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«Knaccumyeckunm» TLP
,B,ETGKLLI/IH MPOLAYKTa MO OKOHHYaHWIO PeaKL N

Ornithobacterium rhinotracheale B mdce Kypulbl Mpwv PasIMYHbIX MeTodax
nevyeHnd. Baato ¢ http://vettorg.net/magazines/3/2007/130/668/
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Analysis of Relative Gene E
Time Quantitative PCR and

Kenneth J. Livak* and Thomas D. Sc I l P
*Applied Biosystems, Foster City, California 84404; and 1

Washington State University, Pullman, Washington 991
The two most commonly used methods to analyze ¢
real-time, quantitative PCR experiments are absolute g
tion and relative quantification. Absolute quantificati B P E M E H H
mines the input copy number, usually by relating the P
to a standard curve. Relative quantification relates the F
of the target transcript in a treatment group to that o
sample such as an untreated control. The 2 20T me
convenient way to analyze the relative changes in gene e
from real-time quantitative PCR experiments. The purpd
report is to present the derivation, assumptions, and ap
of the 2-24C" method. In addition, we present the deriv
applications of two variations of the 2 %" method th4
useful in the analysis of real-time, quantitative PCR datd
Etsevier Science (LI5A)
Key Words: reverse transcription polymerase chain

quantitative polymerase chain reaction; relative qua
real-time polymerase chain reaction; Tag Man.

Reserve transcription combined with the p
ase chain reaction (RT-PCR) has proven to be
ful method to quantify gene expression (1-3
time PCR technology has been adapted to
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[TpuMeHeHne B Hay4YHbIX NCCIeJ0BaHNAX

« AHaNN3 3KCNpeccu reHoB 1 MIRNA
« AHANN3 YPOBHA MeTunnpoBaHnda HAHK
« DUIOreHeTn4eckmne nccnenoBaHm

« AHaNM3 SNP

o« AMNANMUKaUnm JHK Kak 3Tan
CeKBeHNpoBaHNA

« AMNAMMUKaunga JHK gna reHHo-
NHXEHEPHbIX MaHWMY gL
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* AHAIN3 IKCMNPEeccnin reHoB W1
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AHann3 konm4ectsa MPHK rera (gRT-PCR)
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aligo AT primer Sapf——
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* GpppGCAUCGCATTAUGCAAAGGGCTIINGCA UG aaaaAAARAAAARAAR 3%

4 . 5t
specific primer acgtaact

* GpppGCAUCGCAUTRUGCEAAGEGCUIIGCAINIG A asaaaaaaaaaaaaaa 37

random primer o R
GpppGCAUCCCATIRUGCGARGGGCUULGCAUUGAaaaaaaaaaaaaaaaa 37

Konugecreennsniii 11LIP

Toranenan PHK OO0parHas TpaHCKPpUNIIUS

Komnaumenrapuasn JIHK

(cDNA)



AHanms konndectsa MPHK reHa (gRT-PCR)



AHann3 konm4ectsa MPHK rera (gRT-PCR)
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AHanms konndectsa MPHK reHa (gRT-PCR)

*/I3y4eHne mexaHn3mMoB peakuii OpraHmnM3mMoB
Ha BO34EWNCTBME BHELIHUX (DakKTOPOB
(paonobunoniornd, MakTopraabHaa KO0 N4,
TOKCUMKONOTNSA, 1. T. O.)



HeTepMmuyecknn sdekT TeparepLUoBOro N3ay4eHnd Ha
SKCMPeCcCuto reHOB MblLUMHbBIX CTBOJIOBbLIX KJIE@TOK

( Alexandrov et al., 2011)
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AHanms konndectsa MPHK reHa (gRT-PCR)

*I3y4eHne MexaHn3mMoB peakLmm OpraHnM3mMoB
Ha BO34EWNCTBME BHELIHUX (DakKTOPOB
(paonobunoniornd, MakTopraabHaa KO0 N4,
TOKCUMKONOTNSA, 1. T. O.)

