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AEITOUPYIKN YOVIOIWUATIKN

[TpooTraBci va Katavoroel TIG AEITOUPYIEC TwV BIOAOYIKWYV
Hopiwv, o€ €TTITTEO0 OAOKANPOU TOU YOVIOIWMNATOG.

[ivovTal JETPNOEIC YIa TO OUVOAO TwV yoVvIdiwv, O€ MId
OUYKEKPIUMUEVN OTIYUN ) KOTAOTAON.

ApXIKQA, Ol JETPNOEIC YivovTav yia Eva Biouoplo. ZApepa
LMEAETAMNE TNV CUUTTEPIPOPA OAOKANPOU TOU CUCTAMOTOC.

H peAETN TNG HETAYPAPNC TOU GUVOAOU TwV YyovIdiwv ovouddeTal
LMETAYPAPWUATIKNA N transcriptomics.



Transcriptomics

Expressed sequence tags (ESTs)

Serial analysis of gene expression (SAGE)
MikpoouaoTolxiec (microarrays)

RNA-seq (whole transcriptome shotgun sequencing)



Expressed sequence tags
(ESTs)
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Figure 12.1. Overview of how ESTs are constructed.



Expressed sequence tags
(ESTs)

To cDNA kAwvoTrolgital o€ Qopeic (vectors) kal dnuioupyeital
uia BiIBAIOORKN.

ATIO TNV BIBAIOBNAKN, ETTIAEyOVTAIl TUXAIO KAWVOI VIO
aAAnAouxian.

H aAAnAouxion ¢ekivael €ite amrd 1o 5’ 3 10 3’ akpo Tou cDNA.
Ta Tmapaywueva ESTs €xouv unkog 400-600 voukAeorTidia.



Expressed sequence tags
(ESTs)

H ouxvotnTa Twv d1a@opwyv ESTs TTou avTioTolxouv o€ £va yovidlo
QAVTIKATOTITPICEl € KATTOIO BABUO TO ETTITTEDO TNG METAYPAPAGS TOU YoVvIdiou.

XaunAa ekppaouéva yovidla ouvhBwe dev avixveuovTal ue TNV JEBODO Twv
ESTs.
Kupiwg avixveuovtal upgnAd ekepacueEva yovidia.

O1 akoAouBieg Twv ESTs gival XaunAng tmoioTnTag Kal JTTOPET VA EUTTEPIEXOUV
AGON (AGBo¢ voukAeoTidia, HETATOTTION AVAYVWOTIKOU TTAAICiou, AdB0¢ KwIKOVIa
TEPUATIOPOU, XIMAIPIKOI KAWVOLI).

Av Kal Ta etmipépouc ESTs utropei va eutrepiExouv Aadn, pia cuAdoyn atrd
aAAnNAo-eTTIKOAUTITOMEVO ESTs emmiTpéTrel Tnv d10pOwaon AaBwv Kal icwg Kal TV
avakaTtaokeur TG akoAouBiag oAdkAnpou Tou cDNA.

Map’ 6Aa ta TTpoBAApara, Ta ESTs xpnoipgotrolouvTal cuXvd, AOyw TNG EUKOAIAG
TToU dnuiIoupyouvTal ol BIBAI0BAKEC o€ dIAPOPEC OUVONKEG.
EmmiTpéTTOouV TNV avixveuon vEwV YoVIOiwvV.



Expressed sequence tags
(ESTs)

« KardBeon twv dedouévwy oTtnv BA:

— NCBI: dbEST (1992)
— www.ncbi.nim.nih.gov/dbEST/




Expressed sequence tags
(ESTs)

« O1 akoAouBicc:
— @IATpApoOvTAl.

— QupadoTtroiouvtal Kal Tuxov Aaen diopbwvovtal -> EST
contigs.

— EvroTtridovTal ol TTEPIOXEC TTOU KWOIKOTTOIOUV TNV TTPWTEIVN
UE aAyopIOuoucg TTPOLBAEWNC YoVIDiwV.

— H mTpoBAeTTOMEVN TTPWTEIVN ETITPETTEI TNV avalrTnon
odoAOywv o€ BA kai Tnv TTpoRAeWwn TNG AsIToupyiac.

