buonHmpopmaTnyeckue
nogxodbl KaHanuay
PHK.
JKCnpeccus reHos:
aHann3 MMKPOIPPENHbBIX
OAHHbIX

Nekuuns
8

MHorve cnanabl  MaTepuarbl UICNOSb3yeEMbIE B NPe3eHTauum B3ATbl U3
KHUIM Bioinformatics and Functional Genomics by Jonathan Pevsner Copyright
© 2009 by John Wiley & Sons, Inc. U COOTBETCTBYIOLLEIO Kypca no
BrnonHdopmaTukm Johns Hopkins School of Medicine
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[ e30KCUpnOOoHYKIieMHoOBaA KUCroTa
(AHK) n pnboHyknenHoBasa Kucrnorta
(PHK).

B 10 Bpems kak AHK obbIivHO npuHnmaeTt
KOH(popMaLno 4BONHYHO CriparibHY1o,
PHK, kak npaBuno, ogHoLEeno4Ye4Ha.
3aMeTHbIM UCKITIoYEeHNEM ABNSIETCS
aByxuernodedHas CTpyKTypa
Hekogupyowmnx PHK, dopmupyromnx
CTPYKTYPY B BUAE LWMUITBKN.

bases

sugar
phosphate
backbone

RNA DMNA
(composed of (composed of
G,A,U.C) G.A.T.C)
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HykneoTnaHble OCTaTKu
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sugar L
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Hekoaupyrowme PHK

HeckornbKo KntoveBbIxX AaT:
* 1993 r: geMOHCTpaumna HOBOro MexaHm3amMa nogaBsneHnsa 3KCNpPeccuu:
C.elegans: reHsbl lin-4 1 lin-14 (6enok LIN-14) aHTaroHUCTbI, HO lin-4 He KoaunpyeT

oenok.
mPHK lin-14

1 » (¢ a D 6.0 .

MUKPOPHK lin-4

sUCCCUGAGACCUCAAGUGUGA 3 DUUAUGUUAAAAUCAGGAA
T — | Acucuea AGUCCU

G Y 5
0.8

npe-MmukpoPHK lin-4

5' .G uu U C A GU. __CU,
G CCUG™ "CCC GAGA "CUCA GUGUGA GUA™ &

3'C,. GGAC = GGG _CUCU _GGGU CACACUUCGU U
A CAU C <& C AG

* 1999 r: OTKpbITUE MasnbiX HTepdepupytowmnx PHK (doi:
10.1126/science.286.5441.950)

* 2000 r: oTkpbITHe BTOpOoN MUKPOPHK - lin-7 (doi: 10.1038/35002607)

e 2001 r: OTKpbITUE COTHU HOBbIX Manbix PHK, nossneHne tepmmHa mmkpoPHK (doi:

10.1126/science.1065329)

[TlepBOHavanbHo Bce Hekoampyrowme PHK cuntann mansimu; gansHenwwme

uecnegoBaHnA BbIABUIA Cymémgeﬁﬁr%rg%@ﬂmwﬁ%o pasmMepam 1 nNo PyHKUNAM.



Hexkogupyruwme PHK (HKPHK)

bonbuwoe 4yncrno n pasHbie pyHKunnM HKPHK

Knaccudmkaumsa no pasmepam:

Manble HKPHK (sncRNA) - pa3amep 40 200 HT (B H.B. U3BECTHbI ThICS4N)

anuHHble HKPHK (IncRNA, lincRNA) - paamep 200-50 TbIC. HT (B H.B. U3BECTHbI AECATKMN
ThICAY)

o4eHb aAnnHHbIe HKPHK (vlincRNA) - paamep oT 50 TbIC.HT 40 ~700 TbIC.HT (B H.B.
N3BECTHbI ~2000-3000) (doi: 10.1186/gb-2013-14-7-r73)

Marnble HKPHK - BbiIcOkOKOHCepBaTUBHbI, ANWHHbIE HKPHK - HU3KOKOHCEpBaTMBHbIE.

Haunb6onee nsyyeHnbl cnepyrowme manbie HKPHK:

* Marsnble uHtepgepupyrowme PHK;

e Manble saepHble PHK;

« Manble aapbiwkoBble PHK;

« manble PHK, obpasytouime komnrekcol ¢ piwi-6enkamu;
« Manble PHK, obpasytouwime wnunbku;

* MukKpoPHK.



Manbie Hekogupyrouwme PHK

Haunbonbliee dyHKUMoHaneHoe 3Ha4yeHne nmetot manosle PHK, BoBreyeHHble B
npouecchl reHHoW perynaunm - masnole nHrepgepupyrowme PHK (siRNA) n MukpoPHK
(miRNA):

* KOpOTKMe nHtepdepupyrowme PHK - annHa 20-25 HT
* MUKpOPHK - onnHa 18-24 HT

* ~60% reHoB 4yenoseka perynupytoTtca MMKPoPHK (doi:10.1016/j.cell.2004.12.035);
e 2014 r: aHHOTUpPOBaHO ~1900 mnkpoPHK yenoBeka; obLiee yncrno mmkpoPHK
MOXET AOCTNYb OECATKOB ThICAY;
* OrPOMHOEe pa3Hoobpasne BapnaHTOB perynayun:
* oaHa miRNA -> HecKkoJllbKO mRNA
* HecKOomnbko miRNA -> ogHy mRNA
* BIUSAHME CTENEHN KOMMNSIEMEHTAPHOCTU

CyLlecTBYET 3Ha4YUTENBbHOE YNCNO DMOMHAOPMALIMOHHLIX NporpamMmm Ansa novcka
MUKPOPHK 1 nx reHoB-muLLeHen

=> HEOOXOANMO COBEPLLUEHCTBOBAHNE pacyeTHbIX MeToaoB rnoncka MmkpoPHK, nx
reHOB-MULLUEHEN U OPYIUX PErYNATOPHbIX y4aCTKOB



. — = sz‘i’trse SNORD74 17,657,089 17,657,017 59.88
mir-10 17,911,414 17,911,485 69.08

SENANTN 238010 (91290000 3 822 let-7 17,912,152 17,912,227 62.65
ROV RNA 9,990,192 9,989,909 30.74 lin-4 17,962,567 17,962,636 76.22
RSV RNA 10,142,311 10,142,595 36.83 o R T
Metazoa SRP 10,380,661 10,380,378 122.56 SE T R M
SNORAZO 10,385,953 10,386,047 42.25 =iy S
tRNA 10,492,972 10,492,907 26.05 T e e
tRIA 10,493,037 10,492,973 37.46 Y RNA 18,899,565 18,899,458 41.00
mir-548 11,052,015 11,051,932 82.85 Al RENE T T
uo 14,419,904 14,420,010 66.41 RSV RNA 19,938,102 19,037,818 72.79
us 14,993,898 14,994,004 76.41 U1 20,717,465 20,717,629 93.53
ue 15,948,216 15,340,810 | 62.69 us 21,728,164 21,728,060 49.35
5S rRNA 15,443,192 15,443,307 42.69 — S T N
BENATT (23A38,:999 25/498,274) (10892 mir-492 21,798,181 21,798,066 40.04
uo 10,986,602 10,986,708  75.49 U4 23,577,511 23,577,651 73.90
ue 17,407,829 17,407,733 41.70 U2 24,654,231 24,654,058 62.66

FIGURE 10.4 Noncoding RNA families in the Rfam database that are assigned to human chromo-
some 21. Only a portion of the entries is shown.

Bioinformatics and Functional Genomics, Third Edition, Jonathan Pevsner.
© 2015 John Wiley & Sons, Ltd. Published 2015 by John Wiley & Sons, Ltd.
Companion Website: www.wiley.com/go/pevsnerbioinformatics
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MukpoPHK

Kon-Bo
reHoB-

FeHbI-MULLEeHM

®YHKLUN reHOB-MULLUEHeN

MULLEeHen

hsa-miR-335-5p 15 NOS3, F13B, Perynauusa cuctem cBepTbiBaHUSA KPOBY,
CYP19A1, LIF, PLAT, cUHTE3a 3CTPOreHOB U UMMYHHbIX
ITGA2, ACE, B3anMOOEeNCTBUN MaTb-NN0a;
IL6, ESR2, perynaunsa xoHaporeHesa, aHrmoreHesa,
ASPN, NASE4, nogaep>xmeaHnue pasHoOCTU NOTEHUMANOB
SERPINBY, KCNH2, Mexay BHELUHEN U BHYTPEHHeN MeMbpaHou
RAB11FIP1, LDLR  KneTok; popMupoBaHMe, OpueHTauma n
CITUAHUE BHYTPUKNETOYHbIX TPAHCMOPTHbIX
BE3UKYI1, CAHTE3 XornecTepuHa.
hsa-miR-124-3p 13 IL11, IL6, F13B, Perynauus KneTto4yHoro uukna,
AGTR1, GTR2, apTepuanbHOro gaBrieHnda U CUCTEMbI
ASPN, ELF3, CBEpPTbIBaHUA KPOBU, perynauuns
IGFBP3, CALR, XOHAporeHesa, CUHTE3 XornecTtepuHa
SNAI2, LDLR, KogMpoBaHmne NHcynnHonogobHoro goaktopa
CALU, SYPL1 pOCTa, perynauna TpaHCKpUnuum reHoB
peLenTopoB ropMOHOB, oNAuHI 6enkoB
hsa-miR-26b-5p 11 AGT, AGTR1, Perynauusa aptepmanbHOro gaBneHns, CUCTEM
LIF, F13B, CBepPTbIBAHNA KPOBU, ETOKCUKaLIUN U
GSTP1, ASPN, WMMYHHbIX B3auMO4ENCTBUN MaTb-MNo4;
CXCR4, TK1, perynauma xoHgporeHesa; opmmpoBaHue,
RAB11FIP1, OopueHTauma U CrInaHNE BHYTPUKINETOYHbIX
C1GALT1C], TPaHCMOPTHbLIX BE3UKYI, CUHTE3 KorareHa

COL5A1




Rfam — 6a3a gaHHbIX (http://rfam.xfam.org/)

EMBL-EBI

HOME |

SEARCH |

+Rfam

keyword search @

BROWSE | FTP | BLOG | HELP

Rfam 12.0 (July 2014, 2450 families)

The Rfam database is a collection of RNA families, each represented by multiple sequence alignments,
consensus secondary structures and covariance models (CMs). More...