*13y4eHre MexaHn3mMoB MOpPMOreHesa,
CTapPEHWNSA, eCTeCTBEHHbIX PUTMOB 1 MPOYUMX
MU3NONOTNHECKX MPOLLeCcCoB



[IHEBHbLIE PUTMbl U3MEHEHUNHA SKCMPEeCcCnm
reHoB Cry 1, Cry 2, Clock n Cycle y

MaHOpPenopoBbIX Noannos (Hoadley et al.,
2011
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AHanms konndectsa MPHK reHa (gRT-PCR)

*/I3y4eHne mexaHn3mMoB peakuii OpraHmnM3mMoB
Ha BO34EWNCTBME BHELIHUX (DakKTOPOB
(paonobunoniornd, MakTopraabHaa KO0 N4,
TOKCUMKONOTNSA, 1. T. O.)

*13y4eHre MexaHn3mMoB MOpPMOreHesa,
CTapPeHnd N eCTeCTBEeHHbIX PUTMOB M MPOYUX
MU3NONOTNHECKX MPOLLeCcCoB

‘Beprndunkalngd BbIKJTOYEHUNA/CHUXEH NS
AKTVBHOCTW FreHa B MYTaHTHbIX OpraHm3Max,
AHaNN3 SOPEKTUBHOCTU reHeTUnYeCckKmnx
KOHCTPYKLWI CBEpXakKTMBaL WK onpedeneHHblX
reHOB. AHAIN3 3PPEKTUBHOCTY
DOPMaKOJIOTMNYEeCKOW MOONMDUNKaLLINY
AKTVBHOCTW onpegesiéeHHbIX TeHOB.
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RESEARCH ARTICLE

Increase of Drosophila melanogaster lifespan due
to D-GADD45 overexpression in the nervous system

E. N. Plyusnina - M. V. Shaposhnikov -
A. A. Moskalev

Received: 30 August 2010/ Accepted: 29 November 2010/ Published online: 9 December 2010
© Springer Science+Business Media B.V. 2010

Abstract The GADD45 protein family plays an Introduction
important role in stress signaling and participates in

the integration of cellular response to environmental and The ability of the cell and organism to respond
physiological factors. GADD45 proteins are involved in adequately to stress is important requirement for a long

[Ipo3o@usl, B HEepPBHOW TKaHW KOTOPbIX
CBepxakcrnpeccunpoBaH reH D-GADD45  wnmMmeloT
YBEJIMHEeHHYIO NPOOOTKNTENBHOCTL KN3HW.
Hannyme cBepxakcnpeccnn 0bIJI0 BEPUDHULNPOBAHO

C nomolbo gRT-PCR.



AHanms konndectsa MPHK reHa (gRT-PCR)

‘I3yd4eHne MexaHn3mMoB peakLU OpraHM3mMoB
Ha BO34EWNCTBME BHELIHUX (PakKTOPOB
(pagonobunonorng, MakToprasbHad 3KO0rng,
TOKCUKOMOTNSA, . T. O.)

*I3y4yeHne MexaHn3mMoB MOpPMOreHesa,
CTapPeHnsa N eCTeCTBEeHHbIX PUTMOB M MPOYKX
DOU3NONI0TNYEeCKMX MPOoLLeccoB

‘Beprndrkalnda BoIKJTYEHVA/CHUKEHINS
AKTVBHOCTW reHa B MYTaHTHbIX OpraHn3Max.
AHaNN3 SPPEKTUBHOCTUN reHeTUnYeCckKmnx
KOHCTPYKL MW CBEepXakKTMBaLWK onpegeneHHblx
reHoB. AHaNN3 3PPEKTUBHOCTI
DOPMaKOJIOrMYECKOWM MOONDUNKaLLNY
AKTUBHOCTW ONpedeneHHbIX TreHOB.

