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BBEAEHWE




OAKYNBTET BUOUNHXEHEPUUN NN BUOUHDOPMATUKN

3TO CneunannucTbl, BNaaetowmne nocnegHuMmn JOCTKeHNAMIU yHaaMeHTanbHON
6UONOrNYECcKOr HayKM 1 CNOCOBHbIe LieneHanpaBneHHo N3MeHsaTb
6rnonornyeckme o6bEeKTbl B COOTBETCTBUM C MOCTABNEHHbIMY 334a4aMuN.
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[pefdcTaBngeTca...

pensanoamor.blogspot.com



MOANDUKALINA XXNUBbIX OBbEKTOB

B peanbHoCTy...

en.wikipedia.org



XWNU3Hb

» YTO Takoe XU3Hb?



MPU3HAKWU XNBOTO



MPU3HAKWU XNBOTO

OpraHusaunsa
MeTabonmsm

PocT

Agantaumns

Peakuna Ha pasgpaxunTenm
BocnponsBoacTso
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YPOBHW XNBOTO



YPOBHW XNBOTO

BuoreoueHos (6rnocdepa)

Bua

Monynayna

OpraHu3m (OpraHHO-TKaHHbIN)

KneTouHblin (Cy6KNeTOUHbIW, MONEKYNAPHbIN)
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MPUMEPbI 3AAAY BUONHDOOPMATUKN
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Genetic evidence of assortative mating in humans, Robinson, 2016
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CTPOEHWE XNBOTO

OHK

KneTka
OpraH
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OPTAHN3M
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Effects of diazepam on facial emotion recognition, Coupland, 2009

16



T
s
o
o

17






OPTAH

predicted probabilties

ApTyp Yaxsaase
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KNETKA
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KNETKA

Identification of regulatory properties of metabolic networks by graph theoretical modeling, Kohn, 1991
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MOJTEKYITA

Genomic DNA

Whole genome shotgun
sequencing

De novo assembly l
——— ————— — ——  C(Contigs and gaps
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MOJTEKYITA

Genomic DNA

Whole genome shotgun
sequencing

De novo assembly l

- ——————— — ——  Contigs and gaps

Initial sequencing and analysis of the human genome, Lander, 2001
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MOJTEKVYIA

UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Asse

>gi|482677457|gb|KC750830.1| Homo sapiens cytochrome oxidase subunit I (COI) move | <s< | << [ <[> | > | 2> |z00min| 1.5x || 3x || 10x || base |z00mout| 1.5x | 3x | 10x
gene, partial cds; mitochondrial ;

CTACTCCTGCTCGCATCTGCTATAGTGGAGGCCGGAGCAGGAACAGGTTGAACAGTCTACCCTCCTTTAG chr21:33,031,597-33,041,570 9,974 bp. | enter position, gene symbol or search terms
CAGGGAACTACTCCCACCCTGGAGCCTCCGTAGACCTAACCATCTTCTCCTTACACCTAGCAGGTGTCTC [ |
CTCTATCTTAGGGGCCATCAATTTCATCACAACAATTATCAATATAAAACCCCCTGCCATAACCCAATAC :
CAAACGCCCCTCTTCGTCTGATCCGTCCTARTCACAGCAGTCCTACTTCTCCTATCTCTCCCAGTCCTAG I ] | 1l et h vt b P L oo 6 e e o e s o b
CTGCTGGCATCACTATACTACTAACAGACCGCAACCTCAACACCACCTTCTTCGACCCCGCCGGAGGAGG sorerenlab UEac Gares Rerteq, berBank, CEDS, Rran, TRIRS & CoBparat ive Genon ica)
AGACCCCATTCTATACCAACACCTATTCTGATTTTT ao0: |

