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

Entrez Gene is the successor to LocusLink. 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)
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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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RMNA and infection of astrocytes with HIV-1 results in an increased level of PrP mRMNA, suggesting Tat
upregulates PrP expression
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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
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
vs. P troglodytes  PRMP 87.7 87.3 0.139 0.126 0.253 Blast
w5, M.musculus Prnp 869 B82.5 0.200 0.092 0.335 Blast
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Matrix [ELOSUME2 =] gap open:[i1 | gap estension: [T

x_dropoff: [f0 expect 100000 wordsize: I Filter ™ View option [Stendard -
Masking character option [<for protein, n for nuclectide »|  Masking color option |Black >
 Show CDS translation M

Sequence 1: i[34335270ref[NP_898902.1|prion protein preproprotein [Homo sapiens] =gil4506113jrefINP_000302.1| prion protein preproprotein
[Homo sapiens] >gi|130912[sp[P04156PRIO_HUMAN Major prion protein precursor (PiP) (P1P27-30) (PrP33-35C) (ASCR) (CD230 antigen)
>gi|190468|gb|]AAAGO182.1| prion protein >gi|6996135 5|emb|CAB75503.1| PRNP [Homo sapiens] >gi|11079226|gbJAAG21693.1| prion protein
[Homo sapiens] =gil46095329|gb|AAS80162.1| prion protein [Homo sapiens]

Length=253 (1 .. 253)

Sequence 2: @113173473ref]NP_035300.1|prion protein [Mus nusculus] >gi|130914sp|P04925[PRIO_MOUSE Major prion protein precursor
(PrP) (PrP27-30) (PrP33-35C) (CD230 antigen) =gi|200529|gb|AAA39997 1] prion protein >gi|286521 5|gb|AAC02804. 1| short incubation prion
protein Propa [Mus musculus] >gi|l 3879449|gb|]AAH06703.1| Prion protein [Mus musculus] >gi|71060019]emb|CAJ18553.1| Prop [Mus musculus]
>gi|74182795|dbjBAE34724 1| unnamed protein product [Mus musculus] =gi|74186646|dbj BAE34788.1| unnamed protein product [Mus
musculus] >gi|74192797...

Length =254 (1 .. 254)
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dbSNF Protein Codon .
. acid
allele resulue pos
pos
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4620538 rs6052773 N.D. Tes synonymous T Ala[A] 3 224

cottig reference O Ala[a] 3 224

4620625 rs11538758 N.D. SYNONYMOUS G Gly [G] 2 253
NI cottig reference 4 Gly [3] 3 253

.0006 CREUTZFELDT-JAKOB DISEASE [PRNP, GLU200LYS] dbSNP
FATAL FAMILIAL INSOMNIA, INCLUDED

In 2 patients with Creutzfeldt-JTakob disease (123400) from the same family, Goldgaber et al. (1989) identified a G-to-A transition
in the PRNP 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
6 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 CID accumulation 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 CID infection was
imited to approximately 7 vears durine their childhood, &
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All: 1 | OtdIbd diSHP: 1 T Ot UniSTS: 0

*176640 GeneTests, Links
PRION PROTEIN: PRNP

ALLELIC VARIANTS
{selected examples)

0001 CEEUTZFELDT-TAK OB DISEASE [PRIP, EXTRA OCTAPEPTIDE CODING REPEATS]
0002 GERSTRANN-STRATUSSLER DISEASE [PRNP, PRO10ZLET]

0003 REMOVED FEOM DATABASE

0004 GERSTMANN-STEATSELER DISEASE [FEITP, ALAT17VAL]

0005 PRICH DISEASE, SUSCEPTIBILITY TO [PEMP, MET129VAL] dbSNP

000& CEEUTZFELDT-TAK OB DISEASE [PEINP, GLUZ00LYS] dbSNP

0007 CEEUTZFELDT-TAK OB DISEASE [PEINF, ASP178ASN AND MET129VAL]

0008 REMOVED FEOM DATABASE

0003 REMOVED FEOM DATABASE

0010 FATAL FAWITIAT INSONILA [PEINP, ASP178ASN AND MET12%]

0011 GERSTMWMANMN-STEATUSSLER DISEASE [PENP, PHE1985ER]

0012 GERSTRANN-STEATSSLER DISEASE [PREMP, GLN217ARG]

0013 REMOVED FEOM DATABASE

0014 CEEUTZFELDT-TAK OB DISEASE [PENF, VALZ10ILE]

0015 GERSTANN-STRATUSSLER DISEASE [PREIP, PRO105LET]

0016 CEEUTZFELDT-TAK OB DISEASE [PENF, VAL1E0ILE]

0017 CEEUTZFELDT-TAK OB DISEASE [PENFE, MET232ARG]

0018 SPOMNGIFORM ENCEPHATOPATHY WITH MEUROPSYCHIATEIC FEATUEES [PEIE,
ASMI1713ER ] dbSNP

¢ 0019 CREEUTZFELDT-TAKCE DISEASE, PROTECTION AGATNST [PENP, GLU215LYS]

