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.nchi.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 mRNA 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
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 prion protein?

Go back to the Entrez gene report. View the list of similar proteins through the
"BL" link in the next to the protein NP_000302. To view the site of mutation in the
3D structure, superimpose the protein sequence on the 3D-structure of human
prion protein (use BL--3D-structure button--click on the first blue dot--Get 3D
Structure Data). Identify and highlight the mutated residue on the 3D structure.
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M1: TP53 arder cDMA clone, Links

Official Symbol TF53 and Name: tumor protein p53 (Li-Fraumeni syndrome) [Homs sapiens]
Other Aliases: LES1, TRP53, p53

Other Designations: p53 tumor suppressor, tumor protein p53

Clromosome: 17; Location: 17p13.1

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

DMIM: 181170

GenelD: 7157

PE Order cDMA clone, Links

icial Symbol PENP and Name: prien protein (p27-30) (Creutzfeldt-Taleob disease, Gerstmann-Strausler-Scheinker syndrome, fatal familial insommnia) [Homo sapiens]
Other Aliases: ASCR, CD230, CID, G35, MGC26679, PRIP, PiP, PrP27-30, PrP33-35C, PrPc

Oiher Desianations: CD230 antigen; major prion protein, prion protein; prion protein PrP; prion-related protein

Related Sites Chromosome: 20; Location: 20p13

Amnotation: Chromosome 20, MC_000020. (4615065, 4630234)

MIM: 176640

GenelD: 5621

IFs

HSPAS Order cDMNA clong, Links
Official Symbol H3PAS and IName: heat shock 70kDa protein 5 (glicose-regulated protein, 78kDa) [Homo sapizns]

Other Aliases: BIP, FLI26106&, GRP7E, MIF2

Other Designations: Heat-shock 70D protemn-5 (glucose-regulated protemn, 78kD); heat shock 70kD protemn 5 (glucose-regulated protem, 78KDY); heat shock 7T0kDa
protein 5

Chromosome: 9; Location: $933-¢q34.1

Amnotation: Chromosome 8, NC_000008.10 (127036553, 127043430, complement)

MIN: 138120

GenelD: 3309
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" 1: PRNP prion protein (p27-30) (Creutzfeldt-Jakob disease, Gerstmann-Strausler-Scheinker syndrome, fatal familial insomnia) [

Homo sagiens ]
GenelD: 5621

updated 08-Jul-2007

Summary
official Symbol

Official Full Name

Primary source
See related
Gene type
RefSeq status
Organism

Lineage

Also known as

Summary

t2
PRNP
provided by HGNG

prion protein (p27-20) (Creutzfeldt-Jakob disease, Gerstmann-Strausler-Scheinker syndrome, fatal familial
insormnia)

provided by HGNG
HGNC: 9449
Ensembl: ENSG00000171867; HPRD:01453; MIM: 176640

protein coding
Reviewed
Homo sapiens

Eukaryota; Metazoa; Chordata;, Cramiata; Vertebrata; Euteleostomy; Mammalia, Eutheria; Euarchontogiires;
Primates; Haplorrhini; Catarrhini; Hominidae, Homo

CID; GSS; PrP; ASCR; PRIP; PrPc; CD230; MGC26679; PrP27-30; PrR33-35C

The protein encoded by this gene is a membrane glycosylphosphatidylinositol-anchored glycopratein that 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 a gene which
encodes a bhiochemically and structurally similar protein to the one encoded by this gene. Mutations in the repeat
region as well as elsewhere in this gene have been associated with Creutzfeldt-Jakob disease, fatal familial
insomnia, Gerstmann-Straussler disease, Huntington disease-like 1, and kuru. Alternative splicing results in multiple
transcript wariants encoding the same protein.
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feldt-Jakob disease, Gerstmann-Strausler-Scheinker syndrome, fatal familial insomnia) [
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71867, HPRD:O1453; MIM: 176640

