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TexHonornsa YmnosB

Massively Parallel Signature Sequencing (MPSS)

Polony . .
sequencing SOLiD sequencing
454 pyrosequencing . o
Microscopy-based techniques Microfluidic Semger s
equencing

lllumina (Solexa)

sequencing
i Sequencing with magcs spectrometry
RNAP sequencing

In vitro virus high-throughput
Sequencing by hybridization sequencing
Ion semiconductor sequencing

DNA nanoball sequencing

Helicos single molecule sequencing

Single molecule real time (SMRT) sequencing

Nanopore DNA sequencing



lllumina (Solexa)
seqguencing

Transposase is an enzyme is an enzyme that
binds to the end of atransposonis
an enzyme that binds to the end of
a transposon and catalyzes the movement of
the transposon to another part of the genome
by a cut and paste mechanism or a replicative
transposition mechanism.




Helicos single molecule
sequencing




* DNA microarray (also commonly known
as DNA (also commonly known as DNA chip
or biochip) is a collection of microscopic DNA
spots attached to a solid surface.




http://en.wikipedia.org/wiki/DNA mic
roarray

cDNA microarray
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e Each DNA _spot contains picomoles (10-12
moles) of a specific DNA sequence, known as
probes (or reporters or oligos). These can be a
short section of a gene or other DNA element
that are used to hybridize a cDNA or cRNA (also
called anti-sense RNA) sample (called target)
under high-stringency conditions. Probe-target
hybridization is usually detected and quantified
by detection of fluorophore-, silver-, or
chemiluminescence-labeled targets to determine
relative abundance of nucleic acid sequences in
the target.




* Microarray technology evolved from Southern
blotting




In standard microarrays, the probes are synthesized and then
attached via surface engineering to a solid surface by a covalent
bond to a chemical matrix (via epoxy-silane, amino-silane, lysine,
polyacrylamide or others). The solid surface can be glass or a silicon
chip, in which case they are colloquially known as an Affy chip when
an Affymetrix chip is used. Other microarray platforms, such as
lllumina, use microscopic beads, instead of the large solid support.
Alternatively, microarrays can be constructed by the direct synthesis
of oligonucleotide probes on solid surfaces. DNA arrays are
different from other types of microarray only in that they either
measure DNA or use DNA as part of its detection system.

The traditional solid-phase array is a collection of orderly
microscopic "spots", called features, each with thousands of
identical and specific probes attached to a solid surface, such as
glass, plastic or silicon biochip (commonly known as a genome chip,
DNA chip or gene array). Thousands of these features can be placed
in known locations on a single DNA microarray.

The alternative bead array is a collection of microscopic polystyrene
beads, each with a specific probe and a ratio of two or more dyes,
which do not interfere with the fluorescent dyes used on the target
sequence.



* Scientists use DNA microarrays to measure the
expression levels of large numbers of genes
simultaneously (tens of thousands of probes)
or to genotype multiple regions of a genome
(many genetic tests in parallel).
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Sets of genes that are active in a
variety of tumors.

* the data, which came from 26 cancer studies
published in prominent journals and includes
a total of 14,000 genes and 22 types of
tumors.



Sets of genes that are active in a
variety of tumors.

e Using a new online cancer database, scientists have sifted
through genetic information about some 3,000 tumors and
identified a group of genes that are altered in most if not all
cancers.

* The 67 genes are either more or less active in cancer cells
than they are in healthy cells. For scientists, the genes are a
resource for developing diagnostic tests and therapies that
target these genes.

* |n addition, the researchers identified 69 genes that are
altered in aggressive cancers, including some genes from
the original group.




Figure 5: Correlations among known cancer genes and predicted driver genes.
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ViroChip (2004)

Unn ona onpeneneHna BUpPYCOB.
Ha 4ymn HaHeceHbl [1HK 22 000
N3BECTHbIX BUPYCOB
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HepocTtaTkm MeToaoB onpeaeneHnd
ayToaHTUTEnN

* Hn3kas BO3AMOXXHOCTb aBTOMaTU3aLnn

* 3HaYnTENbHasA TPYOAOEMKOCTb

* BbicOKkasi CTOMMOCTb

* OrpaHn4eHHble/3aKpbITble CUCTEMDI
(ucnonb3oBaHWe XOPOLLO N3YYEHHbIX
aHTUTeHOB U aHTUTEN)



