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Ha3BaHHe H3o6peTeHHH. 

CIIOCOE BLIAEJIEHIW OTAEJIbHblX THnOB MHKPOPHK H3 
BHOJIOrHHECKHX M^KOCTEH, CO,fl(EP5KAmHX 3K30C0MM. 

5 OSjiaCTb TeXHHKH. 

H3o6peTeHHe OTHOCHTCH K MOJieKyjwpHOH 6HonorHH, B nacTHOCTH, 

K Cn0C06aM Bbl^eJieHHa MHKpoPHK H3 SHOJIOrHHeCKHX >KH^KOCTeH H 

npe/iHa3HaHeHO /yia BbmejieHHa pa3JiHHHbix THIIOB MHKpoPHK H3 

pa3JiHHHi>ix 3K3ocoMocoflep^caniHx SnojiorirqecKHx MaTepnajioB AJIJI 

10 OqeHKH OTfleJIbHblX 4>paKLlHH 3K30C0M. 

IIpefliiiecTByiomHH ypoBeHb TCXHHKH. 

3K30C0MI,I - ManeHbKHe, 20-100 HM, ccf)epHHecKHe ny3bipbKH, 

(J)opMHpyeMbie KJICTKOH AJIH MeacKJieTOHHbix B3aHMOflencTBHH. B 

15 3K3ocoMax coaep>KaTC5i KOMnjieKCbi 6ejiKOB H MHKpoPHK, KOTOpbie 

npeacTaBjiaioT ueHHOCTb KaK AHaraocTHHecKHe Mapxepbi, a TaKJKe MoryT 

HCII0JIb30BaTbCfl JU1% (|)OpMHpOBaHH5I HMMyHHOrO OTBeTa B OHKOJIOrHH. 

OflHaKO, ftJISI 3(|)(J)eKTHBH0r0 HCn0JIb30BaHH5I 3K30C0M HeoGxOAHMO 

nojiyneHHe HHCTOH cj)paKijHH. 

20 3K30C0MM CTa6HJlbHbI B 6HOJIOrHHeCKHX »CHAKOCTflX, KpOBH, MOHe, 

cjiioHe, acuHTe HJIH KyjibTypajibHOH >KHZIKOCTH B cjiynae 

KyjibTHBHpoBaHHH. 3TO aenaeT AOCTyriHOH He HHBa3HBHyio ^HarHocTHKy 

3K30C0M onyxojieBoro npoHcxo>KaeHHH B njia3Me KpoBH H Mone. 

3K30C0MbI aKTHBHO BBIfleJIHIOTCa KJieTKaMH HMMyHHOH CHCTeMbl — 

25 fleHapHTHbie KJieTKH H B-JIHM(|)OHHTbI, KJieTKaMH HepBHOH TKaHH, 
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ceKpeTopHbix TKaHen H oco6eHHo onyxojieBbiMH KJieTKaMH [K.Denzer et 

al. 2000,Huber et al.al.005, P.Wwearsch 2009]. B cjiynae fleH^pHTHbix 

KJieTOK BbiAejiaiOTCH 3K30C0Mbi co^ep^camHe ManeHbKHe (8-12 

aMHHOKHCJIOT) npe3eHTOBaHHbie nojiHnenTHflbi B KOMnjieKce aHTHreHOM 

5 MHC I, npHcoeflHHfliomHecfl K cooTBeTCTByiomHM peijeirropaM Ha CD8 

u,HTOTOKCHHecKHx T-jiHM^oijHTax, NK-KJieTKax, a TaK>Ke B KOMnjieKce c 

MHC II, co^ep>KainHe Sojibimie (12-16 aMHH0KHCji0T) 

