2020. XObBTT, u 1, Xumuueckaa buonorusa (et, ut 12-40 — 14-15 HOXA)

I Xueoe/*u3Hb Kak cuctema

11. 02 Y70 TaKoe *nBOC/XKU3Hb C TOUKU 3peHUs Xumum - 1
13. 02 Monekynbr kneTku. Boaa. - 2

18. 02 CtpykTypa u yHKuUMsa benka - 3
20. 02 buonoruyeckue membpaHber ObmeH BelecTsom. TTpeobpasosaHue 3Heprum - 4

25. 02 KoHTpornbHas 1

IT MHpopMaLUMOHHbBIE NOTOKU

27.02 CTpyKTypa HYKNEeuHOBLIX KUCNOT, ABOUHAs cnupanb OHK — 5.

03. 03 buocuHTe3 HykneuHoBbIX kucnot — 6
05. 03 YnpaxHeHus ¢ HyKNeuHOBLIMU KUCIOTAMU - 7
10.03 buocuHTes benka - 8
12. 03 KoHTponbHas 2

ITT MeHoTUN U peHoTUN

17. 03 Perynauus skcnpeccuum reHos. Cuctema nepeaaym curHana. Pak - 9

19. 03 eHom, nnasmuasr, supycer. Npunn, BUY — 10

IV MHxeHepus v NpOMBILWNEHHOCTb
24. 03 MeHeTuueckas nHxeHepus - 11
26.03 BsepeHwe B buotexHonoruro. F’MO — 12
31.03 KoHTpornbHas 3

CeMUHapbl Mo rpynnam no oTAeslbHOMY pacnuUCaHuro
Paz6op koHTponbHou 1 ¢ 02.03 3abonen cemuHapuct 302 rpynnbi. CeMuHap nepeHoCUTCa pOBHO Ha 1
Heaenro (cnea. TTT, 10.50)
Pa3bop KOHTpOsibHOU 2
Pa3bop koHTposnbHOM 3



A pneumonia outbreak associated with a new coronavirus of
probable bat origin

For gPCR analysis, primers based on the S gene of 2019-nCoV were designed: RBD-qF1, 5'-CAATGGTTTAACAGGCACAGG-3'; RBD-gR1, 5'-
CTCAAGTGTCTGTGGATCACG-3'. RNA extracted as described above was used for gPCR using the HiScript Il One Step gRT-PCR SYBR Green Kit (Vazyme Biotech).
Conventional PCRs were also performed using the following primer pairs: ND-CoVs-951F, 5'-TGT- KAGRTTYCCTAAYATTAC-3’; ND-CoVs-1805R, 5-ACATCYTGATAN-
ARAACAGC-3'. The 20-pl gPCR reaction mix contained 10 pl 2x One Step SYBR Green mix, 1 yl One Step SYBR Green Enzyme mix, 0.4 ul 50x ROX Reference Dye 1, 0.4
ul of each primer (10 uM) and 2 ul template RNA. Amplification was performed as follows: 50 °C for 3 min, 95 °C for 30 s followed by 40 cycles consisting of 95 °C for 10 s and
60 °C for 30 s, and a default melting curve step in an ABI 7500 Real-time PCR machine.

High-throughput sequencing, pathogen screening and genome assembly Samples from patient BALF or from the supernatant of virus cul- tures were used for RNA extraction
and next-generation sequencing (NGS) using BGI MGISEQ2000 and Illumina MiSeq 3000 sequencers. Metagenomic analysis was carried out mainly based on the bio-
informatics platform MGmapper (PE_2.24 and SE_2.24). The raw NGS reads were first processed by Cutadapt (v.1.18) with minimum read length of 30 base pairs. BWA
(v.0.7.12-r1039) was used to align reads to a local database with a filter hits parameter of 0.8 FMM ((match + mismatch)/read length = fraction] value and minimum alignment

score of 30.
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YnpaxxHeHUa ¢ HYKNenHoBbIMN KUC/TI0TaMIn
B pacmsope u Ha msepoou ¢hase

1. JeHaTtypauusa OHK. INnhasneHne, Tnn.

2. PeHaTtypauna AHK, knHeTuka.

3. Tmébpnansaumna AHK, 3oHab! (FISH,
MUKPOYUNbI)

4. NonnmepasHas uenHaa peakums (+ B
peasibHOM BPeMeHU, Ha HocuTesne)

5. OnpeaeneHne nepBuYHOM CTPYKTYPbI AHK -
cekBeHuposaHue (Tpu NoKoJsieHnda, MeTo/
CaHrepa, lllumina)



PennnkaTtnBHasa BUIKa
B 0BYX MPoeKYuUsx

PHK-npaimap

OHK-nonumepaas 5

PHK-npaimen yonwHAeTC S5B-Genum
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| PHHK-npafAmen BuipezaaTcA

OHK-xamkaa
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5. 3

E Tonouzomepasa

AT
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JHK-ceazsIBaonIHe <0
DenKH 0

JHK-nonumepaza & JAHK-nonumepasa ¢

JHK- muraza
COEMHAET PasphiB

PparMeHThl
Okazaku

JHK- nonumepasa
p B‘//<
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ST
3acTpausaer Opells /

PHK-npaiiMep, cHHTEe3HpyeMBIH
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SI
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Jlugupylomas uens

KaK MOXXHO NePEeEHECTM NPOLIECC U3 XXNUBOW KJTETKU, IN VIVO,

B NPOOBUPKY, in Vitro?