*/I3y4eHne MmexaHn3MoB BO34ENCTBUS

F;I/If\l_lf\l_lllllﬂf“lllll NIl2"T1AD111 1IN DNl l1lL I DO/ TTTn



PEPCK mRNA fold ratio

HNencrteue 20-rmgpoKCM3KON30Ha Ha MeTaboIn3M I1H0KO03bl B

HA4lIE kneTKax
(Kizelsztein et al., 2009)
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Treatments Treatments

..dose-dependent inhibition of Dex-cAMP stimulated expression of
phosphoenolpyruvate carboxykinase (PEPCK) (B) and glucose-6-
phosphatase (G6Pase) (C) gluconeogenic enzymes. ..



AHanms konndectsa MPHK reHa (gRT-PCR)

‘I3yd4eHne MexaHn3mMoB peakLU OpraHM3mMoB
Ha BO34EWNCTBME BHELIHUX (PakKTOPOB
(pagonobunonorng, MakToprasbHad 3KO0rng,
TOKCUKOMOTNSA, . T. O.)
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KOHCTPYKL MW CBEepXakKTMBaLWK onpegeneHHblx
reHoB. AHaNN3 3PPEKTUBHOCTI
DOPMaKOJIOrMYECKOWM MOONDUNKaLLNY
AKTUBHOCTW ONpedeneHHbIX TreHOB.
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5' 3' miRNA

:

5" AAAA(A), 3' Polyadenylation
ST ’3"“ T AAAA(A), 3' . Re'verse_franscription
PEEENVTTTTT = _ 5 using miScript
Oligo-dT primer HiSpec Buffer

with universal tag
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3 [T, A4 Al £ T
T 51
m-l'----.'-l-ulb?’n Ist PCR CYCIG

miScript Primer Assay

miScript Primer Assay
(forward primer)

3 o™ 5 Subsequent
9’ “ TN 3' PCR cycles

miScript Universal Primer
(reverse primer)

Cxema 13
PYKOBOACTBa K
cncteme miscript]
MIRNA PCR Array
(QIAGEN)
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[ Induction of ZEB by inactivation of BB is a key determinant of the mesenchymal phenotype of breast cancer. Review (2641
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Makagama H, Taya Y, Saya H.

J Biol Chem. 2012 Jan 19. [Epub ahead of print]
PMID: 22262832 [PubMed - as supplied by publisher]
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J. Radiat. Res.. 52, 743-751 (2011)

Expression Profile of Apoptosis Related Genes and
Radio-sensitivity of Prostate Cancer Cells

Zhenhua HE'?, Ye ZHANG?**. Satish K. MEHTA*>, Duane L. PIERSON*,
Honglu WU* and Larry H. ROHDE?

Prostate cancer cells/X-rays/Monensin/A poptosis/Gene expression.

Radio-resistant or recurrent prostate cancer represents a serious health risk for approximately 20%—
30% of patients treated with primary radiation therapy for clinically localized prostate cancer. In the
present study, we investigated the expression profiles of 84 genes involved in various apoptosis pathways
in two prostate cancer cell lines LNCaP (P53+ and AR+) and PC3 (P53— and AR-). We also studied the
effect of monensin, an apoptosis inducing reagent, in X-ray-induced cell killing. Comparison of gene
expressions between unirradiated LNCaP and PC3 cells revealed distinguished gene expression patterns.
The data showed a significantly higher expression level of genes involved in the caspase/card family and
the TNF ligand/receptor family in PC3 cells, whereas, LNCaP cells exhibited higher expressions in the
p33 related genes. At 2 and 4 hrs post a 10 Gy X-ray exposure, changes of gene expressions were detected
in a significant fraction of the genes in LNCaP cells, but no significant changes were found in PC3 cells.
There was no significant apoptosis-inducing effect of X-rays (up to 10 Gy) in both cell lines; however,
monensin was shown to be effective in inducing apoptosis in LNCaP, but not in PC3 cells. In addition, the
effect of combined treatment of monensin and X-rays in LNCaP cells appeared to be synergistic. Our
results suggest that monensin may be effective for both cancer cell killing and radiosensitizing, and the
different expression profiles in apoptosis related genes in cancer cells may be correlated with their sensi-
tivity to apoptosis inducing reagents.
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[TpuMeHeHne B Hay4YHbIX NCCIeJ0BaHNAX