npe3eHTHpoBaHHbie nojinnenTHflbi, K cooTBeTCTByiomHM peu,enTopaM Ha 

CD4 u,HTOTOKCHHecKHX T-jiHM(f)oijHTax. 3K30C0MM, Bbi^ejiaiomHecii 

10 onyxoneBbiMH KJieTKaMH, MoryT HapymaTb (^opMHpoBaHHe 

npoTHBOonyxojieBoro oTBeTa IJHTOTOKCHHCCKHX T-KJieTOK 3a cneT 

KOHKypeHIlHH C 3K30C0MaMH fleHflpHTHblX KJieTOK HJIH MaKpO(J)arOB, 

yHHTMBaa, HTO KOHIieHTpailHH 3K30C0M yBeJIHHHBaeTCH B 

njia3Me/cbiBopoTKe KpoBH npHMepHO B 50 pa3 npn pa3BHTOM paKe 

15 [Taylor et al 2008, Iero 2008]. 

3K30C0MM co,zjep)KaT aHTHreHbi MHC I H MHC II KOMnjieKca 

rHCT0C0BMecTHM0CTH, Rab-6ejiKH pa,a, HHTerpHHOB, a TaK^ce aHTHreHbi H 

HaSopbi MHKpoPHK, onpe^ejiaeMbie TKaHeBOH npHHa,zme)KHocTbio H 

HHflHBH,ayaJIbHbIMH 0C06eHH0CTtfMH THna KJieTOK. TaK B 3K30C0MaX H3 

20 MOHH nejioBeKa 06Hapy>KeH0 npncyTCTBHe 295 6CJIKOB [Pisitkun et al. 

2004]. OKOJIO 50 6ejncoB BCTpenaiOTca perynapHO BO Bcex 3K30C0Max 

[Gonzales et.al, 2009]. B cjiynae onyxojieH TKaHecneu,H(|)H4ecKHH HaSop 

SejiKOB H onyxojieBocneij,H(|)HHecKHH Ha6op MHKpoPHK MO>KCT 

HCn0JIb30BaTbCfl JXJIK paHHeH /IHarHOCTHKH HJIH 060CH0BaHHa CXeMbI 

25 jieneHHa [Baj-Krzyworzeka et al.2007]. 
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,Q,jia H3yneHHfl cneiiH^HnecKHX onyxojieBbix 3K30C0M HeoSxoflHMO 

HX /IH(f)(|)epeHLI,HpOBaTb. KoHIteHTpaaHH KOHKpeTHblX MHKpoPHK 

aBJiaeTca B TaKOM cjiynae KpHTepneM OT6opa 3K30C0M H3 KOHKpeTHbix 

KJieTOK. 

5 H3BecTeH cnoco6 Bbi^ejieHHa 3K30C0M H3 SnojiorHHecKHx 

JKHflKOCTeH (CM. CCblJIKy H3 CeTH HHTepHeT 

http://tsitologiya.cytspb.rssi.ru/54 5/shtam ms.pdf). r^e coSnpaioT 

KyjibTypajibHyro KOH^eHCHpoBaHHyio cpe^y (KC), npOBO^aT 

nocjie^oBaTejibHoe LteHTpn^yrHpoBaHHe B pe)KHMe 2000 H 10000 g, 

10 aanee nojiyneHHyio KC 06"beM0M 500 MJI KOHijeHTpHpyiOT c noMombio 

yjibTpa(J)HjibTpai],HH (I^eHTpHKOH njiK)c-70, 100 K^a, Millipore) ^;o 

KOHeHHoro oSteMa 10 MJI. B flajibHeiniieM fljia BbmejieHHa 3K30C0M H3 

nojiyneHHbix npenapaTOB K0HLi;eHTpHp0BaHH0H KC npHMeHaioT 

yjibTpaueHTpH^yrHpoBaHHe Ha iieHTpn^yre Avanti 301 (poTop JA-

15 30.50) B peacHMe 100000 g B TeneHHe 2 H. nocjie ijeHTpH(J)yrHpoBaHHa 

Ha^ocaaoHHyio ^cH^KOCTb coGnpaioT B oT/iejibHyio npo6npKy H 

Hccne^yioT MCTO^OM jia3epHOH KoppejiaiiHOHHOH cneKTpocKonHH (JIKC) 

fljia npoBepKH ya;ajieHHa H3 Hee nacTHii; 3K30coMajibHoro pa3Mepa, 

ocaflOK pacTB0pai0T B MaKCHMajibHOM oSteMe (^oc^aTHo-cojieBoro 

20 6y(J)epa (PBS) H n0BT0pH0 ijempH^yrHpyioT npn Tex ace ycjiOBHax. 

