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Growth of Biomedical Information (2)
“G5” MeSH subset of MEDLINE
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GenBank DNA sequences
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Growth of Biomedical Information (4)
Mapped Human Genes

About one-fifth of all
protein-coding genes

There will be twice this
number shortly.
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The Cross-over to Functional
Genomics (1)
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The Cross-over to Functional
Genomics (2)

“In the past we have had functions in

search of sequences. In the future, pathology
and physiology will become ‘functionators’

for the sequences.”

Daniel C. Tosteson, Dean
Harvard Medical School
March 26, 1997
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The National Center for Biotechnology
Information

NCBI

Public Law 100-607 Create automated systems for
0 ‘ knowledge about molecular
biology, biochemistry and
genetics

Perform research into advanced
methods of analyzing and
interpreting molecular
biology data

Enable biotechnology
Created by Congress researchers and medical
in 1988 with a care personnel to use the

systems and methods
mandate to... developed

Informatics on the World Wide Web

NCBI

“[There are] 150 million Web pages now in
existence....We can expect a billion Web
pages by 2000. Some of them will even be

worth reading.”
WIRED Magazine
March 1997




World Wide Web: Information
Cornucopia?

NCBI

Among 30 million Web pages in cyberspace, touted
as the road to real-time, up-to-the-minute information
resources, 5 million pages have been neither checked
nor updated in the past year, and 75,000 have
languished untouched since 1994.

The Wall Street Journal
March 1996

U.S. National Library of Medicine
Founded 1836




The National Center for Biotechnology
Information

Builders and providers
of GenBank®, BLAST, MR
Entrez and many other m' ' Histectmalogy Infermaian

data and software AT T
i e iadaa Bwi | Felii | "awwesrp) S
resources

NCBI is a also a center
for basic research and
training in
computational biology
and bioinformatics

w | b |

Building and Distributing
GenBank®

NCBI

European & Japanese Author-direct Journal High-throughput
collaborators submission scanning sequencing centers

Email Anonymous ftp CD-ROM Entrez BLAST

NCBI services 1.6 million web hits and 200,000 intellectual queries per day
from 32,000 individual users




Biotechnology Information

> DNA sequence
AATTCATGAAAATCGTATACTGGT CTGGTACCGGCAACAC
TGAGAAAAT GGCAGAGCT CATCGCTAAAGGTATCATCGAA
TCTGGTAAAGACGT CAACACCATCAACGT GTCTGACGT TA
ACATCGATGAACT GCTGAACGAAGATATCCTGATCCTGGG
TTGCTCTGCCATGGGOGAT GAAGT TCTCGAGGAAAGCGAA
TTTGAACCGT TCATCGAAGAGATCTCTACCAAAATCTCTG
GTAAGAAGGT TGCGCTGT TCGGT TCTTACGGT TGGGGOGA
CGGTAAGT GGATGOGT GACTTCGAAGAACGTATGAACGGC
TACGGTTGOGT TGTTGT TGAGACCCCGCT GATCGT TCAGA
ACGAGCOGGACGAAGCT GAGCAGGACT GCATCGAATTTGG
TAAGAAGATCGOGAACATCTAGTAGA

Structure & Function

> Protein sequence

MKI VYWSGTGNTEKMAEL| AKG | ESGKDVNTI NVSDVNI
DELLNEDI LI LGCSAMGDEVLEESEFEPFI EEI STKI SGK
KVAL FGSYGNGDGKWWRDFEERMNGYGCVWETPLI VQNE
PDEAEQDCI EFGKKI ANI

The power of computing
on the data

Ataxia telangiectasia: 18 years and 5 minutes

New England Journal of Medicine 333:645-7; 1995




Netscape - [BLAST Search]
File Edit View Go Bookmarks Options Directory Mindow Help

[ Clear Input | Advanced BLAST|

Message
of the day ...
Sequence submissions
1o GenBlank:
b m;:@ ;:!" ‘:L:‘ nih g Choose program to use and database to search:

¥ Petform gapped alignment

Click here for a description of the 2.0 wersion of BLAST

The query sequence is ¥ Hltered for low complexity regions by default.

Enter here your mput data as | Sequence in FASTA format j Submit Query

»g1]1945388 |gb |U93237 |HSUY3237 Human menin (MEN1) gene, comp;l

CTGETCTTEAACTCCTGECCTCARGC AR TCC TCC TEC T TCAGC TTCCCARAGTGTTGTAR

GAGCCTGGCATGAACTTGACACTATTGAGATATACTGGTCAGGTATTTTGTGGAATGTCC‘J

TTTTGCCAGATGTTTTC TCATGAT TAGRGGAGAGTTATAAATTTTGAGGAARATCCAGAS!