JEHATYPALIUS - («oTx0A OT HaTypbI»),
paspyleHue cxoaHou (HaTMBHOW)
BTOPUYHOWU/ TPETUYHOU CTPYKTYpbI

OeonHaa cnupans OHK (N) ------- >
Aga otaenbHbIX Taxa JHK kak ctatuctmuyeckue
kny6ku (D)

PEHATYPALINS - («Bo3BpalleHue K HaType» ),
BOCCTAHOBEHME ucxoaHou (HaTUBHOW)
BTOPUYHOWU/ TPETUYHOU CTPYKTYpbI

fnbpuamsauma HK
OnNUroHykneoTuaHbIe 30HAbI
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aTypauun JHK

[leHatypauua [AHK
memrnepamypa, xuMmudeckue seujecmasa
(pH, 2yaHUOUH X/10puod, Mo4yeBUHa, hopmMamuo,

oumemusicy/ibghokcuo (AMCO)




Percent guanine plus cytosine
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Obpartmbie NpoLecchl.
cynepcnupasibHOCTb CTUMYUPYET YaCTUYHOE
packpydmBaHne ABOVHOW cnupasnn (aeHarypawuio)
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ObpaTnmble NPoLEeCcChl:
neHatypauma n peHarypauusa AHK

DMA denaturation and renaturation : strategic aspects

very limited renaturation
native DNA (palindromes?)

i

=1 fast chilling

100°

o slow chilling

- -

almost complete
renaturation

Hyperchromicity effect : disruption of the stacking

=> 30 to 40 % increase of UV (260 nm) absorption




CNOXHble MexaHn3Mbl peHaTypaunn

Renaturation of DNA
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Denatured
DNA strand
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MenneHHada KMHeTuKa peHartypauun HK
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ONUIroHyKNeoTnaHble 30HAb
HeKkomMnaemMeHTapHas napa

fﬁfi,/—GcTATTCAACTGAAGAGGGCACAGC/i:::/,GCTﬂTTCAaCTGGAG&GGGCACAGC-f””’

+ +
omur  CGATAAGTTGACTTCTCCCGTGTCG CGATAAGTTGACTTCTCCCGTGTCG
“30HA1’

T -25°| >T T« 05° >T*

m m m m
GCTATTCAACTGAAGAGGGCACAGC GCTATTCAACTGCAGAGGGCACAGC
CGATAAGTTGACTTCTCCCGTGTCG CGATAAGTTGAC,, TCTCCCGTGTCG

2 * 0
SMMpUKa note: T "is4" lowerthan T

(In general, there is a 1° drop for every 1% mismatch)



XPOMOCOMHbLIEe 30HAbI, FISH -
donyopecueHTHasa rmopmnamnsaumns

Chromosomal DNA on slide

Denaturation | =

\

B Renaturation with
fluorochrome-labelled
DMA probe
L = C
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Fluoresence In Situ Hybridization
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Labeling with
fluorescent dye 7 217- 4
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FISH. MeTtachasHble KeTku ¢ “tpunagenbguninckoin XpomMmocomomn”
(neperpynnupoBka bcr/abl cBa3zaHa ¢ XpoHMYecKon M1UenoreHHou
nenkemmen). XpomMoCcoMbl OKpalleHbl B CUHUI LIBET, NOKyc ABL1 —
KpacHbIn UBeT, 1okyc BCR — 3enéHbin uBeT. BBepxy cnesa —
XpOMOCOMa C NePECTPONKON, OTMEYEHA KpacHO-3e/1eHON TOYKOM




[Mbpnansaumna Ha TBepaon gase:
YUMb

OJIMTOHYKJICOTHAbI, HAHCCCHHLIC
Ha IMOBCPXHOCTb CCHCOPA



(Griffiths et al. 1999)

Oligonucleotide array
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Fluorescence-Detection DNA Chip

Thefourbases A, T, G and Cbind Ato T or G to C. Atarget DNA
sequence is analyzed by checking which bases the target DNA

bases bind.

’5. . e R S
Ty Irradiating
ﬁ lamer beam
e o .-t}
E

ARV

i

in
5

(o

&)
Labeling target DMA & '(-..
with fluarescent dye Hybridization and N ) e
: %Y cleaning of target .
TR w DNA 1 T
§ MR b / : Z ]
_lr_ . ;I"- s |- ‘.
- '|".'L t" . . / =0
Attzching the probe Probe DA Capturing images with the CCD sensor

D& o the chip

Identifying the hybridized probes by

image processing

Array Hybridization

* Single strand oligonucleotides stand on the chip
* Hybridization occurs in complementary strands

* Each microarray dot contains millions of identical strands

Single strands in the
area of a microarray dot

Strands hybridize

Noncomplementary strands Ui

in other regions of the chip Information from
do not hybridize millions of strands in

single dot

December 5, 2003 DNA Chip Team ME 381

M3C — npnbop ¢ 3apsaoBoN CBA3bIO
CCD - Charge-Coupled Device

Nano-Arrays: The Future of Gene Chips

*Electrochemical Sensing
*Why do we need other sensing

Today Tomorrow

3 pm

Nano scale array

There will be a resolution problem

December 5, 2003 DNA Chip Team ME 381



CpaBHUTeNbLHaa rmopunansauma aByx pasHbix AIHK Ha ymnax
HecbaniaHcupoBaHHble U3MEHEHUSA (MEPECTPOVKN)

(1 GO G 3 C
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Samplel Sample?2

75 RS

CySl CySl RT-PCR

v

Glass slide array

l

Micro array
DNA

5000 genes

Hybridize
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1306peTeHne waxmar 2 moE

T64=1+2+4+---+2E63=2E64-1=
18 446 744 073 709 551 615 = 18E18

Konnyectso 3epHa npumepHo B 1800 pa3 npesbllaeT MUPOBOA
ypoxai nweHuubl 3a rog (B 2008-09 arpapHoM rofly ypoxai coctaBusi
686 MJ/IH TOHH), TO €CTb NPEeBbILIAET BECb YpOXail NeHuLbl,
COGpaHHbIN 3a BCHO UCTOPUIO YesloBevecTBa.