nojiyHeHHbra oca^OK pacTBopaK)T B 100 MKJI BO/jbi (MiliQ) HJIH PBS, 

pa36HBaioT Ha ajiHKBOTbi, K0T0pbie 3aMopa>KHBaioT npn -80°C .zyia 

flajibHefiiiiHX npoTeoMHbix Hccjie^oBaHHH. 

H3BecTHbiii MeTOA He n03B0JiaeT pa3flejiHTb 3K30C0Mbi Ha 

25 pa3JIHHHbie (j3paKIJ,HH, OTHOCamHeca K pa3JIHHHbIM TKaHaM, a, 
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4 

cjieflOBaTeji&HO, H ocymecTBHTb oiieHKy ypoBHa MHKpoPHK B 

BbiflejieHHbix o6pa3H,ax. 

CymHOCTb H306peTeHHH. 

5 

Kpancoe onncaHHe HepTejKeii. 

Ha Onr. 1 npe^cTaBjieHa TaSjimja pacnpeflejiemia MHKpoPHK, 

BbmeJieHHOH H3 500 MJI MOHH 330p0B0r0 flOHOpa no JiyHKaM. 

KoHijeHTpauHa npe^CTaBJieHa KaK log c 0CH0BaHHeM 2 KonHH 

10 MHKpoPHK B MHKpOJIHTpe. 

Ha Onr. 2 npe^CTaBjieHa TaSjiHija pacnpe^ejieHHa MHKpoPHK, 

Bbi^ejieHHOH H3 500 MJI MOHH naqneHTa c a^eHOKapitHHOMOH Jiencnx no 

JiyHKaM. KoHiieHTpaiiHa npe^CTaBJieHa KaK log c 0CH0BaHHeM 2 KonHH 

MHKpoPHK B MHKpOJIHTpe. 

15 

OcymecTBJieHHe H3o6peTeHHH. 

TexHHHecKHM 3(J)(|)eKTOM 3aaBJieHHoro cnocoSa aBJiaeTca 

B03M0aCH0CTb BblfleJieHHfl OTfleJIbHblX THnOB MHKpoPHK H3 

6HOJIOrHHeCKHX HCHflKOCTeH, coflepacamnx 3K30C0MbI, B HaCTHOCTH, 

20 B03M0)KH0CTb BblfleJieHHa OTflejIbHblX THnOB, HanpHMep, 

TKaHecneu[H(J)HHHbix H onyxojieBocneHH(J)HHHbix MHKpoPHK B 

flajibHenmeM n03B0jiHT C03^;aBaTb BaKHHHbi, 0CH0BaHHbie Ha 3K30C0Max 

H3 onyxojieBbix KJICTOK. 

BbimenpHBefleHHbiH TexHHnecKHH pe3yjibTaT ^ocTHraeTca TeM, HTO 

25 B cnoco6e Bbi^eneHHa OT^ejibHbix ranoB MHKpoPHK H3 SnojiorHHecKHx 
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>KH,zjKOCTeH, co^epxamHX 3K30C0Mbi, BKjiioHaiomeM nocjieflOBaTenbHoe 

