, PpoHLO
MHTEenneKT

MallnHHOe oby4yeHune B
MMMYHO/IOTUN U MeanLnHe

[onyyeHne faHHbIX B MONEKYISIPHOM BUOMOrMN N UX CTPYKTYpa, 4acTb 2.
MeToabl 1 3aaa4n cekBeHUpPoBaHUs. CKPUHUHE MyTaunii no gaHHbim WES



KnoyueBblie pas3inynsa mexay cyuecTByLWMMn
MeTodaMn CEKBEHNPOBaHUA

TpeTbe NnokosieHne

2

[MepBOE NOKOJIEHNE BTopoe nokosieHne HuTaem NCXOAHYIO Lernb:
Yutaem o chparme a) MeHblLle
nTaem oauH rMEHT,
A Parhe UuTaem MHOMo (oparMeHToB amnndgukaum,
npeacTaB/IEHHbI
OHOBPEMEHHO 6) BUAUM HYKNEOTUAHbIE
60/1bLLINM KOSTMYECTBOM
MoandonkaLmnm

KOMUI



KOMNOHeHTbI 1 aTanb [NLLP

HHHHH B cocTaB cMecu BXOAAT:
TTITTTTITIT TITTTTTTIT
< — o - - MarpuuHas JHK
MMM o @ @ g o - AHK-3aBucnmaa-AHK-nonumepasa
€ mil T — - [lesokcnpnoboHykneotuatpudpocdarsl
L THm——” - Mpaimepsl
i - bydhep

AeHaTypauua — 3a cyet Harpesa A0 95C nponcxognTt paspyLleHne BOAOPOAHbIX CBA3EN
MeXay Hykneotugamu, asyuenodedHas JHK pacnnertaetcs.

OTXuUr npaimepoB — Temnepartypa 3aBUCUT OT NOC/e0BaTe/IbHOCTY NpanMepos.
[MoHWXeHne -> Hecneundomka; MNosbileHne -> H1U3Kaa apPekTUBHOCTb CBA3bIBAHWA
nparmepos ¢ AHK.

AnoHrayua — ya/iMHeHne KoMrnsieMeHTapHou uenu. Temneparypa 1 BpeMs 3aBUCAT OT Tuna u
CKOPOCTU paboThbl NosiMumMepasbl.



MeTton CaHrepa
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MeTtop CaHrepa

PCR containing fluorescent, chain-terminating dideoxynucleotide triphosphates
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MeTtopn CaHrepa
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MeToabl BTOPOro NOKOJIEHUSA

lonSystem BGI lllumina



SOLEXA/
lllumina

PCR amplify template out of genomic DNA using
region of interest-specific primers with overhang adapters

Forward primer overhang adapter:

5'-TCGTCGGCAGCGTCAGATGTGTATAAGAGACAG-3’
Region of interest-specific primer

Region of interest-specific primer
\ Reverse primer overhang adapter:

5-GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAG-3’

= =

Attach indices and lllumina sequencing adapters
using the Nextera® XT Index Kit

P5 \
Index 2

Index 1
\ P7

Normalize and pool libraries

Sequence



MeToabl amnangoukaumn

CTHaJ/1a — -
Bead purification ‘L

Secomnd bead punfication l {opuional)

e ) ;% i rmain |

3AMynbcuoHHasa MNP Q Q Q Q

T =A==

Rolling Circle Replication

MocTukosas MLP (DNA Nanoballs)



[1onynpoBOAHNKOBOE
CeKBeHnpoBaHune

ApanTopHasn MaTtpuua Mocne NUP
NOCRSAORATENLHOCTE

BycuHka

MonekynapHan KonoHHA
Ha BYCHMHKe

Macnanan
AMYNECHA

: Sensing Layer ] 0
Sensor Plate i

-20
0 1S 5 6 7 B
Time (s)
I’ -
- ~ W 3
Bulk Drain Source To column h &—— Flow 3 Wash

Silicon Substrate receiver

Rothberg 1.M. etal Noture doi:10. 1038/noture 10242




[1onynpoBOAHNKOBOE CEKBEHMPOBaHME

Run Summary

173 G 83 81,760,738 211 bp 228 bp 230 bp
Total Bases Key Signal Total Reads Mean Median Mode
02% 50% Read Length

ISP Loading Usable Reads R0 Lyt v Sogrien

ISP Density ISP Summary
100%
68%
87%

Consensus Key 1-Mer - Library Ave. Peak = 83 A_ddressab]e WQﬂs 151 ,539,288
o With ISPs 138,990,931 91.7%
=0 \ Live 138,911,900 99.9%
:;’ Test Fragment 450,014  00.3%
i 85 Library 138,452,886 99.7%
§ a0
>0 Library ISPs 138,452,886
20
10 Filtered: Polyclonal 44,984,478 32.5%
of Filtered: Low Quality 11,705,299 08.5%
é Filtered: Adapter Dimer 2371 00.0%
Flows Final Library ISPs 81,760,738 59.1%