Fefie Geres
Rerseq cenes |

Publicat ions: Seausnces in Scientfic Frticles

seausnces |

o e | | | I | (AR R
Furan NEIRS Fron Geneank

Hunan wRins —g |

Hnan ESTE That Mave Been Spliced
Spliced ETs |

HSETAC ek (Dften Found hesr Active Regulstory Elenents) on 7 cell lines fron ENGODE

e
Layerea HaKkaTRC
0

Digita) Crissel mypersens (Ciuity Clusters in 125 cell tupes fron ENCOOE

EEFEEEEREEE

ortaze ¢usters M IE—
Transer s on Facton CRIF-5e3 sy facTors) from EGOLE v Facipiook rorifs
| e Facror cnte pmum——
el 108 vertenraes Bazeuise CamzervaTion b P 1o

wvere oy M b f B

EISIRURY - | | - RO pe e e ey pe e

g
v
¥r
¥
v
v
e
v
e
v
T
e
¥r
e
e
T
¥
¥r
v
e
T
o
¥r
v
e
v

CEEEEEEEEFEREE

Sinnle Hucleotide Polynorohisas (doSHP 138) Found in 3= 17 of Samles
| | comnen sescism ) 1 (] Co i [ A I ]

1o E lensnks by Rapentiuasier
renestmazier Pim mwm - - 1 -

Heilonglo

2%



MOJTEKVYIA

i

AThalndCUZ2006

» [TOHUMaHWe 1, fJaxe, NpefckasaHne NcTtopun 25



BUONHDOPMATUKA




BUOUHDOPMATUKA

BronHopmaTtrka - mexancunnanHapHas 06nactb, pazpabaTbiBatoulas 1
ynyylatowas MeToabl XpaHeH s, NonyYeHuns, opraHn3aumnm n aHanmsa
6uonormyeckon nHopmaumnm

HanpasneHuns:

» AHaNW3 NocnefoBaTenbHOCTEN

» BblyncnutenbHas 3BOMOUMOHHAA 6MON0rns
» AHaNu3 n306paxKeHuin

> AHaNnun3 3KCNpeccumn reHos

» BblunmcnutenbHas cuctemHasn 6uonorus

>
| 4

CTpyKTypHasa 6ronHdopmaTmka
27



BUOUHDOPMATUKA

buomonekynbl:

JHK, PHK, benku
BuouHdopmatuka BHOMHpOPMaTHKa
WayseHue ycTpoiicTea Guomoniekyn Pa3paboTka MaTeMaTMYECKHX
(OHK, 6enkn n T.4.) Ana (nyuwero) METO/I08 U KOMILIOTEPHBII
MOHUMAHUA UX ﬁuq‘normeckux aHanu3 GUONOrMYECKUX AaHHBIX;
yHKUMA noaaepxaHve GUoorMIecKUx
6a3 AaHHbIX
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CTPYKTYPHAA BUONHDOOPMATUKA
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» benku
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OBbEKTHI

» benku

> [lnnnabl
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OBbEKTbI

» benku
> [lnnnabl

> HyKnemHoBble KNCAO0TbI
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OBbEKTHI

benku

imnnabl

HyKnenHoBble KUCNOTbI
Hn3KkomonekynapHble CoenHeHns

vV v.v v
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OBbEKTbI

benkun

imnnabl

HyKknenHoBble KUCNOTbI
Hn3KkomonekynapHble coefuHeHns
Komnnekcol

vV V. v v VY

TpomGus

,1“:‘

Tenapiit

Tupyren
L Sxksocaiir 1T
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BUONOTUYECKN ANDABUT

» DNA:A T G, C
» RNA:A U, G, C
» benkun: G, AV, L, RS TCMNQFYWD,EK R H
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3ODEKTUBHbIN ANTOABUT

en.wikipedia.org

HekoTopble a.K. MOXXHO 3aMeHUTb 6e3
N3MEHEHWSA CTPYKTYPbl 1 CBOUCTB
6enka, No3ToMy 3 EeKTUBHbI
andaBuT ellle MeHblle
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HEOAHO3HAYHOCTb

» OJHa Nocnef0BaTeNbHOCTb MOXET CBOPAYMBATbCA HECKOMbKUMK CMNOCO6aMM
» Pa3Hble N0CNeA0BaTeNbHOCTY MOTYT UMETb CXOHYH TPEXMEPHYIO CTPYKTYpY

QOyHKLMS onpenenseTca CTPYKTYpon
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HEOAHO3HAYHOCTb

» OgHa nocnegoBaTenbHOCTb —
3 KOHopmaLum
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3AYEM?

» /1t060MbITCTBO
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3AYEM?