QUICK LINKS
SEQUENCE SEARCH
VIEW AN RFAM FAMILY
VIEW AN RFAM CLAN
KEYWORD SEARCH
TAXONOMY SEARCH
JUMP TO

Citing Rfam

YOU CAN FIND DATA IN RFAM IN VARIOUS WAYS...
Analyze your RNA sequence for Rfam matches

View Rfam family annotation and alignments

View Rfam clan details

Query Rfam by keywords

Fetch families or sequences by NCBI taxonomy

Enter any type of accession or ID to jump to the page for a Rfam family,
sequence or genome

Ienter any accession or ID

Or view the help pages for more information

If you find Rfam useful, please consider citing the references that describe this work:

Rfam 12.0: updates to the RNA families database.t® Eric P. Nawrocki, Sarah W. Burge, Alex Bateman,

Jennifer Daub, Ruth Y. Eberhardt, Sean R. Eddy, Evan W. Floden, Paul P. Gardner, Thomas A. Jones, John

Tate and Robert D. Finn

Nucleic Acids Research (2014) 10.1093/nar/gku1063

04.12.2019
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Hekogupyeuwine PHK

(a) Rfam sequence space and numbers of families
0 number of families 523

_

snRNA _— ScaRNA antitoxin

IRES
thermoregulator
antisense rRNA  frameshift
element leader

ribo-
switch CRISPR
gene

intron

rRNA

tRNA splicing
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Hekogupyeuwine PHK

(b) Rfam taxonomic groupings

Eukaryota Viruses

Bacteria

Kageapa oMonHmOpPMaTUKun IMib®
PHAMY
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TABLE 10.1

A list of the 13 Rfam entries with the largest number of members. No. full: number of members of the

Rfam family (for the full dataset rather than the seed alignment of representative members), rounded to the nearest
thousand; Id: the average percent identity of the full alignments.

Name Accession No. full Ave. len. (full) Id Type Description

5_8S_rRNA RFO0002 376,000 152 69 Gene; rRNA 5.8S ribosomal RNA

tRNA RFO0005 298,000 73 46 Gene; tRNA tRNA

5S_rRNA RFO0001 229,000 116 60 Gene; rRNA 5S ribosomal RNA

Unal2 RF00436 101,000 54 78 Cis-reg Unal2 LINE 3’ element

HIV_POL-1_SL RFO1418 83,000 113 77 Cis-reg HIV pol-1 stem loop

ué RF00026 72,000 105 77 Gene; snRNA,; splicing Ué spliceosomal RNA

mtDNA ssA RFO1853 62,000 104 67 Gene; antisense Mitochondrial DNA control region
secondary structure A

Intron_gpl RF00028 60,000 365 36 Intron Group | catalytic intron

Intron_gpll RFO0029 51,000 87 54 Intron Group |l catalytic intron

Hammerhead_1 RF00163 49,000 59 70 Gene; ribozyme Hammerhead ribozyme (type )

RRE RFO0036 44,000 337 97 Cis-reg HIV Rev response element

HIV_GSL3 RF00376 39,000 84 82 Cis-reg HIV gag stem loop 3 (GSL3)

SNORA7 RFO0409 26,000 140 79 Gene; snRNA; snoRNA; Small nucleolar RNA SNORA7

HACA-box

Source: Rfam 11.0. Reproduced under the Creative Commons Zero licence, CC0.

04.12.2019
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TABLE 10.2 Summary of the number of tRNA genes in selected organisms. The
“other” category refers to selenocysteine tRNAs (TCA), suppressor tRNAs (CTA,TTA), or
tRNAs with undetermined or unknown isotypes. Additionally, some organisms have
tRNAs with introns (e.g., human, 32; P. falciparum, 1; Arabidopsis, 83).

No. tRNAs decoding No. predicted

Organism Common name the 20 amino acids =~ pseudogenes Other Total
Homo sapiens Human 506 110 9 625
Pan troglodytes Chimpanzee 456 0 3 459
Mus musculus Mouse 432 0 3 435
Canis familiaris Dog (Canfam1) 898 0 8 906
Drosophila melanogaster ~ Fruit fly 298 4 2 304
Saccharomyces cerevisiae  Baker’s yeast 286 6 3 295
Arabidopsis thaliana Plant 630 8 1 639
Plasmodium falciparum Malaria parasite 35 0 0 35
Methanococcus jannaschii  Archaeon 36 0 1 37
Escherichia coli K12 Bacterium 86 1 1 88
Mycobacterium leprae Bacterium 45 0 0 45

Source: @ http://genome.ucsc.edu, courtesy of UCSC.
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TPHK

Isotype / Anticodon Counts:
Ala : 0 AGC: GGC: CGC: TGC:
Gly i | ACC: GCC: 1 CCC: TCC:
Pro 0 AGG: GGG: CGG: TGG:
Thr : 0 AGT: GGT: CGT: TGT:
Val : 0 AAC: GAC: CAC: TAC:
Ser : 0 AGA: GGA: CGA: TGA: ACT: GCT:
Arg 0 ACG: GCG: CCG: TCG: CCT: TCT:
Leu HE ) AAG: GAG: CAG: TAG: CAA: TAA:
Phe : 0 AAR: GAA:
Asn : 0 ATT: GTT:
Lys : 0 CTT: TTT:
Asp : 0 ATC: GTC:
Glu : 0 Loy 1 o TTC:
His : 0 ATG: GTG:
Gln : 0 CTG: TTG:
Ile : 0 AAT: GAT: TAT:
Het : 0 CAT:
Tyr : 0 ATA: GTA:
Supres: 0 CTA: TTA:
Cys 0 ACA: GCA:
Trcp 0 CCA:
SelCys: 0 TCA:
Your-seq.trnal (1-71) Length: 71 bp
Type: Gly Anticodon: GCC at 33-35 (33-35) Score: 71.03
i | . | N | = | s | N | . I
Seq: GCATGGGTGGTTCAGTGGTAGAATTCTCGCCTGCCACGCGGGAGGCCCGGGTTCGATTCCCGGCCCATGCA
11 o3 SR - 2 3 RS s ) ) PN e QRECC DDV i siue aioe L€CCC s naioPFPPDe s nivaie o LLLLLL LKL,

Pt R S e RN assan-SE/

PHUMY =



TPHK

A acceptor

—- G0 C
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Dloop 4 C U u g c c @ G G c
® e ® 9 U u
G G A A U C
A
U y e
C.GA :
variable loop
U.G
C.G
G.c
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& e}
C
u
A
2 G
—_— c ©

http://lowelab.ucsc.edu/tRNAscan-SE/

anticodon loop
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(a) Minimum free energy prediction (colored by base pairing probability): analyzing a tRNA at with Vienna 2.0
' MO

(b) Minimum free energy secondary structure

UGGGHGGEUUCA

GCA

("gl

=
o R

http://rna.tbi.univie.ac.at/cgi-bin/RNAfold.cgi
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DKCrpeccus reHoB: aHanNm3
MUKPOIPENHBLIX AaHHbIX

JKCrnpeccusi reHoB

Mukpouunnbl (Microarrays)

[MpenBapuTenbHas obpaboTka
— HOopManusauug
— [AuarpamMmmbl paccesaHus

Crtatnctmnyeckmm aHanms

T-TecT

ANOVA

PaCCTOAHUSA

KnacTtepusauuns

aHanus rmaBHbIX KOMMOHEHTOB (PCA)



CpaBHeHue 3Kcnpeccum
reHoB
B 3TOM TUMe KNeToK ...

...nocne _ ... O OTHOLUEHMUIO K
BUPYCHOM

KUBOTHOMY C HOKayT

S |

...nocne ...B pa3Hoe Bpemsi ...B Pa3NU4HbIX
NPUMEeHeHUs XKNU3HU y4yacTKax




JKCrnpeccusi reHoB 3aBUCUT OT KOHTEKCTa, U
perynmpyeTcs HeCKOJibKUMU OCHOBHbIMM
cnocooamum

No TKaHsM U opraHam (Hanpumep, MO3r No CpaBHEHUIO C
NOYKOW)

B Npouecce pa3BuTus (Hanpumep nnoga no CpaBHEHMUIO C
B3POCIION TKaHW)

B AMHAMMNYECKOM OTBET Ha CUrHanbl BHELLHEW cpeabl
(Hanpumep, NekapcTa)

NP NaTonorm4eCKnNxX COCToOAHUAX
C NMOMOLWbK aKTUBHOCTUN APYITNX reHoB
ANMnreHeTn4ecKkn



cDNA < > cDNA

UniGene
SAGE

microarray

next-generation sequencing!!!



UniGene:
VHUKanbHbIEe reHbl npeacTtaBlieHHbIe ESTs

Unigene B NCBI:
www.ncbi.nlm.nih.gsov/UniGene

Unigene KnacTepbl cogepxxat MHOro ESTs
(Expressed Sequence Tags - KOpOTKas
nognocriegoBaternbHOCTb KOHK
nocnegoBaTenbHOCTU)

[1aHHbIe Unigene NpuxoasT N3 MHOTMX 6nbnmortek

kOHK.

Taknm ob6pasom, Korga Bbl CMOTPUTE Ha reH B Unigene
Bbl MNony4mnte nHdopMaLuto 0 BENIMYNHE N MECTE ero
aKcrnpeccun.



= NCBI  Resources ¥ How To

UniGene

Using UniGene
Getting Started
FAQ

Query Tips
ProtEST

DDD

Clustering by transcripts

Clustering by genomes

04.12.2019

UniGene

v

Limits Advanced

UniGene

Sign in to NCBI

UniGene computationally identifies transcripts from the same locus; analyzes expression by tissue, age, and health

status; and reports related proteins (protEST) and clone resources.