B eAnHMUax maccbl: ecnv NPUHATL, YTO OA4HO 3EPHLILLKO MLLIEHULbI
MMEeEeT maccy 65 mr, Torga obuiaa macca neHnybl Ha lWaxmMaTHOM
pocke coctaBut 1200 munanapnos TOHH Unuv 1,2 TpuanoHa TOHH:

18446744073709551615 x 0,065 g / ( 1000000 g/t ) =1, 2 E12t

© AFP/Getty Images -

B TO BpeMsi kak KO/IM4ecTBO 3€épeH Ha nepsoit NOMI0BUHE [OCKM |£||H K n3 MyI\/II/II\/JI
BE/INKO, KOJIMYECTBO Ha BTOPOi NOMOBUHE MHOFOKPATHO €ro

npesbilwaeT. KonmmuecTBo 3€peH Ha NnepBoii NoI0BUHE [A0CKU TyTaHxamoH Obli/1 CbIHOM DXHATOHa
cocTaBnsieT 1 + 2 + 4 + ... + 2 147 483 648, Bcero 232 — 1 =4 294 (Amenxotena)unero

967 295 3épeH, nnu okosio 100 000 Kr puca npy Macce oAHOro HENAEHTN(ULIMPOBAHHONW CECTPbI

3€PHbILIKA 25 MT TyTaHxaMoH 6bli/1 XeHarT Ha

. _ AHXeCeHaMOH, TPETbEN AoUepy
Konn4yecTBo 3épeH cocTtaBndaeT npumepHo 3E-5 XHATOHA.
ymcna Asoragpo.

Ancestry and Pathology in King Tutankhamun's
Family // JAMA: the Journal of the American
Medical Association. — 2010.
DOI:10.1001/jama.2010.121. — PMID 20159872.



TTonumepasHas uenHas peakums (TTLLP)
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no xumum 1993 r.



UTO HY)XHO ObI/10 caenatb AN
NnoIMMepasHoun LuenHom peakummn?

s g 5'
o | l d > 3 Target DNA
DENATURATION 95°C ! — alg)ed
3’ T S ,
h ! - [t
ANMNEALING P pz ~50°C 2 3 separate strands
3 ———— i Annealprmars
< Extend primers
= 5
— Separate strands,
- . annaal primers
— " Extend primars

— A |

Each cycle doubles tha traget DA copy number




CoctaB ansa lNnLupP:
OHK-maTpuua

[1Ba npaiimepa, KOMNJIEMEHTaPHbIE NPOTUBOMO/OXHbLIM KOHLLAM Pa3HbIX Lenei
Tpebyemoro coparmeHTa AHK.

TepmoctabunsHaa AHK-nonnmepasa n3 tepmodunos: Thermus aquaticus (Tag-
nonnmepasa), Pyrococcus furiosus (Pfu-nonnmepasa), Pyrococcus woesei (Pwo-
nonnmepasa), Thermus thermophilus (Tth-nonnmepasa) n ap.

[e3okcupubonykneosuarpudocdarsl (dATP, dGTP, dCTP, dTTP).
loHbI Mg2+ ans paboTbl nonMmMepassl.

BydhepHbIv pacTBop, obecneunsatown pH, noHHyto cuniy. CoaepXXuTt conun, 6b14nia
CbIBOPOTOYHbIN a/IbOYMUH.

UTOObI M36exaTb ncnapeHusi peakLMoHHON CMecK, Ha NOBEPXHOCTb XNAKOCTU B
NpooupKe HacnamBaloT BbICOKOKUMsILLEE Mac/o (Ba3ennHoBoe). [ns
amnmdmkaTopa ¢ NnoiorpeBatoLLEeNnCs KPbILLKON 3TO He Aenator.

MupodhocdraTtasa ysenmumeaet Bbixoq MNLP-peakumnn, noCKoMbKy cMmellaer
paBHOBecCMKeE.

Ona PHK-matpuubl Hy>kHa PHK-3aBucumaa AHK-nonnmepasa, 4tobbl NOMyUYnTh
OHK-matpuyy



Oligo dT primer is

TTTT bound to

Reverse

transcriptase
llIlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllIIIII (RT)COpIeSfIrSt
cDNA strand

. Reverse
Lot i i v v i i eivvvriiiveviiiiiiviviriieeiiiiiiivvrriiiiiiiiiiiiiiigg transcrlptase

ARRN digests and
displaces mRNA
and copies
second strand of
cDNA

I NN NN AN NN NN NN NN NN | DOUbIe
strand
cDNA

KonnposaHne MPHK B kKJHK o6paTHON TpaHcKpunTa3omn
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l 96°
ﬂ so
i 12
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Lo iy e i i eni i erenyivryniierrivrieryirrpeyieriviiieiiiriiiiiiiiiggg
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L
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A. Double
strand
DNA

B.
Denature

C. Anneal
primers

D.
Polymerase
binds
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E.
Copy
T strands
FTTTTTTT T I T I I T I T T T T T I T I T T I I T T T I T I I T I I T I I T I T T I T I It T I I IIrrIIrni1 1
96°
NEERERRRERERERRRRRRRRRRRRNRRRERRRRRRRRRRNRRRRRRRRRRRRERERT I
F.
Denature
3
First round SRR L
of cDNA
synthesis