« AHATIN3 YPOBHA MeTunmnpoBaHua LHHK

e DUNOreHeTnYeCKe NCC1eooBaHNA

[nnepMeTnnNnpoBaHMe NPoMOTOpPa reHa - 310
OOVIH V3 BapWaHTOB Call/IeHCUNHT 3
(BbIK/IHOYEHWNSA) aKTUBHOCTW reHa.
MeTunmnpoBaHune/nemeTunnmposaHne HK
ABNACTCHA OAHUM M3 MEeXaHW3MOB peryndLmnm
SKCMpeccun reHoB B NnpoLecce pocta W
OVAdDEepeHUNPOBKM KIETOK, KJIeTOYHOM
CTapPeHn 1 OTBETe Ha CTPeCcChl U gpyrue
BHElHWe BO3OeNCTBUA. [ nnepmMmeTnanpoBaHme
OMYyXO/1eBbIX CYNPeccopoB MOXXET CAYXUTb
ONHOWV NI CTAaO/A ManTE3aLINA KeTKIA
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[TpuMeHeHne B Hay4YHbIX NCCIeJ0BaHNAX

o« AHANN3 YPOBHA METUNNPOBaHNA [HK

_ MeTtunn-4yyBcTBUTEbHaA IMLIP
_ Metun-cneundryHaga MNypP

— TexHonorua «MMUP-4mn» gna aHannsa MeTuanMpoBaHnUa NPOMOTOPOB
reHoB

— AHanmn3 kpusow nnasneHunsa OHK, obpaboTaHHOM BrcynbdrToM Na
(MS-HRM)

_ CekBeHupoBaHue HK, obpaboTanHon bncynbdutom Na



1. DNA Digestion. Mix DNA +
Digestion Buffer

l Split into 4 Fractions

Add Enzyme: Sensitive | Dependent| Double
Methylation Sensitive - L - +
Methylation Dependent - - + +
l, 37°C (6 hr- overnight)
2. Real-Time PCR. J AT SYBR® Green qPCR Master Mix

A
k- -

Sensitive | eecesccsssss

Dependent [ Socccccsssss

Double ((scecccccccss

3. Data Analysis.
g 100

80

M Hypermethylated
O Intermediately Methylated
ot O Unmethylated
un
0

GEME 1 GEME z GEME 3 GENE 4 GEME & GENE &

% ToTAL INPUT



AHaNN3 YPOBHA 3KCMpPeccun reHoB, MMKPOPHK, a
TaK>XXe YPOBHA MeTuamposaHnd AHK OTKpbIBAtOT
BO3MOXXHOCTW 414 UCcCcnegoBaHMii B 001aCTw
SIMNTEHETUKW, 4pe3Bbl4aHO aKTya/lbHOWN,
Da3BVBatoOLLEenCd MO1000M HayKkn! !



[IpuMeHeHne B Hay4YHbIX NCCnengoBaHMAX

T O VIJIVUIE I C TV T CCC\NvIiC viceJliIeaupulivizi

o« AHAIN3 SNP

1 117



[IpuMeHeHne B Hay4YHbIX NCCnengoBaHMAX

e DUIOreHeTn4Yeckme

— MynbTnNoKyCcHble [TLP

3TOPOB
"OpOB



[Tpnumep ncnons3oBaHWa RAPD-PCR ond aHanm3a
Da3/INYHbIX BroTnNoB Taba4yHoW DENOKPLIIKN

OPALD (BE”T”Sia tatﬁaCi)
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Figure 1 - A) RAPD amplicons produced by the OPALTD and OPAILS primers with DNA from different Be-
misia tabaci biotypes, Numbers are: -4, Abotype (USA);5-9, BR. biotype (Brazil); 10-14, B iotype collec-
ted from melon (USA)]5-18, B biotype from sovbean (Brazil):19-23,0Q biotype (Morocea); 24-28, O biotvpe
(Spain);29-32, Cassava biotype (Nigenia); 33-37,B biotype collected from tomalto {Brazil). M, ladder 100 bp.
B} Dendrogram showing the similarity among the populations of the B. tabaci complex biotypes, constructed
with RAPD data and obtained by a Jaceard's cocflicient using UPGMA and NTSYS.