MIMMyHOCUIrHaTypa

* Mukpouunn (MMKPO3IpPpeN) c
CUHTETUYECKUMM NenTugamm

* Mukpoappen = aBToMaTU3LNSA = CHUXKEHNE
CTOMMOCTH

 Bbicokasi BOCNpOM3BOAMMOCTb
pe3ynbraToB

* [MbKasi/oTKpbITast cuctema (OUEeHKa He
N3BECTHbIX OMYyX0s1eBbIX aHTUIEHOB)



O4yeHb KpaTKumn
MNMHOCTPUPOBAHHBLIN CNOBapPb
MWUKPOYMMOBOIO XXaproHa

Ha kaxgon Touke onpeaerneHHbIn
CUHTETUYECKNI nenTua co
“cny4yanHon” aMUWUHOKMCIOTHOM
nocrnenoBaTenbHOCTbLIO

330 000 To4ekK
(spots)
Mukpoappe
"
(x24)

oppen (array) — ynopsiooMeHHOE
pacnorioXxeHue 0061bEKTOB,
00bI4YHO B pAabl N KONOHKK

Mukpo4uunn unum ymn



AHTUTENA U3 CbIBOPOTKU
CBA3blBalOLLEECs C

enTtnaoamm
TOPUYHbIE aHTUTESIA C

dornyopecueHTHON METKOM

pacno3HatoLLne YernoBe4yeckum
leG



JTabopaTopHbIN NPOTOKOJT

Pa3paboTka gnarHoctnyeckoro Metoga no kanne
KpOBWU

AR

Ob6pasupbl CbIBOPOTK PassegeHue (1:20

ObpaboTka
MUKPOYMMO

CkaHunpoBaHu
e



Kamepa ana paboTbl ¢ MUKpoOYMnamm
96-NTYHOUHbIN (4x24) dbopmaT




CKaHMpoBaHHbIN MUKPOYM




buonHdopmaTuka
aHarnns3 MMMyHOCUrHaTyp

CkaHnpoBaHU AHanus OumndpoBaHHMe
€ / . pe3ynsratos
= /j
Busyanusauuns VIMmyHoCUrHaTyp Hopmanusaums u
pesynerartos a KOHTPOIb Ka4yecTsa
WMWHe%Wf HaTypbl Ruifon.nanTunng )
peptide 1 . EE B 4 ~
peptide 2 .-. . -.-. z %
reptide 3 NI EEE EE 2
peptide 4 BEEE B £ ]
eptide 5 [ EE 1 =
e W W W =
peptide 7 NE| - lpFadChny i
peptide 8 ... . . . 2 -5 - 05 0 05 1 15 2 Rephcate 1



P

wovs wave snee SM% sees wase seee Qee sess sese sees seee * e snae sees sees

wene smee sane oMB sess dase sess Mey sess Sees sese saes Ters aase seee Seee

«



|RAAGC BC vs Morm (.

Pak
M>X

-Sample
300poBbl
n
nodydon

140 nenTMOoOB CNOCOOHbLI MoKa3aTb
pasnuyasi Mexagy CbIBOPOTKaMu
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Stafford P. Inmunosignature system for diagnosis of cancer. PNAS 2014;111(30):E3072-80



Vlcnonb3oBaHMe
Immunosignature

PaHHAAa anarHocTtuka 3abonesaHumn

— 3roka4yecTBeHHble HOBOOBpa3oBaHUS
—  WNHdeKUMOoHHbIe

—  AYyTOMMMYHHbIE

— Anneprus (anti-IgE)

QP DheKTUBHOCTb TEpanun/BakUuH

[1pOrHO3 OTTOPXKEHUSA TPaAHCNaHTaTa
OnpepgeneHne onyxoreBbiX aHTUIEHOB
OnpegeneHne annToros

benok-6enkoBble B3anMoaeNCTBUS

[TaTonornn 6epeMeHHOCTH

OnpegeneHne nona nnoga Ha paHHUX cTagusax
[lnarHocTuka pe3yc KOHNnKTa

[lonnHr TectnpoBaHue



Ynnbl ¢ nenTngamum ¢ U3BECTHOU
aMWUHOKUCIOTHOWU
nocnegoBaTeNlbHOCTbIO



Benok-06enkoBble
B3aMMoaencTBund

JNurang-peuenTtop napbl
Manble monekyribl
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AR