Organism Homo sapiens

t2

provided by HGNG

) (Creutzfeldt-Jakob disease, Gerstmann-Strausler-Scheinker syndrome, fatal familial

provided by HGNG

Lineage Eukaryota; Metazoa; Chordata; Cramiata; Vertebrata; Euteleostornt; Mammalia; Eutheria; Euarchontogiires;
Primates; Haplorrhini; Catarrhini; Hominidae, Homo

Also known as  CID; GSS; PrP; ASCR; PRIP; PrPc; CD230; MGC26679; PrP27-30; Pri33-35C

Summary The protein encoded by this gene is a membrane glycosylphosphatidylinositol-anchored glycoprotein that 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 a gene which
encodes a bhiochemically and structurally similar protein to the one encoded by this gene. Mutations in the repeat
region as well as elsewhere in this gene have been associated with Creutzfeldt-Jakob disease, fatal familial
insomnia, Gerstmann-Straussler disease, Huntington disease-like 1, and kuru. Alternative splicing results in multiple
transcript wariants encoding the same protein.
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HIV-1 protein interactions

Pratein Interaction

1.Tat  HIV-1 Tatbinds to a stem-locp structure in the mRNA of prion protein (PrP) that is similar to HIV-1 TAR RNA and infection of sstrocytes with

HIV-1 results in an increased level of PP mRNA, suggesting Tat upragulates PrP exprassion

&2

PubMed

G0 to the HIV=1, Human Protein Interaction Database

2

Interactions
Description ..

Product Interactant Other Gene complex Source Pubs

NP_000302.1 NP_001155.1 APBR1 HPRD PubMed

MP_000302.1 NP 05575%.2 CLETML HPRD PubMed

MP_000302.1 NP 0018222 <Ly HERD PubMed

NP_000302.1 NP 0018342 oL HERD BubMed
PrPc interacts with CSNK2A1 (CK2 alphs). This interaction was modeled on & demonstrated interaction betu=en bouine PrPc and human CSHEZA1 (CK2 slpha).

NP_000202.1 NP 0018%86.1 CSMEZAL BIND PubMed
PrPcinteracts with CEMK2A2 (CKZ alpha prime). This interaction was modeled on a demonstrated interaction between bovine Pric and human CSNKZAZ (CK2Z
2lpha prime),

NP_000302.1 NP 001887.1 CShkzaz BIND Bubmed ||
PrPc interacts with CSNK2B [CK2 beta) slbeit weskly. This interaction was modeled on = dermonstrated interaction betwsen bouine PrRc and human CSHK2E
(CEZ beta),

MP_000302.1 P 001311.3 CSHEZE BIND PubMed

NP_000302.1 NP 004333.1 Dum1 HERD PubMed

NP_000302.1 NP 570629.1 DPPS HPRD PubMed

MP_000302.1 MNP _002077.1 GRB2 HERD PubMed
PrPc interacts with HGPAS (BiP).

WP_D00302.1 nP_0os3se.1 HSPAS BIND PubMed
PrBc interacts with HSPDL (Hsp60). This intaraction was modsled on a demanstrated interaction betwssn hamster Pric and human HSPD1 (Hspé0)

NP_000302.1 NP_002147.2 HSPD1 BIND PubMed

MP_000302.1 NP _000416.1 LicAM HPRD PubMed

[ |

General gene information

Markers

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

SGC44304(e-PCR)
Links: UniSTS5:2335
Alternate names: EST498946; RH57429

D2051014(e-PCR)
Links: UniSTS:21619

Alternate names: G00-677-676; GDB:120720; GDB:677676; RH14068; RH63750; SHGC-12813; stSG10911; UTR-03221; WI-

7784

RH71030({e-PCR)
Links: UniSTS:34672
Alternate names: GDB:177793; stSG20232

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

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

Phanntunac

|»

-




Phenotypes

Creutzfeldt-lakob disease
rAIM: 123400
Gerstmann-Straussler disease
MAIM: 137440
Huntington disease-like 1
MIM: 603218
Insormnia, fatal familial
MIM: 600072
Prion disease with protracted course
MIM: 606688