UniGene Tools
UniGene Statistics

Library browser

Digital Differential Display (DDD)

Downloads/FTP

Kadenpa 6buonHdpopmaTtnkm Mbd

PHAMY

Also of interest

BioSample

EST sequences

Gene

HomoloGene

Map Viewer

Short Read Archive (SRA)

Help
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: sy ) unisene
s
PubMed Nucleotide Protein Genome Structure Popset Taxonomy
Search UniGene v | myoglobin Go Clear
UGID:908333 UniGene Hs.517586 Homo sapiens (human) MB Order cDNA clone, Links
UniGene Myoglobin (MB)

Homepage
FAQs

Help
Query Tips
Build Info

'E)'grgry Browser SELECTED PROTEIN SIMILARITIES

Download UniGene Comparison of cluster transcripts with RefSeq proteins. The alignments can suggest function of the cluster.

Human protein-coding gene MB. Represented by 1381 ESTs from 75 cDNA libraries. EST representation biased toward muscle; adult.
Corresponds to 3 reference sequences (different isoforms). [UniGene 908333 - Hs.517586]

Related Databases

Gene Best Hits and Hits from model organisms Species 1d(%) Len(aa)

HomoloGene XP_001156696.1 PREDICTED: myoglobin isoform 7 P, troglodytes 100.0 153

gg}; NP_976311.1 MB gene product H. sapiens 100.0 153
NP_038621.2 Mb gene product M. musculus 864 153

NIH cDNA Projects Other hits (2 of 13) [Show all] Species 1d(%) Len(aa)

ﬁ‘lfgngzgflAgiec XP_003905518.1 PREDICTED: myoglobin isoform 1 P anubis 98.7 163
XP_001082215.1 PREDICTED: myoglobin isoform 3 M. mulatta 98.0 153
GENE EXPRESSION

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

Restricted Expression: muscle [show more like this]
adult [show more like this]

EST Profile: Approximate expression patterns inferred from EST sources.
[Show more entries with profiles like this]
GEO Profiles: Experimental gene expression data (Gene Expression Omnibus).
cDNA Sources: muscle; heart; uncharacterized tissue; lung; prostate; mouth; mixed; peritoneum; uterus; mammary gland; adrenal gland;

thyroid; larynx; liver; eye; ascites; nerve; embryonic tissue; pharynx; thymus; placenta; vascular; esophagus; testis

Kadegpa 6uonHdpopmatnkm MBD
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EST Profile
Hs.517586 - MB: Myoglobin

Breakdown by Body Sites

adipose tissue
adrenal gland
ascites

bladder

blood

bone

bone marrow
brain

cervix
connective tissue
ear

embryonic tissue
esophagus

eye

heart

intestine

kidney

larynx

liver

lung

lymph

lymph node
mammary gland
mouth

muscle

nerve

ovary

pancreas

Liver
Lung

Pool name per million(”

Hs.517586
0 0/12866
60 - 2/32940
75 - 3/39834
0 0/29860
0 0/122252
0 0/71618
0 0/48737
0 0/1092688
0 0/48486
0 0/149072
0 0/16100
0 0/212896
49 -3 1/20154
19 =1 4/208840
1764 W 158/89524
0 0/231981
0 0/210778
208 W 7123466
34 k=3 71205291
62 &  21/334815
0 0/44302
0 0/89748
6 1/151230
120 W 8/66150
10312 4 1097/106371
193 & 3/15535
0 0/101488
0 0/213440

98 - 13/131488

0 0 /282332

aene EST /[ Total EST In I ool

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

head and neck tumor
kidney tumor
leukemia

liver tumor

lung tumor
lymphoma
non-neoplasia
normal

ovarian tumor
pancreatic tumor

primitive neuroectodermal tumor...

prostate cancer
retinoblastoma
skin tumor

soft tissue/muscle tissue tumor

uterine tumor

Breakdown by Developmental Stage

embryoid body
blastocyst
fetus

neonate

infant

juvenile

adult

80

o

3N

Hs.517586
k3 2/12655
0/17584
0/93090
0/34484
0/82838
0/112517
1/17245
3/118498
0/263230
0/107194
- 11/133826
0/68872
0/94479
2/96023
1/102765
0/72196
0/96623
& 1147/3328811
0/76185
0/105004
0/127001
S 4/103844
0/46439
0/125373
1/125265
E-3 1/90107

Hs.517586
0/69969
0/61448

W 45/556978
0/31070
0/23511
0/55574

& 508/1921829



Microarrays: UHCTPYMEHT
And n3MepeHns aKkcnpeccumn reHoB

MUKPOYUMMOM ABNAETCA TBEPAbIN HOCUTENb (Takoun
Kak MemMbpaHa unm npeamMeTHOe CTEKIO
MUKpockona), Ha kotopom JHK nssectHoun
nocrnegoBaTenibHOCTU HAHECEHA B BMAE PELUETKA
MaTpuLbl.




Microarrays: UHCTPYMEHT
AnAa UaMmepeHus 3Kcnpeccumm reHos

Haunbonee pacnpocTtpaHeHHas
doopma Mukpoumna
NCMNOSIb3YyeTCA ANA N3MepPEHUS
akcnpeccuun reHoB. PHK
BbIAENSOT U3 00pa3L OB,
npeacTaBnAOLWNX UHTEPEC.
PHK, kak npaBuno, npespaliatoT
B KAHK, nomeyeHHyto
donyopecueHTHON (Unu
pPaanoakTUBHON) METKON, a
3arem rubpunamusyoT Ha
MUKPOUYMN OS19 TOro, YToobbl
N3MEPUTb YPOBHU SKCMNpPECCUm
Sotapa T bIGAM FEHOB.

PHUMY
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[1IpenmyLlecTBa MUKPOIPPENHBLIX
9KCMEPUMEHTOB

CKopocCTb: JaHHbIe O > 20000 TPAHCKPUNTOB
HECKOJ1bKO OHEN

BcecTOpPOHHOCTbL nccneaoBaHUA: BECb FreHOM
OPOXXKEN NN MbILLN Ha Ynne

'MOKoCTBL: [lonb3oBaTeNbLCKME MUKPOIPPEN MOTYT
ObITb caenaHbl, ANs NnpeacTaBnALWMX MHTEPEC
reHoB

NNerkoctb co3aaHus: [lobasneHne PHK B yun

CtoumocTtb?: Uun, npeacrasnstowmm 20 000 reHOB
3a S 300



HepocTtaTkm MUKPO3PPENHbBIX
9KCMEPUMEHTOB

* LleHa: HekoTopble nuccnenoBsaTen He MOryT MNO3BOSMUTDL
cebe caenaTb CTaTUCTUYECKN 3HAUYMMOE KONMMYEeCcTBO

N3MepPEHNA

e 3HaunmocTtb PHK:

— OTCcyTCTBUE KOPPENALMN MEXOY SKCNPECCMEN TEHOB U
KonmyecTBoOM Oernka

— [lonHaga TpaHcKpunumsa reHoma nnoxo NnoHMMaema
— MHoro Hekoaupyrowmx PHK He npeacTasneHb! B
MUKpOo4YMnax

e KoHTpoOnb KayecTBa:
— ApTedakTbl Npy aHanuse n3obpaxeHuns
— ApTedpaKkTbl Npu aHanns3e gaHHbIX
— HepocTtaToO4YHO BHMMaHME K NaHUPOBaHUIO SKCMEPUMEHTA
— He xBaTaeTt npaBUNbLHOM CTaTUCTUYECKON 0OPaboTKK



Jtan 1: YKcnepuMeHTanbHbIN AN3anH

PHK n npo6o nogrotroBka

Jtan 3: T'mopuansauma ¢ AHK ynnom
Jtan 4: AHann3 nsobpaxeHuwu

Jtan 5: AHANN3 MUKPO3pPpPENHbIX AaHHbIX

Jtan 6: Buonornyeckoe noarBepxaeHue

MukpoappeunHbie 6a3bl AaHHbIX

Kadenpa 6buonHdpopmaTtnkm Mbd

04.12.2019 PHUMY
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JTan 1: dKcnepnMmeHTarnbHbIN AU3anH

[1] Buonormnyeckme obpasLbl: TEXHUYECKUE U
Buonormnyeckne NOBTOPbLI: onpeaennTb Noaxon K
aHannay JaHHbIX C caMOro Ha4yana

[2] Bbiaenenne PHK, npeobpasoBaHue,
MapKUpoBKa, rmbpunansauns

[3] PacnonoXxeHne aneMeHToB MaccuBa Ha
NOBEPXHOCTU: paHOOMU3ALUN MOXKET
YMEHbLLUNTb MPOCTPaHCTBEHHbIE apTedaKkThbl



OavH oGpa3sely Ha maccuB
(Affymetrix nnu nnatdgopmMbl Ha paanoOaKTUBHbIX MeTKaX)

Kadegpa 6uonHdpopmatnkm MBD

04.12.2019 PHUMY
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[1Ba oObpa3ua Ha
MacCuB

Samples 1,2

Samples 1,3

Kadenpa

04.12.2019

"Red Flourescent" Probes

Normal Cells

Cancer Cells

RNA Isolation
‘mRN mRNA
Reverse
Transcriptase
Labeling

"Green Fluorescent" Probes

Combine Targets

Hybridize to
Microarray




Jtan 2: PHK n npo6o noarotoBkKa

» [1nga Affymetrix Ynnos, Hy>kHa nonHasa PHK
(OKOIno 5 MKTr)

 [logTBEPONTE YNCTOTY, 3aMyCTMB €€ B
arapo3HOM rene

e OONH N3 cambiX DONbLUINX UCTOYHUKOB
ownodKK, cea3aHHbIX ¢ BbigeneHuna PHK:

* /lcnonb3oBaHmMe COOTBETCTBYOLLEIO
cbanaHcUpoBaHHOIo, paHO4OMU3NPOBAHOIo
On3anHa 9KCrepuMeHTa.