— Av givai dilaBéaipo 1o yovidiwua, 101E Ta ESTS fonBouv oTtnv

avixveuon yovidiwv Kal 0TOV KaBopIonO Twv opiwv PETACU
IVTPOVIWV-EEOViWV.



Expressed sequence tags
(ESTs)

www.ncbi.nlm.nih.gov/UniGene/

KaBe ouada ESTs eival aAAnAostmikaAutitopeva ESTs 1TOU
QVTITIPOOWTTEUOUV £VA OUYKEKPIMUEVO YOVidIO




Unigene
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Estrogen receptor 1

ESR1, Homo sapiens Recent activity -
Hs.208124: 217 sequences. Turn Off Clear
Order cDNA clone

Q| ESR1 human (1)

Q_ 9606(taxid] AND
adult[res... (2280)

E Estrogen receptor 1
Q ESR1 (31)
Q ESR1_HUMAN (0)

» See more...



Unigene

Estrogen receptor 1 (ESR1)

SELECTED PROTEIN SIMILARITIES

Comparison of sequences in UniGene with selected protein reference sequences. The alignments can suggest function of a

gene.

NP_001116212.1
XP_001097228.1
NP_001158059.1
NP_031982.1
NP_001083084.2
NP_694491.1

GENE EXPRESSION

Reference Protein Species Id(%) Len(aa)
estrogen receptor isoform 2 H. sapiens 100.0 594
PREDICTED: estrogen receptor isoform 1 M. mulatta 99.7 594
estrogen receptor P. anubis 99.7 594
estrogen receptor M. musculus 948 598
estrogen receptor 1 X. laevis 824 584
estrogen receptor D. rerio 69.9 531

Tissues and development stages from this gene's sequences survey gene expression. Links to other NCBI expression

resources.

Restricted Expression: adult [show more like this]

EST Profile:

GEO profiles:
cDNA Sources:

MAPPING POSITION

Approximate expression patterns inferred from EST sources.

[Show more entries with profiles like this]

Experimental gene expression data (Gene Expression Omnibus).

uterus; mammary gland; ovary; uncharacterized tissue; prostate; pancreas; muscle; kidney;
testis; lung; brain; spleen; trachea; thymus; heart; pituitary gland; eye; connective tissue;
adrenal gland; embryonic tissue; lymph node

Genomic location specified by transcript mapping, radiation hybrid mapping, genetic mapping or cytogenetic mapping.

Chromosome:
Map position:

UniSTS entry:
UniSTS entry:
UniSTS entry:
UniSTS entry:
UniSTS entry:

6

6q25.1

Chr 6 PMC108984P2

Chr 6 RH103609
BARC0078
Esr1
Esr1



SEQUENCES

Unigene

Sequences representing this gene; mRNAs, ESTs, and gene predictions supported by transcribed sequences.

mRNA sequences (78)

BX640939.1
NM_000125.3
M12674.1
AF120105.1
AY750962.1

AF258449.1
AF258450.1
AF258451.1
DQ163909.1

BC128574.1

Homo sapiens mMRNA; cDNA DKFZp686N23123 (from clone DKFZp686N23123)
Homo sapiens estrogen receptor 1 (ESR1), transcript variant 1, mRNA

Human estrogen receptor mMRNA, complete cds

Homo sapiens alternatively-spliced estrogen receptor alpha mRNA, partial cds
Homo sapiens estrogen receptor alpha mamillary body 1 isoform mRNA, partial cds,
alternatively spliced

Homo sapiens estrogen receptor alpha mRNA, complete cds, alternatively spliced
Homo sapiens estrogen receptor alpha mRNA, complete cds, alternatively spliced
Homo sapiens estrogen receptor alpha mRNA, complete cds, alternatively spliced
Homo sapiens hippocampal estrogen receptor alpha isoform TADDI (ESR1) mRNA,
partial cds, alternatively spliced

Homo sapiens estrogen receptor 1, mMRNA (cDNA clone MGC:157709
IMAGE:40128595), complete cds

EST sequences (10 of 140) [Show all sequences]