Pathways

KEGG pathway: Neurodegenerative Disorders
0ics1o

KEGG pathway: Prion disease
05060

Homology

Mouse, Rat
Map Wiewer

GeneOntology

Function

Provided by GOL

Evidence

GPI anchor binding
copper ion binding
microtubule binding
protein binding

Process

IEA
TAS Pubmed
DA Pubmed
IEA

Evidence

copper ion homeostasis

metabolic process
response to oxidative stress

Mas Pubrned
TAS Pubrned
IS5

Component Evidence
Golgl apparatus 155
cytoplasm TAS Pubmed

endoplasmic reticulum
extrinsic to membrane

linicl v fr

155
Tas Pubmed

1




General protein information

Names
prion protein
D230 antigen
prion protein PrP
major prion protein
prion-related protein

NCBI Reference Sequences (RefSeq)

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

mRNA and Protein(s)

1. NM_000311.3 -NP_000302.1 prion protein preproprotein
Description | Transcript Variant: This variant {1) represents the longest transcript. Variants 1-5 encode the same protsin,
Source sequence(s) | AW452130 BC022552, DAZOTN3Z M13599
Consensus CDS | CCDS13080.1
Conserved Domains (1) summary.
smart00157  PRP; Major prion protein: The prion protein is a major component of
Location:23-230 scrapie-associated fibrils in Creutzfeldt-Jskob disease, kuru, Gerstrmann-Straussler
Blast d and bovine spengiform sncephalopathy

2. NM_001080121.1 -NP_001073590.1 prion protein preproprotein

Description | Transcript Variant: This variant (3) uses an alternats splice site in the 5' UTR corpared to variant 1, Yariants 1-5
enoode the sarme protein,

Source sequence(s) AW452130 BCO0: BP251427 DA122620,M13599
Conserved Domains (1) summary

smart00157 = PRP; Major prion protein; The prion protein is a major component of
Location:23-230  scrapie-associated fibrils in Crautzfeldt-lakob dizeass, kuru, Gerstmann-Straussler
Blast d and bowine pongiform encephalopathy

3. NM_001080122.1 -NP_001073591.1 prion protein preproprotein

Description | Transcript Variant: This variant {4) uses an alternate splice site in ths 5' UTR compared to variant 1, Yariants 1-5
encode the sarme protein,

Source sequence(s) = AWA452130BC022532 BIE69159,DA297032,M13899

4, NM_001080123.1 -NP_001073592.1 prion protein preproprotein

Description | Transeript Variant: This wariant (5) uses an alternate splice site in the 5' UTR compared to variant 1, Variants 1-5
encode the same protein.

Source sequence(s) BC022532,DB461478,M13699
Conserved Domains (1) summary

smart00157  PRP; Major prion protein: The prion protein is a major component of
Location:23-230 | scrapie-assodated fibrils in Creutzfeldt-Jakob disease, kuru, Gerstmann-Straussler
Blast d and bovine spongiform encephalopathy

5. NWM_183079.2 .NP_898902.1 prion protein preproprotein

Description | Transcript Variant: This variant (2) uses an alternats splice site in the 5' UTR corpared to variant 1, Yariants 1-5
enoode the sarme protein,

RefSeqs of Annotated Genomes: Build 36.2

The fallowing sections contain reference sequances that belona o a specific genoms build, Explain

Reference assembly

Genomic

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

2, NT_011387.8
Range 4607069, 4622234
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 t