Jtan 3: 'mopuansauma ¢ AHK ymnom

 MaccuB coctount n3 KAHK mnnn
ONUIOHYKNeoTnaoB

* ONUroHykneoTnabl MOryT OblTb HAHECEHD
C NOMOLLbIO hoTONUTOrpadPUN

» ObpaseL npeobpasyerca B KPHK nnu

kOHK



[ToBepXHOCTb Yuna




JT1an 4: AHann3 n3oopaxeHun

* YpoBHU PHK-TpaHcKkpnnToB aBnatoTCcA
KONMM4YeCTBEHHbLIMU

* IHTEHCUBHOCTbL (pnyopecueHUnn nnm
PagVOAKTUBHOCTU U3MEPSAIOT C MOMOLLbIO
CKaHepa



OndhepeHUumnanbHasa reHHasa aKcnpeccus

Ha KOQHK mukpoappee
- o P
KoHTpo bk SRR -
nb .u..:: : :“ 5
5. o
oo - /-oooo
..; B we -~ ..
& 8 - BT Lue a B Crystallin
rmnepaKcnpeccMpoBaH
CMH‘qpo 4 T npu Cunapome PeTta
M - = .
PeTTa e o e

Ragenpa oMoOMH@EOPMATUKHN IVIibWw

04.12.2019 PHUMY
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dT1an 5: AHaNu3 MNKPOoO3ppenHbIX AaHHbIX

* [IlpoBepka runoTesnbl
— Kak MOXXHO CpaBHUTb MacCuBbI?
— Kakune PHK-TpaHckpunTbl (reHbl) perynupyrorca?
— HAenatotca nu pasnuyna nognHHbIM?
— KakoBbl Kputepuu ans ctatucTu4eckon 3Ha4YMmocCTu?

 Knacrepusauus

— ECTb nn 3Ha4YnMble 3aKOHOMEPHOCTU B IAaHHbLIX (HAanpumep,
rpynnbl)?

 Knaccudukauums

— Ectb nn y PHK-TpaHcKkpunTOB NnpeackasaHHble 3apaHee
rpynnbl, Takne Kak noatunel 6onesHen?



E2175299R783
E2175299R784
E2175300R787
E217S300R786
E217S300R785
E2175299R782
E1115150R567
E2025185R546
E2025196R564
E2025188R552
E1115150R568
E2025185R545
E1995255R449
E1995255R448
E1995255R450
E2025192R557
E2025190R553
E1115150R566
E1445184R737
E2025186R548
E2025186R549
E2025186R547
E2025192R556
E2025188R550
E2025192R558
E2025185R544
E2025188R551
E2025196R563
E1445184R738
E2025196R562
E2025194R560
E2025190R554
E2025190R555
E2025194R561
E2025194R559
E1895232R190
E1895232R386

' civestl

e Gooterl

e gsslerl

' tvZlestl

1A E ]

e Igeg9ct}
e gleshrl
e gbegstt

¥ Lrlvrrl

e Goeoltl
e le6itt}
e obesttl
e gleslvi
e qoegett

e s geelerlt

e s govieri
e s 266t}
e s ggglerlt

' e ogslerl

e B $28%er|

LIy

3Ha4YeHund
9KCNpeccun reHoB
n3
MWUKPOIPPENHBIX
9KCNEPUMEHTOB
MOryT ObITb
npeacTaBneHbl B
BMAe TennoBoun
KapTbl 4Ns
BU3yanusauum
pesyrnbraTtoB
aHanusa gaHHbIX

40



JT1an 6: Bnonornyeckoe noarBepxapeHue

* MnKpoappenHbie aKcnepuMeHTbl MOXHO
paccMaTpuBaTbh Kak «reHepaTopsl
rmMnoTesy.

* lndbdpepeHumnanbHoe perynmpoBaHuns
PHK-TpaHCcKpnnToB MOXET ObITb U3MEPEHO
C NOMOLLbIO HE3AaBUCUMbIX aHaNM30B,
TaKnX Kak

- HosepH-bnort
- [lonumepasHas uenHagqa peakuus (INLP)
-. [Tnbpnansauus




J1an 7: MukpoappeuHblie 6a3bl AaHHbIX

 ECTb ABE OCHOBHbIX 0a3bl AaHHbIX
— Gene expression omnibus (GEO) B NCBI

— ArrayExpress B European Bioinformatics Institute
(EBI)



& NCBI Resources ¥ How To ™ Sign in to NCBI

GEO Home Documentation ¥ | Query & Browse ¥ | Email GEO

Gene Expression Omnibus %O

GEO is a public functional genomics data repository supporting MIAME-compliant data Gene Expression Omnibus

submissions. Array- and sequence-based data are accepted. Tools are provided to help users
query and download experiments and curated gene expression profiles.

Keyword or GEO Accession jmi

Getting Started Tools Browse Content
Overview Search for Studies at GEO DataSets Repository Browser
FAQ Search for Gene Expression at GEO Profiles DataSets: 3848
About GEO DataSets Search GEO Documentation Series: lj 56613
About GEO Profiles Analyze a Study with GEO2R Platforms: 14175
About GEO2R Analysis GEO BLAST Samples: 1378901
How to Construct a Query Programmatic Access
How to Download Data FTP Site
Information for Submitters
Login to Submit Submission Guidelines MIAME Standards

Update Guidelines Citing and Linking to GEO

Guidelines for Reviewers

GEO Publications

u4.12.2U19 45
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& NCBI Resources ™ How To ¥

Sign in to NCBI

Search NCBI databases
lubiquitin

Results found in 37 databases for "ubiquitin”

Literature

Books 1,009 books and reports

MeSH 333 ontology used for PubMed indexing

NLM Catalog 66 books, journals and more in the NLM Collections

PubMed 43,356 scientific & medical abstracts/citations

PubMed Central 83,307 full-text journal articles

Health

ClinVar 3,356 human variations of clinical significance

dbGaP 46 genotype/phenotype interaction studies

GTR 367 genetic testing registry

MedGen 35 medical genetics literature and links

OoMIM 985 online mendelian inheritance in man

PubMed Health 9 clinical effectiveness, disease and drug reports

Genomes

Assembly 0 genome assembly information

BioProject 261 biological projects providing data to NCBI

BioSample 15 descriptions of biological source materials

Clone 10,754 genomic and cDNA clones

dbVar 33,020 genome structural variation studies
04.12.2019

Help

Genes

EST 22,145 expressed sequence tag sequences

Gene 159,204 collected information about gene loci

GEO DataSets 615 functional genomics studies

GEO Profiles 2,725,449 gene expression and molecular abundance profiles

HomoloGene 860 homologous gene sets for selected organisms

PopSet 221 seqL.Jence sets from phylogenetic and population
studies

UniGene 13,193 clusters of expressed transcripts

Proteins

Conserved Domains 777 conserved protein domains

Protein 461,008 protein sequences

Protein Clusters 888 sequence similarity-based protein clusters

Structure 2,585 experimentally-determined biomolecular structures

Chemicals

BioSystems 18,804 molegular pathways with links to genes, proteins and
chemicals

PubChem BioAssay 12,636 bioactivity screening studies

PubChemi Compound 9 chemical information with structures, information and

Kadegpa 6uonHdpopmatnkm MBD
PHUMY
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& NCBI Resources ¥ How To ¥

GEO Profiles GEO Profiles |v |

Sign in to NCBI

Advanced

Help

GEO Profiles

This database stores individual gene expression profiles from curated DataSets in the Gene Expression

Omnibus (GEO) repository. Search for specific profiles of interest based on gene annotation or
pre-computed profile characteristics.

Getting Started

GEO Documentation

GEO FAQ
About GEO Profiles

Construct a Query
Download Options

Example Searches

Gene symbol

Gene symbols in DataSets that contain specific keywords
Partial gene name in a specific DataSet

Gene Ontology(GO) term in a specific DataSet
Chromosome region and species

Genes that show subset effects in DataSets that examine
the effect of an agent

04.12.2019

GEO Tools More Resources

Submit to GEO GEO Home

Advanced Search GEO DataSets

DataSet Browser Epigenomics
Programmatic Access SRA

CYP1A1[Gene Symbol]

(CYP1A1[Gene Symbol] OR ME1[Gene Symbol]) AND (smok* OR diet)

kinase[Gene Description] AND GDS182

apoptosis[Gene Ontology] AND GDS182

(8[Chromosome] AND 10000:3000000[Base Position]) AND mouse[organism]

agent[Flag Information] AND "value subset effect"[Flag Type]

Kadegpa 6uonHdpopmatnkm MBD
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& NCBI Resources ¥ How To ¥ Sign in to NCBI

GEO Profiles 'GEO Profiles v/ |ubiquitin \
Save search Advanced Help
Show additional filters Display Settings: (] Summary, 20 per page, Sorted by Subgroup effect Send to: ¥  Filters: Manage Filters
Gene symbol — -
Select .. Results: 1 to 20 of 2725449 Page[1 | or136273 | Next> | Last>> | ronIe data |
@

Gene keyword [[] UBD - Alcoholic hepatitis O | Download profile data |
Select ... 1. Annotation: UBD, ubiquitin D (multiple annotations exist) e

Organism: Homo sapiens
Organism Reporter: GPL570, 205890_s_at (ID_REF), GDS4389, 10537 (Gene ID), 2550 “ | || Profile pathways e
Select ... (Gene ID), NM_006398 Il e '

DataSet type: Expression profiling by array, transformed count, 22 samples Find pathways v
Gene ontology ID: 85455638
Select ... GEOQ DataSets Gene UniGene Profile neighbors Chromosome neighbors

Sequence neighbors - ~
Differential Find related data
expression [] HSPA1B - Modeled microgravity effect on activated T lymphocytes . . . %t * + Database: | Select V]
Up/down genes 2. Annotation: HSPA1B, heat shock 70kDa protein 1B (multiple annotations exist)

Organism: Homo sapiens
DataSet Reporter: GPL96, 200800_s_at (ID_REF), GDS1806, 3303 (Gene ID), 3304
keyword (Gene ID), NM_005345 SR o8 8 0
Select ... DataSet type: Expression profiling by array, transformed count, 6 samples —— aaatch détails 7
GEO ID: 20229428 . Ty o z

: GEOQ DataSets Gene UniGene Profile neighbors Chromosome neighbors ubiqurtsajall Erelds]

accession E :

Sequence neighbors  Homologene neighbors
Select ...

