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Cxema npurotoBneHuns KAHK no texHonorum SMART-
Hanbonee npocton n adpdHEKTUBHON TexHoNorMm amnamdunkaumm kaHK

AAAA

SMART-aganTep l cuHTe3 nepsou uenu kKAHK

B 'GrGrG [ 3’-npaiimep
\NANNANANANNANANSANAAAA

ccc —
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O6pa3ubl kKAHK, npurotosneHHble MeToaoM SMART

il 1 2 2 4 L &

ds cDNA synthetized on the basis of total
RNA from different human tissues

: M, 1-kb DNA size markers (SibEnzyme); lane 1
- placenta; lane 2 - fetal liver; lane 3 - brain;

lane 4 - fetal lung; lane 5 - testis; lane 6 - small
intestine.



AMnnuounkaumsa obpasuos kHK

OTCYyTCTBME U3MEHEHMIN B KOHLIEHTPALIMK M 1
npoaykta MNLUP npn nobasneHnn LUMKNOB
YKa3blBaeT Ha TO, YTO peakuus Bblllsia Ha
nnato. OnTumanbHoe Ans aMmnamdukaumnm
obpasua KONM4YecTBO LMKIOB AO/HKHO
6bITb Ha 2-3 UMK MeHbLLE, YEM TO,
KOTOpoe HeobxoanMO AN BbiIX04a 60—
peakuuu Ha nnaTo.

O6Lwas MHTECUMBHOCTb LLUMEpPa A0/HKHA 3.0-
COOTBETCTBOBATb TOW, KOTOPYO MMEIOT

obpa3ubl kKAHK Ha popoxkax 2-3

2 3 4

(cpaBHeHMe oTHocuTENbHO MHTeHemBHocT 1.0 — 3.0

MapKepa).

Ecnn MHTEHCUMBHOCTL LUMEpa He HapacTaeT 05

C yBenuyeHmnem umknos MLP n cMmelleHa K

nyHke (aopoxka 4), 3HaumT, obpaseu

kAQHK noaseprcst n3bbITOUHOM ki ki
amnndukaumm.

ECnn MHTEHCUMBHOCTBL LUIMepa CYLECTBEHHO

HuxXe (HanpuMep, Kak Ha AOpoXxKe 1),

3HAUNT, KOIMYECTBO LMKIOB MLP 6bino OTCyTCTBME APKMX NONOC U LIMEP,
HEAOCTATOYHO ANS aMAANdUKALMM 3TOMO HaYMHAOLWNNCS OT NIYHKKN, — CBUAETENBLCTBO
o6pasua. Yype3MepHoro ymcnia umknos MNUP (aopoxka

4) WX C/TMLLIKOM JJIMHHOW 3/TOHraLun B
xoae lMNUP (aopoxka 5)




®opmyna NUP — npuHUMn ang pacyeta
penpe3eHTaTUBHOCTU 6nbnuotek kAHK, nony4yeHHbIX
C ucnonob3osaHunem [1LP

1 monekyna —> 4() umnknos MNLP

1 000 monexyn —>  3() umknos NUP

1()6 monekyn —> 20 umknos MLUP

m 109 monekyn —> 10 uuknos MLP
8

-1
1 monekyna JHK pasamepom 1 1.n.0. uMeeT maccy nopsagka 10

N — konunyectso Monekyn JHK-MaTpuubl;

N —_— 2(40-n) n — konmyectso umnkos [MLP, koTopoe noTpebosanock Ans
- amnnmdukaummn AHK ¢ koHueHTpauunen 5-10 MKr/MKn

Ecnu gna amnnudgpukaumm obpasuya notpedboBanoch 27
uunknos lNLUP, cnegoBaTtenbHo, U3Ha4anbLHO B 06pa3ue ObIno
npumepHo 10° monekyn AHK.