G TGAAGTAGGGCAGRAAT TTARTC TETTTTATTTAC TGCTATATACCGAGTGTC TGGAAL!

GTAAGTACCAAARATCTGTTTTTT TTGAATGAATAAGCAAATARATCGAGTGACCGTGGAR
=

J o

The BLAST server may be very busy dunng the weelday, resulhing in delays for users. The email option allows a

user to recetve the results quickly in a conventent form. If the HTWL option is used, the results should be loaded
into a web browser for viewing

™ Send reply to the Ema address: ™ InHTML format

s |Document; Done [

Flease read about FASTA format description

Comparative Analysis of Genes

NCBI

Cell, Vol. 75, 1027-1038, December 3, 1993, Copyright © 1993 by Cell Press

The Human Mutator Gene Homolog MSH2 and lIts
Association

with Hereditary Nonpolyposis Colon Cancer

Richard Fishel, * Mary Kay Lescoe, * M. R. S. Rao, § Neal G
Copeland, t Nancy Jenkins, T

Judy Garber, ¥ Michael Kane, § HomOIOgy to

?Sgp':irmz:s oKf?\‘A(i’tgg;rolgugy and Molecular Genetics bacteri al and yeast

Ma\rkey vCenter for Molecu\gr Genetic, .

R genes sheds new light on
human disease process

638 RHACVEVQDEI AFI PNDVYFEKDKQVFHI | TGPNMGGKSTYI RQTGVI VLMAQ GCFVPC 697
657 RHPVLEMQDDI SFI SNDVTLESGKGDFLI | TGPNMGGKSTYI RQVGVI SLMAQ GCFVPC 716
584 RHPVVEQVLNEPFI ANPLNLSPQRR- MLI | TGPNMGGKSTYMRQTALI ALMAYI GSYVPA 642

Human
Yeast
E. coli

portion of DNA mismatch repair protein sequence




Comparative analysis of genomes

NCBI

H. influenzae

1703 genes

468 genes

M. genitalium=__
0.58 Mb - all & 254 genes necessary

(and sufficient?) for
cellular life

*Mushegian & Koonin, Proc. Natl. Acad. Sci. 93:10268, 1996

Comparative Analysis of Genomes

NCBI

“What is true for E. coli “What is true for yeast
is also true for elephant.” is also true for human.”
Jacques Monod, c. 1961 David Botstein, 1988




sdx Netscape - [Human cDNAs that complement 5. cerevisiae mutants]
File Edt “iew Go Bookmarks Options Diectory Window Help
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Back Forerd Home Relosd lineges) Opan Print Find

Lacatian: Ihttp # A nebi. nim.nib. govw/B assett/cerevisiaeComplementMew. himl

« XREFdb EIE

Sequence similarity between Human cDNAs that complement S.
cerevisice mutants and their correlate yeast proteins.

Ag of July 15, 1996, this table contans 71 3. cerevisiae mutant/complementing human cDINA pairs.

IFyou know of a human cDNA which complements a yeast mutant, and the pair is not yet present on this table, please

report the cDIA/mutant pair, along with a reference if possible, to bassett@ncbi nim nih. gov and this table will be
updated.

Bassett et al. (1997)
GenBank BLASTE Teast SwissProt
Human Gene Leeession# P-value HMutant Lecession# Nat. Gen' 15439_44

LRFS .0e-91 arfi P19146 al. (1992)
LRF5 .4e-91 arfl P11076 al. (1992)
LRF6 .1e-85 arfi P19146 al. (1992)
LRFE .Oe-84 arfl P11076 al. (1992)
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Sequence Conservation among Human and
Rodent mRNASs

NCBI

Makalowski et al. (1996) Genome Res. 6:846




Molecular Evolution

NCBI

Common ancestry
allows us to infer
similar function

3000 Myr

1000 Myr

540 Myr

Fly Worm Yeast Bacteria

Pancreatic Alzheimer’s Ataxia Colon
carcinoma Disease telangiectasia  cancer

S “Homology...

NCBI

... is the central concept for all of biology. Whenever we say that a
mammalian hormone is the ‘same’ hormone as a fish hormone,
that a human gene sequence is the ‘same’ as a sequence in a
chimp or a mouse, that a HOX gene is the ‘same’ in a mouse, a
fruit fly, a frog, and a human -- even when we argue that
discoveries about a worm, a fruit fly, a frog, a mouse, or a chimp
have relevance to the human condition -- we have made a bold and
direct statement about homology. The aggressive confidence of
modern biomedical science implies that we know what we are
talking about.”