[] HERCS - Extracellular matrix protein cysteine rich 61 (CCN1) effect on b

Clear all 3. LN229 glioma cells

Annotation: HERC5, HECT and RLD domain containing E3 ubiquitin protein

ligase 5 | | | | Search | CEE S,
Organism: Homo sapiens mmm—

Flamarae AN 7N AAAORA A NI MEEY ANOAATE CAANA (M mma 10N R

Show additional filters

Kadegpa 6uonHdpopmatnkm MBD
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~— NCBI Resources & How To [V Sign in to NCBI

GEO Profiles R}‘,EO Profiles v w

Advanced Help
Display Settings: [¥) Summary Send to: [V

Profile data s

Ufd1l - 22g11 microdeletion syndrome model: hippocampus ettt @
Annotation: Ufd1l, ubiquitin fusion degradation 1 like | Download profile data
OriannMMﬁ' lus
Reporter: GPL1261, 41 8087_.at (ID_REF), GDS3479, 22230 (Gene ID), BC006630 H| ||H || ”III |I|
DataSet type: Expression profiling by array, transformed count, 20 samples % Profile pathways B
ID: 58037418 )
GEO DataSets Gene UniGene Profile neighbors Chromosome neighbors  Segquence neighbors m @

Homologene neighbors

Related information
GEOQ DataSets

Gene

UniGene

Profile neighbors
Chromosome neighbors
Sequence neighbors
Homologene neighbors
Free in PMC
HomoloGene
Pathways + GO
PubMed

Taxonomy

Nucleotide

Kadegpa 6uonHdpopmatnkm MBD
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CeD

Gene Expression Omnibus
HOME | SEARCH | SITE MAP | GEO Publications FAQ MIAME E|
NCBI = GEO = Accession Display 2 Not logged in

Scope: Format: Amount: | quick v | GEO accession: [GrL1261 | DG

Platform GPL1261 Query DataSets for GPL1261
Status Public on May 25, 2004

Title [Mouse430_2] Affymetrix Mouse Genome 430 2.0 Array

Technology type in situ oligonucleotide

Distribution commercial

Organism Mus musculus

Manufacturer Affymetrix

Manufacture protocol see manufacturer's web site

All probe sets represented on the GeneChip Mouse Expression Set 430
are included on the GeneChip Mouse Genome 430 2.0 Array. The
sequences from which these probe sets were derived were selected from
GenBank«, dbEST, and RefSeq. The sequence clusters were created from
the UniGene database (Build 107, June 2002) and then refined by analysis
and comparison with the publicly available draft assembly of the mouse
genome from the Whitehead Institute for Genome Research (MGSC, April
2002).

Description Affymetrix submissions are typically submitted to GEO wusing the
GEOarchive method described at http://www.ncbi.nim.nih.gov/projects
/geo/info/geo_affy.html

June 03, 2009: annotation table updated with netaffx build 28
June 07, 2012: annotation table updated with netaffx build 32

Kadegpa 6uonHdpopmatnkm MBD
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& NCBI Resources ¥ How To ™ Sign in to NCBI

GEO Profiles 'GEO Profiles v/ [ Search |
Advanced Help
Display Settings: (¥) Summary Send to: V)
Profile data =
Ufd1l - 22911 microdeletion syndrome model: hippocampus et )

Organism: Mus musculus
Reporter: GPL1261, 1418087 _at (ID_FEEF), GDS3479, 32230 (Gene ID), BC006630
DataSet type: Expression profiling by array, transio count, 20 samples

ID: 58037418

GEO DataSets Gene UniGene Profile neighbors Chromosome neighbors Sequence neighbors
Homologene neighbors

Annotation: Ufd1l, ubiquitin fusion degradation 1 like m HH |H . Download profile data |

Profile pathways 2

v

: Find pathways

Related information
GEO DataSets

Gene

UniGene

Profile neighbors
Chromosome neighbors
Sequence neighbors
Homologene neighbors
Free in PMC
HomoloGene
Pathways + GO
PubMed

Taxonomy

Nucleotide

v4.12.2U1Y9 49
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DATASET 7z, %
BROWSER

Gene Expression Omnibus

Search for [GDS3479[ACCN] || search || Clear || ShowAll | [Advanced search]

DataSet Record GDS3479:

Title: 22q11 microdeletion syndrome model: hippocampus

Expression Profiles HData Analysis Tools l l Sample Subsets

Summary: Analysis of hippocampi of Df(16)A/+ animals. Df(16)A/+ animals carry microdeletions of Cluster Analysis

about 1.3Mb in the locus syntenic to human 22q11.2. Individuals with 22q11.2
microdeletions show behavioral and cognitive deficits and are at high risk of developing
schizophrenia.

Organism: Mus musculus
Platform: GPL1261: [Mouse430_2] Affymetrix Mouse Genome 430 2.0 Array
Download
Citations: Stark KL, Xu B, Bagchi A, Lai WS et al. Altered brain microRNA biogenesis contributes to -
phenotypic deficits in a 22q11-deletion mouse model. Nat Genet 2008 Jun;40(6):751-60. DataSet full SOFT file

PMID: 18469815

DataSet SOFT file
Xu B, Hsu PK, Stark KL, Karayiorgou M et al. Derepression of a neuronal inhibitor due to : 2
miRNA dysregulation in a schizophrenia-related microdeletion. Cell 2013 Jan — Ser!es famfly SOEF s
17;152(1-2):262-75. PMID: 23332760 W Series family MINIML file

. Annotation SOFT file
Reference Series: GSE10784 Sample count: 20

Value type: transformed count Series published: 2008/04/10

Data Analysis Tools

Find genes

Find gene name or symbol: |1 Go
Compare 2 sets of samples i

Find genes that are up/down
for this condition(s):

Cluster heatmaps strain | Go |

Experiment design and value distribution

w W W

Kadegpa 6uonHdpopmatnkm MBD
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= NCBI

3 Resources ¥ How To ¥

Sign in to NCBI

GEO Profiles GEO Profiles v  Search |
Advanced Help
Display Settings: () Summary Send to: v
H Profile data -
Ufd1l - 22g11 microdeletion syndrome model: hippocampus ] Ut , @
Annotation: Ufd1l, ubiquitin fusion degradation 1 like . Download profile data |
Organism: Mus musculus
Reporter: GPL1261, 1418087 _at (ID_REF), GDS3479, 22230 (Gene ID), BC0O06630 I|| Il | ||
DataSet type: Expression profiling by array, transformed count, 20 samples :l Profile pathways -
ID: 58037418 :
GEO DataSets Gene UniGene Profile neighbors Chromosome neighbors  Sequence neighb ' Find pathways @
Homologene neighbors - : ]
Related information =
GEO DataSets
Gene
UniGene
Profile neighbors
Chromosome neighbors
Sequence neighbors
Homologene neighbors
Free in PMC
HomoloGene
Pathways + GO
PubMed
Taxonomy
Nucleotide
U4.12.2U1Y 51
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Profile

GDS3479 / 1418087 _at / Ufd11

Title 22q11 microdeletion syndrome model: hippocampus

Organism Mus musculus

GDS3473 /1418087 _at / Ufd1!

105F

]0 BT SOENT DD s

asr

GSM272346

strain

= transformed count
= percentile rank within the sample

Graph caption help

GSM272345 j—

GSM272351 pemm

GSM272346 wt_HPC, biological replicate 1 10.5267 | 93
GSM272347 | wt_HPC, biological replicate 2 10.5365 | 93
GSM272348 | wt HPC, biological replicate 3 10.5658 | 93
GSM272349 | wt _HPC, biological replicate 4 10.4711 | 93
GSM272353 | wt_HPC, biological replicate 5 10.3992 | 93
GSM272355 | wt_HPC, biological replicate 6 10.4112 | 92
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Array Express B European Bioinformatics Institute
http://www.ebi.ac.uk/arrayexpress/

EMBL-EBI Services = Research | Training = About us
A =
\ 1"\ ; alalal
j—'\_fr f’| / ,_‘// JQ j ) ;) Examples: E-MEXP-31, cancer, p53, Geuvadis Advanced
3 - e /NN AN A

Home Browse Submit Help About ArrayExpress ®: Feedback # Login

ArrayExpress — functional genomics data Dat

Updated yesterday at 07:00

ArrayExpress Archive of Functional Genomics Data stores data from high-throughput functional genomics experiments, and

provides these data for reuse to the research community. o237 3% experiments
o 1677069 assays
Browse ArrayExpress 0 28.07 TB of archived data

17 February 2015 - RNA-seq expression data of many human cancer cell lines now available in ArrayExpress and Expression Atlas

Have you ever wondered if a commonly used cancer cell line (e.g. MCF-7) shows similar gene expression patterns when profiled in different labs? Or how about the gene
expression patterns across a series of cell line models for the same cancer (e.g. B-cell lymphoma)? Two new RNA-seq data sets in ArrayExpress will shed some light on these
questions: RNA-seq of 675 commonly used human cancer cell lines from Genentech, and RNA-seq of 39 human cancer cell lines that are in the NCI-60 set from the Cancer Cell
Line Encyclopedia at the Broad Institute.

For those of you who are unsure about how to analyse this large amount of data, we've done the legwork for you: both data sets have been carefully curated, and then processed
by our in-house statistical analysis pipeline at EMBL-EBI. The results are publicly available from the Expression Atlas (Genentech data, Broad data), where you will find FPKM
values for genes and be able to browse/filter data by cell line, tissue origin of the cancer, or disease type on the interactive graphical user interface. Happy mining!