(4 strands)

LLLi i i e nr i erinirprinpipnrivrieviirreviiirynrpiyiiriiiiiiiiiiiiiggg 4




G.
Anneal
primers

50°

LLLi i i e nrieriniierievipnrivrieriirrpvyieryrrpviiiiiriiiriiiiiiiggg 4




H.
Polymeras

a 3 e binds




|. Copy
strands

72°

cDNA
synthesis
(8 strands)

Second
round of




J

Denature at 96°
S AR LR LR LR LR Anneal primers

at 50°

ITTrrrrrrrrrrrrrrrrr T rr T T rTrrrrrnhi
LLiiiiiigg

LLLi i e nrieriniierrnviinrivrieriirrpvyiiryrirpiyivrieiiiiiiiiiiigg 4




72°

K. Bind polymerase

(not shown) and copy

strands

2

Third
round of

cDNA
synthesi

s (16
strands)

4




LLLbir v rrrrrpniorrrrrrrrnrpniniiiiig

MTTTTTTITT I T I T I I I I I T I I T T I T I T T T T T I T TITITITITT
LLiiiiiil)

(NN NN N NN NN SN NN NN NN EEEEEEEEEE)

IMrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrTrrTIrrTrrTi iy rrrTTTITT T T T
(HENENENEE

Ll innrrrrrrronrrriinnitg

MTTTTITTITI T I I T T T T I T I T I T T I I T T T TTTTI T T TITITIT T
(INEEENENEE)

Lo i v rri i ey iveviiiiiivivrriieiiiiiiiiiviiiiiiiiiiiiiiiiigg

L.

Denature at 96°
Anneal primers
at 50°



Fourth
round of
cDNA
synthesi
s (32
strands)

72°

MTITTTITTT T I T T T I T T I T I T T I T T I T AT T I T T T TITITITITIT]
(HE NN N NN SN EEE NN NI EEEEEEEEEEEEE

MTITTTTITTI T I T I I I T I T I T I T I T I T I T I T I T T T T TITTITTT]
AN NN AN RN EN AR ANENENNNNA NN

MTTTTTTITT I T I T I I I I I T T T T T I T T T T I I T TI T TTITITTITTT
NN N N NN N NN NN NN NI NS NN NN NN EEEEEEEEEEEE)

MTITTTTTITITTITI T I I I T I T I I T I I T I T I I I I T I T T TTITITTITT T
AR RN AN R AN AN NN NN

M.
Copy strands at
72°



cDNA
strands
(32) are
now
shown as
lines




After 5 rounds
there are 32
double strands of
which 24 (75%)
are are same
size
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1306peTeHne waxmar 2 moE

T64=1+2+4+---+2E63=2E64-1=
18 446 744 073 709 551 615 = 18E18

Konnyectso 3epHa npumepHo B 1800 pa3 npesbllaeT MUPOBOA
ypoxai nweHuubl 3a rog (B 2008-09 arpapHoM rofly ypoxai coctaBusi
686 MJ/IH TOHH), TO €CTb NPEeBbILIAET BECb YpOXail NeHuLbl,
COGpaHHbIN 3a BCHO UCTOPUIO YesloBevecTBa.

B eAnHMUax maccbl: ecnv NPUHATL, YTO OA4HO 3EPHLILLKO MLLIEHULbI
MMEeEeT maccy 65 mr, Torga obuiaa macca neHnybl Ha lWaxmMaTHOM
pocke coctaBut 1200 munanapnos TOHH Unuv 1,2 TpuanoHa TOHH:

18446744073709551615 x 0,065 g / ( 1000000 g/t ) =1, 2 E12t

© AFP/Getty Images -

B TO BpeMsi kak KO/IM4ecTBO 3€épeH Ha nepsoit NOMI0BUHE [OCKM |£||H K n3 MyI\/II/II\/JI
BE/INKO, KOJIMYECTBO Ha BTOPOi NOMOBUHE MHOFOKPATHO €ro

npesbilwaeT. KonmmuecTBo 3€peH Ha NnepBoii NoI0BUHE [A0CKU TyTaHxamoH Obli/1 CbIHOM DXHATOHa
cocTaBnsieT 1 + 2 + 4 + ... + 2 147 483 648, Bcero 232 — 1 =4 294 (Amenxotena)unero

967 295 3épeH, nnu okosio 100 000 Kr puca npy Macce oAHOro HENAEHTN(ULIMPOBAHHONW CECTPbI

3€PHbILIKA 25 MT TyTaHxaMoH 6bli/1 XeHarT Ha

. _ AHXeCeHaMOH, TPETbEN AoUepy
Konn4yecTBo 3épeH cocTtaBndaeT npumepHo 3E-5 XHATOHA.
ymcna Asoragpo.

Ancestry and Pathology in King Tutankhamun's
Family // JAMA: the Journal of the American

Medical Association. — 2010.
[eHeTny aHanms — 3 LUKN DOI:10.1001/jama.2010.121. — PMID 20159872,
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Replication of Coronavirus

1 With their 5-protein, coronaviruses bind on cell
surface molecules such as the metalloprotease
samino-peptidase Ne. Viruses, which accessorily
have the HE-protein, can also bind on N-acetyl
neuraminic acid that serves as a co-receptor.

2 Sofar, itis not clear whether the virus get into the
host cell by fusion of viral and cell membrane or
by receptor mediated endocytosis in that the virus
is in-corporated via an endosome, which is subse-
quently acidified by proton pumps. In that case, the
virus have to escape destruction and transport to
the lysosome.

