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CTpyKTypa Kypca

e 8 unu 10 nekunn + gomaluHue paboTbl Ha stepik.org
e Llenb Kypca - coenatb Hac ymHee! )

e [Ins ycnewHoro NpoxXoXXaeHus Kypca Hy»HO BbINONHUTL HEe MeHee 70%
AomallHunx pabor



1. 3ayem Bam Omonorma n sadem omonoru
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Ho Ha camom gene 6uonorus ropasgo nHTepecHee
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buonorua ato Npo Monekyrnbl

[Eequiiim@szGreplnicS.met

JTnszoumm (6enok) Cnnancocoma (komnnekc 6enkos n PHK)



Biology aT0 npo aBonoLuto

"Nothing in biology
makes sense except

in the light of
evolution”

®. I'. JobxkaHcknn (C)

 OnbiTbl Pnyapaa J1eHcku

* Pe3nCTEeHTHOCTb K aHTUDUOTUKAM



https://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BB%D0%B3%D0%BE%D0%B2%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D1%82_%D0%BF%D0%BE_%D1%8D%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D0%B8_E._coli
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D0%B1%D0%B8%D0%BE%D1%82%D0%B8%D0%BA%D0%BE%D1%80%D0%B5%D0%B7%D0%B8%D1%81%D1%82%D0%B5%D0%BD%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C

Biology was boring

Yuncno craten,
NHOEeKcupyeMbix B Dase
PubMed/MEDLINE

Pub ?Med
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buonormna aTo Npo MalUUHbI!

KnHEe3nHbI 1 MUKPOTPYBOUKM ATd-cnHTasa




buonoruna ato NPO CJTOXHblE CNCTEMBbI
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Xenobiotic degradation & mmallm

MeTtabonuyeckasa cetb Escherichia coli



Biology is about Big Data

* Asingle human genome is approximately 120 GB.
* The Broad is sequencing genomes at a rate of
1 every 10 minutes.
* The Broad generates 17 TB of new genomes per
day.
* The Broad manages 45 PB of scientific data.

*»  YouTube receives 24 TB of new videos per day.

*  YouTube stores about 1 billion videos with an
average size of 86 MB, for a total storage footprint
of 86 PB.

M INSTITUTE

You[[T)



It needs to be hacked!




2. OcHOBHbIEe NOHATUA
N KOHUenuum B dmonorum



KneTtku

chromosome
(nucleoid region)

pili
ribosomes

food granule

prokaryotic
flagellum (\L .

capsule or
slime layer

cell wall

plasmid (DNA) plasma membrane

cytoplasm

Copyright © 2005 Pearson Prentice Hall, Inc.

[TpoKkapunoThl

Nuclear envelope
Nucleus

Chromatin

Nucleolus SN

Plasma

Smooth endoplasmic 4 membrane

reticulum
Cytosol

Lysosome

Mitochondrion

Centrioles

Rough
endoplasmic
Centrosome reticulum

matrix

Ribosomes

Golgi apparatus
Microvilli
i=r**— Secretion being released

Microfilament from cell by exocytosis

Microtubule

Intermediate
filaments
Copyright © 2004 Pearson Education. Inc., publishing as Benjamin Cummings.

Peroxisome

QyKapuoThl


https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0

XMUSA XKN3HM (M3 MONEKYN COCTOMUT KIeTka)

cytoskeleton

B cytoplasm ribosomes
° oada
|

* Manbie monekynebl e
* OHbI endoplasmic

reticulum ,
+ PHK ==
e benkn ‘3 = ' .

mitochondrion

* Yrnesonbl (MOHOCaxapuabl,
nonuncaxapuibl)

* Jlunuabl (Tpurnuuepuabl,
xonectepon, pocdonunmabl)

lysosome



DNA and RNA
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Ctpyktypa OHK

« [1Be uenn AHK
aHmuriaparinesibHabl

« [HK - npaBo3akpyyeHHas
cnupanb

 Ectb 5'-k0OHeU, a ecTtb 3'-
KOHeL, (onpenensieTcs no
caxapy)

Thymine
Adenine
5’endo o 3 eng
o=’ NH 2~ en
V4 ﬁﬂm |
S Q

?\k@({“ L,
Phosphate- 5 Ha2pN \74;0
deoxyribose 7, N o
backbone kg .- {j\

2 oH2Y ¥4,
O=p o"
* Llenu coegnHeHbl S TS v
BOOOPOAHBLIMM CBA3SIMM KQ N
OH ’ © }_
3" end Cytosi ne_:/’”"’