a OO0 BPEWCIET BRI T AT AT A ST

* & & & &+ & N

Johns
Hopkins
University

Online Mendelian Inheritance in Man

3
Frote Genome Structure

- Go | Clear |

Db Ihd

Fubhfed

cleotide
Search | Obdlhd = | for

P

Limits | Previewindex | History | Ciiphoard | Details |

Display | Detailed | show|20 |[Sendto  +|
All: 1
76640
PRION PROTEIN; PRNP _—
\»» —
Alternative titles: symbols b GEQ Prafiles
b HomoloGene
PRP b OMI&
PRION-RELATED PROTEIN; PRIP b Free in PMC
b Gene Genotype
F GeneWiew in dbSHP
Gene map locus 20pter-pl12 b UniGene
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o T g T TG O S O IO FOpprORTITIIICTY o -
upstream of a gene which encodes a biochemically and structurally similar MNucleotide
protein to the one encoded by this gene. Mutations in the repeat region as well OMLA
as elsewhere in this gene have been associated with Creutzfeldt-lakob disease, OMIM
fatal familial insomnia, Gerstmann-Straussler disease, Huntington disease-like Full text in PMC
1, and kuru. Two transcript variants encoding the same protein have been Probe
found for this gene. Pratein

PubMecd
PubMed (GeneRIF)
Genomic regions, transcripts, and products 2 onp
SNP: Genotype
Go to reference sequence details v SNP: Genevisw
HC_000020..9 Tamonory
TS - - [sn0zs4 b U”'STS
sz Feu0shseersrcaatatn consinat AT
M tma0 Tt P_ssons s CCDs
H - coding resion N - unbransladed resion i F,;,;ET,:EW IRKE] e S —
b GENPEPT GOB
GeneTests for MIM: 176640
Genomic context ®@ HCoMD
HGENC
chromosome: 20; Location: 20p13 See PRINP in Mapiiewer Eggg
[ 4519639 b [ 466534 B MG
ReLTALZ weaLz [ — PR ModelMaker
o PharmGKE
UniGene
Bibliography @ -nkout
i _ v Entrez Gene Info
Related Articles in Pubmed
» Feedback
PubMed links o
v Subscriptions
GeneRIFs: Gene References Into Function What's a GeneRIF?
® 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
conformation or affect binding of copper ions, but in a partially denatured

Nt

Query: gi|4506113 prion protein preproprotein [Homo sapiens]

17908793, 15108368, 11079226, 10053355, 6996155, 5993964, M*, 39995440, 3996152, 1828059, 190468, 130912
[ Hide idenfical ][ Best hits ][ Common Tree ][ Taxonomy Report H 3D structures H CDD-Search ]-[ Run BLAST ]

200 BLAST hits to 48 unique species Sort by taxonomy proximity
o | Archaea |o Bacteria 194 |Metazoa o Fungi o Plants o | Viruses o | Other Eukaryotae

New search by GI: [4506113

Keep only ¥ Cut-Off 100 Sel

253 aa

SCORE P ACCESSION GI PROTEIN DESCRIPTION
—_  Conserved Domain Database hits

—_— 1435 31 AAS80162 46095329 prion protein [Homo sapiens]
= 1435 31 NP_858502 34335270 prion protein preproprotein [Homo sapiens]
—_— 1435 31 ARG21653 11075226 prion protein [Homo sapiens]

—_— 1435 31 CAEBTL503 6996155 PRNP [Homo sapiens]

—_— 1435 31 RARRE0182 130468 prion protein
—_— 1435 31 P04156 130912 Major prion protein precursor (PrP) (PrP27-30) (PrP33-35C) (ASCR)
—_— 1432 29 P40252 730390 Major prion protein precursor (PrP) (PrP27-30) (PrP33-35C) (CD230
—_—— 1432 29 RARACG0089 474359 prion protein

= 1432 1 ZAAX37083% 0834334 prion protein [synthetic construct]

= 1432 1 AAX42553 £l367107 prion protein [synthetic construct]

—_— 1432 1 RAAV38282 54635820 prion protein (p27-30) (Creutzfeld-Jakob disease, Gerstmann-Strau
—_— 1431 31 CAG46869 49457097 PRNP [Homo sapiens]

—_— 1431 31 RARH1Z2844 15277486 Prion protein (p27-30) (Creutzfeldt-Jakob disease, Gerstmann-Stra
—_— 1430 31 ABDS3004 89160954 prion protein PrP [Homo sapiens]

—_— 1427 31 AAHZ22532 18430397 Prion protein (p27-30) (Creutzfeldt-Jakob disease, Gerstmann-Stra
-_————— 1427 29 NP _00l1... 57114055 prion protein [Pan troglodytes]

—_— 1427 2% PRAV74306 56122310 prion protein [Pan troglodytes]