3 Since coronaviruses have a single positive
stranded RNA genorme, they can directly produce
their proteins and new genomes in the cytoplasm.
At first, the virus synthesize its RNA polymerase
that only recognizes and produces viral RNAs. This
enzyme synthesize the minus strand using the
positive strand as template.

4 Subsequently, this negative strand serves as tem-
plate to transcribe smaller subgenomic positive
RNAs which are used to synthezise all other pro-
teins. Furthermore, this negative strand serves for
replication of new positive stranded RNA genomes.

5 The protein N binds genomic RNA and the pro-
tein M is integrated into the membrane of the en-
doplasmatic reticulum (ER) like the envelope pro-
teins 5 and HE. After binding, assembled nucleo-
capsids with helical twisted RNA budd into the ER
lumen and are encased with its membrane.

6 These viral progeny are finally transported by
golgi vesicles to the cell membrane and are exocy-
tosed into the extracellular space.

Mot drawn to scale! Not all celiular compartments and enzymes are
shown. Colors: positive strand RNA (red), negative strand RNA (green),
subgenomic RNAs (blue).

Based on: Lai MM, Cavanagh D (1997). The molecular blology of
coromawinus. Adv. Virus Res (48) 1-100.




Kak “yBnaetb” npoaykt INLUP n cnegntb Ha ero
HakoneHneM B pexnme peasibHOro BpemMeHun?

Cuctemsbl getekuumn

1. HecneunduyHblie

2. CneunduyHble

— «MONEKynApHblie Mmasavykn» (beacons)

—  npumblikaowme npobol

MpAMOK
npanMep
5
7
+) J
+— -
obpaTHLIA
npaamep

1 - 30HO OTHKUraeTCa Ha OAHOW U3 Lenen

Mexay npAMbIM ¥ 0BpaTHbIM npaiMepami

MHTepKanupytouwme kpacutenu (SYBR Green u ap.)

NMHeWHble paspywaemble npobbl (TagMan)

JInHeNHble pa3pylaemble Npobbl

(TagMan = Tag-polymerase + Pac-Man)
____ Q0

s
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o
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2 - Taq AHK nonumepasa paclennseT 30HA,

W hNyOpECUEHLMA paaropaeTcs

3 - YnsoeHWe aMnnWKoHa BbllbIBAET

pasropaHune ogHoro ¢nyopodgopa



1.1 Iprvenenre nHaTeprampyronmx quiyopeciieHTHBIX areHToB. | Ipummmt SYBR Green. 2. MIcrionb30BaHNe MEYEHBIX JIMTOHY KJICOTHIIHBIX TPOO.

TagMan npotoxon.
B kauecTBE HHTCPKATMPYIOMICTO KPACUTEIIT HAMOO0JICE YACTO e ——
HCIIOJIB3YOT SYBR Gl'eell. TaqMan P ER O CHORAT Ha Mpamoit Npaimep
OCOOCHHOCTBIO KPACHTE IS 5[13:15161‘05‘1‘ ero CHOCOEZEHOCTL 00paz0BLIBATE L SOEAEIL 5
KOMTIIEKC TOJIBKO C AByX1enoueuHoit Monekynoit JIHK, xoTopas T R EASHOT ATHEHOCTH Ospmw""‘:npaﬁmep
CYIIECTBYET B MPOLECCE MOJTHMEPA3HOH HEMHOM PEaKIiK TOJIBKO Ha HoTMMepashL. B peakoHHy 1o v
craguu oTxura(npaimep-marpuua JHK) v 310Hranuu(aMInKoH). eMech go6asmsuor JIHK -1po6sL,
MedueHHEIe Ha 5'-KOHIe —— e e——
28 g 8g | — (iryopecrieHTHEIM KpacuTesieM, a e g——-
8 a8 8 8 BounasvaR Greent Ha 3'-xoHIe - ocdarroii rpynmnoi
8 8 2 ©nyopecueHuns

W racurTeieM EIJJ[}’OPBCHGHLIHH. PacujenneHne

[IpoOsr KOMIITIEMEHTAPHBI YHACTKY seHng

aMIUTHpHIIPY MO 001acTH.

8 [acuTeNs IOMIONAET HCITYCKAEMOE - ---==-== Em—
={?=[ﬁ} (uryopecrienTHO M MeTKOH B utore:
ﬁk;%ﬁ: 8 H3Iy4eHue, a (pocdarHas rpyIa B V' onyopecuenuin
8 83 8 3'-1o102KeHHUHN OIIOKUpYeT . —
8 =07 3 TOTAMEpasy. s - u—— ) :c,i,]:, ayere "
MGTOII; Molecular Beacons_ HpI/IMeHeHﬂe 2-x 30H10B C PC30HAHCHLIM
Molecular Beacons ormruaetcs ot TagMan Tem, it IMEPEHOCOM SHCPTHUMN. Meron nghtCYCIGY.
YTO KOHIIBI MPOOBI KOMIIIEMEHTAPHEL APYT APYTY. e
B cB0OOIHOM COCTOSHHH MOJCKYIPHBIC MASKH Hpnﬂm;r}[! B;E;TSH:HOCG 7
00pa3yoT «IIMHIEKY» (CTPYKTYpY, Korga 5" u 3°- S P ‘
KOHI[BI 30H/1a THOPHIH3YIOTCS ME/KIY COOO0I). S SRR O OHOTO 3oHn 1 o, 30H2
(pyopoddopa, i\';?
HAXOJAIIETOCA Ha 3'- § 3 sk ¥

KOHIE MEPBOTO 30HAA, CensbiBatne 3oHga ¢ matpuued (AHK)