AnbTepHaTtuBa
NDA




OnpepgeneHune onyxoneBbiX aHTUNEHOB
(http://blast.ncbi.nlm.nih.gov/Blast.cgi)
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daroBbi ANCMNEN U
Immunosignature

(a) (b)

Peptide microarray

Phage display

Selection, @ A o™ Creation of
sequencing % pvill phage libraries

plll

Synthesize
peptides print
microarrays

Scan, align,
interpret

Incubation of serum on
microarray. Detect with anti-
species fluorescent antibody

TRENDS in Biotechnology

Panning of serum
against phage-displayed
random antigens

Sykes KF Trends in Biotechnology 2012



icnonb3oBaHMe doaroBoro gucnnesd
anga Immunosignature

IgG OT 340POBbIX CbIBOpOTKa
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MIMMyoHOCUrHaTypa u
MOneKynapHaa curHartypa

100 Hanbornee nHOPMaTUBHBLIX NENTUOOB BbISABIIEHbI UCNONb3ys ANOVA.

AcTpounTtoma 300poBbIE OHOPI MynbTudopmMHa  OnurogeHgpornmoma  Onuro/AcTpo
(23) (34) A (18) (16)
VE(RBnacToma
NPOMOTOP
MeTUNMpoBaHUe

Hughes KH 2012 PLOS + (16) - (6)
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1. WMmmoObununsoBaHHbIE HA YUM

2. He nmmobununsoBaHHble HA YKMN
(cyxue)

3. He nmmobunusoBaHHble (B
DACTBODEe)



Opyrue ymnol - bonee “crnoXxHolie”
YUnbl
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Perkin
For the Better

KATANOI MPOAOYKLINA

*MukpodntongHele aBToMaTM3npoBaHHbIe cuctemMsbl LabChip.
*MynsTnmogarnbHble MUKPOMNSIaHLWETHbIE pUuaepsbl.
*MuKponnaHLEeTHbIN ONTUYEeCKNin BuoceHcop Epic LabelFree.
*AHanmnaaTtopsbl 1 peareHTbl 4519 TexHonornm ALPHA Screen.

*ABTOMAaTM3MpPOBaHHbIE CTAHLUN NPOOONOArOoTOBKM U pOOOThI
AN MONEKynspHO-6Monornyecknx nccnegoBaHuni.

*CuncTtemMbl ONTUYECKOro UMUOXKMHIA in vivo.

*CunCTEMbI KITETOYHOIO CKPUHWNHTA.



1 MukpodontongHble TEXHONOrnm

Cucrtembl LabChipe

LabChip EZ

KnioyeBbiIM  KOMMNOHEHTOM  CUCTEMbI  SABMSAKOTCA  MUHMATIOPHbIE  YUMbl  C
BbITPABMNEHHbIMU MMUKpPOKaHanamu. B MuKpokaHanax 4uMnoB B aBTOMATUYECKOM
peXxXnMe MpPOUCXOONT BbICOKOCKOPOCTHOE MpenapaTtuBHOE WNU aHanuTUYeCcKoe
anekTpoopeTnyeckoe pasaerneHne BMoMoneKkysn c nocneayLwen geTekumen.






LED fOetekumns

Mpoaykr:
sapskeH Gonee +) &
OTpHLLATENBLHO dnekTpocpopes €
\ aHanuToB /
Mo W N, o
U339 UIJ3Id (I3 8 A v
(Cunnep) [lBinKeHHe NoA AaBneHnem > —
CybcTpar:
3apAxeH bonee
NONOXMTENLHO

CMelleHMe  nOABWMXKHOCTWU:  pasHMUA  COOTHOWeEHWW 3apsga K - macce Yy
HernpopearvpoBaBLLero cybcrtpara M npoaykta WCronb3yeTca ONs pasgerneHnda Ha
MUKpodoritongHoM 4Yune. Ha pucyHke npuBedeH npumep N3y4eHUa CBOWCTB
NPOTENHKMHAa3bl Ha puaepe LabChip EZ. CybcTpaT — HedocopunmpoBaHHbin NenTng -
MUTPUPYET B 3MIEKTPUYECKOM Mnosfe mMeasieHHee, YeM (pocopunmpoBaHHbIM MNPOAYKT.
N cybcTtpaTr, W NpoAyKT AETeKTUpyrTcs no donyopecueHumnn, MHOYLMPOBaAHHOM
CBETO4MOLOM.