Al025006.1
Al073549.1
Al127412.1
BX108369.1

Al202659.1
Al274727 1
Al273871.1
Al370308.1
CB215772.1
Al524356.1

Clone IMAGE: 1631712 mammary gland
Clone IMAGE: 1640294 testis
Clone IMAGE: 1705898 heart
Clone ovary
IMAGp998C181779_;_IMAGE:725321

Clone IMAGE: 1943657 prostate
Clone IMAGE:1986505 uterus
Clone IMAGE:1964251 ovary
Clone IMAGE: 1987501 uterus
Clone IMAGE:5937582 uterus
Clone IMAGE:2118591 prostate

( Download Sequences )

Key to Symbols

P Has similarity to known Proteins (after translation)
A Contains a poly-Adenylation signal

S Sequence is a Suboptimal member of this cluster
M Clone is putatively CDS-complete by MGC criteria

3'read
3' read
3'read

3' read
3' read
3' read
3'read
5' read
3'read
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>>»>»> > 3
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EST Profile
Hs.208124 - ESR1: Estrogen receptor 1

Breakdown by Body Sites

adipose tissue
adrenal gland
ascites
bladder

blood

bone

bone marrow
brain

cervix
connective tissue
ear

Breakdown by Health State

adrenal tumor

bladder carcinoma

breast (mammary gland) tumor
cervical tumor
chondrosarcoma

colorectal tumor

esophageal tumor
gastrointestinal tumor

germ cell tumor

glioma

78

63
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Unigene

Hs.208124

0/13106
1133197
0/40015
0129757
0/123478
0/71655
0/48801
1/1100989
0/48171
11149255
0/16212

Hs.208124

1712794
0/17475
6/94178
0/34366
1/82823
0/114246
0/17290
0/119369
0/263845
0/106883

Breakdown by Developmental Stage

Hs.208124
embryoid body 0 0/70761
blastocyst 0 0/62319
fetus 5 3/564012
neonate 0 0/31097
infant 0 0/23620
juvenile 0 0/55556
adult 21 42/1939121

LEGEND

Liver 98 - 13 /131488
Lung 0 0 /282332

oh

er

TPM




Unigene

*O1 BIBAI0BNKEG ival opyavwpéveg oTo library browser
http://www.ncbi.nlm.nih.gov/UniGene/lbrowse2.cgi? TAXID=9606&log$=BlueSideBar

e 006 Library Browser:Homo sapiens
[ « | » || + [ = http://www.ncbi.nim.nih.gov/UniGene/Ibrowse2.cgi7TAXID=9606&l0g S=BlueSideBar ¢ | (Q- unigene
m i e-Class Open Access...ormatics.ca MolecularEvolution B&B Introducing...ng Language Quick-R An On-Line Biology Book Web of Knowledge Mappy

=2 NCBI » UniGene » Homo saplens » Library Erowser
PubMed Nucleotide Protein Genome  Structure PopSet Taxonomy OMIM

Search  UniGene 4) (Go) (Clear)
Libraries for | Homo sapiens I'+) with minimum sequences 1000 Show )
Collapse All | Expand All
Body Sites
v adipose tissue 18 libraries
Lib.10983 Human Fat Cell 5-Stretch Plus cDNA Library 9638
Lib.886 NCI_CGAP_Lip2 1740
Lib.16445 Sugano cDNA library, adipose tissue 1665
Lib.816 Adipose tissue, white Il 1195
Not Shown: 14 libraries having fewer than 1000 sequences
w adrenal gland 30 libraries
Lib.18302 ADRGL2 10385
Lib.7317 NIH_MGC_84 7572
Lib.6791 ADB 6475
Lib.927 NCI_CGAP_AA1 3363
Lib.16377 Sugano cDNA library, adrenal gland 2772
Lib.6815 cdA 2460
Lib.6792 ADC 1995
Lib.6793 Cu 1649
Lib.993 NCI_CGAP_Phe1 1356
Lib.766 Adrenal gland tumor 1183
Not Shown: 20 libraries having fewer than 1000 sequences
v amniotic fluid 63 libraries
Lib.7332 ANO0080 1112
Not Shown: 62 libraries having fewer than 1000 sequences




Digital differential display

http://www.ncbi.nlm.nih.gov/UniGene/help.cqi?item=DDD

2 UYKPivel opddec BiIBAIoONkwy ESTs peTALU TOUG Kal BpioKel TTOIA
yovidla €ival TTEPICCOTEPO EKPPATUEVA OTNV KABE HIa aTTo TIG
BIBAI0ONKEC.