KJIOHUPOBAHME
NMOJIHOPASMEPHbIX kAHK

e BblgeneHue koampyoLLen NnocneaoBaTesIbHOCTU MYTEM

CKpUHUHra 6mbnmnotek kKAHK 4acTo no3BonsieT BbISIBUTb
NULWLBb YaCTUYHYIO NOCNeaoBaTebHOCTb TPAHCKUMTA

e KnoHunpoBaHue kJHK Ha ocHOBe n3BecTHOM 6enKOBOU
nocnenoBaTesIbHOCTU (MU FOMOJIOMUYHbIX
nocnieaoBaTeNbHOCTEN) C UCNONIb30BAaHMEM
BbIPOXXAEHHbIX NPaNMEpPOB NO3BONSIET BbISBUTb JNLLIb
orpaHun4yeHHbIn pparmeHT KAHK



RACE (Rapid Amplification of CDNA Ends) meToaoM

Marathon

NANANANANNANANNNAAAA
— lcm-nes nepsou uenu KAHK

T-npanmep cuHTe3 BTOpom uenu KAHK

1
1
lp —

:>~

n3BeCcTtHasd nocrnengoBatTesibHOCTb

MLUP c npainmepamu :> C___I \

[ —
—

l NUP c npanmepamu ‘ C:l

_—I:I NonaBneHne poHoBOMU
amnnudpukKaumm ¢ ogHoro

LeneBou NpoayKT npaMmepa ——)



Pe3synbTtaTt 5- 1 3’- RACE ¢ ncnonb3sosaHnem Marathon kAHK
MaTpuLbl FTEHOB aKTUHA 1 TPpaHC(EepPUHOBOIro peLienTopa

Actin TFR
5 ¥ g 3
kb M 1 2 3 4

o
3 01
3,

2.\

1.6 AMNNMUUMPOBaHHLIA NPOAYKT BbIN nosnyyeH
B xoge “long and accurate” TIUP c
NCMNOJSIb30BAaHMEM BHELLHEro CyrnpecCUOHHOro
npanmepa u reH-cneymdumnyeckmux rnpammMmepos.
B kadectBe maTpuubl ucnosnb3oBanacb kKAHK
YyerioBeka, NpUroToBrIeHHad METOA0M

Marathon. M - mapkep (1 kb ladder).




5-RACE no texHonornn SMART

\NNANNANANANANNN A 2
AAAA M \?“G?‘ \?“G?‘
SMART-aganTep l CUHTE3 "epBo;”' Llel'le kOAHK

| | -npanmep

c.Cc.C —

l CMéeHa MaTpulbl

I rGrGrG AAAA

l MUP c npavmepos [ v [

| 1

| 1]

LeneBou NpoayKT
_— o PesynbTat RACE C
| L] ucnonb3oBaHnem SMART

cdoHoBasa amnnudcpukauma kKOHK




RACE no texHonornn SMART+CCI1-adpdekT

IFNGR1 IFNGR2
AV AV AV AV AVAVAVAVAVAVAY.V:V:V: M 1—2 3—4

SMART-apganTep
[ rGrGrG
C.C.C TTT1T

l CMéeHa MaTpulbl

cuHTe3 nepsou uenu kKAHK
3’-npanmep

[ rGrGrG \ "\ N\N\NNANNNNNAAAA

[N CCC

l MNMUP ¢ npanmepoB | | n | |
[ - 1]
[ - 1

LeneBon nNpoaykT

PesynbTat RACE C
ncnonb3oBaHmem SMART
kOAHK -2

¢oHoBas amnnucpukaumsa - ?



5-RACE no texHonornn SMART+Step-Out PCR
\VAVAVAVAVAVAVAVAVAVAY:V:V:V:Y

l cuHTe3 nepBou uenu kAHK

e

1 3’-npaimep
SMART-apganTep ¢oH
B 1GrGrG B 1GrGrG
CCC I CCC 1
l CMeHa maTpuubl l
Bl rGrGrG \\N\NANANNANANNN

B rGrGrG \ "\ "\N\N\NANNANNNAAAA
I-CCC 1

HEl-CCC
%- l MUP c npanmepa [ l
Step-Out cmecb n Step-Out cmecun o

[

LeneBown nNpoaykT
nogasneHue
dooHOBOM

amnnmdukaunm




Step-Out PCR

OHK
i "% e
l nuP
I 1 I 1]
I 1 1 1]
LeneBown nNpoaykT
I I
I I
Hecneundunyeckne
NPOAYKTHI
(== |

[ -
[ - ]




NoaaBnexHne poHoBoM aMnnudukaumm rnpm Step-Out RACE

IFNGR1 IFNGR2
M 1

5’-RACE c ucnonb3oBaeHnemM KopoTkoro agantepa (1,
4); annHHoOro apganTtepa (2, 3) n Step-Out cmecwu (3, 6)