PesynbTaT IMLP
C ABYyM4
MPON3BOJIbHbLIM
%
0eCATNYIeHHbI
M
npanvmMmepamu

Rabello et al., 2008



[TpuMeHeHne B Hay4YHbIX NCCIeJ0BaHNAX

e dynoreHeTN4YeCckKme nMccaenoBaHn
LIP

* Inter-SINE-PCR

DBTOPOB
3TOPOB
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Analysis of DNA
of Higher
Primates
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Fig. 1. Inter-MIR PCR of human and ape
DNA samples. Homo sapiens: (1 to 24);
Apes: common  chimpanzee, Pan
troglodytes,(25); qorilla, Gorilla gorilla,
(26); Bornean orangutan, Pongo
pygmaeus, (27); white-handed gibbon,
Hylobates lar, (28); lion-tailed macaque,
Macaca silenus, (29); stump-tailed
macaque, Macaca arctoides, (30);
rhesus monkey, Macaca mulatta, (31);
olive baboon, Papio Anubis, (32)
hamadryas baboon, Papio hamadryas,
(33); and green monkey, Chlorocebus
aethiops, (34). Denatured DNA
fragments were separated by means of
electrophoresis in polyacrylamide gel
with urea. The sizes of molecular size
markers (DNA of FKh 174, digested with
Hin fl) are shown to the right of
electrophoregram.



[TpuMeHeHne B Hay4YHbIX NCCIeJ0BaHNAX

e dynoreHeTN4YeCckKme nMccaenoBaHn

>-PCR)

)BTOPOB
"TOPOB



AHaNWM3 OOVHBI MUKPOCATENINTHBIX
MOBTOPOB

. SEPARATE PCR PRODUCTS ON GEL
primers for

PCR o W
amplification

|
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Chromioso mes =
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W (1111
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repeated
SEQuUences
of a
VMNTR locus

Cxema mn3 Alberts et al., 2008
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[IpuMeHeHne B Hay4YHbIX NCCnengoBaHMAX

