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ApteM EnmypaTtoB

Co-oCcHOBaTENb M OUPEKTOP MO
PA3BUTUIO MEOMKO-FeHeTUYeCcKoro
LeHTpa Genotek

HayudHbIM cCOTPYOHWK OTAEeNa
ononHPopMaTUKM NMHCTUTYTA
BuomMegmumHckom XmMmm mm. B.H.
OpexoBumya PAH
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CooepXXmtca B
Ka)XKOoOWM KIeTKe U
MNPaKTUYECKMU
OOVMHAKOBa BO BCeEX
KNeTKax OpraHm3ama

50% oT MaTepu
50% oT oTuUa
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LleHTpanbHaAa Aoorma MOﬂeKyﬂﬂpHOﬁ ouonormu

BocnpouseseneHune

reHoB ﬂHK
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2001-1 roa. NepBbiI reHOM YenoBeKa

B 2001-M rogy 6binu

o A, S T onyo6MKoOBaHbI
Lg,)@ﬂ@ npenBapuUTeSibHblIE
- & pe3y/ibTaTbl
e i MNPOeKTOB «[ eHOM
= YyenoBeKa»

............................. CTOUMOCT

"~ Seqtience creates lew

e Ten el - REEET - 3 . el rocypapcTBeHHOro

npoeKTa cocTtaBu/ia 3
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«'eHeTn4YecKaqa peBoloLnNa»

Cost per Genome TexHonormm
oo CEKBEHMPOBAHUSA
000055003 («<mpouTeHus») OHK
$10M %%C‘Q
. Pa3BMBalOTCH
e ObICTpee 3aKOHa
$100K X Mypa

$10K

PR K0
National Human Genome
$1K m) Research Institute M@d’%}@@@(}

genome.gov/sequencingcosts

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

3a 15 neT ueHa NpoYTeHus
reHoOMa CHMU3Uacb
npakTu4yecku B 100 000 pas
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Paszeutue DTCG pblHKa

Total number of people tested by consumer genetics companies through January 2019, in

millions DTCG - direct-to-

AncestryDNA M 23andMe Others

S0 consumer genetics,
reHeTn4deCKme 1TeCThl,
& KOTOPble YeJ1OBeK
MOXKET MpomnTn 6e3
o Ha3Ha4YeHMa Bpaya
15m
10m
Mopo6HbIe TeCTbl NPOLUIN
. 6onee 10% aMepuKaHLEB.
CeMnyac aKTUBHO pacTyT
PbIHKM APYrUX CTpaH
ZOﬁM 2015 2016 2017 2018 2019

Chart: MIT Technology Review * Source: Company reports, Leah Larkin, ISOGG ¢ Created with Datawrapper
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Genotek
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OcHoBaHa B 2010 rogy
BbINMYCKHUKaMN MTY UM.
M.B. JToMmoHoOCOBa

CobcTBeHHad
BbICOKOMpPOU3BoaMNTENbHAd
nabopaTtopus

NHBeCTOpPbI:
‘@apmMmCraHgapT “, Genome
Ventures n ap.

MeauumHcKaa numueHsusq, I1ISO
MeHe)KMEHT KayecTBa U
He3aBUCUMbIA ayauUT KavecTBa
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Genotek

HanpaBneHMa 0eaTeibHOCTN KOMMaHU:

DTCG
reHeT4yeckKue
TecTbl
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HnarHocTtmka
HacnegcTBEHHbIX
3aboneBaHMM

Ycnyrmn gng HAW m
dapMaLEeEBTUNYECKMX
KOMMaHMMN
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4M1-MeaMUMHA

J—|

[MlepcoHanmn3npoBaHHaga (personalized)

[MpeBeHTMBHAYA (preventative)
[TapcuTMnaTmnBHAg (participatory)
[MpennkTmBHag (predictive)

INNEN

TakyKe 3TO BCé 06beMHAKT NMOHATUEM «TOUYHaa»
MeauumMHa (precision medicine)



Bknaa reHeTUKU B pa3BuUTUE 3aboneBaHUM
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Unaffected

HaCﬂeﬂCTBeHHble/MOHOFGHHble 3a6oneBaHud

Bonee 6000 3aboneBaHUI,

HamnpuMep:

« TanaccemMuq

« [[eModUNUS

« MyKoBMCLUMNOO3

« Bbone3Hb Tea-Cakca

« 3/10KaYeCcTBEeHHad
rmneprepMma u T.40.