Pe3synbtaThl 5'- 1 3'- RACE ans psga reHoB yenoBeka C
ncnosib3oBaHnemM cymmapHon PHK B kauyectBe MaTpuLbl

IFNYyR | HBP | TFR | HPRT

IFNgR - peuenTtop uHtepdepoHa ramma, IFNGR1;
HBP - 23 kD npoTeuH;

TFR - TpaHcdepuHOBBLIN pelenTop

HPRT - runokcaHTuH-ryaHuH-cpoccdopmndo3mn
TpaHcdepasa




Perynaumnsa anvHel npoaykta RACE

apganTtep 5’-GTAATACGACTCACTATAGGGCACGGTTGCACGACGGCCCGGGCTGGT-3’
3’-CCCGACCA-5’

RHelLIHUUXA NhauMen 5-GTAATACGACTCACTATAGGGC-3’
BHYTPEHHMU 1 npanmep 5'-ACGGTTGCACGACGGCCCGGGCTGGT-3’

K npoaykty 5‘'Step-Out RACE reHa gtLec1 c reH-cneuuncpmuyeckoro
npanmepa u Step-Out cmecu (gopoxka 1) 661N nMrupoBaH
CYNnpecCUOHHbIN aganTep U NoNy4YeHHbIW obpa3sel, Obin NCNONb30BaH
ana NUP amnnudwmkaumm c npammepom, COOTBETCTBYHOLLEM
BHYTPeHHeN (AOpOXKKa 2) unn BHeLUHeW (AopoXXKa 3) yacTu aganTepa.




AndbdepeHunanbHas aKCcnpeccus reHoB

Stem Cell
€
N 0 Structural
oo i T oo
$ Signaling
' Beta cell
Hematopoiesis ﬁ @
MNeural
Astrocyte
B-cells Microglia
Macrophages * oli drocyte
T-cells Myogenesis Ph.gtn;E&:eptnr

Cardiomycyte
Smooth muscle
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Two-Dimensional Protein Gel Electrophoresis

acidic

r ol

stable pH gradient

basic
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2-D Protein Gel Electrophoresis Demonstrates
Differential Gene Activity in Animal Organs

(A) human brain (B) human liver
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Molecular Weight
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[lonck n nccnegosaHne andpdepeHumanbHo
SKCMpeCccnpyroLmxca reHos Ha yposHe MPHK

7 N

OnddepeHunanbHbIn MaccupoBaHoe
CKPUHUHI napaJsuienbHoe
CeKBeHupoBaHue
[Mpamas
KONNYeCTBEHHAS
naeHTudunKaumns
BbiuMTarouias Yunbl 1 MUKPOUUNbI andd.axkcnpeccnm
rmbpuansauyunn (arrays)
PasBUTHE METOOB Co3pnaHve naHenewy,
o6oraLieHms 06pa3sLios coAep kalumx MuLeHn ans AnddepeHunanbHbI
KIHK MHOXeCTBa (MOoTeHLNaNbHO avcnnen kAHK
nubbepeHLManbHo- BCEX) TPAHCKPUMTOB B Busyanusaums
pacrpeaeneHHbIMM obpasuie AvdbepeHLmManbHo
MONeKy1aMm SKCrNpeCcnpyronxcs

reHoB




dnddepeHumanbHbi CKPUHUHT

O6pasey, 1 @ /\ @ O6pa3sel 2
BbigeneHue PHK
npurotoBrieHue npo6 kAHK
k\\

l rmopuamsauma Ha punbTp l

e

aHanus audpcpepeHLManbLHO IKCNPECCUPYHOLLUXCSH FreHOB



JKcnpeccus reHa Vgl
B BEreTaTUBHOM
obnactu oounTa
Xenopus laevis (WPHK)

Figure 5.33

Localization of VgI mRNA to the vegetal portion of the Xenopus
oocyte. the white crescent at the bottom of the egg represents the
tethered Vgl message. The black area is the haploid nucleus of the
oocyte. At fertilization, the Vgl message is translated into an inac-
tive protein. Moreover, if that protein is processed to its active form,
it can deliver a TGF-J3 signal of the kind required for organizer for-
mation.(Photograph courtesy of D. Melton.)