MNucleotide Protein
Genomic  AF030575.1 AACDS365.1
Genomic  AFOVE976.1 AsD46098.1
Genomic  AF0B5477.2 AACHZTED. 2
Genomic  AF31572 Mong
Genomic  AL133306.2 CARTEEDZ. 1
CAT19053.1
Genomic  AY219882.1 A/OE3635.1
Genomic  AYZ219883.1 AAOE3036.1
Genomic  AY458651.1 ABRZ1603.1
Genomic  CH471133.3 Esx10449.1
EAX10450.1
Genomic  DQ408531.1 ARDE3004,1
Genomic  DQB94502.2 ABMBE428.1
Genomic  WM31929.1 AARED442 1
Genomic  WMB81930.1 AAREE443 1
Genomic 1208.1 B20521.1
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G.gallus PRNP prion protein (p27-30)
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My NCBI 1
Help Sign In] [Redister]
[ Frotein i Structure Ma ar Fene
Search | HomoloGene - forl Go Clear |
| Limits | Previewindex | History | Clipboard | Details |
Displayl Alignment Scores j Showl 20 jl Sendto j
‘ All: 1 | Fungi: 0 | Mammals: 0
7 1: HormoloGene: 7904, Gene conserved in Amniota Download, Link
Alignment Scores
Species Gene aa%ID nt%I0 1] Ka'Ks Knr/Kne
H.sapiens PRNP
w5 Plroglodytes PRMNP 932 982 0.008 0.138 0.548 Blast
w5, G ramiliaris PP a87.7 87.3 0.139 0.126 0.282 =]
w5, M.musculls Frip 0.1 85.3 0.163 0.077 0.342 Bfast
w3, R.norvegicus  Prhp 89.7 86.8 0.145 0.020 0.260 Blast
w5, 5.0allus LOC396452 471 7.4 063 0.399 0.878 Blast
P.troglodytes PRNP
w3, H.sapiens FRNP 932 95.2 0.008 0.138 0.548 Blast
w3, C familiaris Pre a87.7 87.3 0.139 0126 0.253 Blast
w3, M.musculus Prop 0.1 85.2 0.165 0.075 0.307 Blast
w3, R.norvegicus  Prnp 89.7 86.7 0.148 0.088 0.228 Elast 1
w3, 5.0allus LOC396452 471 96.9 0.642 0.351 0.882 Blast
C.familiaris PrP
w5, H.sapiens FRNP a87.7 87.3 0.139 0126 0.2582 Blast
w5, P troglodytes PRNP 877 B7.3 0.139 0.126 0.253 Blast
w5, M.musculus Prop 869 B52.5 0.200 0.092 0.335 Elast

Entrez

BLAST 2 SEQUENCES RESULTS VERSION BLASTF 2.2.16 [Mar-25-2007]

Mlatriz | BLOSUMBZ | gap open|11 gap extension: |1

x_dropoff [0 expect]10.0000 wordsize: |3 Filter 7 View option | Standard hd
Masking character option | ¥ far protein. nfor nucleotide »|  Masking color option | Black =
™ Show CDS translation  Align

Sequence 1. gi|34335270|ref]MP 838%02. |prion protein preproprotein [Homo sapiens] =gi4506 1 13jref]tP_000302. 1| prien protein preproprotein [Home sapiens] »gi| 122056623[refTP_001073590.1]
prion protein preproprotein [Homo sapiens] =gl 122056625]ref[NF_001073591.1| prien protein preproprotein [Homo sapiens] =g 122056628|ref]MP_001073592.1| prien protein preproprotein [Home
sapiens] >gi|1305912ep[PO4156[PRIO_HUMAN Major prien protein precursor (PrP) (PrP27-30) (PrP32-35C) (ASCR) (CD230 antigen) =»gi|190468]ab|AAAC0182 1| prion protein »gi6596155|
Length=253 (1 . 253)

Sequence 2: zi|13173473refIIP 035300 1|prion protein [Wus musculus] =gi|130914|sp[P04525PRIO_MOUSE Majer prion protein precursor (PrP) (PrP27-30) (PrP33-35C) (CD230 antigen)
=gl|200528|gb|A A A35997 1| prion protem >gi[2865215|gb|AACO2804. 1| short incubation prion protein Prnpa [Mus musculus] >gi|138759449|gb| AAH06703 1| Prion protein [Mus musculus]
=g[71060018]emb|CAT18553 1| Prop [Mus musculus] >gi|74182755|dbj[BAE34724. 1| unmamed protein product [Wus musculus] >gi[74186646|dbj[BAE34788 1| unnamed protem product [Mus musculus]
=g7419279755)....