O,

. \
David B. Wake \‘




Entrez (1992)

erm frequency
statistics

Literature MEDLINE Literature
citations in abstracts citations in
sequence sequence
databases databases

Explicit link

Emergent link B Cicotide Protein

seqguences sequences
Nucleotide Amino acid

sequence Coding region sequence similarity
similarity features

MEDLINE® Text Neighboring

Genetic Analysis
of Cancer in Common terms could

Families indicate similar subject
matter

Statistical method

Weights based on term
frequencies within
document and within
R the database as a
whole

Some terms are better
than others

The Genetic
Predisposition to
Cancer




Entrez (1994)

Sequence
Slml|aflty Nucleotide sequence
ACGATGTGGTCCATGGGT
TTCTCTATTATTATCCCT
GGAAGCTAAGGATATAGG
CGCTGATGTGAGGTGGTT
TCGGTTCTATCTGCATGC
TAGCATGGATATTGATCG
TGECTTATAGGCTAGICG

Protein sequence

I LLVI LAl VLI SDKRI
VTGREGSWQ PCMNVNER
KRKKTDEDDHI VLI LGGP
| LLNNASAI VLPESDESA
SDSGPLI | LKRKEKRWKL
LALAMAREENSPNCTGGT
PLI KRESAEDSEDL RRED

Cross-referencves

MEDLINE

Text
Similarity

3-D structure

NCBI

Sequence
similarity

Structural
Similarity

Entrez (1996)

MEDLINE

Nucleotide - Protein
Sequences Sequences

Genomes Chromosome 21 Structures
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The Human Genome Project, 2005

NCBI

“The final, irreducible product
of the Human Genome project
will be...

The genetic map

The sequence (map)

‘ The peer-reviewed
ot 21 scientific literature.”

| am
nn\\mm: .

—NMaynard V. Olson,1995




The Literature

Chromosome 7: Local
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Sequence Records
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What are “Expressed Sequence
Tags” (ESTs)?

NCBI
Partial, inaccurate cDNA sequences obtained
by rapid survey sequencing of various cDNA
libraries derived from various tissues,
developmental stages, tumors, etc.

There are now >750,000 human ESTs and >
200,000 mouse ESTs available

Ref: Trends in Biochem. Sci. 20:295; 1995
URL: http://www.ncbi.nlm.nih.gov/dbEST/

Evolution of EST Research
Applications

* Gene Discovery (1991-present)
Species-jumping & Comparative Genomics

* Gene Mapping (1995-present)
- 16,000 human genes mapped to date
- Mouse gene map in progress
- Rat gene map planned

* Gene Expression (1997-)

Microarrays of cDNA clones & large-scale
expression analysis




One Gene, Many Seguences

NCBI

—i—{n——{Il—  genomic, contiguous

genomic, segmented

mRNA variant 1

mRNA variant 2

5 EST 3 EST
5 EST 3 EST

5 EST 3 EST

5 EST 3 EST

Anchor sequence
used for STS

Ref: Nature Genetics 10:369-371; 1995 development
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The Genome Issue; Articles

A Gene Map of the Human Genome

G. D. Schuler, M. S. Boguski, E. A. Stewart, L. D. Stein, G. Gyapay, K. Rice, R. E. White,
P. Rodriguez-Tomé, A. Aggarwal, E. Bajorek, S. Bentolila, B. B. Birren, A. Butler, A. B. Castle,

N. Chiannilkulchai, A. Chu, C. Clee, S. Cowles, P. J. R. Day, T. Dibling, N. Drouot, |. Dunham,

S. Duprat, C. East, C. Edwards, J.-B. Fan, N. Fang, C. Fizames, C. Garrett, L. Green, D. Hadley,
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S. Ranby, T. Reif, S. Rozen, C. Sanders, X. She, J. Silva, D. K. Slanim, C. Soderlund, W.-L. Sun,

P. Tabar, T. Thangarajah, N. Vega-Czarny, D. Vollrath, S. Vayticky, T. Wilmer, X. Wu, M. D. Adams,
C. Auffray, N. A. R. Walter, R. Brandon, A. Dehejia, P. N. Goodfellow, R. Houlgatte, J. R. Hudson Jr.,
S. E.lde, K. R. lorio, W. Y. Lee, N. Seki, T. Nagase, K. Ishikawa, N. Nomura, C. Phillips,

M. H. Polymeropoulos, M. Sandusky, K. Schmitt, R. Berry, K. Swanson, R. Torres, J. C. Venter,

J. M. Sikela, J. S. Beckmann, J. Weissenbach, R. M. Myers, D. R. Cox, M. R. James, D. Bentley,

P. Deloukas, E. S. Lander, T. J. Hudson
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[The Human Transcript Map]
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A Gene Map of the Human Genome