SOLEXA/lllumina

— i —
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i i
fluorophore v,
Xk
deavagg e 4-Channel Chemistry 2-Channel Chemistry 1-Channel Chemistry
P
" BEE ? 12
S A G T c A G T C
IxEgs | . Image 1 . . Image 1 . .
PPP o Image 2 . ______ i (R [ —
Image 3 O Image 2 & Image 2 @ @]
3’ Image 4
S Result A G T c Result A G T c
3" OH is blocked Rosut | A G T c

------ Intermediate chemistry step



SOLEXA/lllumina

Run Folder Browse m
Analysis | Imaging |Summary
Cycle All Lane All Surface Both Swath All

Section All Tile
O Red O Green
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R AR LA AR

Run Folder: C:\Users\tmalek\Desktop\run_10440451_sav
Analysis | Imaging | Summary |
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Complementary
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MG
(Beijing Genomics Institute)

[Adapter | ) )[ Primer |  [A]O))[P] [A]COO)[P] neela
: ] | |
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- S B = nucleotide with
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KOHTpO/b KauecTBa 61bInoTek
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Oxford Nanopore Technologies

\ DNA double helix

DNA base

(I)— Ammeter ’ »

mm —— Voltage source
=

Unwinding enzyme

Nanopore ‘_-‘_:: \
il =
3 Membrane

lonic current




Oxford Nanopore Technologies




Kak BbIrNAagAaAT AaHHbIE

FASTQ file:

@M02459:189:000000000-CMKP4:1:1101:9104:1573 1:N:0:9
CAGCGGGAAGACCTTGAACCGCTAGGCGAGGGGCTCAAATAAACCCTTTCTTCCTCCTCCTTCCTCTTCTTCTTCTCTTCTCT
CTTCTTCCTCTCCTTCTCCCTTCCTCTCTCCTCTCTCTTTTTTTTTTTTCTTTTCCTTCCTCTTTCCTCTTCTCTCCTTTCCCTTTT
CTTCCTTTCCCTTTCCTTCTACTTTTCCTTTTTCTTCTCTTTTTCTTTCTTCTCTTTTTTCCCTCTTTCCCTCCTTTTTCTATTCCTT

CCTTTCCCCCTCCCTCCTCCCCTCCTCCTCCCCTTTCCTCTTCTTTTCTTTTC
+

--8AC7CDGG ?FGFGCA@FF:@@7F8F7FF7@+@@C,C9,,,,6960,,660,,0,6,,6,0,,,6,0,,,,11111151115251555525115522221312225 5,55,4,,,,5,5++44++
+,,5,,,3,3,,..3,.,5.30000000s 335,,,,3.4,,,3,,..., 33,,0000009:2:2,2,,,2,2, 4, +4++,5 1 1 T+ +4++++++ 1) )5+ )0+ 1+5+)0+ )=/ .4+)++).) O+DN O, ((((,
(CLCCCCCGGLON-MMMN-N)

.4:,,,71%)2)))10<0/2000*++0* 1*1*0*17)0)75).11%)))).*y*((=(=,*(.)--=))-==) LU G-(0)):)))-)-)-)--).)-64).(0)))

FASTA file:

>M02165:19:000000000-AJF39:1:1101:14444:2258 2:N:0:16
GACTACAGGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGAGCCTCAGCGTCAGTTACAAGCCAGAGAGCCGCTTTCGCC
ACCGGTGTTCCTCCATATATCTACGCATTTCACCGCTACACATGGAATTCCACTCTCCCCTCTTGCA
>M02165:19:000000000-AJF39:1:1101:20355:2309 2:N:0:16
GACTACACGGGTATCTAATCCTGTTCGCTCCCCTGGCTTTCGCTCCTCAGCGTCAGTTTTCGTCCAGCAAGCCGCCTTCGCCA
CTGGTGTTCTTCCTAATCTCTACGCATTTCACCGCTACACCTGGAATTCCACCCTCCTCTCCGATA