\ Hybrid SRR ODOMY, ) MepeHoc Uany4eHna
P b o HAXOAAIWEMYCs Ha 5'- P
1

KOHIIC BTOPOTO 30H1A,

L et i 2 S KOTOPBIi MIPOHCXOIAT, o ¥ ¥ el »
o T ERNNEREEN ERRNERERR
MEKAY OBYMS LHK
®IyOpOTCHHAS LITHJIBKA - HEOOIBIIAS OXHOLETIOUCHHAS ¢yopodopamu \ ¥
moickyna JJHK, xoTopast B CBOOOIHOM COCTOSHHH CTIOCOOHA cocrtasmseT 1-3 ' _
00pa30BbIBATH BTOPHYHYIO CTPYKTYpY. [1pH rHOpramsamum HYKI€OTHIA.

npo0bI C MATPHULICH BTOPHYHAS CTPYKTYpa Paspymaetcs
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KnuHetnka amnandonkaunm AHK
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OnpepaeneHune nepsuyHon cTpykTypsb! AHK -
nocnenoBaresibHOCTU HYKNeoTUA0B — 3TO
cekBeHuposaHue (sequencing)

—HepBlAUHad NocAneaaBarensHoCTE

Tpl/l MNOKOJ/1IEHNA METOAOB CEKBEHNPOBaAHWA.

e Knaccuka, metog CaHrepa

* BbICOKONPOM3BOAUTENIbHOE
(“cnepytoulero nokoneHna”, NGS)

* elNHNYHbIE MO/EKY/IbI

NGS

BEICOKONMPOWIBOOWTENEHOE
CEKBEHWPOBAHWE

' . ‘

B

HIM® AHK-TexHonorusa
2015



[IMHaMunKa pa3BuUTuA
BbICOKOMPON3BOANTENNILHOIO CEKBEHNPOBaHUS
2

Developments in High Throughput Sequencing
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INHK-nonnmepasHoe ceKkBeHnpoBaHne
Tpwu BapraHTa BBeAeHNA METKM B HOBYIO LIEMNb
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Labeled terminator (ddNTP) %"
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OparMeHToB B NMOMOLWbH QPTIYOPECUEHTHDbIX

TEPMUHATOPOB (BCromHUTE auuKkioBup)

PCR in presence of fluorescent, chain-terminating nucleotides

1“?Tﬁﬂﬂﬂﬂﬂﬂv“lo
/ l/

v v

s e
RAAAE AAR

7] &) 6] () o) [A] RLOCICICICICE FREmCRE
FRERCAEE Y, AAEAERAAE
.4 P
\ / Fragments run through gel electrophoresis
TACT A CTOC
Laser beam Photomultiplier
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Fluorescent fragments
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g

detected by laser and represented on a chromatogram



CekBeHUpoBaHMe egUHNYHbIX MOJIEeKY/1.
Oxford Nanopore

MpYHUMN OCHOBaH Ha UCMNO/b30BaHUN MeMbpaH ¢ 6eNKoBbIMM HaHOMOpaMK, Yepes KoTopble

npotarnsaetca monekyna AHK. CekBeHaTtop pasmepom ¢ USB-anck. Boicokasd CKOPOCTb, OYEHb
BbICOKas YacToTa OLLUMOOK, HU3Kas NPon3BoANTENILHOCTL (nokal)

&

-
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DNA DOUBLE =
HELIX - !|

LA

Fd

© A flow of ions through
the pore creates a current
Each base blocks the
flow to a different degree,
altering the current.

© One protein
unzips the
DNA helix into
two strands.

GATATTGC GATGCCG
L]

0 A second
protein creates
a pore in the
membrane
and holds

an “adapter”
molecule.

© The adapter molecule
keeps bases in place long
enough for them to be
identitied electronically.




CeKkBeHnpyoLme LeHTPLI
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Photo taken in May 2016
Opening in Sep 2016
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* CCKBEHHPOBaHME FT€HOMOB M TPAHCKPUIITOMOB de novo

- Ha4yaJ10 OOJBIINHCTBA MOHGKYHHPHO-6I/IOJIOI‘I/I‘-IGCKI/IX N I'CHCTHNYCCKHUX I/ICCJ'ICI[OB&HI/II\/JI Ha
HEMOACIIbHBIX O6’beKTaX,

- IIOUCK KPYIHBIX TEHOMHBIX MIEPECTPOEK

* IOJTHOT€HOMHOE peCeKBEHUPOBaHHe

MOMCK MYTallUi, aCCOLIMUPOBAHHBIX C OOJIC3HAMM,
KapTUPOBAHUE I'€HOB,

T€HOMBI OTAEJIbHBIX TUIIOB KJIETOK,

ananu3 apesHen JJHK

* HAIIPABJICHHOE PeCEKBCHUPOBAHME

OMOMEIUIINHA: CKPUHUHT MYTallMi ¢ K3BECTHOM POJIbIO B Pa3BUTUHU 00JIE3HEH U MOUCK
HOBBIX MyTaIlUl

* AaHAJIU3 TPAHCKPHUIITOMA

CpPaBHECHHUE YPOBHEM AKCIIPECCHUM, IIOUCK HOBBIX F'€HOB M M30()OpM, aHHOTaLMs de novo
CEKBEHUPOBAHHBIX TEHOMOB

* IHK-0eakoBbie u IHK-/IHKoBbIe B3anmMoaencTBust

MIOMCK CAalTOB CBSA3bIBAHUS TPAHCKPHUITIIMOHHBIX (PaKTOPOB, U3YUEHHE MPOCTPAHCTBEHHOM
OpTraHu3aIu XpOMaThHA

* METAr¢€CHOMUKA

aHaJIN3 pa3HOOOpa3uss MUKPOOHBIX COOOIIECTB



OnpeaeneHa NepBuYHaAg CTPYKTYpa MHOrMX reHOMOB.
3a4yem MHOro CEKBeHUPOBATb U KOMUTb «MACCUBLI»?
(«Cnuwkam mHora bykagpm>» - U3 UHTepHeTaq)
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Genome Sizes

http://www.jcvi.org/cms/home/
Kpelir BeHTep

NHCTUTYT reHOMHBIN UCCneAoBaHUM

In January 2012, Life Technologies
introduced a sequencer to decode a
human genome in one day for $1,000