Genome Maps 1997

The Human Gename Project is expected to produce a sequence of DNA
Showr Featured Genes

representing the functional blueprint and evolutionary history of the human
species. However, only about 3% of this sequence is thought to specify
the portions of our 50,000 to 100,000 genes that encode proteins. Thus
an important part of basic and applied genomics is to identify and localize
these genas in a pracess known as transcript mapping. When genes are
expressed, their sequences are first converted into messenger RMA
transcripts, which can be isolated in the form of complementary DNAsS
{cDNAS). Approximately half of all human genes had been sampled as of
15 June, 1996

A small portion of each cDMNA sequence is all that is needed to develop
unique gene markers, known as sequence tagged sites or STSs, which
can be detected in chromosomal DNA by assays based on the
polymerase chain reaction (PCR). To construct a transcript map, cDNA
sequences from a master catalog of human genes wiere distributed to
mapping laboratories in North America, Europe, and Japan. These
cDMAS were converted to STSs and their physical locations on
chromosomes determined on one of two radiation hybrid (RH) panels or a
yeast artificial chromosome (YAC) library containing human genomic

CIbIA Thic raammina dats aeae stecratesd ralativie te bhe boeesan asnstie

=8| |[Document: Done

b Netsc - [Chromosome 13]
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BRCAZ Mammogram showing breast cancer

IMAGE CREDIT: Pat Connelly, Miani Vallay Hospital, Dayion, OH, USA

REI. Childhood tumors of the retina are associated with inactivation of the
retinoblastoma gene

IMAGE CREDIT: K. Suthff, SCIENCE
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4% Netscape - [BRCAZ2]
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NCBI
FEATURED GENE

Breast Cancer

Brsast cancer 13 often detected when there are wisible changes in the breast, such

as a lump, thickening, swelling, dimpling, skin irritation, distortion, retraction,
scaliness, pain, tenderness of the nipple, or nipple discharge

Breast cancer is the secend major cause of cancer death in American women. An
estimated 44,560 lives (44,300 women and 260 men) will be lost to breast cancer
i the .5 in 1996, About 184,300 new mvasive cases among women will be
diagnosed this vear. About 1,400 new cases of breast cancer will be diagnosed
among American men during this same period. Breast cancer mcidence rates
among womet increased about 4a year between 1982 and 1987, but recently
leveled off at about 110 cases per 100,000. Most of the recent mcrease in rates is
believed to be due to marked increases in mammeography use, allowing the
detection of early-stage breast cancers, frequently before they become clinically
apparent

Betty Ford
Former breast cancer patient and
activist on behalf of expanded
research and education

The nisk of breast cancer mereases with age. The risk is higher in a woman who
has: a personal or family history of breast cancer; some forms of benign breast
disease; an early beginning of menstruation; late menopause; lengthy exposure to
cyclic estrogen; never had children, or had the first live birth at a later age; lower
socicecenomic status and lower education level Te date, knowledge about risk
factors has not translated into practical ways to prevent breast cancer. Since
women may not be able to alter thewr persenal risk factors, the best opportunity at
present for reducing mortality is through early detection. It's recommended that
asymptomatic women aged 40-49 should have a screening mammogram every
1-2 years; and women aged 50 and ower, every year. In addition, a clnmcal breast

RV |
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"While we all work toward a cure,

education, research and increased

access to treatment remain our best
allies i the fight against breast

cancer.”

 Netscape - [BRCA2]
File Edit “iew Go

becoms an nportant par FO r th e p u b | I C IMAGE CREDIT: Fat Connelly,
Miawi Valley Hogpital, Dayvion,
Tz O, USA

For More Information:

* Cancer Information Service, Mational Cancer Instiute, Wational Institutes

of Health, 1-800-4-CANCER, http-ffrwrwicic.nei sib gov The BRCA2 gene maps to
chromosome 13
=

* American Cancer Society 1-800-A4C3-2345 (within each state with a
divisional office), http:ffwww. cancer.org,

For Physicians

Database Records

* Breast cancer entry m OB

For Scientists  BRCAD entry in OMIM

* BRCAZ mRITA sequence in
GenBanl

Address comments and suggestions to info@nchinkm nih gov
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TABLE OF CONTENTS

* TEXT
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* CONTRIBUTORS L
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Iote: pressing the & symbol will find the citations in the INCBI MEDLINE subset whose text most closely matches the
text of the preceding OMINM paragraph, using the Entrez MEDLINE neighboring function.

Gene Map User Feedback

From: user@aol.com

Date: Tue, 29 Oct 1996 17:51:22 -0500
To: info@ncbi.nim.nih.gov

Subject: awsome

| am a 6th grade student on Long iSLAND AND i
AM LEARNING ALL ABOUT THIS AND i THINK
IS IS MAGNIFECENT THAT YOU GUYS CAN
DO ALL THIS




Functional Cloning and Positional Cloning

NCBI

Disease Disease

Function Function

Standard Positional Cloning

NCBI

Family Chromosome Large-Insert Candidate Disease
Studies Interval Clones Genes Mutation
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Genetic Physical Transcript Gene

Mapping Mapping Mapping Sequencing




“Positional Candidate” Approach

NCBI

Family Chromosome Candidate
Studies Interval Gene
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What'’s this gene?