Length=254 (1 . 254)

1

IMOTE Bitscore and expect value are calculated based on the size of the nr database
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NCBI Entrez Gene -

All Databases Pu cleo Pre ome Structure PMC
Search | Gene ~| for Go | Clear
|’ Limits. T F‘rewewflﬂdexT History T Cliphoard T Details ]
Display | Full Repart ~lshow[20 xl[Sendt0 <]

All:1 | Current Onhy: 1 T Genes Genomes: 1 T SMP GeneView: 1

[ 1: PRNP prion protein (p27-30) (Creutzfeldt-Jakob disease, Gerstmann-Strausler-Scheinker syndrome, fatal familial insomnia) [
Homo saiens ]
GenelD: 5621 updated 08-Jul-2007

Summary t2

official Symbol PRNP
provided by HGNC

al Full Name prion protein (p27-30) (Creutzfeldt-lakob disease, Gerstmann-Strausler-Scheinker syndrome, fatal familial
insomnia)

Offi

provided by HGHC
Primary source HGMNC: 3449
See related EnsemblENSG00000171867; HPRD:01453; MIM: 176640

Gene type protein coding

Refseq status Reviewed

Organism Homo sapiens

Lineage fukaryots; Metazos; Chordats; Cramiata; Vertebrata; Euteleostorni; Mammalia; Eutheris; Eusrchontoghies;
Primates; Haplorrhini; Catarrhini; Hominidae, Homo

Also known as  CID; GSS; PrP; ASCR; PRIP; PrPc; CD230; MGC26679; PrP27-30; Pri33-35C

Summary The protein encoded by this gene is 3 membrane glycosylphosphatidylinositol-anchored glycoprotein that 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 a gene which
encades a hiochemically and structurally similar protein to the one encoded by this gene. Mutations jn the repeat
region as well as elsewhere in this gene have been associated with Creutzfeldt-lakob disease, fatal fa
insomnia, Gerstmann-Straussler disease, Huntingtan disease-like 1, and kuru. Alternative splicing results in miy
transcript variants encoding the same protein.

Genomic regions, transcripts, and products &2

Go to reference sequence details

HC_000020,9

amin

A Entrez Gene Home

¥ Table Of Contents

Summary

Genomic regions, transcripts. ..
Genomic context
Bibliography

HIv-1 protein interactions
Interactions

General gene information
General protein infarmation
Reference Sequences
Related Sequences
additional Links

¥ Links Explain

Order cDMA clone
Boagks
Conserved Domains
Ganome

GEQ Profiles,

# HomoloGene
Hap Viewer
Nuclentide

MIM
Full text in PMC
Frobe
Protein
PubMed
PubMed (GeneRIF
SNP
SMP: Genatvpe
SNP: Geneview
Taxonomy
UnisTs
Aceview
CCDE
Engembl
Evidence Viewer
DB

1 . ' -
Slngle Nucleotide Polymorphism =
S
5 1 ur T¢ B P

Search Entrez | SNP - | for Go
SNP linked to Gene PRNP(genelD:5621) Via Contig Annotation

Send |rs# on all gene models to Batch Query_Downlaad |l rs to fle. [ ®* e norsre nevor]

IGene Model (mRNA alignment) information from genome sequence

T LT AT I 0 s 4
mma transcript  protem  1ina orlemtation  Contiz  Contig Label List SNP
MM 000311 plus strand 1P 000302 forward NT 011387 reference <- cwrently shown
NM 000311 plus strand 1P 000302 forward NW 827317 Celera View snp on Genelfodel
dbSNP Homepage | 1M 183079 plus strand NP 898902 forward. NT 011387 reference Wiew snp on Geneldodel
Announcements | \pr 193079 piug strand NP 898902 forward MW 927317 Celera View snp on GeneModel

dbSNP Summary
FTP Download

" in gene region ® cSNP © has frequency © double kit © haplotype tagged  refresh

gene model Contig Label  Contig mma protemn  muma orientation franscript snp count
(contig mRNA transeript):  reference NT 011387 NM_000311 NP 000302  forward  plus strand 22, coding

. Contig mRNA dbSNP 15# Hetero- S : dbSNP Protein Codon Amine acid
R s s el Wi e o e eainn ) SO GO Rt e e e
exon_1 4619867 101 statt codon i

4618975209 rs11538763 N.D. synonymous A
N.D. contig reference C
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4620538 772

136052772 N.D. synonymous T Alad] 3 224
N.D. Yes onhg reference C Ala[d] 3 224

.0006 CREUTZFELDT-JAKOB DISEASE [PRNP, GLUZ00LYS] dbSNP
FATAL FAMILIAL INSOMNIA, INCLUDED

In 2 patients with Creutzfeldt-Takob disease (123400) from the same family, Goldgaber et al. (1989) identified a G-to-A transition
in the PRINP gene, resulting in a glu200-to-lys (E200K) substitution.