C Nnoao6HbIMM NAaTONOrMAAMMU
poXXparTca CyMMapHO
HEeCKOJ/IbKO NpPOLEeHTOB
nerten
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NMnaHunpoBaHMe 6epeMeHHOCTH
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Kaxaobl1 YeNnoBeEK — HOCUTESb
MNoTeHLUMaNTbHO NMNaTOreHHbIX
MyTauUMM. BaKHO 3apaHee
onpenesninTb, Kakme Mytaumnm
eCTb Y Napsbl. Tak Kak ang
pana cnydaeB eCcTb

3P PeKTUBHASA
NPOoPUNaKTMKaA, HAaNpUMep
KO c Tl

JKO - akcTpakopnopanbHoe
onnoaoTBopeHue

nra - npegayMmnnaHTaumMoHHasd
reHeTu4yeckasa AMarHOoCTukKa
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MynbTudakTopHble/nonureHHbie 3a6oneBaHUS
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Pucku passutua 3aboneBsaHmnm
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e Tl

BRCAI, BRCA2 -
[[eHbl-Ccynpeccop
OnyXxoJsien
(QHTMOHKOreHHbI).
MyTaumnm B 3TUX
reHax yBeim4mBatoT
PUCK Pa3BUTUA paKa
MOJTIOYHOMW »Kefle3bl y
XeHWwWH ¢ 12% oo
npmnMmepHo 70%.

Y AHp)KenuHbl [hxonu
HaWw/uv MyTauMmio B reHe
BRCAI1
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MynbTudakTopHble/nonureHHbie 3a6oneBaHUS

How researchers compare genomic information to identify genetic alterations

People without condition People with condition

Genomic information
compared

Genetic alterations
= associated with
disease identified
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[VHS |
Health Education England
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MynbTudakTopHble/nonureHHbie 3a6oneBaHUS
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na reHeTU4YeCcKoro
TECTUNPOBAHUA
OObIYHO
MCMONb3yeTca KPOBb
NN CIOHa, 13
KOTOPOW BblOeNatoT
HHK. Nanee
CUYMNTbIBaeTcya bonee
500 000 «Ttoyek»
reHoMa

Ut enim ad minim veniam,
quis nostrud
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MynbTudakTopHble/nonureHHble 3abonesaHus

c edunano.ru

21



MynbTudakTopHble/nonureHHble 3abosieBaHUA
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MynbTudakTopHble/nonureHHbie 3a6oneBaHUS
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dapMakKoreHeTukKa
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dapMaKoreHeTMKa

YpoBeHb f0Ka3aTeIbHOCTH

Monnmopdusm (SNP)

[eH

3aboneBaHue —_—

TokcuuHo!

TokcnuyHo!

be3onacHo

PharmGKB

The Pharmacogenomics Knowledgebase
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2
X
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Toxicity/ADR. Metabolism/PK)

Patients with the AA genotype and cancer who are treated with fluoropyrimidine-based chemotherapy may have

Level of Evidence @ . L X )

Level 1A 1) complete DYPD deficiency and decreased clearance of fluoropyrimidine drugs and 2) increased risk and
increased severity of drug toxicity, in particular diarrhea, as compared to patients with the TT genotype.

Type A [[luoropyrimicines are often used in combination chemotherapy such as FOLFOX (fluorouracil, leucovorin and
Toxicity/ADR, M n/PK iplatin), FOLFIRI (fluorouracil, leucoverin and irinotecan) or FEC (fluorouracil, epirubicin and

Variant cyclophosphamide) or with other drugs such as bevacizumab, cetuximab, raltitrexed. The combination and
1S67376798 delivery of the drug may influence risk for toxicity. Other genetic and clinical factors may also influence response

Genes to fluoropyrimidine-based chemotherapy.
DPYD Patients with the AT genotype and cancer who are treated with flucropyrimidine-based chemotherapy may have

Phenotypes 1) DYPD deficiency and decreased clearance of fluoropyrimidine drugs and 2) increased risk and increased

Neoplasms severity of drug toxicity, in particular diarrhea, as compared to patients with the TT genotype. Fluoropyrimidines
OMB Race are often used in combination chemotherapy such as FOLFOX (fluorouracil, leucovorin and oxaliplatin), FOLFIRI

AT
(fluorouracil, leucovorin and irinotecan) or FEC (fluorouracil, epirubicin and cyclophosphamide) or with other

drugs such as bevacizumab, cetuximab, raltitrexed. The combination and delivery of the drug may influence risk
for toxicity. Other genetic and clinical factors may also influence response to fluoropyrimidine-based
chemotherapy.

Patients with the TT genotype and cancer who are treated with fluoropyrimidine-based chemotherapy may have
1) increased clearance of the drug and 2) decreased, but not absent, risk and reduced severity of drug toxicity as
compared to patients with the AT genotype. Fluoropyrimidines are often used in combination chemotherapy such
as FOLFOX (fluorouracil, leucovorin and oxaliplatin), FOLFIRI (fluorouracil, leucovorin and irinotecan) or FEC
(fluorouracil, epirubicin and cyclophosphamide) or with other drugs such as bevacizumab, cetuximab, raltitrexed
The combination and delivery of the drug may influence risk for toxicity. Other genetic and clinical factors may
also influence response to fluoropyrimidine-based chemotherapy.