Mycoplagma yeast Fruit fly Roundworm Human Arabidopsis Rice Corn

22-23 mana 2019 NGS-2019

PH/MY TlMnporosa
Bupycer: rpunn, BUY, renatut, npou. P

TTaTtoreHHbIe 6akTepumn: Yyma, xonepa, Tybepkynes, cupunuc, a3ea

MogaenbHbIe U OCHOBHbIE 3YKApUOTLI
KMBOTHbIE: Hematoaa, Apo3ogpuna, MbIlb. Yenosex. PLIHOK 2018 — 3 MpA
PacteHusa: apabuaoncuc, puc, Kykypysa 2024 — 22 MnpA
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Dividing Saccharomyces cerevisiae (baker's yeast) cells.

MHOrokneTo4HbIe O.CI.HOKJ'IeTO‘-IH ble (9 9 c,/O) CUHTETUYEeCKUne
* BUAUMbIE TNNA3OM  BUAUMDBIE UHCTPYMEHTOM HeBuammbIie U TOJIbKO YUNTAemMblie
2010
1665, 1674 2014
BeHTep
[YK, JIeBEHIyK BeHTep
5 BupTyasibHas e-kneTka wholecell.stanford.edu
€ 1996, Tomuta (127 reHoR) » Bce 525 reHoB



HeMenKoKNeTOYHbIN pakK JNerkoro
CEKBEHMPOBaHWE N nHanBuayanbHaa megumunHa?

NON-SMOKERS ;
Overexprassion/

ampilification
6% NSCLC

HER-2

Overexpression
B o NsCLC

A, Overexpression
5% NSCLC

Mutation in
5% NSCLC

Mutation in
10-15%%
MNSCLC

Mutation/
amplihication in
5% NSCLC

Mutation in

515% NSCLC

Mutation in
2% NSCLC
B @ SMOKERS
franslocation

EMLA-ALK ,L
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2-79% NSCLC
apoptosis

/)

0 roliferation
\

angugenesis

Lung cancer remains as one of the most aggressive cancer
types with nearly 1.6 million new cases worldwide each year.
There are an estimated 222,520 new cases and 157,300
deaths from lung cancer in the United States in 2010 [1]. Non-
small cell lung cancer (NSCLC) subtype represents 85% of all
cases of lung cancer, while small cell lung cancer (SCLC)
subtype comprises 15%

Mutations in at least one of the established lung cancer driver
genes including egfr, kras , braf, her2, akt1, nras, pik3ca,
mek1, eml4-alk and met amplification are found in
approximately 60% of tumor specimens, and greater than 90%
were “exclusive”: only one mutation was found in a
particular tumor [2].

Epidermal growth factor receptor (EGFR) exhibits
overexpression or aberrant activation by mutations in 50 to
90% of NSCLC

EGFR pathway in NSCLC. Mutations, amplification or
overexpression of growth factors receptors such as EGFR,
HER-2 and C-MET are most frequent in NSCLC tumors from
non-smokers patients. All these genetic alterations have been
observed commonly in adenocarcinomas, women and Asiatic
ethnicity. EML4/ALK fusion gene is associated to NSCLC from
young and non-smokers patients. KRAS mutations and
signaling pathway depending to KRAS are most frequent in
smoker patients. PI3K signaling pathway modifications are
most frequently observed in squamous cell carcinomas



e CekBeHupoBaHmne COVID-19
PubMed — 34 ref 05/03/202

Zhou P, Yang XL, Wang XG, Hu B, Zhang L, Zhang W, Si HR, Zhu Y, Li B, Huang CL, Chen HD, Chen J, Luo Y, Guo H, Jiang RD, Liu MQ, Chen Y, Shen XR, Wang X,

Zheng XS, Zhao K, Chen QJ, Deng F, Liu LL, Yan B, Zhan FX, Wang YY, Xiao GF, Shi ZL.

1 CAS Key Laboratory of Special Pathogens, Wuhan Institute of Virology, Center for Biosafety Mega-Science, Chinese
Academy of Sciences, Wuhan, People's Republic of China.

2 Wuhan Jinyintan Hospital, Wuhan, China.
3 University of Chinese Academy of Sciences, Beijing, People's Republic of China.
4 Hubei Provincial Center for Disease Control and Prevention, Wuhan, People's Republic of China.

5 CAS Key Laboratory of Special Pathogens, Wuhan Institute of Virology, Center for Biosafety Mega-Science, Chinese Academy of Sciences, Wuhan, People's Republic
of China. zIlshi@wh.iov.cn.

A pneumonia outbreak associated with a new coronavirus of probable bat origin.
Nature. 2020 Feb 3. doi: 10.1038/s41586-020-2012-7. Epub ahead of print. PMID: 32015507.