AHaNn3 AaHHbIX

Input @ FastQC =
llumina FASTQ PE reads File Help
+ bad_sequence.txt | good_sequence_short.txt
@ e Quality scores across all bases (Illumina =v1.3 encoding)
. it
Quality control ‘Q i oo ‘32 On0aaan IIII u[s l l e e o
FastQC e
@ Per sequence quality scores 30 l I I .
+ @ Per base sequence content |29 1 T [ HIRIRIR
26 =
. - % ( ¢ | Per base GC content 24 \_\
Read tnmml.ng ) Per sequence GC content |22 r \\"“H | 1 A1 _“N'H"“‘“x.
Trimmomatic - 20 u Bini
P, @ Per base N content
18
+ @ Sequence Length Distribution| 16
. . L =} =
Quality contru' (Pust | Sequence Duplication Levels o L
- 12 L
trimm ing:l ( | Overrepresented sequences |{q
FastQC J - ]
Q Kmer Content
¥ : [
S 4
i BT
Assembly 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

SPAdes Position in read (bp)




Tunbl 6M6ANOTEK

dparMeHTHbIe BUBNNOTEKN

I | | | | | | Double-stranded DNA
o - oy

Fragmentation Intron

%

w WA
; 1... + Ih: ’.’ Hybridization on capture A l‘ ’t
y T o ) vy arrlyfo.r.tnm-l ’ ‘ /.
; - Ligation of Linker < enr > ,
> “;? ¢ Target-enrichment - Y.
and amplification AN re
Py
4

Sequence DNA l

AGL
CAC CTA

OK30MHOEe CeKBeHMpoBaHmne




Tunbl BMGINOTEK - TPAHCKPUNTOM

AAAAAAAAA 1) PolyA+ RNA captured
ITTTTTTTTTTE)

2) RNA fragmented and 5" and 3’

- - adaptersligated using
1 degenerate guide adapter
e 3) Guide adapters removed, RT
' primerannealed and first strand

1 cDNA synthesized (red)

4) cDNA is amplified by PCR and adapters
1 < - (optional barcodein green 3’ primer)

o= 5) Emulsion PCR performed to covalently
bind fragment to microbead

P A 6) Clonaltemplate cDNA ready for
sequencing from A towards the microbead




Tunbl 6ubnuotek - Single cell 10x

' m— ' — | s— Pool —
Collect Remove Oil
, .
> 0000000 @V 0e .
10x Barcoded Cells Qil —
Gel Beads Enzyme / \
e \ ™ \
| N 1
U s % .l|
%
\“ ‘*/
Single Cell 10x Barcoded 10x Barcoded
GEMs cDNA cDNA

e

Transcriptional profiling of individual cells



MeToabl nccnenoBaHnsA XxpomMaTtuHa

ATAC-seq (Assay for Transposase-Accessible
Chromatin using sequencing) - MeTOA e Bl
nccnenoBaHnA AOCTYNHOCTU XpoMaTumHa.

‘: = Sty
e N A

Immunoprecipitate

i EiEpare Release DMNA
Map sequence SEQUENCING
tags to genome library :Et: .'
& identify . e e {_ %
peaks . %
T —
o~ R ¥ | | 0 WP
N A | Y
8 W, i i ...H.LA.
T g
1:.:-' - E-éﬁﬂ-— :E- i—;q:_u
% w -3!?. ';:; % X
%

ChlIP-seq — meTtoa aHanunsa [AHK-6enkoBbIX
B3aMMOENCTBNIA, OCHOBaHHbIN Ha

“—\ e~—_ “er—~—_ Fragmented DNA nMMyHonpeuunutauum xpomatmHa (ChiP)
e e W with adapters



[TONTHOreHOMHbIV MOUCK accounalnia
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Principal component 1
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79 11 13151719 23
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@) Susiesin sdsaneisd TT (MaeHTUUHBlE) ° ° : e ° § ~African ~Your data
BMaHeL! bbb g
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d Imputation e Assoc_iation testing
SNP1 | SNP2| SNP3 |SNP4 SNP5 SNP6
Person1 | G T G A A T .
Person2|G [T |c |c T ¢ |—> &6
Person3 | C A G € A C L? 404
O630p GWAS: Person4 | C A @ C T C 204 | ‘
https://www.nature.com/articles/s43586-02 T
1-00056-9 J
|
3yueHne cMCTEMHOTO CKeposa ¢ f Meta-anayss g Replication

—_—

Cohort A «—— CohortB «— Cohort C

npumeHeHnem GWAS:
https://www.nature.com/articles/s41467-
019-12760-y

T

h Post-GWAS analyses



https://www.nature.com/articles/s43586-021-00056-9
https://www.nature.com/articles/s43586-021-00056-9
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