CekBeHupoBaHue no
C3Hrepy

Cepexa llcae
Cepren AnekcaHaposud CnvpuH



CekBeHUpoBaHue

— 3TO BOCCTAHOBJIEHWE MOCEQOBATENIbHOCTY
KaKOro-nmbo HEPEMYNAPHOIO reTepornoammepa
(benka, HYKNeHOBOW KUCOTHI).
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HemHoro ncropum

- [onnmepasHas uenHasa peaxkuyms (1985 — 19806)
- Kappu Mynnuc, Hobenesckas npemmsa 1993
(coBmecTHO ¢ Manknom Cmutom);
. CekBeHupoBaHume no CaHrepy (1975 - 1977)

. @Ppepepuk CaHrep, Hobenesckaa npemms 1980
(BTOpas!) (c Yontepom Nunboeptom 11 Monem
Beprom);

- NGS — coBokynHoCTb MeTogoB (454, lllumina,
Nanopore, PacBio n gp.) (2005 — HacT. Bp.)
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NupP

- B yem cytb? C Kakow Lesbio UCMOob3YeTcaA”?

- Kpatko onuLlnTe npoLecc:
. KakKue peareHTbl HeobxoauMbl OJ15 NPOBeOEHNS
peakLmn?
. Kak MpowvcxoauT npoLiecc?

- CKOJIbKO BPEMEHV NMPUMEPHO OJINTCSH KaxKaas 13
cTagun npouecca’?
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CekBeHnpoBaHue no
C3Hrepy — npuHuun

- CyTb MpoCTa — Yy Hac ecTb 4 NpodbUpKn, Mbl
nposoanm B HUX «[1LIP» c ogHOro npanmepa v
c pobasneHnem TepmrHasibHbIX ddNTP (no
OJHOMY B Ka>XKAytO rMpodupkKy).

- [Tocne ddNTP crHTE3 NMpepbIBaeTCA I HE MOXKET
NPOJO/KUTECA. IDTO NPOUCXOONT Cly4anHO — B
KaXKObIi KOHKPETHbLI MOMEHT MOXKET
BCTPOUTbCS Kak dANTP, Tak 11 0bbi4HbI ANTP.

2019 CekBeHnpoBaHve no CaHrepy 6



Peakuusa nonnmepusaumm

DNA
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Cxema ctpoeHus ddATP
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Cxema npouecca
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3agaHvie

- Hrxe pgaHbl pesynbtaTthl Pope3a HECKObKUNX
NaLMEHTOB. Y KOro 13 HUX MyTaums”?

Wild-Type Patient 1: Susan Patient 2: Jonathan Patient 3: Ellie Patient 4: Nathan
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CoBpemMmeHHass metToauKa

. Cenyac BMECTO TOro, YTobbl MPoOBOANTb (DOPES
B YeTblpeX NyHKax ¢ pasHbiMu dANTP, npoBoaaT
oauH dopes Ha CMecK, KOTopas cogep>kasna
BCe YeTbipe Tuna ddNTP, Kaxxabiv N3 KOTOPbIX
OKpaLleH no-cBoemy.

- Pope3s NPoBOONTCH HE B resne, a KanuinapHbIv
— TaK Yy Hero 0osblLUe pas3peLLeHE.

.- 3a pa3 MOXeT Nnpo4YuTaTtb He CUJIbHO
6onblue 1000 HykneoTnaos!
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ddNTP c Kpacutenem
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CneKTpbl NOrnoLweHus
KpacKu

Dye 1

Dye 2

Dye3 Dye4d
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Normalized Emission Intensity

Wavelength (nm)

Figure 7 Emission spectra of the four BigDye dyes, where Dye 1 = Big-d110,
Dye 2 = R6G, Dye 3 = Big-dTAMRA, and Dye 4 = Big-dROX
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NToro:

Primer

ACTCAGATGCT
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ACTCAGAT
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Capillary Electrophoresis

—()— —

Readout: T T

CekseHupoBaHue no CaHrepy

15



Applied Biosystems —
cekBeHaTop Ha bbC MI'Y

il 0T,

AB A | HITACHI

2019 CekBeHnpoBaHve no CaHrepy

16



Cymmunpys BbillecKa3aHHoOe

- CHa4ana Mbl roTOBVM Mpernapar:

. HaMm Heobxoanma YymcTtaa ppaxkuma [HK, koTopyto
HaO OTCEKBEHMPOBATL, OHa aMmnanduuupoBaHa
(MLIP), a Takke Ha Hee nmetoTcs cneynpnyeckme
npanmepbil.

- PacTBOp ONd CEKBEHUNPOBaHWA:
- Matpuua JHK B 60/bLLOM KOJIMHECTBE;
- Hykneotuabl (AATP, dGTP, dCTP, dTTP) — mHoro;

- TEPMUHNPYIOLLIME HYKNEOTUObI C KpacuTtenem (ddATP
N T. Mn.) — maso;

- OAMH rpanmep:;
- NHK-nonmmepasa.
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XpomaTtorpamma

— 3TO W €CTb Halll pe3yNibTaT CeKBEHMPOBaHKA,
KOTOpPbI Mbl aHanM3npyem. Ha caMmoM aene ato
He COBCEM XpomMaTorpamMMa, 3TO COBOKYMHOCTDb
nornoweHns B YeTbIpEX paccMmaTpuBaeMbIX
crneKTpax rno xoay NpoaBvmxeHna opesa.
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XpomaTtorpamma
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PacwndpoBka
XpomMmaTorpamMmbl

- PesynbTar paboTbl cekBeHaATOpa —
xpomarorpamma. 1o Hen HeobxoanMo
BOCCTAHOBUTb OTCEKBEHNPOBAHHYHO
NociefoBaTeNlbHOCTb.