Puaep LabChip® EZ: BCECTOPOHHUI
aHann3 PepMeEHTOB

Pugep LabChip EZ oT KomnaHuu PerkinElmer — abconoTHO HeobxoaMmbln NMPUoop npu
paboTe B 06racTn noncka BeLECTB C 3afaHHON BMOMorM4eckon akTMBHOCTbLIO, aHanuse
depmeHTOB U M3yyeHUn cBonCTB OMomonekyrn. CoBmellas B cebe npeumyllecTsa
KanunnapHoro anekTtpodopesa ¢ TexHosrornen 3abopa npob 4vepes urny («cunnep»)
MUKPOMIOMAHOIO Yuna (Tak Ha3biBAeMbIA «CUMNMEP-YUM»), AaHHAA CUCTEMA BbINONHAET
aHanu3 cMeLLeHns anekTpodopeTnyeckon NoaBMNKHOCTU. DTOT METO4 OCODEHHO XOPOLLO
3apekomeHaoBan cebsi B

cdoapmakonormyeckmx  uccnenoBaHUAX, MNOCKONbKy  obecneumBaer  npsimMoe
BbICOKOTOYHOE onpeaeneHme npoaykra n cybcrpara n nonyydeHme KNHETUYECKMUX OaHHbIX
B peXume peanbHOro BpeMEHU C XOpoLLen BOCNPON3BOANMOCTbIO.




O6nactn NnpuMeHeHus:

*[lpobonogrotoBka (B ToM vncne ansi NGS)

PasneneHune
AMnnndukaumns
*KneTo4HbIn aHann3
[ eHOMMKA
*[lpoTeomuka

[lonck kaHaOngaToB B NnekapCTBeHHbIE

npenaparbl

‘MOJ'IeKyJ'Iﬂ pHadA ANarHoOCTmKa

'MMMyHO,EI,I/IaFHOCTI/I Ka

[eHOMUKa — HayKa, 3aHUMatoLLancs
N3ydeHnemM CTPYKTYpbl U PYHKLUMN TFEeHOB

(2eHOM—  COBOKYMHOCTb BCE€X TEeHOB

opraHumama).

[lpomeomuka — HaykKa, 3aHMMaroLadacd
N3y4YEHMEM COBOKYMHOCTU OEenkoB U WUX
B3aUMOAENCTBUMA B XUBbIX OpraHn3amax
(MpomeoMm — COBOKYMHOCTb BCex OenkoB
opraHuama).



Cuctema LabChip EZ pekomeHgoBaHa npu
paboTe co cneayowmmm obbekTamu:

* KuHasbl
* [lpoTeasnl
» ®ocdaTtasbl
e JlnnnaknHasbl
» ®ocoanacrepasbl
* benku, ceasbiBaowmecs ¢ AHK/PHK
» POepMEHTLI ANUrEeHETNYECKUX
Moandukaumnm
(rMcToHaueTunTpaHcgepassl,
aeauetTunasbi
MCTOHOB, METUNTPaHcdepassbl,



LabChip®DS: ceepx6bicTpoe
CKaHMPOBaHWE crnekTpa B MUKpooGbemMe

Yun DropPlate Ot 1 po 3 mkn obpasua HAHOCAT B NYHKM
Nlynka ans BHecenus obpasua cneuManbHbIX 4MNoB Ha 16 npo6. Mocne
pacKanbiBaHUA noa, pencremem
KanuanapHbix cun obpasey nocrynaer 8
MUKPOKaHanbl, Tem cambim
NpeaoTBPaWAeTCA  BbiCbixaHne  npobbl
(ctabunbHOCTL B Te4eHMe 2-X 4acos). Yunbl
NOMEWaATCA B CneuuanbHbld LWITaTUB
DropFrame, Takum obpasom aocturaercs
KOHbUrypaums CTaHAapTHOro 96-
NYHOYHOrOo NNaHLWeTa BMaa.




