryota:; Metazoa; Chordata: Craniata: Vertebrata: Euteleostomi:
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidaes; Homo.

REFERENCE at, iresidues 1 to 253)

RUTHORS  Poleggi,A., Bizzarro,A., Acciarri,A., Antuono,P., Bagnoli, .,
Cellini,E., Forno,G.D., Giannattasio,C., Lauria i., Matera, M.G.,
Nacwias,B., Puopolo,M., Seripa,D., Sorbi,S., Uekstein,D.R.,
Pocchiari, M. and Masullo,C.

TITLE Codon 129 polymorphism of prion protein gene in sporadic
dlzheiwer's disease

JOUBNAL  Eur. J. Neurol. 15 (2}, 173-178 (2008)

PUBMED 15217885

REMARK ~ GeneRIF: This study doss not support a role of PRNP polywmorphism as
2 susceptibility factor for Alzheimer's Disease.

REFERENCE 2 (residues 1 to 253)

AUTHORE  Sakudo, k., Nakamura,I., Tsuji,5. and Tkuta,X.

TITLE GPI-anchor less human prion protein is secreted and glycosylated but
lacks superoxide dismutase activity

JOURNAL  Int. J. Mol. Med. 21 (2), 217-222 (2008)

PUEMED 15204788

REMARK ~ GeneRIF: The glycosylphosphatidylinositol-ancher site, but not
glycosylation, appears to be essential for the secretion of PrF.

REFERENCE 3 iresidues 1 to 253)
AUTHORS  Nadifi,S., Slassi,I., Hachimi,K.M., Gazzaz,B., Bellayou,H.,

17




XA Y
S Protein
1 3 Protein . Strusture
Search | Protein x| for Go Clear
Lirnits Previewsincex Histary Cliphoard
Display | GenPept =lishow[5  wl[sendw =]

Range: from |begin to |end Features "—W 'jm F};}m;l Refresh

M1: NP 000302, Reports prion protein pre. .[gi4506113]

Comment Features Seguence

Locus NF_000302 253 an linear PRI 16-MAR-z008
DEFINITION prion protein preproprotein [Homo sapiens].
ACCESSION  NP_000302

VERSION NP_00030Z.1 GI:4506113
DESOURCE REFSEQ: accession NM 0003113
EETWORDS

SOURCE Homo sapisns (human)

ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Wertebrata; Euteleostomi;
Memmalia: Eutheria; Euarchontoglires: Primates: Haplorrhini:
Catarrhini; Hominidae: Homo.

REFERENCE 1 (residues 1 to 253}

RUTHORS  Poleggi,A., Bizzarro,A., Aeciarri,A., Antuons,P., Bagnoli,S.,
Cellini,E., Forno,G.D., Giannattasio,C., Lauria,i., Matera,M.G.,
Hacmias,E., Puopolo,M., Seripa,D., Sorbi,S., Uekstein,D.R.,
Pocchiari, M. and Masullo,C.

TITLE Codon 129 polymorphism of prion protein gene in sporadic
hlzheimer's disease

JOURNAL  Eur. J. Neurol. 15 (2}, 173-178 (2008)

DUBMED _ 1mo1

Details

oniM

[Sian In] [Register]

BLink, Conserved Domaing,

T

b Gene

b Genome Project
¥ HornoloGens

¥ CoreNucleotide
b Full text in PMC
b Identical Proteins /
¥ Protein (UniProtkB)

b PubMed (RefSeq)
b Gene Genotype
» GeneWiew in dbs|
b Related Structur:
» Related Sequences

» Domain Relatives
¥ Genome

b Map Viewer

b OMIM

» PubMed

» SR

b Taxonomy

¥ LinkOut

Related Structures

PubMed

Blast | Entrez Structure

Query: prion protein preproprotein [Homa sapiens]

[gi: 4506113
List | | All MMDB -| sequences, sortby |BlastE value x| and display as | Graphic >

Show Page |1 =] at|so  structures per page

74 hats with known structures found

Page 10f 2 Next >
1 255
| e
Query
e
E

Structure value

10LX A 1e-125

10LZ A 1e-125

Related Structures

Bla:t

pricn prodedn preproprotéin [Homo sapisns)
] 113
re:  1QLX Chain A, Human Prion Pratein

QRS )| o)
re 1o [Views in cnan =] (Todisplay structure, download Coil)

E-value = Le-125%, Bit score = 468, Aligued length = 208, Soqaence Tder

Reference:
B Wang v, Adduns k3, Chan 1, Gear Ly, He 1, b 5, Lu S, Madej T, BarchlurBausr &, Thinrran BA, Thang W, Rrysey EH (2007), M0k ansssaring prarmin
swuncns with Fotras's 305t . Sucheie Acids Has, 152 X
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Problem 2

Retrieve human entries related to "colon cancer" in Entrez Gene. Identify the
gene MLH1. Name the map location of this gene on the human genome. What is
the function of this protein? What are the alternate gene symbols? Name the
phenotypes associated with the mutations in this gene.

Is the RefSeq mMRNA record reviewed? How many alternatively spliced products
have been annotated for the gene?

To obtain information about the homologs from other eukaryotes, click on the
Homologene link. Change the Display option to "Alignment Scores". How great is
the percent identity between the human and mouse proteins? View the alignment
by clicking on the "Blast" link.

Go back to the Entrez Gene report. Identify the variations annotated on this gene
by clicking on the geneView in dbSNP link. How many of them are missense
(nonsynonymous) changes? To determine whether known SNPs in the coding
region of a gene are associated with any phenotype, access the OMIM record by
clicking on the "Yes" link under the OMIM column in the SNP report. Compare
the nonsynonymous changes from the SNP report with the "ALLELIC
VARIANTS" in the OMIM record. Are there any SNPs known to cause a change
in the function of the MLH1 protein?

Go back to the Entrez gene report. To view the site of mutation in the 3D
structure, superimpose the protein sequence on the 3D-structure of E.coli multL
protein. Select the GENPEPT link for NP_000240 under the section “Genomic
Region, Transcripts and products”. Then select “Related Structure” from the
Links menu, click on the first arrow representing the related structure and then on
the “Get 3D-structure data” button. Identify and highlight the amino acid
corresponding to the human MLH1 isoleucine 32 on the 3D structure. What is the
amino acid at this position in the E.coli protein? Based on this information, do you
think the 132V mutation in the human protein will alter its function?
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