Kadegpa 6uonHdpopmatnkm MBD
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EMBL-EBI Services Research | Training = About us

53 | Search
TN W : =
[ \_rr SL/:/ ‘J‘) rr_—/l ‘:) :) Examples: E-MEXP-31, cancer, p53, Geuvadis Advanced

Home Browse Submit Help About ArrayExpress ®: Feedback # Login
Filter search results Search results for Show more data from EMBL-EBI
Page f§2 3 4 56..30 Showing of (Z8Y experiments Page size BB 50 100 250 500
Accession Title Type Organism Assays Releasedv Processed Raw Views Atlas
Transcriptome study of P5424 T-cell line  transcription profiling Mus musculus 2 09/04/2015 A - 10 -
by array
E-GEOD-51557 DNA methylation profiling in the Carolina methylation profiling Homo sapiens 526 07/04/2015 S - 19 -
Breast Cancer Study by array
Induction of ER stress in HCT116 colon transcription profiling Homo sapiens 27 01/04/2015 A & 26 -
cancer cells by array
E-GEOD-62673 Transcription profiling by array of human transcription profiling Homo sapiens 94 01/04/2015 A A & 8 -

MCF-7 and PC3 cells grown under amino by array
acid deprived or rich conditions for 24 or
48 hours

E-GEOD-57240 Expression analysis of p53-/- and p53-/-, transcription profiling Mus musculus 24 01/04/2015 & & 3 -

Ha-RasV12-transformed MEFs upon E4F1 by array
gene inactivation

E-GEOD-62533 Inhibitor of apoptosis proteins as transcription profiling Homo sapiens 12 31/03/2015 A A A 8 -

promising therapeutic targets in chronic by array
lymphocytic leukemia

[+
[«
o

E-GEOD-67358 Promotion of pancreatic cancer transcription profiling Mus musculus 19  28/03/2015

Kadegpa 6uonHdpopmatnkm MBD

PHUMY o4

04.12.2019



EMBL-EBI

Services Research | Training | About us

. = pe3
f—-rrgl/://_ﬁ) r% 3 S Examples: E-MEXP-31, cancer, p53, Geuvadis Advanced

Home Browse Submit Help About ArrayExpress ®: Feedback # Login

ArrayExpress > Search results for "p53" > E-GEOD-63731

E-GEOD-63731 - Transcriptome study of P5424 T-cell line

Status
Organism

Samples (2)

Array (1)
Protocols (7)

Description

Experiment type
Contacts

MIAME

Files

04.12.2019

Released on 9 April 2015, last updated on 10 April 2015
Mus musculus

Click for detailed sample information and links to data
L_ found inside: Rag2 and P53 knockout

A-GEOD-13912 - Agilent-028005 SurePrint G3 Mouse GE 8x60K Microarray (Feature Number version)

Click for detailed protocol information

P5424 T-cell line was observed transcriptome in two replicates Total RNAs were extracted from 2 samples of P5424 T-cell line and were
profiled in replicate after hybridization with Agilent SurePrint G3 Mouse GE 8x60K

transcription profiling by array

Aurélien Griffon, Lan T Dao, Laurent Vanhille, Nicolas Fernandez, Salvatore Spicuglia

Platforms Protocols Variables Processed Raw

Investigation description E-GEOD-63731.idf.txt
Sample and data relationship E-GEOD-63731.sdrf.txt

Kadegpa 6uonHdpopmatnkm MBD
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Expression Atlas (EMBL)
https://www.ebi.ac.uk/gxa/home

Services Research | Training | About us

EMBL-EBI

1
Q Exp re S S | O n A‘t | a S Examples: ASPM, REACT 284558, ENSMUSG00000021789, "zinc finger”

Home Release notes FAQs Download Help About % Feedback

Expression Atlas: Differential and Baseline Expression

The Expression Atlas provides information on gene expression patterns under different biological conditions. Gene expression data is re-analysed in-house to
detect genes showing interesting baseline and differential expression patterns. Read more about Expression Atlas.

Search... Browse...
Gene query 2. Organism Sample properties 2. .'A Baseline Experiments
Homo sapions ¥ See all baseline expression data
E.g. SFTPA2, zinc finger E.g. lung, leaf, "valproic acid", cancer sets in Expression Atlas.
Exact match
Plant Experiments
iIRAP: RNA-seq analysis tool Publications Seeall expressionidata seisin
plants in Expression Atlas.
iRAP is a flexible pipeline for RNA-seq analysis that RNA-Seq Gene Profiling - A Systematic Empirical
integrates many existing tools for filtering and mapping Comparison (PLoS. One, 2014). All Experiments

reads, quantifying expression and testing for differential
expression. iRAP is used to process all RNA-seq data in
Expression Atlas.

Scroll through the complete list of
Expression Atlas update - a database of gene and all data sets in Expression Atlas.
transcript expression from microarray and
sequencing-based functional genomics experiments
(Nucleic Acids Research, 2014).
- PHVIMY
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Expression Atlas results for ENSG0O0000185303

Show more data from EMBL-EBI l

e
A)l SFTPA2 Homo sapiens surfactant protein A2 =

Synonyms
Orthologs

Gene Ontology

InterPro
Ensembl Family
Ensembl Gene
Entrez

UniProt

Gene Biotype
Design Element

04.12.2019

COLEC5, SP-A2

ENSCAFG00000015754 (Canis familiaris), hbl4 (Danio rerio), hbl3 (Danio rerio), hbli (Danio rerio), ENSDARG0O0000070813
(Danio rerio), hbl2 (Danio rerio), SFTPA1 (Equus caballus), LL (Gallus gallus), SFTPA1 (Macaca mulatta),
ENSMMUGO00000030564 (Macaca mulatta), Sftpal (Mus musculus), Sftpal (Rattus norvegicus), SFTPA (Sus scrofa), sftpa
(Xenopus tropicalis)

respiratory gaseous exchange, proteinaceous extracellular matrix, extracellular space, carbohydrate binding, protein complex
(... and 5 more)

C-type lectin (domain), Collagen triple helix repeat (repeat), C-type lectin fold (domain)
PULMONARY SURFACTANT ASSOCIATED A PRECURSOR PSAP PSP A SP A
ENSG00000185303

729238

Q8IWL1, R4GMN3, X6REF7

protein_coding

218835_at, 223678_s_at, 3253941, 3254074, 3254080, 3297057, 3297058, 3297060, 3297071, 3297073, 3297075,
3297077, 3297124, 3297130, 3297131, 3297136, 3297137, 3297138, 3297140, A_23_P115652, A_24_p223874,
A_33_P3268919, A_33_P3344574, M13686_s_at, M68519_rnal_at, g13346505_3p_at, g190669_3p_s_at

Kadegpa 6uonHdpopmatnkm MBD
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Expression Atlas results for ENSG00000185303 “#* Show more data from EMBL-EBI |

ﬁ‘i SFTPA2 Homo sapiens surfactant protein A2 ¥

&L, Baseline Expression Results found

FPKM/TPM (Transcriptomics) > 0.5 Within Sample Abundance (Proteomics) > 0
Showing 3 of 3 experiments found: T
€ !
2
Display levels 5 s
: 3 he] = = o]
w (= {8 o 5
g g g E ENE E
: o = = 3 ] 3 S 2
wl®|s|E|58|E o |3 | B 5
o S P @ o ) c 2 Qa o) c o
: o | g E a| © c £ T @ @ S o
Experiment T o = a T © i e o o ° =
o | (0] 'U L] _D 0 | Q0 _Q (&) (8] o 'U
YL Tissues - 32 Uhlen's Lab . . NA | NA | NA -
‘M4 Tissues - Illumina Body Map NA | NA | NA NA 1 NA NA

2
>

4 Tissues - Mammalian Kaessmann| NA NA NA NA NA NA NA

NA NA NA

<! I >
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Enter gene query Search
L
e EX p re S S l O n A‘t | a S Examples: ASPM, REACT 284558, ENSMUSG00000021789. "zinc finger”

Home Release notes FAQs Download Help About % Feedback

Expression Atlas results for ENSG00000185303 ¥ Show more data from EMBL-EBI l

,gi SFTPA2 Homo sapiens surfactant protein A2 e
L. Baseline Expression Results found +

~ Differential Expression 6 results =

Showing 6 results cutoffs: adjusted p-value 0.05 log,-fold change 1.0
Deplayiog.fold.disage C e——
Comparison Log,-fold change Jr

‘non-small cell lung cancer’ vs 'normal’

active Crohn's disease' vs 'normal’

‘lung adenocarcinoma’ vs ‘'normal’

'primary prostate cancer' vs 'benign prostate tumor’

'miR221 transfected' vs 'wild type'

'active ulcerative colitis' vs 'normal’

Kadegpa 6uonHdpopmatnkm MBD
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EMBL-EBI

G EX p re S S i O n A’t | a S Exam[.ﬂes:V};SPl;A‘ Rf:;ACT 284558, ENSMUSG00000021789, “zinc finger"

Home SRelease notes , FAQs , Download f Help About % Feedback

Expression Atlas: Differential and Baseline Expression

The Expression Atlas provides information on gene expression patterns under different biological conditions. Gene expression data is re-analysed in-house to
detect genes showing interesting baseline and differential expression patterns. Read more about Expression Atlas.

Search... Browse...
Gene query ? Organism Sample properties ?, JA Baseline Experiments

Hiome saplove s =Nnter co i See all baseline expression data
sets in Expression Atlas.

E.g. SFTPA2|zinc fingery ~  Eg lung, leaf
Exact match

Plant Experiments

See all expression data sets in

IRAP: RNA-seq analysis tool Publications : ;
plants in Expression Atlas.

iRAP is a flexible pipeline for RNA-seq analysis that % RNA-Seq Gene Profiling - A Systematic Empirical

integrates many existing tools for filtering and mapping Comparison (PLoS One, 2014). : All Experiments

reads, quantifying expression and testing for differential
expression. iRAP is used to process all RNA-seq data in
Expression Atlas.

Scroll through the complete list of
Expression Atlas update - a database of gene and all data sets in Expression Atlas.
transcript expression from microarray and

(Nucleic Acids Research, 2014).