Since the SARS outbreak 18 years ago, a large number of severe acute respiratory syndrome-related
coronaviruses (SARSr-CoV) have been discovered in their natural reservoir host, bats1-4. Previous
studies indicated that some of those bat SARSr-CoVs have the potential to infect humans. Here we report
the identification and characterization of a novel coronavirus (2019-nCoV) which caused an epidemic of
acute respiratory syndrome in humans in Wuhan, China. The epidemic, which started from 12 December
2019, has caused 2,050 laboratory-confirmed infections with 56 fatal cases by 26 January 2020. Full-
length genome sequences were obtained from five patients at the early stage of the outbreak. They are
almost identical to each other and share 79.5% sequence identify to SARS-CoV. Furthermore, it was found
that 2019-nCoV is 96% identical at the whole-genome level to a bat coronavirus. The pairwise protein
sequence analysis of seven conserved non-structural proteins show that this virus belongs to the species
of SARSr-CoV. The 2019-nCoV virus was then isolated from the bronchoalveolar lavage fluid of a critically
ill patient, which can be neutralized by sera from several patients. Importantly, we have confirmed that this
novel CoV uses the same cell entry receptor, ACE2, as SARS-CoV.
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For gPCR analysis, primers based on the S gene of 2019-nCoV were designed: RBD-qF1, 5'-CAATGGTTTAACAGGCACAGG-3'; RBD-gR1, 5'-
CTCAAGTGTCTGTGGATCACG-3'. RNA extracted as described above was used for gPCR using the HiScript Il One Step gRT-PCR SYBR Green Kit (Vazyme Biotech).
Conventional PCRs were also performed using the following primer pairs: ND-CoVs-951F, 5'-TGT- KAGRTTYCCTAAYATTAC-3’; ND-CoVs-1805R, 5-ACATCYTGATAN-
ARAACAGC-3'. The 20-pl gPCR reaction mix contained 10 pl 2x One Step SYBR Green mix, 1 yl One Step SYBR Green Enzyme mix, 0.4 ul 50x ROX Reference Dye 1, 0.4
ul of each primer (10 uM) and 2 ul template RNA. Amplification was performed as follows: 50 °C for 3 min, 95 °C for 30 s followed by 40 cycles consisting of 95 °C for 10 s and
60 °C for 30 s, and a default melting curve step in an ABI 7500 Real-time PCR machine.

High-throughput sequencing, pathogen screening and genome assembly Samples from patient BALF or from the supernatant of virus cul- tures were used for RNA extraction
and next-generation sequencing (NGS) using BGI MGISEQ2000 and Illumina MiSeq 3000 sequencers. Metagenomic analysis was carried out mainly based on the bio-
informatics platform MGmapper (PE_2.24 and SE_2.24). The raw NGS reads were first processed by Cutadapt (v.1.18) with minimum read length of 30 base pairs. BWA
(v.0.7.12-r1039) was used to align reads to a local database with a filter hits parameter of 0.8 FMM ((match + mismatch)/read length = fraction] value and minimum alignment

score of 30.

Article

S e iy e
Wl ving M1, complataganama 83

—  Cmeaiimteme cnsine
smgTEnt 1, complets s 05
\\_.unmmnm-mmm
il T 1L corm e e e £
Clue o ma e vins
SRS GV (1.378) compits e 28
Pros b ph g W _Pa - b an
compiets ganama 8

Hypaoter fugifme ichnovine

s grrant B8, compd et sequance (4]
0 o e D
ELLRI= P T L

4 L

CRFW oRFiD Ll

[

10,00 15ma mam 250m nma

i riarm mn uclechi da passition

maa~

m— AN Co' B
— BatiCod HalGid

S0+

el mckichm et by (75

ButCov 2045
— Bt SARS-CoV W
== Bat SANZ-CoV HHLO -1

409

100m 150m 200m =ma nma

i rcarm s ot e ot on

a Som

e e sequen ces o foom plete genom s of oo rona vineses . MHV, murine

Fig. 1| Gen ome character zatl on o (2019 nCoV. 2, Metagenom ks an by s of
hepanis vinus FEDV. poran eepidemic dianmhoeavinas; TGEV, porcine

meENTgen aration s equencing of BALF from patient IDUMS. b, Genomic

organizasanod 20 -nCoV WIVDS. Mmembrane. ¢ Semillarny plotb s edon
el bergm b gemo mie sequencea (20 F-rloV WY FulHeng thigenome
sequenies ofSARS-CoV BN, bar SARSr-CoV WIVL, b coronavinas RaTG1 3 and
FC45 werenssdasreference sequences. . Phdogeneticires basedon

trarsm kb be g i emmern s vine The scale bars mpresem ] subsmuions
pernuclentide postion Descipion sof the setangsand softwaresha was
wedarendudedin heMethods



Journal Pre-proof
A.A. Elfiky, Anti-HCV, nucleotide inhibitors, repurposing against
COVID-19, Life Sciences(2020),
https://doi.org/10.1016/5.1£s.2020.117477 (26.02.2020)

Ribavirin
« 1B sl


https://doi.org/10.1016/j.lfs.2020.117477

	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20
	Страница 21
	Страница 22
	Страница 23
	Страница 24
	Страница 25
	Страница 26
	Страница 27
	Страница 28
	Страница 29
	Страница 30
	Страница 31
	Страница 32
	Страница 33
	Страница 34
	Страница 35
	Страница 36
	Страница 37
	Страница 38
	Страница 39
	Страница 40
	Страница 41
	Страница 42
	Страница 43
	Страница 44
	Страница 45
	Страница 46
	Страница 47
	Страница 48
	Страница 49
	Страница 50
	Страница 51
	Страница 52
	Страница 53
	Страница 54
	Страница 55
	Страница 56

