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.ncbi.nlm.nih.gov/Class/minicourses/entrezgene.html

Instructor: Wayne Matten (matten@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
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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7 1: PRNE MGC cDMA clone, Links
Official Symbol: PENP and Name: prion protem (p27-300 (Creutefeld-Talkob dizease,
Gerstmann-3travsler-3chembeer syndrome, fatal farmihal mzotuma) [Home sapiens)

Other Aliases: ASCER, CD230, CID, G233, MGC26679, PRIP, PrP, PrP27-30, PrP33-35C, PrPc
Other Designations: CD230 antigen; major prion protein, prion proteiy, prion-related protein
Chromosome: 20, Location: 20pter-p12

GenelD: 5621

[M2: HSPD1 MGC cDMA clone, Links
Official Symbol: HZPD'1 and Name: heat shock 60kDa protein 1 (chaperonin) [Home sapiens)
Other Aliases: CPIN&0, GROEL, H3P60, H3P65, HuCHAGQ, SPG13
Other Designations: PED Iymphocyte protemn; chaperonin, heat shock 60kD protein 1 {chaperonin), heat
shock protemn 60; heat shock protein 63; mitochondrial matrix protein P11, short heat shock protein 60 Hep60s1
Chromosome: 2; Location: 21331
GenelD: 3329

[T 3: HSPAS MGC cDMA clone, Links
Official Symbol: HZPAS and Name: heat shock 70kDa protein 5 (glicose-regulated protein, 78kDa)
[Home sapiens)

Other Alases: BIF, GEP73, MIFZ2
Other Designations: Heat-shock 70kD protemn-5 (glucose-regulated protemn, 78T, heat shock 70D
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[01: PRNP prion protein (p27-30) (Creutzfeldt-Jakob disease, Gerstinann-Strausler-
Scheinker syndrome, fatal familial insomnia) [Homo sapiens]

GenelD: 5621 Prmary source: HGHC:544% updated 07-Aug-2006
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Official Syinbol: PENP and Name: prion protein (p27-300 (Creutzfeldt-Takob disease, Gerstmatin-
Strausler-Scheinker syndrome, fatal familial insommnia) provided by HUGO Gene Womenclature Committes
See related: HFETD:01453, WMINC 176640

Gene type: protein coding

Gene name: PEITP

Gene description: prion protein (p27-30) (Creutefeldt-Jakob disease, Gerstmann-Strausler-Scheinker
syndrome, fatal familial insommia)

RefSeq status: Eeviewed

Organisi: Howe sapiens

Lineage: Bukarvota; Metazoa; Chordata; Crawiata; Vertebraia; Euteleostomi; Mammalia; Butheria;
Buarchontoglires; Frimates; Haplorrkini; Catarrhini; Hominidae; Homo

Gene aliases: CID;, G353, PrP, ASCE,; PRIP; PrPc, CD230, MGC2667%, PrP27-30, PrP33-35C
Summary: The protein encoded by this gene is a membrane glycosylphosphatidylinesitol-anchored
glycoprotein that tends to aggregate into rod-like structures. The encoded protein containg a highly unstable
region of five tandem octapeptide repeats. This gene is found on chromosome 20, approzimately 20 kbp
upstream of a gene which encodes a biochemically and structurally sitnilar 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 dizease, fatal famihal insomma, Gerstmann-Stravssler diseasze, Huntington diseasze-lilke 1, and kury. Two
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Exon information: j Entr::e::::klnfo
NI 0003112 length: 2468 bp, number of exons: 2 y > o Subzoriplions
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1. Secuencing the PENP gene in Caco-2 and HT-29 parental and clonal cell lines, revealed that Publled
these cells have a distinct polymorphism at codon 129 and PrPc 12 expressed in lipid rafts.

2. Finds polymorphism at codon 129 of prion protein gene confers similar genetic susceptibdity to - Publled
vCID in Brazlian populations as in European and Asian countries.