% View Evidence

Mixed Pop

T

« Hide Evidence @~

1. Genotype AT is associated with increased exposure to fluorouracil in women with Colonic Neoplasms.
Case report. A 46-year-old woman was freated with FOLFOX and developed grade IV mucositis, diarthea and thrombocylopenia, as well as grade Il
alopecia. Six months later she complained from cognitive decline. Analysis showed strongly decreased DPYD activity. Sequence analysis revealed that the
patient was a heterozygote at rs67376796. Alsa had a novel nansense mutation (c1661C=T -p.R561X) that results in no residual DPD activity

% PMID:26804652 % Annotation Page

P-value Ratio Type

case series

Frequency Race Population Gharatteristics

Unknown

2. Allele Ais associated with decreased activity of DPYD.
The DPYD rs67376798 A allele was expressed in mammalian cells (HEK293 Fip-in) and protein expression and activity as compared to wild-type DPYD
was analyzed. Cells with the A allele had significantly lower activity as compared to wild-type. Residual activity was 35%. However, when DPYD activity
was assessed within a healthy cohort of 100 individuals (only one heterozygote was present in the population), there was only a tendency toward lower
activity (p=0.6176). Please note alleles have been complemented to the plus chromosomal strand.

% PMID:26804652 % Annotation Page
Povalue Ratio

<0.001

Type
cohort

Race. Population Charatteristics

Unknown




dapMmakoreHeTuka. BapdapuH
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BapdapumH -
AHTUKOATrYNAHT
HEeNnpPaMoro
nencTema, yrHeTaet
AaKTUBHOCTb
CBepPTbIBatOLLEN
CUCTEMbI KPOBU U
npenaTcTeyeT
ob6pa3oBaHMIO
TPOMOOB.

NeHbl CYP2CY9, CYP4F2,
VKORCI1 BnudI0T Ha
AO3UPOBKY
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OHKOreHeTUKa

Genomics England Cancer Programme

Human “Reference” Genome

> AGCGAGCTGATéCT

Blood Sample Sequencing
—
Viruses .
e.g HPV
Tumour Sample Sequencing

Germllne Somatlc
Mutatlon Mutatlon

> AGCGAGCTGATTCT

Environment

e.g Smoking

Random
Errors

Inherited
e.g BRCA
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CRISPR

edunano.ru

DIY Bacterial Gene Engineering CRISPR Kit

$159.00
Shipping: Calculated at checkout BEEE M

10 product reviews

Quantity:

Product Description

We ship 2-3 day, expect 5 business days for kit arrival but it will usually arrive faster.

Due to the overwhelming number of emails we will not respond to emails asking when your item will be shipped.

Understand we are doing our best to get it to you.
Comes with an example experiment that teaches you many molecular biology and gene engineering techniques.
Want to really know what this whole CRISPR thing is about? Why it could revolutionize genetic engineering? This

kit includes everything you need to make precision genome edits in bacteria at home including Cas9, tracrRNA,
crRNA and Template DNA template for an example experiment.
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NepBble TMO peTn
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KUTaMCKNM y4eHbIN X3
LI3AHbKYW MPUMEHWT
TexHonorntwo CRISPR
ONa poXaeHusa OByx
neTem Cc reHeTmyeckom
3awmTom ot BNY

OH BHec nsmeHeHud B reH CCR5
(C-C-peuentop XeMOKHHa 5)
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Opo6peHHaa FDA* reHHada Tepanusa

FDA approval brings first gene therapy to the
United States

f Share in Linkedin | % Email = &= Print

For Inmediate Release:  August 30,2017
This release was updated on Aug. 30, 2017 to correctly identify the FDA designations granted to Kymriah.

Espaiiol

The U.S. Food and Drug Administration issued a historic action today making the first
gene therapy available in the United States, ushering in a new approach to the treatment
of cancer and other serious and life-threatening diseases.

The FDA approved Kymriah (tisagenlecleucel) for certain pediatric and young adult
patients with a form of acute lymphoblastic leukemia (ALL).

c edunano.ru

*FDA - Foods and Drugs
Administration, CLLA
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Opo6peHHaa FDA* reHHada Tepanusa

FDA approves innovative gene therapy to treat

pediatric patients with spinal muscular atrophy,a o1\ mocTs Fenno-

rare disease and leading genetic cause of infant tepanesTueckoro
mortality npenapara «3o/ireHcMa»

CpPa3y nocrsie BbllNyCKa Ha

PbIHOK -2 125 000

ponnapos CLUA (nopsanka

The U.S. Food and Drug Administration today approved Zolgensma (onasemnogene 170 000 000 Py Gnei no

abeparvovec-xioi), the first gene therapy approved to treat children less than two years of Te Ky LLle My Ky p Cy) .

age with spinal muscular atrophy (SMA), the most severe form of SMA and a leading

f Share in Linkedin = &% Email = & Print

For Inmediate Release: ~ May 24, 2019

genetic cause of infant mortality.

“Today’s approval marks another milestone in the transformational power of gene and cell

therapies to treat a wide range of diseases,” said Acting FDA Commissioner Ned Sharpless, *FDA - Foods and Drugs
M.D. “With each new approval, we see this exciting area of science continue to move Ad mini str ati on, CLWA
beyond the concept phase into reality. The potential for gene therapy products to change

the lives of those patients who may have faced a terminal condition, or worse, death,

provides hope for the future. The FDA will continue to support the progress in this field by

helping to expedite the development of products for unmet medical needs through the use

of review pathways designed to advance innovative, safe and effective treatment options.”

c edunano.ru 39
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