e DyoreHeTNYeCKMe nccaenoBaHn

)BTOPOB

* AHAJIVIS HaJIViSdviA OlLy icisriAd SINE 1HUBTOPOB
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B 0630pe pa3buparoTcs OCHOBHEIE MOJIEKYIISIPHBIE MAPKePhl, HCOMb3yeMble B (DUTOTeHETHECKHX PEKOH-
CTPYKLMSIX MISKOMUTAIOLINX, - MUTOXOHIPHATLHBIE W silepHble reHwl, catesuinTHas JHK, kopoTkue u
JUTHHHBIE PETPOINO30HBL. PaceMoTpeHbI NpoiieMbl (PHI0TeHETHUECKHUX PEKOHCTPYKLIMI 10 TeHHLIM 10C/e-
NOBATENIBHOCTSIM - BHIOOD TeHa U BHEILHel TPYTINbI, CIBUT HYyKJIEOTUIHOTO W aMMHOKHMCIOTHOTO COCTaBa,
ahdeKT NPUTSHKeHHsT UTMHHBIX BEeTBEl, pazvep BBIOOPKK W UTHHA TIOCTeNOBATENBHOCTH. 3HAUNTEILHAS
4yacTh 0b30pa nocesiiieHa pa3dopy MeTonoB MybsTHIoKycHoro aHanusa JJHK (RAPD, RFLP, IS-PCR,
ISSR-PCR, AFLP). O6Gcy*matoTcsl UX JTOCTOMHCTBA W HEJOCTATKH, TTPUBOMISTCS TIPUMEpPBI VIAYHOTO W He-
VIAYHOTO MPUMEHEHHS Ha Pa3HbIX TAKCOHOMMYECKHUX VPOBHSAX. OOCY:KIEHbI BO3MOXKHBIE TIPUUMHBI HECOOT-
BETCTBHSI MOJIEKY/ISIPHO-(bHUI0TeHeTUUeCKUX PEKOHCTPYKLIMIT MeskIy codoii 1 Mopdonoruieckum THioTe-
3aM. KpaTko paccMoTpeHbl HOBeitliie MPeICcTaRTIeH s 0 MAKPOMUTOreHUH MTALIEHTAPHBIX MICKOTTUTAIOLLINX,
OCHOBAaHHbIE Ha MOJIEKY/ISIPHO-TEHETUUECKUX JaHHBIX. [loKa3aHa BLICOKAsI HAIEKHOCTH MPeLTOKEHHBIX
MOJIEKY/ISIPHBIMH (DITOTeHETHKAMM TMITOTE3 O Ne/IeHUH T1atieHTapHbIX Ha Afrothertia (Brutiouast Afrosoricida)
1 Laurasiatheria, Monodwimn kinan Euarchontoglires u Cetratiodactyla. Caenan BbIBO/I, UTO TLIATeNBHbII
AHATN3 COOTBETCTBUIT M NIPOTUBOPEYHIT MEXKITY PA3HLIMK JAHHBIMK M [TOMCK KOHIPY3HTHLIX 3aKJTIOUEHMI,
cIeNaHHLIX TI0 Pa3HLIM MPU3HAKAM, - 2TO Haubosee MPOIYKTUBHLIN MyTh Pa3sBUTHS (PHJIOTEHETHKH.

Moute Kya sipHO-TeHeTHUeCKHil aHATU3 CTal cero-
ITHSI TIOUTH HeoOX0MMMOii YacThlo 110060ro duloreHe-
THYECKOTro TAKCOHOMHWUYECKOTo ucciaenopanus. Yuc-
Jlo pabOT, OCHOBAHHLIX Ha MOJHBIX TOCIEI0BATEb-
HOCTSIX MHIUBHMIYaJbHBLIX TEHOB WIH HMX yJacTKax, Ha
cpaBHeHUM Oo0Jiee WM MeHee IMPOTSIKEHHBIX MMOBTO-
pPAKILIMXCA TOcAe]0BaTelbHOCTeH WM Ha WHTer-
pajbHOIl olleHKe obiiero cxonacrea reHomHoil JTHK,
pacTeT Kak cHeXHBIH KoM. B pacnopsikeHuu reHocu-
CTEMAaTHKOB Temepb €CTh MOAXOIbI, MO3BOISKLINE
BECTH MCCJeJIOBAHHUS Ha CaMbIX Pa3HBIX YPOBHSX - OT
WHAWBUAOB U MOMYJIALNI 10 OTPALOB U HALOTPSIHBIX
KaTeropuii. TH MoAX0Abl MOXKHO YCJIOBHO MoApa3ie-

eM U paclpocTpaHeHUEeM B TeHOMax OTIeNbHBIX re-
HeTUYeCKHX 3JeMeHTOB U CeMeiiCTB MOBTOPOB.

3. ConoctaBieHue MNPOTAXKEHHBIX AHOHMMHBIX
YUaCTKOB TeHOMa ¢ HeM3BeCTHLIMU (PYHKLMSMU U va-
CTO HESCHOM JTJoKamn3alnei nyteM cKaHupoBaHUs My-
Taluil Mo BceMy TeHOMY - pa3Hble BapuaHTel [1LIP,
[MOP® (mosumopduam IIMH pecTPUKIIMOHHBIX hpar-
menTon), wmonekyrgapHag JHK x JHK-rutpuauza-
uMsi. DTa Tpynna MeToAoB AaeT O0LLyl0 OLEeHKY MoJe-
Ky/JSIPHO-TeHeTUYeCKOTO CXOACTBA BHMIOB.