Studying an unusual cluster of cases of CID in rural Slovakia, Goldfarb et al. (1990) found the E200K mutation in all 11 tested
cases of 'focal CID,' in 12 of 40 healthy first-degree relatives, and in 6 of 23 other relatives. By contrast, no extrafocal cases or
their relatives had the mutation; nor did any unrelated individuals within or outside the cluster regions. One of the healthy
individuals with the E200K mutation was the 75-year-old mother of one of the patients. The unusually high incidence of CID in
the Orava and Lucenec regions of Slovakia appeared to be of recent origin. Goldfarb et al. (1990) interpreted this as indicating that
& the mutation is a necessary, but not sufficient, factor in the disease. Another factor such as scrapie-infected sheep was proposed. &

Mitrova et al. (1990) described the familial occurrence of 3 definite and 2 possible cases of CJD with temporal and spatial
separation in the area of focal CJD accurmnulation in Slovakia. The incubation period appeared to be about 51 years, judging by the
interval between the death of the affected mother and the clinical onset in the first affected child. Affected offspring tended to die at
the same time, not at the same age. Due to separation of the affected children, a possible common exposure to CJID infection was
limited to approximately 7 vears durine their childhood,

176640
PRION PROTEIN: PRNP

ALLELIC VARIANTS
(selected examples)

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

+ 0002 GERSTMANN-STRAUSSLER DISEASE [PRNP, PRO102LEU]

+ 0003 REMOVED FROM DATABASE

+ 0004 GERSTMANN-STRAUSSLER DISEASE [PRNP, ALA117VAL]

+ 0005 PRION DISEASE, SUSCEPTIBILITY TO [PRNP, MET129VAL] dbSNP
ATZHEDMER DISEASE, EARLY-ONSET, SUSCEPTIBILITY TO, INCLUDED
APHASTA, PRIMARY PROGRESSIVE, SUSCEPTIBILITY TO, INCLUDED

+ 0006 CREUTZFELDT-JAKOB DISEASE [PRNP, GLUZ00LYS] dbSNP
FATAL FAWILIAT INSOMNIA, INCLUDED

» 0007 CREUTZFELDT-JAKOB DISEASE [PRNP, ASP1T8ASN AND MET129VAL]

+ 0008 REMOVED FROM DATABASE

+ 0009 REMOVED FROM DATABASE

+ 0010 FATAL FAMILIAL INSOMNIA [PRNP, ASP178ASN AND MET129]

+ 0011 GERSTMANN-STRAUSSLER DISEASE [PRNP, PHE198SER]

+ 0012 GERSTMANN-STRAUSSLER DISEASE [PRNP, GLN217TARG]

+ 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, LEWY BODY, INCLUDED
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® 1. elevated plasma PrP(C) levels in renal disease were observed, showing that plasma Prp =
{C) is not a specific marker of neurological disease or Creutzfeldt-lakob disease
® 2. the polymorphism at residue 129 does not change efficiency of conversion to beta-PrP
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BLAST Protein Struct Publ axonomy

Genome Nucleotide 3D-Domains Books Help

Query: gil4306113 prion protein preproprotein [Homo sapiens]
Matching gi: 40075008, 17908 9396.
34335270, 122056623,

22056625, 122056628, 31674692,

Hide identical | Besthis | CommonTree |  TaxonomyRepot | 3D stuctures CDD-Search | Gllist| RunBLAST

200 BLAST hits to 55 unigue species Sort by taxonomy proximity

E Archaea E Bacteria [192 | Metazoa E Fungi E Plante E Vinses E Other Bukaryotae
Keep only ~| Cut-OfF |100 Select | Reset New search by GI: [4506113 E‘