H ouykpion yivetal ye Fisher’'s exact test.

[la va yivouv o1 cuykpioe€lg, Ba TTpETTEl 0 apIOPOC Twy ESTs 1TOU
QVTIOTOIXOUV O€ £va yovidlio, yia Tnv KABe BIBAI0BNKN, va ¢etTepvacl Eva
KATW@AI, aAAIWG OEV UTTOPOUV VA @avouv oI DIaPOPEC.

O1 ouyKpioE€IC uTTOPOUV Va ATTOKAAUWOUV yovidla TTou TTai(ouv
onNMUavTikd pOAo o€ KATTOI0 1I0TO 1) TTEPIBAAAOVTIKA KATACTAON 1)
aoBévela.




Digital differential display

Digital Differential Display (DDD)

DDD is a tool for comparing EST profiles in order to identify genes with significantly
different expression levels (More about DDD).

Species: Homo sapiens (human) Start Over
Pool A: Muscle 2 libraries, 5084 ESTs Edit Pool
Pool B: Skin 4 |ibraries, 35274 ESTs Edit Pool

New Pool

Differential Display Results

The following genes (UniGene entries) display statistically significant differences in EST counts by the Fisher Exact Test.

A B
Muscle Skin

0.0519 0.0000 Hs.728212 Transcribed locus, strongly similar to NP_001091.1 actin, alpha skeletal muscle [Homo sapiens]
L

0.0228 0.0001 Hs.134602 Titin (TTN)
L

0.0142 0.0000 Hs.726317 Transcribed locus, strongly similar to NP_036662.1 creatine kinase M-type [Rattus norvegicus]
k=)

0.0134 0.0000 Hs.631558 Troponin T type 1 (skeletal, slow) (TNNT1)
=l

0.0124 0.0000 Hs.320890 Troponin |type 1 (skeletal, slow) (TNNI1)
sl

0.0104 0.0000 Hs.719946 Myosin, heavy chain 7, cardiac muscle, beta (MYH7)
=)

0.0094 0.0000 Hs.517586 Myoglobin (MB)
@

0.0092 0.0001 Hs.598320 Glyceraldehyde-3-phosphate dehydrogenase (GAPDH)
=)

UniGene Entry



AoKNOoN

* T[lnyaivere atov I0T16TOTTO TOU DDD KOI d1aBACTE TTPWTA TNV APXIKA OEAIdA, TTOU EENYEI TTWG
douAeuel To DDD.

http://www.ncbi.nlm.nih.gov/UniGene/help.cgi?item=DDD

«  Xpnoiyotroigiote To DDD yia va Bpeite mTBavoug yopIiakoug BEIKTEG yIa TOV avOpwWTTIVO KAPKivo
TOU NTTOTOG.

*  Mrmopeite va ouykpivete TIC akdAouBeg BIBAIOONKeS pe dbEST ids 18416 & 18525.
* [lpIv KAVETE TNV CUYKPION, OEITE TI TTANPOPOPIEC UTTAPXOUV Yia TNV KABE BIBAIOBNAKN.
*  AQouU KAveTE TNV OUYKPION, TTOI0I €ival TTIBavoi OEIKTEG;
«  EAEygre TNV a-fetoprotein

— o6 cival To EST profile oto Unigene

— Acite TIG TTANPOQOpPiEG 010 Uniprot

— Acite ig TAnpogopieg oto MIM (Mendelian inheritance in Man)

— Acite 1Ig oXeTIKES TTANpOoYopicg oTo KEGG kal KEGG diseases.

—  OtwpeiTal JOPIaKOS OEIKTNG YIA TOV KAPKIVO TOU ATTATOC;

— EAEyCTe T UTTApPXEI Via TNV TTpwWTEIVN auTh otn BA Human Protein Atlas

http://www.proteinatlas.org/