3. the presence of Prop vanant alleles weas found not to be significantly associated to cognitive Publuled
petformance of patients with mesial temporal lobe epilepsy with hippocampal sclerosis

4. protease-resistant prion protein (PrPres) in spontaneous lymphoreticular tumors of mice infected  Publled




95, Polymorphism of the codon 129 of the pricn protein (PrP) gene and neuropathology of cerebral Pubbhfed
ageing,

96, a spectfic prion protemn fragment has a role in disulfide stability by retarding the rate of fibnl Publded
formation

7. fibnllogenesis of PrP (195-213) Publded

HIV-1 protein interactions o &

Protein Interaction

1.Tat  HIV-1Tat binds to a stem-loop structure in the mRITA of prion protein (PrP) that is Publded
stmilar to HIV-1 TAR EIA and infection of astrocytes with HIV-1 results in an
increased level of PrP mBITA, suggesting Tat upregulates PrP expression

Interactions o &
Description ..........

PRNP Product Interactant Other Gene Complex Source Pubs
NP_000302.1 MP_001155.1 APBEB1 HFED Publled
NP_000302.1 MNP _055759.2 CLSTM1 HFED Pubfed
NP_000302.1 NP_0015822.2 cLu HFED Publled
NP_000302.1 NP_0015834.2 CHTHI HFED Publled

PrPcnteracts with CSIE 241 (CEZ2 alpha). This interaction was modeled on a demonstrated interaction

General gene information 2 @&

Markers
WI-18738(e-FPCER) (Links: UniSTS: 1017

Alternate names: H3A 55, FHS57301; 3T2-D00015
SGC44304(e-PCR) (Links: Tn=T=:2335)

Alternate names; EZT498246; EHS 7429
D20S1014(e-PCE) (Links: UnSTS21615)

Alternate names: G00-677-676, GDB677676, RH14068; RHE3750;, SHGC-12813;

TTE-03221, WI-7784, gdb: 120720, st3G105811
RHT71030(e-PCE) (Links: UniZT3:34672)

Alternate names: GDB: 177793, st3G20232
RH70248(e-PCR) (Links: TniSTS:43453)

Alternate name: T27631
RH71032(e-PCR) (Links: Uni3T3:58320)

Alternate names; GDB:S13003, st3 520379
GDB:181561(e-FPCE) (Links: UniZT32: 155287
GDB:607655(e-PCR) (Links: Uni2T3: 153256)
PRINP-2(e-PCE) (Links: TS TS:254000%
PMC136957P1(e-PCER) (Links: TniSTE27080%)

GeneCntology
Provided by GO4A
Function Evidence
copper ion bindi TAS  Publded
microtubule binding D4 Fublded
Process
copper lon homeostasis MAS Publded
metabolism TaS  Pubbded

response to oxmdative stress ISS
Component

Golgl apparatus 55
endoplasmic reticulum 153
extrinsic to membrane TAS  Publded

lipid raft I5s
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Mouse, Rat
Wlap Viewer

Phenotypes
Creutzfeldt-Talob disease WD 123400
Gerstinatu-Stravssler disease ML 137440
Huntington disease-like 1 W 603218
Tnsommia, fatal familial TG 500072
Pron disease with protracted course LI 606688

Pathways
EEGG pathway: IMeurodegenerative Disorders 01510
EEGG pathway: Prion disease 05060
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General protein information

Names: prion proten
CD230 antigen;, prion protein PrP;  major prion protein; prion-related proten, prien protemn (p27-30)
{Creutzfeld-Jakob disease, Gerstrnann-Strausler- S cheinker syndrome, fatal famihial insomma)
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NCBI Reference Sequences (RefSeq)
wmBRNA Sequence NI 000311