253 aa

SCORE P ACCESSION  GI PROTEIN DESCRIPTION
Conserved Domain Database hits

1435 31 CABTS503 6996155 prion protein (p27-30) (Creutzfeldt-Jakob disease, Gerstmann-Strausler-Scheinker syndrome, fatal faf
1435 31 11079226 prion protein [Homo sapiens]

prion protein [Homo sapien

=
=
=
=
=
g

1435 31 Major prion protein precursor (PrP) (PrP27-30) (PrP33-35C) (ASCR) (CD230 antigen)
1435 31 prion protein
—_————— 1435 31 prion protein preproprotein sapiens]
—_— 1435 31 prion protein preproprotein sapiens]
—_—— 1435 31 prion protein preproprotein =sapiens]
—_— 1435 31 NF_001 056628 prion protein preproprotein sapiens]

1435 31 EAX10449 119630854 prion protein (p27-30) (Creutzfeld-Jakob disease, Gerstmann-Strausler-Scheinker syndrome, fatal fan|
1435 31 EAX10450 119630855 prion protein (p27-30) (Creutzfeld-Jakob disease, Gerstmann-Strausler-Scheinker syndrome, fatal fan|
1432 29 RAC5008% 474353 prion protein
P40252 730390 Major prion protein precursor (PrP) (PrP27-30) (PrP33-35C) (CD230 antigen)
1 ARX47953 61367107 prion protein [synthetic construct]
1 RAV32282 54625820 prion protein (p27-30) (Creutzfeld-Jskob disease, Gerstmann-Strausler-Schsinker syndrome, fatal fan|
1432 1 RJAX37089 60834334 prion protein [synthetic construet]
1451 1 RBME224¢ 123980830 prion protein (p27-30) (Creutzfeldt-Jakob disease, Gerstmann-Strausler-Schneinker syndrome, fatal fal
1
1
1

—_—— 1431 nBMES 295653 prion protein (p27-30) (Creutzfeldt-Jakob disease, Gerstmann-Strausler-Scheinker syndrome, fatal £
—_— 1431 31 CRAG46863 49457097 PRNP [Homo sapiens]
—_— 1431 31 RRH12844 153277486 Frion protein (p27-30) (Creutzfeldt-Jakob disease, Gerstmann-Strausler-Scheinker syndrome, fatal fa

Get CndD Now!

Hidle identical | Best hits | Common Tree | TaxunumyREpUrt' 30 structures | CDD-Search | GHlsl' Fun BLAST

51 BLAST hits to 14 unique species Sortby taxonomy proximis

@ Archaea EBactEna |E Metazoa EF_ung;_ EM @ Viruses @ Other Bulcaryotae
Keep only ~| Cut-OF |100 Select | Reset Wew search by GI 4506113 Go

253 aa

1|
w
&
15
2]
&

GT PROTEIN DESCRIPTION
owain Datsbase hits
1QLEZL  £730487 Chain L, Human Prion Protein

Consery]

=
19
=1
@

— 1203 1QLXL 5730485 Chain A, Human Prion Protein
— . i35 1DX1L 9955174 Chain A, Bovine Prion Protein Residues 23-230
— 1136 1DX0L 9055173 Chain &, Bovine Prion Protein Residues 23-230
—_—— T 10M1L 5730489 Chain &, Huwen Prion Protein Fragment S0-230
— e " 1 10MOL 5730485 Chain A, Huwen Prion Protein Fragment S0-230
e 768 1F07. 10835618 Chain A, Human Prion Protein Mutant E200k Fragment 90-231
—_— e T 1FKCL 10935617 Chain A, Human Prion Protein (Mutant EZO00k] Fragment S0-231
e o8 1B10L 5720981 Chain A, Solution Mmr Structure Of Recombinant Syrian Hamster Prion Protein Rprp(90-231) , 25 Struct
— — &8 2FJ34 122920186 unnamed protein product [Oryotolagus cuniculus]
16 iTFXL 50513785 Chain A, Ovine Recorbinant Prp(114-234), Arg Variant In Complex Uith The Fab OFf The Vrqid Antibody