Kadegpa 6uonHdpopmatnkm MBD
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EMBL-EBI

@ Expression Atlas

Home Release notes FAQ: Download Help About % Feedback

Services Research @ Training About us

Examples: ASPM, REACT 284558, ENSMUSG00000021789. "zinc finger”

Expression Atlas results for “zinc finger”

4. Baseline Expression 55 results

‘Anolis carolinensis - Tissues - Vertebrates
Bos taurus - Tissues - 5

Bos taurus - Tissues - 9
Gallus gallus - Tissues - Vertebrates

Homo sapiens - Cell Lines - ENCODE - long non-polyA RNA, cytosol

Homo sapiens - Cell Lines - ENCODE - long non-polyA RNA, nucleus

Homo sapiens - Cell Lines - ENCODE - long non-polyA RNA, whole cell

Homo sapiens - Cell Lines - ENCODE - long polyA RNA, cytosol
Homo sapiens - Cell Lines - ENCODE - long polyA RNA, nucleus
46 more results...

~ Differential Expression 5793 results

04.12.2019

Kadegpa 6uonHdpopmatnkm MBD
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Ensembl Genome Browser £]]

Please select a cell line and a gene from
the table

04.12.2019

Showing

| Gene

50 of 324 genes found: (show by gene set)

Display levels

GM12878
H1-hESC
HUVEC cell line
HelLa-S3

ZNF460

ZNF146
ZNF768

ZNF282

ZNF672

ZNF124

ZNF358

Kadegpa 6uonHdpopmatnkm MBD
PHMY

K562

NHEK cell line
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EMBL-EBI

G EX p re S S i O n A’t | a S Exam[.ﬂes:V};SPl;A‘ Rf:;ACT 284558, ENSMUSG00000021789, “zinc finger"

Home SRelease notes , FAQs , Download f Help About % Feedback

Expression Atlas: Differential and Baseline Expression

The Expression Atlas provides information on gene expression patterns under different biological conditions. Gene expression data is re-analysed in-house to
detect genes showing interesting baseline and differential expression patterns. Read more about Expression Atlas.

Search... Browse...
Gene query 2 Organism Sample properties 2 L Baseline Experiments
Homo seplons ad =nier o . See all baseline expression data
E.g. SFTPA2, zinc finger F.g. lung, |eaf, "valproic acid", cancer sets in Expression Atlas.
Exact match
Plant Experiments
IRAP: RNA-seq analysis tool Publications Seenlexpression datasets n
plants in Expression Atlas.
iRAP is a flexible pipeline for RNA-seq analysis that 5 RNA-Seq Gene Profiling - A Systematic Empirical
integrates many existing tools for filtering and mapping Comparison (PLoS One, 2014). : All Experiments

reads, quantifying expression and testing for differential
expression. iRAP is used to process all RNA-seq data in
Expression Atlas.

Scroll through the complete list of
Expression Atlas update - a database of gene and all data sets in Expression Atlas.
transcript expression from microarray and

(Nucleic Acids Research, 2014).

Kadegpa 6uonHdpopmatnkm MBD
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Home Release notes FAQs Download Help About % Feedback

. “* Show more data from EMBL-EBI
Expression Atlas results for lung '

4. Baseline Expression 29 results

Bos taurus - Tissues - 5

[

‘Homo sapiens - Cell Lines - ENCODE - long non-polyA RNA, whole cell
Homo sapiens - Cell Lines - ENCODE - long polyA RNA, cytosol
Homo sapiens - Cell Lines - ENCODE - long polyA RNA, nucleus

Homo sapiens - Cell Lines - ENCODE - long polyA RNA, whole cell

Homo sapiens - Cell Lines - ENCODE - total RNA, whole cell

Homo sapiens - Cell Lines - NCI-60 cancer (CCLE) - lung squamous cell carcinoma
Homo sapiens - Tissues - 68 FANTOMS project - adult

Homo sapiens - Tissues - 68 FANTOMS project - fetal
Homo sapiens - Tissues - 32 Uhlen's Lab
Homo sapiens - Tissues - Illumina Body Map

Macaca mulatta - Tissues - 9

Mus musculus - Tissues - 6

Mus musculus - Tissues - 9 in 3 strains - C57BL/6

Mus musculus - Tissues - 9 in 3 strains - CD1 mus strain

Kadegpa 6uonHdpopmatnkm MBD
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Gene query 2 Filtered by 2. Cell line 2 Expression level
cutoff 2
Enter gene query... RNA: | A549 % [AG445 X] [ NHLF cell line % 0.5 Apply
long non-polyA RNA ; ;
Exact match . Ro%
Cellular component: == | Reset
whole cell [ Specific 2
Change filters ?
Please select a cell line and a gene from
the table TR :
‘ Display levels 2 o
f f : ¢ g | £ | £
G G = = o
. e % (B8 |® |E |&|s
e | 3 = : 8 £ B z L | 3

CTD-2328D6.1
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(PHK

R N AS e q SaeKlizeeHmposaHme),
Ha3blBaeMbIV
Whole

Isolate Total RNA

Transcriptome

L et LT

Shotgun Sequencing
(WTSS), aBnaeTtca
TexHonorug,

KoTopas
ncnonbayeT
BO3MO>HOCTH

Fragmentation

and/or Isolation
In this case, isolation via Poly(T)
coated magnetic beads

CeKBEHMPOBaHWS
creayLLero
MNOKONeHus
BbISABMATb CHUMOK

Poly(A) RNA molecules
bind to the Poly(T)
magnetic beads

HannM4nsa m
konundyectea PHK

reHomMa B AJaHHbIN
MOMEHT BPEMEHM

Kadgpeapa boMHMPOPMaTUKN MbP
PHUMY
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Magnetically isolate
and wash beads

Fragment and/or Reverse Transcribe

Fragmentation (if not done already),
size selection, and sequence

04.12.2019

 PHAMY

AAAAA

TTTT T

lllumina Solexa, Roche 454, or ABI SOLID
Graphic shown here is |llumina

67



illumina:

.
w
“
«
w
G
@
A
aT
c
c
G
a
A
c
<
A deg e ‘
(-4 ;\'w (1 | a Y i | Hl i!
. \ \ !
i aégﬂ \' '. l/g:::: \' ! : ""/ ' i‘ ‘.'/ Aracted 'lllﬁ
& AR B RN 1 M EA "II"" 1! 10 h'y i
% K |I':”'| '/ |‘li.| | '/ I ,ll'l'l‘| l"/ ""l'n'\l*"‘ l';'/
& " 'I'l| .: Q ‘I'I| l)‘l“l";‘.. Ousen
4 | [ | [
& .5 '

Kadegpa 6uonHdpopmatnkm MBD

04.12.2019 PHUMY

68



JIlekapcTBeHHO-MHAYLUMPOBaHHOE
N3MEeHeHue reHHON 3KCnpeccuu

JlexapCTBEHHO-MHAOYLMPOBAHHOE
N3MeHeHne npodunsa reHHom
9KCNpeccumn Nnm reHeTnyeckas

NcxogHble gaHHble
MUKPO3PPENHbIX
9KCMEPUMEHTOB

04.12.2019

Normalization
Comparative analysis by
statistical methods
(e.g. Student's t-test
or hypergeometric test)

npa 6uonHgopmaTukm Mbd

PHAMY

__noanuchb

Up regulated
genes

CASP3
CDKN1A
CDKN1B

FAS
GPX5
TP53

Down regulated
genes

CCND1
CCND2
MYC
NFKB1
PCNA

PTGS2 (o



Connectivity map (CMap) noaxon

ﬁégﬁg i

P e Us

Normal cells/tissue

5|

Pa e U

b Gene signature of disease

A
A

Cells/tissue

’— 58 -

Ph emmn U

o ) Gene signature of drug

Cells/tissue _

Lamb, J. et al. (2006) The Connectivity Map: using gene-expression signatures to connect small
molecules, genes, and disease. Science 313, 1929-1935
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[TlpumeHeHne CMap noaxopna

Human Disease-Drug Network Based on Genomic Expression Profiles - used
Connectivity Map and GEO DataSets for drug repositioning of 395 drugs
(PLoS ONE, 2009, 4(8): e6536)

Comprehensive gene expression profiles of NK cell neoplasms identify vorinostat as
an effective drug candidate — used Connectivity Map data analysis for 6 drugs (Cancer
Lett. 2013 pii: SO304-3835(13)00020-7)

Computational repositioning of the anticonvulsant topiramate for inflammatory
bowel disease - GEO DataSets for 143 drugs
(Sci Transl Med. 2011 August 17; 3(96): 96ra76)

Identification of Identical Transcript Changes in Liver and Whole Blood during
Acetaminophen Toxicity — used in house data of gene expression profiles for
acetaminophen. (Front Genet. 2012;3:162)

Prediction of synergistic effects of pairwise drug combinations from gene microarray
data - used in house data of gene expression profiles from MCF-7 cells for docetaxel and
gefitinib in different concentrations.

(Bioinformatics, 2011, 27, i310-i316).