Transcriptional Varant
Transcript Vanant: This vanant (1) represents the longer transenpt. Wanants 1 and 2 encode
the same protemn.
Sowrce Sequence BC022532 BGEYT054 W1389%
Product }P 000302 prion protein preproprotein
Consensus CDS (CCDS) CCDE13080.1 {prehminary)
Conserved Domains (1) summary
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Buarchontoglires; Primates; Haplorrkini; Catarrhin; Hominidae; Homo Huslectide
Gene aliases: CJD; GSS; PrP;, ASCE; PRIP; PrPc; CD230; MGC26679; PrP27-30; PrP33-35C o
Swmmary: The protein encoded by thiz gene 12 a membrane glycosylphosphatidylinositel-anchored Full text in PRC
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7 1: HomoloGene:7904. Gene conservad in Armniota
Alignment Scores
Species Gene aa%lD nt%ID 1] Ka/Ks Kni/Kne
H.sapiens PRNP
w5, P troglodytes  PRMP 992 98.2 0.008 0.138 0.548
w3, C familiaris PrF g7v.7 87.3 0139 0.128 0.282
w3, M.musculus Prop 0.1 85.3 0.163 0.077 0.342
w3, R.norvegicus  Prnp 89.7 86.8 0.145 0.090 0.260
w3, G.gallus LOCE96452 471 574 0.631 0.399 0.878
P.troglodytes PRNP
w3, H.5apiens FRMF 992 98.2 0.008 0.138 0.548
vws. C rfamiliaris Pre g7.7 87.3 0.139 0.126 0.253
ws. M.musculus Frop a0 .1 85.2 0.165 0.075 0.307
ws. R.norvegicus — Prnp 89.7 86.7 0.148 0.088 0.229
vws. G.gallus LOC3E96452 471 56.9 0542 0.351 0.882
C.familiaris PrP
w5, H.5apiens PREMP g7.7 87.3 0139 0.126 0.282
wg, Ptroglodytes  PRMP gv.7 87.3 0139 0.126 0.253
w5, WLmUsculus Prop 86.9 82.5 0.200 0.092 0.338
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()_) NCBI Blast 2 Sequences results

Entrez

BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.14 [Apr-09-2006]

Ifatrix I BLOSUMBZ 'I gap open:lﬂ— gap extension: |1_

x_dropoff IF expect:|1 0.0000 wordsize: |3_ Filter [T View option | Standard j
Mlasling character option | = for protein, n for nuclectide j Mlasking color optlonl Black 'l

[T Show CDS translation  Align |

Sequence 1: gi4506113|ref[NE 000302 1jprion protein preproprotein [Homeo sapiens] =gi|34335270ref[NP_828902.1| prion protein
preproprotein [Homeo sapiens] =gi|46095329|ab|AASB0162. 1| prien protein [Homeo sapiens] =@|6996155|emb|CAB75503.1) PRIP [Homo
sapiens] =gi| 11079226|gb|AAG21693.1| prion protein [Home sapiens] >gi|130912|sp|P04156[PRIO_HUMAN Major prion protein precursor
(PrP) (PrP27-30) (PrP33-35C) (ASCR) (CD230 antigen) =gi| 190468|gb|A 4 A60182. 1| prien protein

Length =253 (1. 253)

Sequence 2: gi|13173473)ref[NP 035300, 1|prion protein [Mus musculus] =g 2865215|gb| AACO2804. 1] shert incubation prion protein Propa
[Mdus musculus] >g71060019|emb|CAT18553 .1 Prop [Mus musculus] >gi[74192797|dbjBAE24911. 1| unnamed protein product [2us
musculus] =gi74194091|dbjBAE36950. 1) unnamed protein product [Mus musculus] >gi[74213636|dbj[BAE35622. 1| unnamed protein product
[Mus musculus] =gl 74 186646|dbj|BAE34788. 1| unnamed protein product [Mus musculus] =gi[74182795|dbjBAE34724. 1] unnamed protein
product [Mus musculus] =gi|13879443|gb| AAHOE703.1| Prion protein [Mus musculus] =g 1303 14|sp[P04325[FPEIC_MOTISE Major prion
protein precursor (PrF) (PrP27-30) (PrP33-35C) (CD230 antigen) =g|200529|gb| A4 439997 1| prien protein

Length =254 (1 .. 254)

(=1

MNOTE Bitscore and expect value are calculated based on the size of the nr database
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Gene map locus 20pter-pl2
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GeneTests,
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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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Lineage: Sukaryoia; Metazoa,; Chordata; Craniata; Vertebrata; Buteleastomi; Mammalia; Butheria;
Huarchaontoglives; Primates; Catarrkini; Hominidae; Homa

Gene aliases: CID; G353, PrP, ASCE, PRIF; FrPc; CD230; MGC26679, PrP27-30; PrP33-35C
Summary: The protein encoded by this gene 15 a membrane glycosylphosphatidylinositol-anchored glycoprotein
that tends to aggregate into rod-like structures. The encoded protein contains a hghly unstable region of five
tandem octapeptide repeats. Thiz gene 12 found on chromosome 20, apprommately 20 kbp upstream of a gene
which encodes a biochemically 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 Creutefeldt-Takeob disease, fatal farmilial
insomuia, Gerstmann-Stravssler disease, Huntington diseasze-like 1, and kuru. Two transcnipt vaniants encoding
the same protein have been found for this gene.