Guanine 5 end



DNA vs. RNA

oo e

MoHomep Hykneotng, HykneoTtua
KonuyectBo Lenewn 2 1
OcHoBaHusA AT T, 4 AY, Y
(A, T, G, C) (A, U, G, C)
CTtabunbHOCTb Bbicokas Huskaa (cBoboaHble -OH
rpynnbl)
Pasmep monekysbl CpeaHun nnm 6onbLLon Manbin nnn cpegHun,

peako 60nbLLIOK

PyHKUMOHaN XpaHeHue 1 nepegaya [MocpegHuyeckaa yHKLUNS,
nHpopmauum nHorga pepmMmeHTaTMBHAA U
eLle O4YeHb MHOrO....



[IpoTenHsl

12 3 4 5 s 7 HIR

Variable Conserved

* [lonnmepbl aMUHOKUCTIOT

« OOpa3ytT MHOXECTBO
3D-CTpyKTYp

 MoTunBbl, JOMEHDI

« bapbepHsble,
CTPYKTYpPHblE€, MOTOPHbIE,
KaHarsbl, peuenTopsl,
[NHK-cBa3bIBatoLMeE...



LleHTpanbHas gorma monekynspHou duonorum

Replicay' @tion

« [eHeTn4eckas MHOpPMaLMS peanm3yeTcs 3a CHET CEPUN MaTPUYHBIX

npoLeccoB
* OCHOBHble MaTpPU4Hble NPOLIECCHI - pennmKkaLuus, TpaHCKpUNLUus,

TpaHcnsaums
« NHK - HDD, PHK - RAM, 6enok - BbiBOA




Why to use polymers?

CRISPR-Cas encoding of a digital movie into the genomes of a population of living bacteria
Shipman et al., 2017, Nature



>Kneoe cyLecTBo

Viral genome
()ssRNA

RNA

Nueleoprotein

ON
VP30

GP
Glycoprotein

A schematic of the structure of a virion belonging to
the genus Ebolvairus (an ebolavirus)
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Polymerase complex protein

RNA dependent RNA polymerase
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[MoyuTn BCE XNMBOE

COCTOUT U3 KITETOK
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virologydownunder.blogspot.com.au

lan M Mackay, PhD



[ eH

Nucleus | |
Chromosomes

A

Cell

Protein

* ['eH - egMHMLA HacnegoBaHUS
e ['eH - yyactok monekynbl JHK
* ['eH cnocobeH TpaHcKkpnbunpoBaTbCs (KoanpoBaTb YTO-TO: benok nnn PHK)



[ eHOM

* ['eHOM - COBOKYMNMHOCTbL BCEro
reHeTU4YecKoro matepmana
opraHuama (KrneTkm)

* [eHOMbI pasnnyarTcd rno
pasmMepy, cocTaBy, KOJIM4EeCTBY
yacTteun (XpoOMOCOM)

* [lepBbin reHOM KITETOYHOrO
opraHmama nosiHOCTbLH
npoyntaH B 1995 roay
(Haemophilus influenzae)




YTO0 Takoe reHom?

« J[laneko He Bce B reHoMe
YTO-TO KOOUPYET
* [eHbl:
« Benok-kogupyrowme
« kogupyrowme PHK
 [loBTOpPHI:
* PerynaTtopHblie afieMeHTHI

DNA transposon
fossils

Active parasitic

sequences Retro-
0.2% 3.0% transposon
fossils

8.0%

P (intergenic)
27.3%

Other (intronic)
10.0%

Protein

coding genes
1.0%

Conserved
structural DNA

2.0% DNA virus fossils

1.0%
Regulatory DNA

0.6% RNA virus fossils

Pseudogenes 8.0%
Functional RNA— o opted 'junk'  1.2%

genes 0.2%

2.5%




CekBeHMpoBaHue

» CeKkBeHnpoBaHue -
onpegeneHune
nocnegoBaTesibHOCTH

« Sanger sequencing -
nepBbIN LLMPOKO
pacnpocTpaHUBLLUMNCS
MeToA

* Bbicokasi TOMHOCTbD,
anuHa oo 1,5 T.H. (kb),
HMU3Kass CKOPOCTb paboThl

PCR containing fluorescent, chain-terminating dideoxynucleotide triphosphates
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Chromatogram
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Capillary electrophoresis
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Cnacubo 3a BHUMmaHue!



