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K (dsDNA) = 50
K (ssDNA) = 37

K (ssSRNA) = 40

A260 /A280 =1,8-1,9 — ynucrad




InekTpodopes

DNA restriction fragments
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Place mixture in the well of
an agarose or polyacrylamide
I. Apply electric field

\_._.,-\ =1— Gel particle

> Pores

Molecules move through pores
in gel at a rate inversely
proportional to their chain length

Molecules move through pores
in gel at a rate inversely
proportional to their chain length
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Subject to autoradiography
or incubate with fluorescent dye

e Signal corresponding
to DNA band
|R———|
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Bacterial DNA Plasmids
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CocTaB BekTOpa: pBluescript

* OpnoKVH pennukayum

Multiple Cloning Bite
E. coli

 CeneKkTUBHbI MapKeép Origia of - Bam I

Replication Smal
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Site



pBluescript I SK (+)

Nae | 131

| 442
Sspl2gso S 119 ’
Xmn | 2645
Scal 2526

Pvu 1 500

s i Pvu ll 529
BssHI1619
Kpn | 657 &

pBluescript Il SK (+/-) |8 . ..
phagemid vector Tssstnzez 151

2961 bp
Pvu Il 977

© Stralagene

Afllll 1153



CeBeHunpoBaHue [JHK
- MIPOYTEHUNE MNOCIIeaoBaTesiIbHOCTU

Knaccuyeckne mMetoabl:
* Makcam-I'mndept (xummn4yeckoe)
» CaHrep (aH3nmMaTmn4yeckoe)



CekBeHupoBaHue (CaHre

KB Each of four reactions contains Template — 3« 5

single-stranded target DNA 2 Primer— 5'0~0H 3’
to be sequenced,...
+ DNA

B ...all four deoxyribonucleoside
triphosphates (dCTP, dGTP, dATP,
and dTTP), DNA polymerase, ... holymerase

ﬂ .and one type of
dideoxyribonucleoside

J\
triphosphate (ddNTP) }; + ddATP \{ + ddCTP \1 + ddGTP\i + ddTTP \i

a8 During DNA synthesis, nucleotides are
added to the 3’ end of the primer with
the target DNA being used as a template.

Protein
sequence

DNA
sequence

ﬂ When a dideoxynucleotide is l l l l
incorporated into the growing Template

chain, synthesis terminates because deA |GATTCGAG. [ [ GATTCGAGCT! [[4 de
the dideoxynucleotide lacks a 3° OH. [ dC L“G

L_EddA V'l@ddT
ﬂ Both the normal substrate and a
ddNTP are used in the reaction; so
synthesis terminates at different
positions on different strands, ...

E) ... which generates a set of DNA fragments
of various length, each ending in a S
dideoxynucleotide with the same base.

ﬂThe fragments produced in each —

reaction are separated by gel
electrophoresis.
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Autoradiogram of
electrophoresis gel

(
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{9 The sequence can be read directly
from the bands that appear on
the autoradiograph of the gel, L
starting from the bottom. ’

w
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Sequence of Sequence of
complementary  original template
strand strand
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The sequence obtained is the complement
of the original template strand.
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A single-stranded DNA fragment whose
base sequence is to be determined (the
template) is isolated.

5!

3’

Each of the four ddNTPs is tagged with a
fluorescent dye, and the Sanger sequencing
reaction is carried out.

The fragments that end in the same base
have the same colored dye attached.

The products are denatured, and the DNA
fragments produced by the four reactions
are mixed and loaded into a single well on
an electrophoresis gel. The fragments
migrate through the gel according to size, ...

...and the fluorescent dye on the DNA is
detected by using a laser beam and detector.

& —8 & —8 —8

ﬂ Each fragment appears as a peak on the
computer printout; the color of the peak
indicates which base the peak represents.