PekoHCTpyKLIMU, NpoOBeleHHbIE Ha OCHOBaHHWH
PasHLIX MOJEKYJSIPHBIX OdHHBIX, 1aJeKO He Bceraa
COTJIACYIOTCH He TOJILKO ¢ "MopdooruuecKumMun”, HO



[IpuMeHeHne B Hay4YHbIX NCCnengoBaHMAX

« AMONIMUKaUnm JHK Kak 3Tar
CeKBeHVPOBaHWNA



SNPs (Single Nucleotide
Polymorphism)

OOHOHYKIeoTUAHbIE MO3NLUMKM B reHoOMHOW OHK, o4
KOTOPbIX B MONYNALNN MMEIOTCH pa3vdHble
BapWaHThl mocnenoBaTeibHOCTEW (annenn)
YaCTOTOW pegkoro anneng He meHee 1%

B cpegHem Ha 1000 ocHOBaHMW 4Ye/10BEYECKOr o
TEHOMa ==deSi P

SNP - 3T0 Hamnbonee YacTad NpuyrHa
CYLLEeCTBOBAHMS HECKONIbKMX ansienen 0oHOro reHa



SNPs (Single Nucleotide
Polymorphism)

e AHa M3 SNP

— PT-TTUP c annenscneun®@uyHbIMK
npanMepam

—PT-TLUP c annenscneun®uyYHbIM K
npobamMu (30HO4aMMN)

— AHann3 Kpneow naaBaeHna JHK-
OYTNIeKCcoB
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[lToCTreHOMHasa 2pa

26 noHsa 2000 roga 66110 06 BABAEHO O pPaclUNPpoBKeE
reHoMa 4Ye10BeKa

Ha OaHHbIML MOMEHT U3BECTHbI FTeEHOMbI MHOXECTBA
OpPraHn3mMoB

[eHOM YenoBeKa, APYrx opraHn3Mos,
NOCNefoBaTENbHOCTM OTAEIbHBIX TEHOB HaxX0OOATCH B
CBOOOJHOM OOCTYMe B UHTEPHETE

KOMMep4Yecknit CUHTe3 OJIMITOHYK/1e0TUA0B
KayecTBeHeH, DbICTP 1 OOCTYMeH MNo ueHe

BCE 3TO NpenocTaBAseT COBPEMEHHbBIM MCC/e00BaTENAM
OrpoMHOE, HEM3BENAHHOE MNOJIE OJIA
IBOPYECTBA,

Da30BbIMY NMHCTPYMEHTaMW B KOTOPOM ABJIAKTCAH

IjuPl4C€KB€HMpOBaHMe,BWMWWM

MOONMDUKALLNAX




KOHTPOIb Ka4ecTBa [P

[IlpoBepKa COOTBETCTBUA NMPalMepoB PeKOMeHayeMblM
NapaMeTpaM, NpuU UX OAn3alHe

.[lopbop ctabunbHoro pedepeHCHOro reHa

. KOHTpO/Ib Ka4YecTBa U KOJNYeCTBa BblAe/IeHHON
HYKNEWHOBOW KNUCNOTHI

. KOHTpONb 3P EKTUBHOCTN 0OpaTHOM TpaHCKpMNLNK

. KOHTpoAnb Hann4mda reHomHonm AHK B PHK-npobe

. OTpnuaTenbHbl KOHTPOIb (3arpsa3HeHne pacTBOpPOB)