The

MEN1 Grou

Cloning'of the gene for Multiple Endocrine Neoprlésia, Type |
Science 276:404-407; 1997

Absent: Lance Liotta, Bruce Roe




PowerBLAST* analysis of the MEN1 gene:
human and mouse EST coverage

Menin mRNA 16
Coding

T 2 o e o e o e
6 3666 5666 7666

AA157873m_H AA261796d

AA211877 H14300p—
26 Human 4

ESTs H14313p

AAZ36383.§
R326794

H91638

AA105533 AA275378 g P
17 Mouse

ESTs HAA048913 AA168218,

a1
——— AA000099 AAmggzzp_D_o
89897
r

*J. Zhang & T. Madden (1997) Genome Res. 7:649-56

National Cancer Institute
Cancer Genome Anatomy Project

NCI CGAP ==

Tumor Gene

Index
PROJECT GOAL Transcript

To achieve a comprehensive “Profiling”
molecular characterization of Physical DNA

normal, precancerous, and resources

malignant cells All data &

material made
available without
restrictions




NCI Tumor Gene Index
cDNA Libraries

NCI CGAP =

Initial target tissues are breast, prostate,
colon, lung and ovarian tumors

Microdissected as well as “bulk” specimens

Normalized and non-normalized libraries
Interplay between gene discovery and
pathophysiologic analysis of cancer
progression

R & D of methods to assess gene expression
in archival, embedded tissue

A

Transfer film

Tissue segtion Laser Capture

Gassside Microdissection
B

Mirror
Infrared beam focally ﬁ
activates adhesive Iayqe‘L Emmert-Buck et al.
Science 274:998; 1996

C

[

Transfer of selected cells
At M SR R T R TS

NC| CGAP




Laser Capture Microdissection: in situ breast carcinoma

Coverslip

Emmert-Buck et al. (1996) Science 274:998

Laser Capture Microdissection: glomerulus, normal kidney

Coverslip

Emmert-Buck et al. (1996) Science 274:998




Microdissections — cDNA libraries

Tumor

) Clone arrays
Tissues

cDNA sequences

Tumor Gene Index,
Physical DNA Resources

NC| CGAP

National Cancer Institute

P T T T E——y -
Es Din Yew Lo Bosmsia Cpeoan [eeowdy  Yecee  Hel

Cancer Genome Anatomy Project

CGAP Web Site




Carcinogenesis and Tumor Progression
NCl CGAP =—=
Diagnosis
L Malignant

Year 10 .
| tumors with
metastases

Detection
Diagnosis
«o o | Prognosis
Expression profile Therapy

Gene Expression & Glass Microarrays

Prepare DNA Probe Prepare Microarray
"Marmal” Tumar
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Large-scale Analysis of Gene Expression

NCBI

Use of a cDNA microarray to analyze
gene expression patterns in human cancer

J. DeRisi, L.Penland, P.O.Brown, M.L.Bittner, P.S.Meltzer, M.Ray, Y.Chen,
Y.A.Su, and J.M.Trent, Nature Genetics 14, 457-460 (1996)

15,000 cDNA Clones to Array

Selection criteria;

1. Correspondence to
functionally cloned

human gene

GenBank + dbEST el .
500,000 . Significant protein

similarity
. Included on the Human

UniGene Transcript Map

53,000 . Of specific research

interest

. Physical cDNA clone
available




The “15K”™ Collaboration

- NCBI

Expression

“ \Data

NHGRI

L

Stanford arrays NCBI

i

Clone IDs
Research Genetics

15K Set: Portion of the FASTA file

>M63960 Human protein phosphatase-1 catalytic subunit mRNA, complete cds

/cds=(29,1021) /gb=M63960 /gi=190515 /len=1367
GGGCAAGGAGCTGCTGGCTGGACGGCGGCATGTCCGACAGCGAGAAGCTCAACCTGGACT
CGATCATCGGGCGCCTGCTGGAAGTGCAGGGCTCGCGGCCTGGCAAGAATGTACAGCTGA
CAGAGAACGAGATCCGCGGTCTGTGCCTG...etc.
>W37493 zc10g02.s1 Homo sapiens cDNA, 3' end /contact=Wilson,RK