Kadenpa 6buonHdpopmaTtnkm Mbd
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MIAME

B uenax craHgaptusauum npeacraBneHnsa u aHanna gaHHbIX MUKPO3PPEEB,
Alvis Brazma 1 ero konsneru n3 17 ydpexaeHun seenn goopmat Minimum
Information About a Microarray Experiment (MMHMManbHbIE CBEOEHUS O
MUKPO3ppPENHOM aKkcnepumeHTte) - MIAME. B pamkax MIAMI
cTaHOapTU3npyeTcsa WecTb obnacrten nHopmaumu:

[TnaHnpoBaHMe aKkcnepuMeHTa

[dnsanH mukpoumna

[Mpoba nogroToBka

[Mpouenypa rmbpuamsaymm

AHanu3 n3obpakeHumn

KOHTpOnb B OTHOLLEHUMN HOPManu3auum

AR AN o A .

http://fged.org/projects/miame/



DKCrpeccus reHoB: aHanNm3
MUKPOIPENHBLIX AaHHbIX

« JKcnpeccusa reHoB

* Mukpouunnbl (Microarrays)

e CTaruncrtmyecknn aHanus

T-TecT

ANOVA

PaCcCTOAHUSA

Knacrtepm3auuns

aHanums rnaBHbIX KOMMOHEHTOB (PCA)

04.12.2019
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AHann3 MMKPOIppPENHbIX AaHHbIX

HauynHaem ¢ maTpuLbl AaHHbIX

(3Ha4YeHNs reHHOM JKCNpPeccumn B pasnunyHbiX obpasuax)

A e EE
1 |Gene Sym ChromosoiDS_CerebiDS_Cerebn
2 |ATP50 21 103957 10.2149
3 |CRYBB2 21) 595712 6.07945
4 |C2101f33 21 B8.9064 8.7409%
5 |WRB 21| 9.67306] 9.3076
B |ALOXS 10, 435077  4.4185
7 |HRMT1L1 21| 9.16597 8.91893
8 |PTPN1 200 6.32176, 6.27589
9 |SBF1 22 506861 4.94405
10 |ATP5J 21| 9.27822| 8.95333
11 | CAMKK2 12 8.13921 7.9926
reHbl 12 |NRTN 19] 3.39505 3.33395
(ypOBHl/I TpaHCKpMNuum PHK) 13 |CTDSPL 3 577447 569664
14 |USP16 21| 7.64692 7.42381
15 | RUNX1 21 3.52972 3.58988
16 |DONSON 21| 537143 4.72189
17 |FLOT? 6 9.50971 9.38725
18 |USP25 21| 6.94273 7.08138
19 |SOD1 21 10,7198 10.3198
20 |ATP50 21| 7.4918] 7.50782
21 |[RARA 17 51042 4.90355
22 |DCTNG 8/ 8.65151 8.69294
23 | TIMM23 10| 5.42184 5.42443
24 |SP100 2| 3.98977 3.97176
25 |PDXK 21 7.95603 7.80782
26 |PAPD1 10, 599893 5.87142
! 27 [SUMO3 21| 9.36959 9.30012
Ka{28 |MSC 8| 4.59863 4.58913
04.12.2019 29 | SPRR2C 1 450502 470578
30 | DOCKB 19 44089 440616

OObIYHO MHOIO reHoB
(>>20,000) 1 Heckomnbko
obpasuos (~ 10)
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NpegBapuTenbHasa odbpaboTKa
(NpenpoLueCcCuUHr)

Habrntogaemblie pa3nnyns B 3KCNpPeccun reHoB
MOrYT ObITb CBSI3aHbl C TPAHCKPUMLMOHHbBIMU
N3MEHEHUSA, NN XKE OHM MOTYT ObITb Bbl3BaHbI
apTedaktamMmuy, TakKMmMmu, Kak:

— pasnunyHas adpdPeKTMBHOCTb OKpallumnBaHna Cy3
(3eneHbIn), Cy5 (KpacHbIN)

— HepaBHoMepHoe pacnpeaeneHune 1HK Ha
NOBEPXHOCTU MaccuBa

— U3MEHEHWNA CBA3aHHbIE C YNCTOTOM UM KONMNYECTBOM
PHK

— U3IMEHEHUA CBA3aHHbIE C SCbeeKTI/IBHOCTbPO OTMbIBKH

— N3MEHEHNS CcBA3aHHbIE C 3PP EKTUBHOCTLIO
CKaHNUpoBaHUS



NpegBapuTenbHasa odbpaboTKa
(NpenpoLueCcCuUHr)

« OCcHOBHas uernb npeaBapuTenbHOM 06paboTKu
OaHHbIX 3aKJ1l04YaeTcd B Kak MOXXHO bonee nonHom
yaaneHnn cuctemaTM4eckom norpeLlHoCTu B
OAHHbIX, COXpPaHSAS MPU 3TOM pas3nuynsa B
9KCNpeccun reHoB, KOTOPOoe NPOUCXoanT nU3-3a
buonorm4yeckn COOTBETCTBYHOLLMX N3BMEHEHNN B
TPaHCKPUMLMUWN.

« OcHOBHOE NpeanosiokeHne donbLIMHCTBA
npoLeayp Hopmanusaummn ABNSETCs TO, YTO
CpeaHMIN YPOBEHb 3KCMPECCUN FEHOB HE MEHSAETCS
B 9KCMNEepUMEHTE.



mob6anbHaa HopManu3auusa gaHHbIX

[mobanbHass  Hopmanu3aumsi  Mcnonb3yeTcs  AOng
Koppekumn asyx mnn bonee HabopoB AaHHbIX. B ogHOM
obuwem crnyvyae obpasubl NomMe4veHHble Cy3 (3eneHbin
Kpacurtenb) nnu Cy5 (KpacHbIN Kpacurtenb)
rmbpunamnsosanu ¢ JHK-anemeHTOB HA Mukpouune. Nocne
NPOMBbIBKM 30HAbI BO30OYyXXOaloTCcA C MOMOLLLIO Nasepa u
nccrenyroTcs C NOMOLLbIO CKaHupyloLiero

KOH(POKaNbLHOro MMKpocKona.



mob6anbHaa HopManu3auusa gaHHbIX

[ mobanbHas HopManuaaunst UCnosnb3yeTca A
KOppeKkumn aByx unm bonee HabopoB JaHHbIX.

[Tpmep: obLaga pnyopecueHUns B
Cy3 KaHan = 4 MInH. eguHnL
Cy 5 kaHan = 2 MInH. eguHnL

Torga HeECKOPPEKTUPOBAHHOE OTHOLLIEHME ONA reHa
MOXXET nokasaTtb 2000 egnHuUL, B cpaBHeHMM 1000 eaUHUL.
[logBneHue Takoro aptedgakra, NpMBoAUT K TOMY, 4YTO
NOKa3bIBAET 2-KpaTHOE YBENMUYEHNE 3KCNPECCUMN.



Mmo6anbHas npoueaypa HopManusauum

 Lllar 1: Bbl4eCcTb 3HAYEHUA UHTEHCMBHOCTW (POHA
(ucnonb3yetcs nycrtas obnacts Maccmea)

 Llar 2: rmo6anbHasa HopmManuaauus, Tak YTobbl cpegHee
COOTHOLLEHME ObINio paBHO 1 (MpUMeHSeTcH K 1-
KaHarbHbIM UINK 2-KaHanbHbIM HAabopaM AaHHbIX)



OnarpamMmmbl paccesaHuns (Scatter plots)

[lonesHbl Ansg npeacrtaBrneHnsa 3Ha4eHUM aKcnpeccum
reHOB 13 OBYX 3KCMEPUMEHTOB MUKPOYNMOB (Hanpumep,
KOHTPOJIb, 9KCNEPUMEHT)

— Kaxxgasi Touka COOTBETCTBYET 3HAYEHUIO SKCMPECCUMN FEHOB
— BonbLNHCTBO TOYEK HAXOAATCS BAOSb NTUHUN
— BbIGpOCHI COCTABMSAOT MMMo- 1 rmnepaKkCnpeccmpyemMble reHbl



OnddepeHunanbHaa reHHasa aKkcnpeccus
B pa3fIU4YHbIX TKAHAX U KNeTKax

Moar ‘ - ®ubpobnacTt "

Actpouut | ActpoumT |




YpoBeHb aKkcnpeccum (obpasey 2)

Chart Area
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OnarpamMmmsbl paccesaHuns (Scatter plots)

OObIYHO AaHHble N300paXkarTcs NorapudMNYECKUX KoopanHaTax

ncxoagHoe Iog2

Bpemsa W3meHeHuMe 3Ha4YeHne 3HadYeHue
t=0 HavanbHOEe 1.0 0.0

t=1hHeT nameHeHum 1.0 0.0

t=2h2-fold up 2.0 1.0

t=3h2-fold down 0.5 -1.0



About R
What 15 R?
Contributors
Screenshots
What's new?

Download
CRAN

R Project
Foundation
Members & Donors

Mailing Lists
Bug Tracking
Developer Page
Conferences
Search

Documentation

Manuals
FAQs
Newsletter
Wikt

Books
Certification
Other
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The R Project for Statistical Computing

PCA 5 vars ® &
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Getting Started:

® R is afree software environment for statistical computing and graphics. It compiles and runs
on a wide vanety of UNLX platforms, Windows and IMacOS. To download R, please
choose your preferred CEAN mirror.

e If you have questions about R like how to download and mnstall the software, or what the
license terms are, please read our answers to frequently asked questions before you send

an email.

http.//www.r-project.org
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AP ekt Hopmanmnsauunu

@ Zl ’ Median: 0.5 - ’ Medlan: -0.0249

O [ T—
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A A

[Mocne RMA (Robust multi-array analysis) npoueaypbl Hopmanusaumu, the
MeauaHa 3Ha4YeHun 6rmska K Hyn 1 ncnpasneHbl NEPEKOCHI.
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DKCrpeccus reHoB: aHanNm3
MUKPOIPENHBLIX AaHHbIX

« JKcnpeccusa reHoB
* Mukpouunnbl (Microarrays)

* [NlpenBapuTternbHasa obpaboTka (NpenpoLUeCcCuHr)
— HoOpManusauugd
— [AwnarpamMmmbl paccesaHuns (Scatter plots)

Kadegpa 6uonHdpopmatnkm MBD
PHUMY
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T-TecCT

T-TECT LUMPOKO UCMOSb3yeTCs ANs OLEHKM pasnnynst B CPEAHNX 3HaYEeHUAX
Mexay OBYMS rpynnamMu.

7% PasHuua mexay cpeaHuMm
= =
SE N3meH4YMBOCTb
(ctaHpapTHaA owMOKa
OTKNOHEeHMUSA)
Bonpochl

AOekBaTHbIN Ny pa3mMep BbIOopkM (N)?

AsnaoTcAa Ny gaHHbIE HOPMaribHO pacnpeneneHHbIMn?
EcTb nn pasHuua mexay aByms rpynnamm?

YMeCTHO N 3aatb YpPOBEHb 3HA4YMMOCTK Ans p <0,057?