. KOHTpONb NapaMeTpoB E n a

. OueHka cneymnmdumyHocTn MUP aHanM3oM KpuBOW
NNaB/leHUA NMPoOOyKTa peakKuuwm

. KannbpoBka MHCTPYMEHTa, NMpn HEOOXOOUMOCTW
HopMannm3auma no ROX



PekoMeHOyeMble napaMeTphbl
npanMepoB

. nnHa 18-22 ocH.
TeMmnepaTypa nnasneHns 52-60°C
CopepxxaHune GC: 40-60%
BTOpUYHbIE CTPYKTYPHbI:
Lnnnekn: AG>-2 Kka/Mosb Ha 3'-KoHUe 1 AG>-3 KKaJI/MOJ1b - BHYTpeHHne
_rOMOﬂ,VlMepbli AG>-5 Kkan/mMosb
:FeTepoLLMMepblz AG>-5 KKan/MOJb
[ToBTOpPHbI:
He bonee 4 QUHYKNEOTUAHbBIX MOBTOPa
:He bonee 4 0AMHAKOBbLIX HYKNEOTNLO0B NO4PAL
[TOBTOpPHbI:
MuHnmym G/C Ha 3' KOHLLe nNpanMepoB (He bonee Tpex U3 NATv NocaegHMX
HYK/1€0TMNO0B)

OTCYTCTBME KPOCC-TOMOJIOTMYHOCTW K OPYTrMM MOCNenoBaTe/IbHOCTSAM B
reHoMe obbekTa (nposepdeTcd B cucteme BLAST).



KOHTPOJIb Ka4YyeCTBa BblOe/IeHHOW
PHK

 OCHOBHOW KPpUTEPUA — rnpwn
3/1eTKpodopese JOTKHbI ObITb YETKO

Da3/1M4mMbl 18S 1 28S cybbeanHnL bl

pnbocoMasibHOM PHK!
M1 2 3 4 5 &6

285
185




KOHTPOIb Ka4YeCTBa BblOe/leHHOW
PHK

 3Ha4duTebHO DoJlee ToYHad, BOCNPOM3BOOAMMAd 1 NPOCTad
OLeHKa KaYecTBa W KoJamdecTtBa PHK BO3MOXHa C MOMOLLBHIO
CUCTEM KalnuaagapHOro as1IekTpodopesa

LIE]L]

| -
« B3 e
f wiii
Y k\’\ B 1
- KoHueHTpaumnsa PHK
- CooTHOLWEeHne 285/185

- OueHka kadecTBa rno 10-v1 basibHOW
LLIKaJ1e OTHOCUTESIbHO "vaeasibHoro"

NAN 21D
oopaz4a ; ol T

oA - | 3 Velegrhaninow |[® Experion - Runs_kuka... ‘ BAHIPID B 22zpm




KOHTPOJIb 3NPEKTUBHOCTU 00PATHOW TPAHCKPUML NN

CunHTEeTunye
pf NN

NccnepyeMeble Bdﬂa
obpas3uybl PHK

! |||\,,

ObpaTHaa TpaHCKpUNUKNS

| 1

[1LUP B peaNbHOM BPEMEHM C NpanMepamMun K

CMHTGTMHWCKOM PHK

CpaBHeHWe KonmyecTBa KIAHK KoMnaeMeHTapHOM
CUHTeTn4eckon PHK




KOHTPOIb Ka4ecTBa [P

HOPMaJlsalllA 110 RUA



Pa3/1M4nda B KOSIMULIMETaxX O
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JOMEKTUNBHOCTb peaKkLny

1000 -
100 -
R,
(=1
£ 10-
1
10 15 20 25 30 35 40
0,1- Iuea ITIIP

Puc. 7.6. AnnpokcuManua npaAMoro yuactka rpadrka Hakomnenusa JTHE,
n300pakeHHOTO B TorapudMuyeckoM macorrade, B OPAMYIO

(Pebpukos . B. n ap.,
2STNNON



OueHka crneynounyHocTn MNP aHanm3om KprBow
NaaBNeHNda NPOaYKTa peakLny

DnyopecueHONs

Tm1 Tm?2
Temneparypa

Puc., 4.4. [Ipumep xpusoit nnasneHus npoaykTos IILP (cniaomBas au-

Hna). ToHKOH JHEKEH NoKas3ad rpaduk Depsoil npou3roAHOH. 3HAYEHEA

MABKCHMYMOB TIE}BRIX OPOH3IBOAHLIX OOBIYHO OpPpHHHMAKT 38 TEMIIEPDATYRY
nnasiaeHua aMoauKoHoB (Tml 1 Tm?2)

(Pebpukos . B. n ap.,
2STNNON
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