/clone=321938 /clone_end=3' /gh=W37493 /gi=1319087 /len=348
GAGAATCCANCTTTGACCTTTATTCAAGAGACCAGATGGGTTGCCCCAGGATCCGGCTGC
CAGCCTGAGGCCAAGCACGGCTGGAGACCCACGACCTGGCCTGCCGTTGCCCTGAGCTGC
AGCCTCGGCCCCAGGATCCTGCTCACAGT...etc.
>H42556 y063c10.r1 Homo sapiens cDNA, 5' end /contact=Wilson,RK

/clone=182610 /clone_end=5' /gh=H42556 /gi=918608 /len=544
GTGTGACCAGACATGCAACCGNCATCTATGGTTTCTACGNATGNAGTGNCAAGCAGNACG
NCTNACAACATCAAACTGTGGNAAAACCTTCACTGNACTGNCTTCAACTGNCCTGNCCCA
TCGCGGNCCATAGTGGACGTAAAAGATCTTCTGNCTGNCCACGGAGGCCTGTTCCCCGGA
CCTGNCAGTTCTATGGNAGCAGATTCGG...etc.




Sample 15K Cluster Report

NCBI

TITLE: Human protein phosphatase-1 catalytic subunit mRNA,
complete cds

CLONE: 488948

FLAGS: Gene SwissProt Mapped

CLUST: Hs.1001

GENES: J04759 X70848 M63960

3'EST: AA115517 AA004413 H97499 W02143 W37493

5'EST: AA115516 N42323 N41606 H42559 H42556

I

15K Cluster Report: Sample 2

NCBI

TITLE: ESTs, Highly similar to HYPOTHETICAL 34.9 KD PROTEIN IN
FRE2-JEN1 INTERGENIC REGION [Saccharomyces cerevisiae]

CLONE: 310438

FLAGS: SwissProt Mapped

CLUST: Hs.10018

3'EST: R44498 N33766 T93144 N48585 N99970

5'EST: N47271 R14393 T56201 R68523 W30909

1l




15K Cluster Report: Sample 3

NCBI

TITLE: ESTs

CLONE: 302998

FLAGS: Mapped

CLUST: Hs.24297

3'EST: H97384 AA147620 N24156 AA157374 H41351 R98414
H91639 N51774 R28488 H14277 H38296 N90077

5'EST: W38527 AA147612 AA157873 H91638 R32679
H38333 H14300 N36190

I

This is the MEN1 Gene

Informatics Issues in Large-Scale
Studies of Gene Expression

AResources (arrayed genes, probes)
ALaboratory information management system

AInformation retrieval & query systems




Expression Array Database

NCBI

The National Human Genome Research Insttute

Laboratory of Cancer Genetics: Microarrays
and Gene Expression

w Abont the Microarray Project

o for Collaborators

etscape

Eile Edit Wiew Go Communicator Help

Damage-specific DNA bhinding protein 1 (127 kD)
Clid 1466
Clone 376234
Flags Gene Mapped SwissProt
Gsymb DDB1
Cymap 11q12-q13 .
Txmap 11:66-66 11:67-67 11:63-63 Un|Gene CI uster Report
Clust Hs.2165
Type 1
PIRow/Col 72/G/12/
Genes U18299 U32986 140326

3'EST R24264 N94513 T32406 T32988 N66406 HS53855 TS0093 R53076 T33118 T33789
N80854 T67517 T54158 T62193 T62836 W48654 HO0167 HO0867 H12892 AA179709
AA040781 W72213 W72401 AA022905 AAQ24833 N78589 N78833 T48843 H63963
HI13838 T70287 N21651 WE4440 TO3687 AAI48958 AA129271 R71571

R24373 H53480 R53165 T53766 T62002 T62685 H90211 H90274 H12891 AA1R0S28
WI17195 AA041217 AAD22973 AAO24789 W23963 T48842 H63690 W51866 H13884
T69516 T80862 W76527 W77900 WE4366 WO7183 W07519 AAL48957 AAL129306

AA040781 AAD41217

|Dn:umant' Daone




PubMed nucleotide query - Netscape

Edit %iew Go Communicator Help

Entrez Nucleotide QUERY 2]

Other Formats: s ] [eraiic |

LOCUS ARD41217 500 bp mRNA EST 01-FEB-1597

DEFINITION zf07c06.rl Soares fetal heart NbHH19W Homo sapiens <DNA clone
376234 57 similar to PIR:537614 537614 DNA-binding protein - gresn
monkey ;.