1QM34  £730491 Chain A, Human Prion Protein Fragment 121-230

10M24 §730480 Chain A, Human Prion Protein Fragment 121-230

1I4MA 20150089 Chain A, Crystal Structure Of The Huwan Prion Protein Reveals A Mechanism For Oligomerization
1DWEL 5955172 Chain A, Bovine Prion Protein Fragment 121-230

1DWYL 9855171 Chain A, Bovine Prion Protein Fragment 121-230

1HOLA 28373307 Chain A, Human Prion Protein 121-230 M166cE221C

1¥254 60594516 Chain A, Ovine Prion Protein Variant R168

1EYUL 60594466 Chain A, Solution Structure Of The Sheep Prion Protein With Polvmorphism H168

|

IR TS
a3 | |m|w|@ (S (S
Glalelele S lele

|

563 1HJNA 33356987 Chain A, Human Prion Protein At Ph 7.0
—= — — 563 1HJMA 333565886 Chain A, Huwan Prien Protein At Ph 7.0
— e 563 1XVWA 60554487 Chain A, Elk Prion Protein
——— == 560 1E1WA 9955179 Chain A, Human Prion Protein Variant R220k
— e Se0

1E1TL 9955175 Chain A, Human Prion Protein Variant R220k
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NCBI Related Structures

SITE MAF PubMed [ Blast | Entrez Structure

Query: prion protein preproprotein [Homao sapiens]

[gi: 4506113]

1QALZ Chain A, Human Frion Protein

Fubhled

ure data | to: [view in Cn3D ~| (Todisplay structure, download Cn3D)

gi 4506113 23
10LE A 3]

gi 4506113 103
10LE A &3

gi 4506113 1583
10LE A 163

F-value = 1e-131, Bit score = 468, Aligned length = 208, Sequence Identity = 100%,

10 20 30 40 50 &0 70 g0
B O PP IV N [ R I S I S [
KERPEPGGUNTGGSRYPGOGSFGGHR TP POGGGGNGOPHGGGNGOP HGGGTGOP HGGGUGOP HEGGNGOGGE THS QKR
KERPEPGGUNTGGSRYPGOGSFGGHR TP POGGGGNGOPHGGGNGOP HGGGTGOP HGGGUGOP HEGGNGOGGE THS QKR
L=Ta] 100 110 120 130 140 150 160
B I P IV P [V S IV SR I S (U S
SKPKTNMEHMAGLALAGAVVGGLGGYHLGS ANSRE I THFGSDYEDRY YRENMHR YPHQV Y YREMD E YSNONNFWHD CVH T
SKPKTNMEHMAGLALAGAVVGGLGGYHLGS ANSRE I THFGSDYEDRY YRENMHR YPHQV Y YREMD E YSNONNFWHD CVH T
170 180 190 200
B O T I P e
TIKQHTVTTTTEGENF TE TDVEMMERVVEQNC ITQYERESQATYORGS 230
TIKQHTVTTTTEGENF TE TDVEMMERVVEQNC ITQYERESQATYORGS 210

10z
=39

15z
16z

16




=10l x|

File Wiew ShowiHide Style ‘Window COD Help

Imports

g
Wiew Edit Mouse Mode Unaligned Justification
10T A LOGYMLOSAMIRFI IHFO3DYEDRY YRENMHRY PNV Y YRPMDEY SNQNNFVHDCVHNITIKQHTVTTTTEGENFTET DV KMME
i 4506113 LOGYMLGOAMIRPI IHFG3DYEDRY YRENMHRY PHNOQVYYRPMDEY SNQNNFVHDCVHITIKEQHTVTTTTEGENFTET DV KMME
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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
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. View the list of similar proteins through the
"BL" link in the next to the protein NP_000240. To view the sites of mutations in
the 3D structure, superimpose the protein sequence on the 3D-structure of E.coli
multL protein 1BKNB (use BL--3D-structure button--click on the second blue dot--
Get 3D Structure Data). Identify and hightlight 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? Confirm your findings
through the OMIM record for MLH1.
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