ﬂThe sequence information is read directly
into the computer, which converts it into
the complementary—target—sequence.

ddCTP ddGTP ddTTP ddATP
@ o
dNTPs
;

Template Primer
strand (sequence

i known)
e -

Laser
3’ 5’ | ‘

51 3’
EYM GGATAATACTGTGTTG 5’

ey — 111NN

MEATAATACTGTGTITGGCGT

Electrophoresis

Longest Shortest
fragment 9 fragment
Detector
' ]
| 2
| [ | IV
| |
| ' J il I
| { A |
AT AA Gl G Gl GT 57
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[lonumepasHada uenHas peakuusa
(MLP)

— MeTof, NO3BOMSIOLLMI M3BMPaTENbHO CMHTE3MPOBATL GonbLUMe KONMYECTBa
onpenenénHbix pparmentos JHK

* «[ToninmepasHas» - ucnosnb3yetcs gepmeHT OHK-
nonvvepasa

» «LlenHasa» - COCTOUT N3 NOBTOPSOLLNXCA LIUKIOB,
konunyectso [IHK ¢ kaXkgbIiM LMKITOM
yBennymBaeTcsa B reOMeTpUYeCcKomn nporpeccum

1983 r, Kopu Mynnl/lc13



byde

[Mpanmepbl
dNTP

KCI

).
Tris

~ MgCl,
[Tonnmepasa
MaTpuua

KomnoHeHTh! [1LP

OnpegenainT amnnnuumpyembii y4acToK
«CTpounTenbHbIn Mmatepuany

MoHOBaneHTHbIE KaTUOH HeOBXxoauM AN ONTUManbHOM
rmopuansaummn npanmepos

[MogoepkaHme onTuMarbHOro And depmMeHTaTMBHOMN
peakuumn pH

buBaneHTHbIN KaTUOH Heobxoaum Anst paboTbl depMeHTa
Ocyuwectenset cuHTe3d AHK
AHanusnpyemsin obpasey AHK
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25-50 uuknos

Jrtanbl [1LIP

[MpegBapuTtensHa ~950C
A AeHaTtypauus
OeHaTypauus ~95°C
OTXur 50-70°C
AnoHrayus 68-72°C
PduHanbHas 68-720C
9roHrauus

100

80

Denaturt

Typical PCR Profile

Denature (94°C)

Time (sec)

;Fe p Elongat n (72°C)
C
\ s
60 \ | s
z.‘..'
ONE -
CYXCLE " Anncaling (54°C)
40
g 30 0 30 9 60 0 30 ‘0 34

1-10 MuH

10-60 cek
10-60 cek
10-180 cek

7-10 MuH
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AMNNINMPUKaATOPLI

TepmocTaTupoBaHue:

e TBEPAObIN TEPMOOSIOK (arieMeHT NenbThe)
*  KNOKOCTb

* MOTOK BO3ayXa
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[1LIP B peanbHOM BpeMEHN
(Real-time PCR)

OOQHOBpEeMEeHHas amnnundurkauus n N3sMepeHne Konm4ecTea
npoaykra

Hann4ne bnoopeCcLEHTHOro KpacuTens B CMecu
Hann4yne onTu4yeckoro 6rnoka B amnnudukarope

NMNHEWHbIN g

.
*
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e ..”..MO

- 15800 & 000t »”




Cucrtembl geTekumn

1. HecneundwuyHble
—  WHTepKanupyruwme kpacutenu (SYBR Green u
ap.)
2. CneundunyHble
— JIMHEWHbIE pa3pyLuaemble npobbl (TagMan)
—  «MOJIeKyndapHblie Maaukn» (beacons)
— MpuUMbIKatoLne npoobbl



IlnHenHble paspyLiaemble Npoob|
(TagMan = Tag-polymerase + Pac-Man)
_, 00

During annealing, the TagMan probe binds to the
target sequence

. Extension

——F(—p During extension, the probe is partially displaced
and the reporter is cleaved. The free reporter