ACCESSTION ARD41217

T | Dmast GenBank record

SOURCE human.
ORGANISM Homo saplens
Eukaryotae; mitochondrial eukaryotes; Metazoa; Chordata;
Vertebrata; Eutheria; Primates; Catarrhini; Hominidae; Homo.
REFERENCE 1 (base=s 1 to 500)
AUTHORS Hillier,L., Clark,N., Dubugque,T., Elliston,K., Hawkins,M.,
Holwan, M., Hultman,M., Kucaba,T., Le,M., Lennon,&., Marra,M.,
Parsons,J., Rifkin,L., Rohlfing,T., Tan,F., Trevaskis,E.,
Waterston,R., Williamson, A., Wohldmann, P. and Wilson,R.
WashU-Merck EST Project
Unpublished (1995)

Contact: Wilscn RK

WashU-Merck EST Project

Washington University School of Medicine

4444 Forest Park Parkway, Box 8501, &t. Louis, MO 63108

Tel: 314 286 1800

Fax: 314 286 1810

Email: est@watson.wustl.edu

This clone is available royalty-free through LLNL ; contact the
IMAGE Consortium (info@image.llnl.gow) for further information.
Insert Length: 1305 gtd Error: 0.00

|hﬂp'NWWWI’|Db\ nlrenih o hthin-post/ Taxonorywoetarg ?id=9606

Finding associations
— Which genes tend to be expressed together?

Finding sequential patterns

— Which genes are expressed in succession, i.e. in a pathway?
Clustering the data

— Does this set of genes have any common features?
Classifying the data

— Has this expression pattern been observed in other experiments?
Predicting values

— Can we extrapolate to other conditions under which these genes
may be expressed?




Data Mining in Gene Expression Arrays
NCBI

. MEDLINE
expression

PubMed Online journals

GenBank ' i Protein
Sequences

Genomes Structures

PubMed

An information retrieval system, based
on Entrez “neighboring” technology

Includes all 10 million articles in
MEDLINE

Available without charge via the World
Wide Web

Links to full-text, online journals
available from various publishers




- [Welcome to PubMed] !Em
File Edit “iew Go Bookmarks Options Directory MWindow Help

PubMed

MLIM's search service to access the 9 million citations in MEDLINE and Pre-MEDLINE (with links to participating

it Netscap

Orwervew on-line journals), and other related databases
Help Search ||MEDLINE =] e

e L i i
e GenBank DNA Sequences
Clinical Alerts Humber of docy GenBank Protein Sequences

Biomolecule 3D Structures
+ Enter o Complete Genomes

= Author names should be entered m the form Smuth JB, but sutials are optional

Advanced Search * Journal titles may be entered in full, as valid MEDLINE abbreviations, or as ISSI numbers {see Journal Browser for

more information)

Clinical Queries

Journal Browser Questions or comments? Write to the NCBI Help Desl,

Internet Gratefil hied

HLM Home
NCEI Home

NIH Home
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thy Netscape - [Entrez MEDLINE query] !Eﬂ

File Edit “iew Go Bookmarks Options Directory MWindow Help

-

PubMed PubMed QUERY

Search : parkinson[ All] AND gene[ All]

I Search | Reset
Dous Per Page: |20 ¥ | Puis. Date timit: [N Limit

citations 1-20 displayed (out of 447 found

Display ||Citation report ¥ | for the

T Polymeropoulos M, 1997 ee Related Articles]
Idutation in the alpha-symuclein gene identified in families with Parkinson's disease
Science 276(5321), 2045-2047 (19587)

Just what we’re looking for.

M Calabresi P, 1997 [See Related Articles]
Abnormal synaptic plasticity in the striatum of mice lacking dopamine D2 receptors
T Meurosei 17(12), 4536-4544 (1297)

M Wilhelmsen K, 1997 [See Related Articles]
Is there a genetic susceptibility locus for Parkinson's disease on chromosome 229137
Ann Neurel 41(6), 813-817 (1257

O Offen D, 1597 [See Related Articles]
Doparnine-induced apoptosis is inhibited in PC12 cells expressing Bel-2
Cell Mol Meurobicl 17(3), 283-304 (13597

M Ho DY, 1997 [See Related Articles]

Gene therapy for the nervous system
Les fwen DTECEY 1TA 190 71AAT fon shotract amadaldal

i@l |Document Done =7
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it Netscap

- [Entrez MEDLINE query] [_ o] x]
File Edit “iew Go Bookmarks Options Directory MWindow Help

Pub.