—_— 1427 29 Poliegd 48423057 Major prion protein precursor (PrP) (PrP27-30) (PrP33-35C) (CD230
_— 1427 27 PE1767 48425056 Major prion pratein precursor (PrP) (PrPZ7-30) (PrP33-35C) (CDZ30w
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Query: gi|4506113 prion protein preproprotein [Homo sapiens]
Matching gi: 112019514, 111961006, 83353219, 62774377, 539034492, 46095329, 40075008, 34335270, 33695389, 31674692, 21506484, 20251002

17908793, 15108368, 11079226, 10053355, 6996155, 5993964, 4000210, 3999540, 3996152, 1828059, 190468, 130912

Get Cn3D Now!
[ Hideidentical | [Besthits | [ CommonTree | TexonomyRepot | [ 3D stuctires | [~ CDD-Search | [Gilist

43 BLAST hits to 12 unique species Sort by taxonomy proximity

[ RunBLART |

o | Archaea o |Bacteria |43 Metazoa o Fungi o Plants o Viruses o | Other Eukaryotae
Keep only Cut-Off [10_/] New search by GI:

253 aa
(s e e 7 ] B0 GI PROTEIN DESCRIPTION
Conservjl Domain Database hits
——_— 1303 1o 6730487 Cchain A, Human Prion Protein
e 1203 » 1QLXA £730485 chain A&, Human Prion Protein
e 1136 1DX1A 9855174 Chain A, Bovine Prion Protein Residues 23-230
e 1136 » 1Dx0A 9955173 chain A, Bovine Prion Protein Residues 23-230
—— JT1 e 1OMIA ©£730489 Chain A, Human Prion Protein Fragment 90-230
—_— Tl e 1OMORA £730488 Chain A, Human Prion Protein Fragment 20-230
—_— 768 e 1ro72 10835618 Chain A, Human Prion Protein Mutant E200k Fragment 90-231
—_— 768 e 1FECA 10835617 Chain A, Human Prion Protein (Mutant E200k) Fragment S0-231
— e 598 e 1B10A £729981 chain R, Solution Nmr Structure Of Recombinant Syrian Hamster Pric
—_— 604 e 1QM3A £730491 Chain R, Human Prion Protein Fragment 121-230
—— 504 o 1QMZA £730490 Chain A, Human Prion Protein Fragment 121-230
= 587 e 1I4MA 20150089 Chain A, Crystal Structure Of The Human Prion Protein Reveals A M
——— = 584 e 1DWZA 9555172 chain A, Bovine Prion Protein Fragment 121-230
—— 584 o 1DWYTA 9555171 chain A, Bovine Prion Protein Fragment 121-230
= 533 s 1HOLA 28373307 Chain A, Human Prion Protein 121-230 M166cEZZ1C
—— 576 » 1¥25A £059451¢ chain A, Ovine Prion Protein Variant R1&8
— — 563 e 1XYUZ 60594486 Chain &, Solution Structure Of The Sheep Prion Protein With Polyme
Pubred [ Blast [ Entrez Structure |
Query: prion protein preproprotein [Homo sapiens)

[gi: 4506113
1QALZ Chain A, Human Frion Protein

Fubhled

ure data | to: [View in Cn3D x| (Todisplay structure, download Cn3D)

E-value = le-131, Bit score = 468, Aliened length = 208, Sequence Identity = 100%

10 20 30 40 50 &0 70 g0
T T T T I T I T I |
gi 4506113 23 KERPEPGGUNTGGSRYPGOGSPGONRYPROGGEGIGOPHGGGUGOPHGGGNGOPHGGGTGOPHGGGNGOGGETHSOUNER 102
10LZ & 3 KERPEPGGUNTGGERYPGOGSEGGNRYPPOGGGGUGOPHEGGNGOPHGGGTGOPHGGGIGOPHGGGUGOGGETHIQNNEDR &2
a0 100 110 120 130 140 150 160
B T T T I e I S I ST (P |
gi 4506113 103 SEPKTHMEHMAGALLAGAVVGGLGGYMLGSAMSRPIIHFGSDYEDRYYRENMHRYPNOVY YREMDEYSHONNFVHDCVIT 182
1QLZ & 53 SEPETNMEHMAGAALLAGAVVGGLGGTHLGS AMSREP I THFGSDYEDRYYRENMHRYPHOQVY YREMDEYSNONNFVHDCVHT 162
170 180 190 200
P I I e I P I
gi 4506113 183 TIKQHTWVTTTTKGENFTETDVEMMERVVECHMC ITOYERESQAYYORGS 230
10LZ & 163 TIKQHTWTTTTKGENF TETDVEMMERVVEQHMC ITOYERESQAYYORGS 210
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File Miew Show/Hide Style Window ©COD Help

10LX - sequence/Alignment Yiewer

Imports

Yigw Edit Mouse Mode Unaligned Justification
1OLE A LOGYMLG3AMSREPI IHFORDYEDRY YRENMHRY PHOQVYYRPMDEY SHNOQNNEFVHDCVHN I TIKQHTYTTTTEGENFTET DV KMME
i 506112 LOGYMLGSAMERPI IHFGEDYEDRYYRENMHRY PNQVYYRPMDEY SHONNEVYHDCVH I TIKQHTVTTTTEGENFTET DV KLMME
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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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