- ['lo BONbLUOMY CHYETY, CEKBEHATOP CaMm
aHaIN3VPYET XPOMaTOrpamMMbl 1
MHTEPMNPETUPYET UX. DTOT NPOLIECC HA3bIBAETCH
base calling.

- Bo Bpewms base calling’a moryT 0b6ITb OLLUMOKN.
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KayecTBO XpomMmaTorpamMmmbl

TTGTTATCCGC TCACAATTCCACACARC
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KayecTBO XpomMmaTorpamMmmbl

doTo B nacnopre
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KayecTBO XpomMmaTorpamMmmbl
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KayecTBO cMrHana

- KayecTBo curHana (Q) xapakrepuayeTcs
3Ha4eHreM Phred ¢ BEPOATHOCTLIO OLLIMOKU p.

Q =—10logyP
- Q=10,p =0.1
. Q=20,p=0.01uT. 0
. KayeCcTBO aHHOTaUMW Kaxkaow OyKBb

OTOBPaKaETCH B nporpaMmmMax ais
BU3ya3aLnn.
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KayecTBO cMrHana
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Cno)Hble cutyauum

- Kak BMOHO Ha npenplayLllem cnavae, B
XpomMaTtorpamMMe 4acTto bbiBatoT MecTa, B
KOTOPbIX ECTb HECKOJIbKO MNMKOB OANHAKOBOW
BbICOTHI.

- Yem MOryT ObITb BbI3BaHbl Take CUTyaummn?
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NCTOUHUKN
nonnmMmopdPn3mMmoB

- [ eTepo3nroThl (pasdHble OYKBbI B OHOW 1 TOU XKe
NO3VLMK B Pa3HbIX XPOMOCOMAaX).

. Comatn4yeckre mytauun.
. Heckonbko pasHbix obpasuyos JHK.

- HeckKonbko reHoB B pa3HbIX JIOKycax
(BCMIOMHUTE, YTO TaKOEe AOPbILLKO U YTO KX
MO>XET DObITb MHOIO B KJ1ETKAX).

- Owmnbkm Bo Bpems [NLP.
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e [1HK B npenaparte

- B Takom cnydae xpomaTtorpamMmmy B LIENTOM
NPaKTUNYECKN HEBO3MOXXHO MPOYnNTaTh, NMOTOMY
4YTO MMEETCH CMECH ABYX CUMHASIOB, KOTOPbIE
HEBO3MOXXHO pa3fienThb.

,CTGNGTARAAATNHNCTHNTTTHNACTTNRGHNNRTGATTACAARAARTAART TATT
%) 98 188 118 121
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BHe3anHoe nosiBsieHue
BTOPbIX MUKOB

- Bo3HWKaeT B pesynbrarte geneumm ogHoro nnm
HECKOJIbKUX HYK1EOTUOOB.

TRTTRAAE CECTERETARAALLD bACA LT TRERGAGERDEBETTTAT T
[ 1% 90 168
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Pa3Hoe paccTosiHue mexay
CUrHasaamm

- Hamgute Ha XxpomMaTtorpamMmmMax H/xKe nLHne
HYKNeOTAb! B aHHOTaLMN.

GG T CCCAGNAAG T CCCC TGTATATGCGTACAT T,
60 70 80

2019

30



[M19THO Kpackwu

- OwmnbKka BO Bpems dhopesa.

TGACARC TOGTGETT HARAGONNT TTTAARTCRTTRATOGTOGTGEAGD
18 158 168 178 160

"
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[Mpockanb3biBaHue
nonumepasbl

- Takou npoLecc Ha3biBaeTc4a slippage.

TTTTTTTTTITTTTHNNNAARAAAAGGGGNTTTNGGGNANARANNNNNI
128 130 148 158 168
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TpyaHO YUTaeMble Y4aCTKU
Ha KOHLaX

- V13-3a 4ero, no Balemy MHEHWK, KOHLIbI
XpomMaTorpaMmM UMEOT ropasno bosiee HN3KOoe
Ka4yeCcTBO, YeM B cepegnHe”?
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MpoOGnembl B HA4Yane

- ECTb KOPOTKME HecneummpmnyecKme y4acTku, Ha
KOTOpPbIE MOIYT OTXXKUraTbCA npanMepbl
(Hanpumep, ¢ NoayvYeHneM OMMepPOoB
npanmMepos).

Qu/n !.M‘J‘“ i LY 0““ H‘M
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[MpoGnembl B KOHLE

- YyacTtkn gimHon 1000 n 1001 no o4eBmnaHoOU
NPUYHE Ha POPE3E OTINYHAKOTCH XYXKE, YEM
ydacTkn gavHowm 50 n 51.
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