Other Formats: | MEDLINE I
Links: | Related Articles I

Stience 276 (5321): 2045-2047 (Jun 27 1897)

Mutation in the alpha-synuclein gene identified in families with Parkinson's disease

Polymeropoulos MH, Lavedan C, Leroy E, Ide SE, Dehejia A, Dutra A, Pike B, Root H, Rubenstein J, Boyer R, Stenroos ES,
Chandrasekharappa S, Ath 1adou A, Papapetropoulos T, Joh WG, Lazzari AM, Duvoisin RC, Di Iorio G, Golbe LI, Nussbaum
RL

ML H. Polymeropoulos, C. Lavedan, E. Leroy, 5. E. Ide, & Dehejia, . Eubenstein, B. Bover, R, L. INussbaum, Laboratory of Genetic Disease
Eesearch, National Human Genome Research Tnstitute, National Institutes of Health, Bethesda, MD 20892-1430,

Parkinson's disease (PD) is a common neurodegenerative disorder with a lifetime incidence of approximately 2 percent. A pattern of farnilial agzregation
has been decumented for the disorder, and it was recently reported that a FD susceptibility gene in a large Italian kindred 15 located on the long arm of
human chromosome 4. A mutation was identfied in the alpha-symclein gene, which codes for a presynaptic protein thought to be involved in neuronal
plasticity, m the Ttalian kindred and in three unrelated families of Greek origin with autosomal domimant inheritance for the PD phenotype. This finding of a
specific molecular alteration associated with PD will facilitate the detailed understanding of the pathophysiology of the disorder.

PMID: 9197268, MUID: 97342853

Save |ihe ahove repert in |Macintosh j ITEXt j format

i@l |Document Done e =7

tfy Netscape - [SCIENCE Online — Polymeropoulos et al. 276 (5321):2045]

File Edit “iew Go Bookmarks Options Directory MWindow Help

the creation of & novel Tep43 Irestriction site (Fig. 1), Mutation analysis for the G2094 change i the Italian kindred showed complete segregation with :I
the PD phenotype with the exception of individual 30, who 15 affected but not carrying this mutation (Fig. 24A). This mdiwidual apparently mherited a

different FD mutation from his father because we have shown that he shares a genetic haplotype with his unaffected maternal uncle, mdimdual 3, for

genetic markers in the PD linkage region.

Fig. 1. DA sequence of the PCE. product used for mutation detection. Oligonucleotide primers are shown by
arrows and the numerals 3 and 13, Intron sequence 1s shown i lower case and exon sequence in upper case.
Amino acid translation of the exon is shown below the DA sequence. The circled base represents the G2094 change in the mutant allele. The resulting
aming acid Ala53Thr change 15 represented by the circled amine acid. [View Larger Version of this Image (7 GIF filej]

Full text of article

ani aR2

11 available online
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Fig. 2. Mutation analysis of the G205A change 15 shown in a subpedigree of the Italian kindred (A) and the three (GR1, GR2, GR5) Greek PD kindreds
(B). Filled symbols represent affected indivicuals. Mumerical identifiers denote the individuals immediately abowve. Tspd5 I digestion of PCR products (5)
is shown at the bottom of the figure, and fragment sizes are indicated on the right in base pairs

[Wiew Larger Versions of these Images (43 + 27K GIF file)]

The frequency of this variation was studied i two general population samples, one consisting of 120 chromosomes of the parents of the CEFH (Centre
d'Etude du Polymerphisme Humain) reference families, and the other consisting of 194 chromosomes of unrelated individuals from the blood bank m LI
i@l |Document Done [ = P




tfy Netscape - [SCIENCE Online — Polymeropoulos et al. 276 (5321):2045]

File Edit “iew Go Bookmarks Options Directory MWindow Help

by a combination of factors, such as the relatively short life-span of rodents, the need for mnteraction with other cellular components not present in the rat, :I

absence of a critical environmental trigger n the rodents, or a requirement for heterezygous status for the production of a phenotype.

Fig. 4. Sequence alignments of «c-synuclein homelogues in different species. Accession mumbers for the sequences
used were as follows: Homo sapisns Swiss-Prot P37840, Ratius norvagicus Swiss-Prot F37377, Bos taurus
Swiss-Prot P33567, Serinus carnaria GenBank L33860, and Torpedn californica Swiss-Prot P37379
MNumbering on top ofthe alignments is according to the human sequence. Amine acid 53, which is the site of the
Ala53Thr change, is circled. [View Larger Version of this Image (33K GIF file)]

Studies of early onset AD have previously documented that missense mutations can cause an adult onset neurodegenerative disorder. Of the 31 mutations
described so far in the loci for presenilin 1 and 2, 30 were missense and 1 was a splice variant (14). Missense mutations in the prion protein have also
been implicated in the amyloid production seen in Gerstmann-Stra

encephalopathy (15). Studies in these neurodegenerative disorder: C| tat| ons I | n ked b ac k to

protemns i mitiating and propagating neuronal lesions leading to dis

the chology and pathogeness of D. Entrez/PubMed system

idic and familial cases of PD, it may account for a
stosomal dominant inheritance. Even if the mutation we
it provides a clue that should lead to the understanding of the

Although the mutation identified in the a-synuclein gene is unlikely to account for
significant proportion of those early-onset families with PDr characterized by 2
have describedis directly related to only a small fraction of the total number,
underlying pathways resulting in the symptoms of PI1
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