Genomic regions, transcripts, and products v

EefSeq below
HT_011387.8

[ 4607069 b [ 4622254 b
5 3
NH_000511 .5 NE_000502 preproprotein CCOS1S0E0.1
NP_&95302 _p

NH_1850 79, 1}

B - coding resion B - untransloted resion

PROTEIN LINKS
b FASTA
b GEMPERT

Genomic context

chromosome: 20, Location: 20pter-p12

b Bli Mewer 2@
3 Coked Domains

ORATA

ObdIhd

Full text in PMC
Frobe

Frotein

Fubhied
Fubhded (FeneRIF)
SHP

SHF: Genotype
SNP: Geneliew
Taxonomy
UnisTS
Acelfiew

CCDS

Ensembl
Evidence Wiewer
fclr]z]
GeneTests for MIM: 176630
HiEmD

HGNC

HFRD

KEGG

MGC
Modelhdaker
FPharm&kB
UCsC

UniGene
LinkOut

4+ Ertrez Gene Irfo

F| Feedback
F| Subscri

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

onarny

200 BLAST hats to 46 unique species Sortby taxenomy proximi

[o] Axchaea [0 | Bacteria [194 | Metazoa [6]] Funsi [o]] Plants [o] Viruses [07] Other Eukaryotee
Keep oty oo [ |

New search by GI [4606113 -

253 aa
— — - -
e e rr T SCORE P OACCESSION GL PROTEIN DESCRIPTION
Conserved Domain Datshase hits
1435 31 AASSO162 46095525 prion protein [Homo sapiens]
1435 31 NP 8598902 34335270 prion protein preproprotein [Homo sapiens]
1435 31 AAG21693 11079226 prion protein [Homo sapiens]
1435 31 CAB75503 65996155 PRNFP [Homo =apiens]
1435 31 AARED1SE 190468 prion protein
1435 51 PO4156 150912 Major prion protein precursor (PrP) (PrP27-30) (PrP33-35C) (A3C
1432 1 AAX42953 £1367107 prion protein [synthetic construct]
1432 1 RAAV3ISZ82 54695820 prion protein (p27-30) (Creutzfeld-Jakobh disease, Gerstmann—Str
1432 29 P40z52 730390 Major prion protein precursor (PrP) (PrP27-30) (PrP33-35C) (CD2
1432 29 ARACSOOS3 474358 prion protein
1432 1 AAE3T033 60834334 prion protein [synthetic construct]
1431 31 CAG468658 494570537 PRNF [Homo sapiens]
1431 31 BAH12544 185 456 Prion nrorein. nrenronrotein [Homo saniensl

13



Gt CudD Now!

43 BLAST luts to 12 unique species Sorthy taxononmy proximi

ﬂ Archaea ﬂ Bacteria |43 | hietazoa J Fung J Flants J Wiruses J Other Eukatyotae
cuvor [0/ S IS Nevesech by G [B06775___ 6B

Keep only

-
T T T T T T SCORE ACCESSION GI PROTEIN DESCRIPTION
Conser Domain Database hics

— — — 1203 Be 1QLZL 6730487 Chain A, Huwan Prion Protein
izoz @ 10L¥4 6730485 Chain A, Huwan Prion Protein
1136 @& 1DX14 9955174 Chain A, Bowvine Prion Protein Residues 23-230
1136 @& 1DXE0L 9955173 Chain A, Bowvine Prion Protein Residues 23-230
371 e 10M1a 6730489 Chain A, Human Prion Protein Fragment S0-230
— — — 771 e 1QMOA 6730485 Chain A, Human Prion Protein Fragment 90-230
768 ® 1Fo7L 10835615 Chain A, Human Prion Protein Mutant EZ200k Fragment S0-231
68 ® A

1FKCi 10855617 Chain A4, Humsn Prion Protein (Mutant EZ00k) Fragment S0-231

Related Structures

Pubred [ Blast [ Entrez Structure

Query: prion protein preproprotein [Homao sapiens]
[gi 4506113]

1QALZ Chain A, Human Frion Protein

Reference: 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 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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