. fluoresces

~ = e Reporter
;o o Quencher

Probe intact, reporter is quenched

Forward
Primer
5' -
3I 5I
5‘ 3I
-~ 5
Reierse

Primer



dapmakoreHeTKa npenapaToB Ans Jie4eHus TpoMO030B
HenpsiMble aHTUKoarynsaHTbI:

@)

BapdrapuH

KyMapuH
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doeHNPOKYMOH



3aboneBaHus, NPy KOTOPbIX HAa3Ha4YaloT HENPSAMbIE
aHTUKOAarynsHTbl:

*BeHo3Hble TPOMOO3bI

eJleroyHas TpomboaMbONUS

e TpoMb0O3MBONMYECKNE OCITOXKHEHUS, CBA3aHHbIE C MepLaTeribHOW apUTMUEN
N TpaHcnaHTaunen cepaeyHblX KrnanaHos

e IHpapKT MMOKapaa: CHUXeHne pnucka cMepTu, MOBTOPHOIO MH(papKTa

MUoKapaa v criydaeB TPOMOOIMOONNYECKUX OCITOKHEHUI



HexenaTtenbHble nekapctBeHHble peakunun (HJTP) — kpoBoTeveHus.
MHO (MmexayHapoaHoe HopManmM3oBaHHOE OTHOLLEHME).

[1pn npuMmeHeHnn BapdapnHa YacToTa KpoBOTEYEHUN OOCTUTAET 25%.

dakTopbl pyUcKka KPOBOTEYEHMI MPU MPUMEHEHNN HEMPAMbIX

aHTUKOArynsaHTOB:
e ConyTcTBytowme 3aboneBaHns

e [IpMMeHeHne apyrnx npenapaTos

e HapyLueHne 0o3npoBKu

° MH,D,VIBVI,D,yaﬂ bHaA YyBCTBUTEJIbHOCTDb

HeI'IpFIMbIe dHTUKOArynAaHTbl — aHTAaroHNCTbl BUTaMUHaA Kl
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MeTabonnim BuTammHa K1

Q Vitamin K, reductases o
CHs - NQO CHs
- VKORCA1
o
Phytyl Phytyl
O OH
Vitamin K, (VK1) Vitamin K, dihydroquinone
CYP4F2 (VKH2)
CO,H
Hydroxyvitamin K; v-Glutamy| Carboxylase (GGCX)
0,,CO,
Warfarin —i VKORC1
CYP2C9 COzH
CO;H

. Activated Blood
Phytyl Factor Proteins

(factor Il, VI, IX, X,

protein C, S, Z)

Hydroxywarfarin
(inactive metabolite)

O

2S, 3R-(+)-Vitamin K; epoxide
(KO)
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NMMonumopdomnam reHa CYP2C9

AnnernbHble BAPUAHTbI reHa:
— CYP2C9*1 - HOpPpMalibHaA KataJlimnTn4eckad akKTMBHOCTb

130 CGT_ 1075 ATT

! ! Exon 7
Arg Ile
]

— CYP2C9*2 (Arg144Cys) - NOHMKeHHas
KaTanntunyeckas akTUBHOCTb

130 TGT 1075 ATT

Exon 3 Exon 7

]
Cys Ile

— CYP2C9*3 (lle359Leu) — BblpaxeHHas NoHWKeHHas
KaTanutnyeckas akTMBHOCTb

130 CGT_ 1075 CTT

] [ /] ]

Exon 3 Exon 7

Arg Leu
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CHuxeHue o3bl BapdapvHa B 3aBUCUMOCTU OT
reHoTuna CYP2C9 (Lindh et al.,2009)

B PedepeHc

0%
-10%
-20%
-30%
-40%
-50%
-60%
-70%
-80%
-90%

i -19,6%

E -33,7% i -36,0%

% -56,7%
} -78,1%

*1/*1

*1/*2 *1/*3 *2/*2 *2/*3 *3/*3
feHoTnn CYP2C9

YacToTbl annenen B eBponenckou nonynaunu:
CYP2C9*2 —10%, CYP2C9*3 — 6%
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