BeameTo4yHaa TexHornorua aetekuum
Corning®Epic®

AHanor Biocore (4

OOPOXKKMU)
unu ProteOn (6 AOpoOXKeEK)

Cneuunanu3anpoBaHHbI MOayNb Label-free Ha 6a3e nnatgopmbl EnSpire obecnevnBaet
OETEeKUU0 JEeHOTUNNUYECKUX U3MEHEHUN KITETOK, a TaKke paBHOBECHbIN aHanms
MEXMOMEKYINSPHbIX B3aMMOOENCTBMA 0€3 UCNOMb30BaHUA KaKUX-TIMOO METOK.
N3mepeHne npoucxoouTt B creumasrbHbIX NfaHweTax, COOTBETCTBYIOLWNX CTaHOapTam
ANSI/SBS. B OHO Kkakgon nyHKM nnadHweTa uHTerpupoBaH OwumoceHcop. Moaynb
LabelFree ocHalleH MCTOYHWKOM CBeTa W OETEKTOPOM, ynaeBfMBalLLMM U3MEHEHUSA B
KoadpuLUMeHTEe npenomneHnst cpeabl B HENOCPEOACTBEHHOM ONM30CTU OT NOBEPXHOCTU
ceHcopa (oo 150 HM) B pexume peanbHoro BpemeHu. [leTekums ocHoBaHa Ha
doeHoOMeHe BOMHOBOAHOIO pe3oHaHca Ha AMdpakLUMOHHOW peLLETKe.




Jtanbl aHanu3a

13man 2 sman r—

y <y Y
YYMumenu

CeasvieaHue = Ob6pasey - Pecheperc

Peaku. cnol

CyGcrpar

Jopaseu PedepeH:

Obpaseu Pedepenc 0 W L'e’:q:. rr'g#’-'
OtpaXenHbii

WupokosonHoBbIk OTPaXEHHBIH CBET |LinpoKOBONHOBLIN
MCTOYHKK CBeTa onpeaeneHHon e cay WY
ANWHbI BONHbI onpeaeneHHon
ANWHbI BONHbI




No ATP (+) ATP

J. Brown GSK Neuroscience
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TuUNn4YHbIE NPUINOXEHUA:

KnetoyHas aare3vs

«XemoTakcuc

*LlNnTOTOKCMYHOCTDL

*GPCRs (peuenTopbl, CONPsXXEHHblE C G-6efIKoM, Takke U3BECTHbIE Kak ceMmncnunparnbHble
peuenTopbl UAN CepneHTUHbI, COCTaBnAT 6onbLIOE CEMENCTBO TpaHCMeMOpaHHbIX
PeLenTopoOB. )

['eTpoanmepunsauyms GPCRs

*lOHHbIe KaHanbl

*PeuenTtopbl sAepHbIX FOPMOHOB

daroynTos

*PeuenTtopHble TUPO3UHKMHA3DI

*TLRs (Tonn-nogoOHble peuenTopbl — KMacC KMNeTOYHbIX pPeLenTopoB C OAOHUM
TpaHCMeMbOpaHHbIM PbparMeHTOM, KOTOpblE€ pacrno3HalT KOHCEPBATUBHbLIE CTPYKTYpPHI
MUKPOOPraHM3MOB N aKTUBUPYHOT KINETOYHbLIN UMMYHHbIN OTBET.

*TpaH3neHTHas TpaHcdeKL S

HpnumposaHue Bupycamu



4TeXHOJ10rVIFI Anbda, sanatenToBaHHas komnaHueil PerkinElmer, ocHOBaHa

Ha WCMNOoJib30OBaHUN MUKPOYHACTUL, Ha KOTOPbIX 3aKperJiaArTCA 6I/IOMOJ'IeKyJ'IbI,
CI'IeLI,I/I(bI/I‘-IHbIe K pa3/itdHbIM JIMraHOaM.




Cnucok gocTynHblx Habopos Ans paboTbl C
TexHonornen Anbga dopmart AlphaScreen

AHrunoreHe
AlphaScreen ona getekumu Habopbl AlphaScreen SureFire
AyTodar y
H@Maqécreen e s ONA aHann3a BHYTPUKIIETOYHOU
nepegaym curHana
UM Buonpouecc pen
|
I?aHueporeHe
Cepnech?S-cocynMCTaﬂ cuctema
LleHTpanbHasa HepBHaa cuctema
AlphaScreen ans
AlphaScreen ons AeTekUmm Bocnanexu OEeTeKUMM C MOMOLLbIO
rmbpnaHbIX 6enkos: c-MYC, GST, Merabonua 1gG
Alpha$S na getekuumn
rmcTuamHa Mupycorory phascreen AnA AeTeKU
. doochoTnpo3nHa
AHanus
a\leanngpoBaHnA

Opyrvie naceTpanEosaUaRHbLIe
Moandounkaumum



PoboT