Ynnbl 1 MUKPOYUNBI



OGpaseu 1

= PagnakTuBHoOe
MeueHue

= flo 3000 Touek
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®parmenTbl KAHK (300-
900 nt)
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Microarrays * dnyopecueHTHOe MeyeHue —

e 1o 10000 Touek Ha cTekne

o kAHK nnu onuroHykneoTuabl

|
Cell Cell (70-80 nt) :
population A population B s

Z\ .
@ @ ' Ql}antlf}f '
,, pixel intensities.

/ RNA
extraction

Reverse
transcription

“Overlay
images”
Klenow
label
incorporation Scan cy5

Sample A labelled Sample B labelled channel
with cy5 dye with cy3 dye

- Scan cy3
. Hybridisation channel
' Washing

. 7 000 =




Microarrays preparation




Microarray preparation

DNA

/N4

DNA
i i e W

+ + +
NH, NH, NH, NH, NH, NH, NH, NH NH,
—_— —_—
Electro- Covalent
[ static coupling | ]
= : coupling with heat
MirrorAmine or UV
Substrate
DHA
DM A
NH,

MirrarEpoxy Substrate MerrorAldehyde




Slide processing

Slide scaning
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Affymetrix chips

o PniyopecueHTHOe MeyeHue
e 1o 500000 TO4YEK HA CUJIMKOHE
e Onuronykneotuanl (20 nt)

The back and front sides of an Affymetrix chip are teasitadiath
shown (upper middle). At the back of the chip are t
white holes for adding the washing solutions and the
hybridisation solution and red holes for positioning the # : HyiH
chip in the washing station (upper left) or scanner. At - il
the front side of the chip you can see the chamber SEsSsEes

where the array is located. Scanning the array results in  Fieres
an image with hybridisation intensities (upper right).

The intensities can be shown using artificial colours

(lower left) or grey values (lower right). In the gridding

step a grid is placed over the array, using the probes at

the borders of the array to position it.



Oligonucleotide synthesis

Nucleotides are deposited one at a time at addresses activated by light shining
through a pattern of holes in a mask. Each nucleotide carries a blocking group
that prevents further polymerization unless activated by light.

Light
= I N Light EEE EE Gl:nuplmg G == G e First cycle
L S T —- H | I _.._
BT PR ?9‘??‘?‘?
' == (Glass . :

Light

=
- - B |

e o 3 | T Chemical [ ‘®am=m mm
Cemm GCmm Light Gm G coupling G - A G - A Second cycle
T T —_— SO - I I |

299000 990000 WHEm 000000




[MonyyeHune knactepoB aAndepeHLManbHbIX FrEHOB
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iccnepoBaHme TPaAHCKPUMLIMK C MOMOLLIbIO 61MOYMMOB:
MOJIEKYNSAPHBIN (DEHOTUMN KIIETOK

_>
H
ully
ﬂ

Colon cancer 2

HeT pa3inunmn

<

Tissue factor pathway inhibitor 2
Matrix metalloproteinase 1
Endothelin 1

Fibulin-like extracellular matrix protein 1
Cadherin 5, type 2, VE-cadherin
Endothelial differentiation receptor 1
Caveolin 2

Matrix metalloproteinase 10

Low density lipoprotein receptor
Endothelial cell-specific molecule 1
Synuclein

Multimerin

Proteoglycan 1, secretory granule
Gap junction protein, alpha 1
Endothelin 1

Endothelin 1

Von Willebrand factor

Unknown EST

Cadherin 13

Plasminogen activator inhibitor type 1
Manic fringe

Forkhead box C1

Colon cancer 1
Colon cancer 3

Normal Colon

RMS1
RMS2
RMS3
HUVEC
Fibroblast

TpaHckpunuua 4132
reHoB B KJ1IeTKaxX
pPa3HbIX TUNOB Y

yeJsioBeka. Core promoter element binding protein
CDS9 antigen
BbiaeneHbl KNeTKu Dual specificity phosphatase 6
3HAoOTEeNnUsA Cysteine-rich protein 2

Interleukin 1 receptor-like 1
Alkaline phosphatase
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Platforms and Formats - Summary

high density filters glass slides oligonucleotide
(macroarrays) (microarrays) chips

Detail:

Size: 12cm x Bocm Size: Sdem x 0,9cm Bize! 1,2Bcmx 1,2Bcm
# 2400 clones by membrans ® 10000 clones by slide # 300000 ohgonuclectides by
# radicactive labelling ® fluorescent labelling slide
# 1 experimental condition by # 2 experimental conditions by ® fluorescent labelling
membrans glide ® 1 experimental condition by

slirfe
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Tissue Arrays

o Glass
o Tissue Discs (20-150)

e Membrane
e RNA/cDNA

Analysis of SERPINI1 and PDCD10
in various tissues. Human MTE
multiple tissue expression array II
(BD Clontech) was hybridized with
32P-labeled probe against A)
SERPINI1, B) PDCD10, and C)
control ubiquitin, respectively.
Panel D shows the individual
designations of all tissues
examined.
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O6LwMe NpemMyLLLeCTBa U HEAOCTATKM TEXHOMOTNK
MMUKPOYMIOB

Advantages:

e Rapid

e Method and data analysis well described and supported
e Convenient for directed and focussed studies

Disadvantages:
e Restricted to known genomes

o Difficult to correlate with absolute transcript number
e Sensitive to alternative splicing ambiguities

e High range of variations in gene expression from one cDNA sample to
another

e Limited sensitivity



dnddepeHumanbHbI AUCNNeEN



CrpaTermnsa auppepeHumanbHOro amcrses

BbideneHue PHK
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Knaccmnyeckum auddepeHumnanbHbi ANCNNEN

{a)
AGTTTTITITT GGTITITITT CGTTITTITT TLITITETTT
AATTTTITTIT GATTTTITITT CATTTTITTT TATTTTETIT - mmn‘n‘n’
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Fig. 6.17 Summary of Lhe dilferential mRMNA display technique, afisr Liong and Pardee (19921 (o) A st of 12 okeoldT) primers
is synthesized, such with o dilfersni bwo-base sxtension: the generic desipnotion {or this primer sstis KVTTTTTTTTT, where Nis
any muclecdide and Vis any nuclentide excepe T. (b Messengzer TNA Fom ten sources is then converied into cIBA using these
primers, penerating 12 non-overlopping pooks ol st strand cI3 A molecubes for ench source, The POR isthen carried al usng
the approprinie olipn(dT] primer and 2 sel ol arbitrary S-mers { Mg |, which may onneal inywhers within the cONA sequence. This
lacilitates the omplification of poals ol DMA Fagments, ementially the same as expresed sequence tages | FETs). () Pools ol PCR
reoducts. derived from akernative mEMNA souross bok amplified with the same pairof primers, are then compoared side by sid=on o
sequencing el Hands present inone lane but ahsent from the other are ik ely io represent difscentially-expresed genes. The
curresponding hands can be excised froan the sequencing gel and the PCR products subcloned, aflowing sequence annotation and
expression analysi ex. by northern blot or in sia hy boidistion. to cooficm differential expresdon,




Knaccnyeckumn auddepeHumanbHbii aucnnen

AAAAAAAAAAAAARDA

cuHTe3 nepsoun uenu kKAHK

5’ =-TTTTTTTTTTCA
MmoaucuumpoBaHHbIn T-npanmep

A W WY a W W W W W a W ay.VVV.V.V.V.V.V.V.V:V.V.V.V:
CATTTTTTTTTT

MNMUP c T-npamepom un
cnyyYyamHbIM NpanMepom

5" -TTTTTTTTTTCA
5’ —-GTTGCAAGGTTC

\/
cliydarHasa nHuumauma amnnudpukaumm
5’ =GTTGCAAGGTTC >
HEEEEEREREE CATTTTTTTTTT

HapaboTka npoaykTa NLP

GTTGCAAGGTTC

CATTTTTTTTTT
aHanus npoaykToB MNLUP Ha NMAAI




YnopsiaodeHHbin anddepeHumansHbivi aucnnen (YAQ)

KAHK TTTT
obpaboTtka Rsal l
AAAA =
TTTT =
3 emmm
nurmpoBaHue aganTtopa l
3l
[ - AAAA
. = 17717 s |

BHYTpPeHHUe (pparMeHTbI 3’-KoHUEeBble hparMeHTbI

MUP c npanmepamu
PWTTTT n .

—— AAAA mmm  OKCMOHEHUMarbHas
— — TTTTEEE  amnnudurkaums

npopexuBarLias amnnudukauus
C YANUHEHHbIMU NpanMepamMm

I I (TE) mm7TTT-XY
(InE) XY,

cynpeccus
aMnnndpukauum AHanuns Ha MAAT




cnonb3oBaHue Y1/l ona noncka MapkepoB pasfiMyHbIX
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