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* MonyumnTtb NpeacTaB/eHUe O NPUHLUUNAX U OTPAHUYEHUAX
OCHOBHbIX MeToA0B (CTPYKTYpHOIN) Buonornm

* [lo3HaKomMUTbCA C HEKOTOPbIMU OTKPbITUAMWN, CAeNNaHHbIMUA
Ha OCHOBE 3TUX MeTOA0B

* Mo3HaKOMUTbLCA C NPOPbIBHBIMK MeToA4aMM,
pa3paboTtaHHbIMKM B NnocnegHue roabl

* [lpocneauTb TEHAEHUMN B Pa3BUTUMU METO0B

e ObmeH none3Hon nHpopmaumnen




[lononHUTENbHOCTbL METOOOB

nccrnengoBaHus




OcobeHHOCTU N OrpaHNYEeHUa MeTo40B

* OU3KK: NPOCTPAHCTBEHHOE U BPEMEHHOE
paspeLlleHue

* Buonor: in vivo, ex vivo, in vitro <

e [lpumep «KpaUHUX» C1y4Yaes:
pPeHmM2eHOCMpyKmMypHbIU aHAAU3 U
MPUXCU3HEHHAA MUKPOCKOMUA




HenonHasa Knaccnpukauma

TepmoamHaMmnyeckme metoapl
‘MApoAMHAMMYECKne mMeToabl

PacceAHne n3iydeHuA

lornoweHmne n3nydyeHma (CnekTpockonms)

31'IEKTpOXI/IN\I/ILIeCKI/Ie MmeToAdbl



KaneHaapb meToaoB Ha «bMomonerkyie»

x ok
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FEHETUKA AHK CEKBEHWPOBAHME AHK BMONOrNsi BMOMONEKY/bI BUOTEXHONOMMM ®YOPECLEHUMSI LUUTONOrUS BMOMONEKY/bl APAT-AU3AAH CTPYKTYPHAS
12 MeTOA0B B KapTUHKaXx: 12 MeTO0B B KapTUHKaX: OUMCTKa 12 MeTOAI0B B KapTUHKaXx: Buonorus

CeKBeHUpoBaHUe HYK/TenHOBbIX MOJIEKY/1 M pasfenieHne cMecen MUKpocKonusa 12 meTo 0B B KapTUHKaX:
Kucnort

CTPYKTYpHas 6uonorus
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BAKUWHbBI UMMYHOMOrUA MWUKPOBUOMOruUs BUOTEXHONIONMU TEHETUKA OHK MPOUECCHI BUOMEMEPAHbBI BUO®U3UKA WOHHBLIE KAHAJBI AMONTO3 ®JIYOPECUEHUMA UuTONOrna
OHKOMIOrUSi OMTOFEHETMKA CTBOJIOBLIE PHK MEQULUMHA HEAPOBUONOrUA OMTOrEHETUKA 12 MeTO0B B KapTUHKaX:
KNETKU UUTONOrUS 3MBEPUONOTrUS 12 MEeTO[OB B KapTUHKaXxX: uutonorus npoTo4yHada uMTO(t)I‘IyOpMMeTpMH
12 meTo 0B B KapTUHKaXx: nonuMmepasHas uernHas peakuus 12 meTo0OB B KapTUHKax:
K/NeTOYHble TEXHO/TOTUK Heipo6uonorus
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r \\ r\\ CRISPR/CAS TEHETUKA TEHHASA WHXXKEHEPUSA
BUOMOJEKY/Ibl BMOTEXHONOIrUU Buonorua sEMOMONEKYNbl BUOTEXHONOINMu APAr-AU3ARAH CTPYKTYPHASI BUONOIUSl «CYXAS: FERHAKTERATIVR, FMOJINe MED
UMMYHOIOrUA 12 MeTOAOB B KapTMHKaX: BUONOrua MWUKPOBMONOIUA PHK PHK-UHTEP®EPEHLUWA
12 meTof0B B KapTUHKaXx: npoteomuka 12 MeTof0B B KapTUHKaX: «CyXas» HyteRores
MMMYHO/IOrMYeCKUe TEXHOOrUn 6uonorus 12 meTo0B B KapTUHKaX: reHHas

UHXeHepud
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OnTuyeckme metoabl

Knaccmnyeckasa u payopecueHTHaA MUKPOCKONKUS

KoHdOKanbHaa n ABYXPOTOHHAA MUKPOCKOMNMA

e STED —
e FRET SRM =
* PALM Super
— Resolution
* STORM Microscopy

* MINFLUX —



nature

Techniques for life scientists and chemists

2007 :
2008 :
2009 .
2010 :
2011 :

2012
2013
2014

Methods of the Year

NGS (Next Generation Sequencing)

STED microscopy (STimulated Emission Depletiot
iPS cells (induced Pluripotent Stem cells)
Optogenetics

Genome Editing with Engineered Nucleases

: Targeted Proteome Analysis

: DNA & RNA sequencing of single cells

. Light-Sheet fluorescence microscopy



nature

Techniques for life scientists and chemists

Methods of the Year
2015 : Single-particle cryo-EM
2016 : Epitranscriptome analysis
2017 :Organoids
«Life happens in (at least) three dimensions..»
2018: Imaging in freely behaving animals
2019: Single-cell multimodal omics







NGS: SMRT by PAC BIO

* Single mol. seq.
* 6-8 kb per run

* Methylation
detection with
kinetics

* 85% accuracy
per single base

* 99.99 %

Aluminum

N N Gss accuracy by

Excitation  EMission resed.