> [11060MbITCTBO
» PauVOHanbHbIM AM3aNH
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PALVMOHANbBHbIV AN3ANH

Co3flaHne HOBbIX 06BEKTOB C 3afjaHHbIMM XapaKTePUCTUKAMU, OCHOBbIBASCb Ha
BO3MOXXHOCTW NpeAcKa3aHUs BAUAHUS CTPYKTYPbl HA CBOWUCTBA NMPY MOMOLLY
Pa3NUYHbIX QU3NYECKUX Moaenen

[MpuMmeHeHne:

» [In3anH hepMeHTOB 1 KackadoB AN BUOTEXHONOMMK

» [ln3anH nekapcTs

41



[IN3ANH NEKAPCTB







ACMTUPUH

» TOWHOTA, CHUXKEHME anmneTuTa, racTpanrus, avapes

> ANnepruyeckne peakumnn (KoXHas Cbifb, aHTMOHEBPOTUYECKUI OTeXK,
HpPOHXOCMa3M)

» HapyleHune dyHKLMM NeYeHr U/nnu noyek

» TpoM6OLMTONEHNS, aHEMUS, NeNKONeHUs, cuHapom Pelte (sHuedanonatus u
0CTPast XUPoBasd ANCTPOPUA NeUeHU C B6bICTPbIM PA3BUTNEM NMEUEHOUHON
HEA0CTAaTOUHOCTK)

» QOpPMUPOBAHME HAa OCHOBE raNTeHOBOro MexaHuW3mMa acnypPUHOBON aCTMbl 1
acnMpUHOBOW TpMadbl (coueTaHne 6POHXMANBHON aCTMbl, PEeLUAVBUPYIOLLETO
nonMno3a Hoca N OKOJTOHOCOBLIX NMa3yx U HenepeHocumoctn ACK n J1C
NMpPas3onoHoOBOro paga)
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OAHOHYKNEOTUAH bl MONNMOPDU3M

Wik, SNP .
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Broad institute
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IODEKTblI NTONNMOPD®U3MOB
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TTR-FAP

Familial amyloid polyneuroparthy — disease of protein misfolding

Free Tetramer Folded Misfolded Toxic Intermediates
Monomer Monomer & Amyloid Fibrils

_—
p—
Monomer Aggregation
Misfolding
L—— Functional TTR Structures —— L TTR Structures —
Associated with Pathology
Pfizer

» Typical number of patients (worldwide) ~ 10000 47



AHTUBUOTUKN

| PARNA i |
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Bxt

Broad institute
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ATTAMEPbI

AnTamepbl - CUHTETUYECKME ONUTOHYKeOoTNabl, CI'IeLI,I/ICbI/IbIHO CBA3blBatoLMecs C

MULLEHbIO
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Thrombin binding aptamer

PreQ1 riboswitch aptamer
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Vitamin B12 aptamer
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KOMMNEKC TPOMBUWHA C 15-TBA

AMP PCA
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MOJTEKYTAPHAA MEXAHUKA

U= 50—t + Y B0+ X 1+ cos(m — )+

bonds angles torsions

=1 j=it1 < N [ T'ij Tij Ameor;
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MOJTEKYTAPHAA MEXAHUKA

U= %(li—lo)Q—i- Z E( Z V? (14 cos(nw — 7))+

bonds angles torsions
N N o o G
1 7 (2
+ E E 4e ij ] ] e
: = Tij 47T €0Tij
=1 j=1+1
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BaH-aep-BaanbCcosbl B3aMMogeiicTBus
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CYNEPKOMMbIOTEP TOMOHOCOB (1, 2, X)

» CPU: Intel E5-2697v3
(14 cores)

> Anpa: 42 688

» GPU: Nvidia Tesla
K40M

» CeTb: Infiniband FDR
» RAM: 64Gb Ha y3en
» HDD: 400Tb
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TAMARA

PCT

Golovin, 2015

» G-KBaZPyNeKCHbIN anTamep K TPOMOUHY C aHTUKOArynsHTHbIM 3 eKToMm
» Mpowen JOKNVHUYECKNEe NCMbITAHUS, TOTOBUTCA K i CTaAMM KNUHUYECKIX

NCMbITAHUN
54



Q&A




BOMPOCHI?
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onroc




OonrPoC

https://goo.gl/BtZ1Ex
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https://goo.gl/BtZ1Ex

YENNTEHDK

host: xwing.cmm.msu.ru

port: 443

user: hse

password: hse

directory: ~/challenge

question: how many CYS residues in .pdb files?

hint: proper strings start with “ATOM”

59
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