Induced pluripotent stem cells (iPS cells)

é Adult Cell
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0 iPS Cells
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VISIT WWW.NEB.COM FOoc BlOLCleI

FOR OUR MONTHLY SPECIAL OFFERS — enabling icchnologies i the life sciences




Tekywme npobiembl noaxoaa:

e 1) o4yeHb HM3KMM Bbixoa,— oT 0.01-0.1%

e 2) 6anaHc mexay 3pPeKTUBHOCTbIO N PUCKOM
nepepoXaeHna KNeTok B pakosble (p53)

* 3) HenonHoe nepenporpammmnpoBaHme



Optogenetics

Dendritic tree
"’-(;Veighting, delay)

Axon terminal

(output)

A ;\ Myelin heath
Axon hillock
(thresholding)
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(integration)







Genome Editing with Engineered
Nucleases. TALENs




DNAse | n IHK










LInHKOBble nanbubl + HYKNeas3a

natureVideo

OO0




Transcription activator-like effector
nuclease: TALENs

natureVideo




[NHK-6enkoBoe y3HaBaHMe:
Hecneundunyeckoe n cneundunyecKkoe




CRISPR-Cas9

\I_\) Cas9

o LLLL LT LT T] S

\ tracrRNA 4

Stan J. J. Brouns, 2012. A Swiss
Army Knife of Immunity




nature methods

Special feature: methods to watch



) )Structure via super-
resolution

Fluorescence nanoscopy is extending its
reach into structural biology.

Fluorescence can illuminate protein structure.

The group of Vahid Sandogdhar
reported Angstrom resolution with SMLM
on proteins at cryogenic temperatures
(Nat. Methods 14, 141-144, 2017).



») The new XFELs Korpa ¢usunkm He
New X-ray free-electron (XFEL) facilities LLI yT ﬂ T

will broaden access to this technology,
facilitate methods development, and
push boundaries in structural biology.

European XFEL in particular has been long
anticipated by many in the structural biology
community—not only is it the largest facil-
ity, but also it is based on new superconduct-
ing accelerator technology that enables it to
generate 27,000 X-ray flashes per second—
more than 200 times the repetition rate of

Powerful and ultrafast XFELs enable new any other XFEL.
approaches to macromolecular structure
determination.




) DTowards a dynamic 3D
genome

Sequencing and imaging bring unique
aspects to genome architecture.

Combining imaging and sequencing for a better 3D
genome.

Hi-C
FISH
ChIP-Seq
Hi-ChIP
HCR & PCR

CRISPR-based new
methods



Kakne nogxoabl Hanbosnee akTUBHO
COBEPLUEHCTBYHOTCA CeroaHs

Optical imaging

Proteomics (mass-spec)
Gene manipulation tools
Sequencing, expression and epigenetic analysis

Interactome analysis



TeHAeHUUN

* PaboTta c oTAENbHbIMM MONEKYNAMMU
(perncrpaumsa, nsyuyeHume CTpyKTypHO-
ANHAMUNYECKUX XapPaKTEPUCTUK U UX
HanpaBAeHHOE U3MEHEHME)

* HoBoe «poXaeHue» onNTUYEeCKUX MeTO40B:
MUKPOCKONUA CBEPXBbICOKOro pa3spewieHma ->
perncTpauna n nsydyeHme AMHaMUKM OTAEIbHbIX

MOJIEKYN
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> XMass spectrometry
imaging takes off

Recent advances in mass spectrometry
imaging enable label-free molecular
mapping in single cells and in 3D.

What if it were possible to image the loca-
tions of multitudes of molecules in a tissue
or even a single cell and to determine their
chemical identities without using any fluo-
rescent labels or antibodies? It's not a fanci-
ful idea—a technique called mass spectrom-
etry imaging (MSI) has the potential to do
just this.

Kim Caesar/Springer Nature

Mass spectrometry imaging maps the molecular
composition of tissues and cells. Reproduced in
part from Kompauer, M. et al. Nat. Methods 14,
1156-1158, 2017.




))Spatial transcriptomics

It will soon be commonplace to localize gene expression in tissues.

There are many ways to map cellular
transcriptomes.