u;eHTpH{J)yrHpOBaHHe B peacHMe 2000 H 10000 g, yjibTpatjjHjibTpaijHio 

nojiyneHHOH HaaocaflOHHOH >KH,H,KOCTH Ha neTpHcfjymioM 

KOHtieHTpaTope U,eHTpHKOH njiioc-70, 100 K,H,a, Millipore so icoHeHHoro 

5 oSteMa 10 MJI, yjibTpau,eHTpHcjDyrHpoBaHHe Ha ijeHTpHcjjyre Avanti 301 

(poTop JA-30.50) B pe5KHMe 100000 g B TeneHHe 2 H, pacTBOpeHHe 

nojiyneHHoro ocaaoica B (J)0c4)aTH0-c0JieB0M 6y(|)epe, noBTopHoe 

ijeHTpH^yrHpoBaHHe npn Tex ace ycjiOBHjix, H pacTBOpeHHe 

nojiyqeHHoro oca^Ka B 100 MKJI BOflbi, coraacHO HacToameMy 

10 H3o6peTeHHK>, ziajiee nojiyneHHbiH pacTBop noflBepraiOT 3JieKTpo(j)ope3y 

B CBO6O^HOM n0T0Ke B SyHKepax /yin aHO^HOH H KaTOflHOH 

CTa6HJiH3au,HH Ha npnSope FFE System c nocjie^yiomHM c6opoM 

OT,n;ejibHbix (J)paKHHH npn cjieayiomHx ycjiOBHax: o6mee BpeMa 

npoBeaeHHH 3JieKTpo(|)ope3a 5 MHH, no^aBaeMoe HanpaaceHHe 900 B H 

15 TOK 34 MA, o6pa3eu; H MapKep BBO^OT npn CKOPOCTH noTOica 2,5 MJI/H H 

280 MJI/H c00TBeTCTBeHH0, npo6er npoBOflflT B peacHMe ipnoiHHecKoro 

HHTepBana FF-ZE npn 85 MJI/H H (jjpaicijHOHHpoBaHHbiH o6pa3eii 

3JHOHpyiOT npH 320 MJI/H, flJIfl aHOflHOH CTa6HJIH3au;HH HCnOJIb3yiOT 

cjieflyiomHH 6y(J)ep: 1,5M THOMOHeBHHbi + 6 M MoneBHHbi +100 MM 

20 H2S04 + 25 MM 2-nHpnxiHH-nponaHOJi + 300 MM 2-nHpHflHH-3TaHOJi; 

Cpe^a nnx pa3^ejieHHa HMeeT cjie^yiomHH cocTaB: 1,8 M THOMOHeBHHbi 

+ 6 M MoneBHHbi + 55 MM MOPS + 55 MM 2-nHpH^HH-nponaHOJi; ^Jia 

KaTOflHOH CTa6HjiH3anHH Hcnojib3yioT cneayiomHH 6ycj)ep: 1,8 M 

THOMOHeBHHbi + 76 M MOHeBHHbi +180 MM NaOH + 25 MM Tpnc + 35 

25 MM MOnC + 280 MM EPPS, flanee OTaejibHbie (jjpaKijHH n0BT0pH0 
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yjibTpaijeHTpH^yrHpyiOT Ha iieHTpn^yre Avanti 301 (poTOp JA-30.50) B 

peacHMe 100000 g B Tenemie 2 H, 3aTeM npoBOflHT B&mejieHHe 

MHKpoPHK H3 KaaCAOH OTflejIbHOH (j)paKE(HH, a HMeHHO, B Kaacflyio H3 

OT,nejn>Hbix (J)paKLi,HH floSaBJiaioT 5 MKM npoTeHHa3bi K, HHKySnpyioT 

5 npn 56°C B TeneHHe 1 H, aajiee HaHocaT Ha KonoHKy Exiqon, nocne nero 

npoBoaHT EteHTpH(J)yrHpoBaHHe npn 2000 g, 3areM KOJiOHKy npOMbreaiOT 

3 pa3a npoMbiBOHHbiM 6y(j)epoM, nocne KajK/joro npoMbmaHHa npOBOflflT 

HeHTpH^yrapoBaHHe npn 2000 g Ha ueHTpHc^yre eppendorf 5104, noTOM 

Ha KOJiOHKy HaHocHTca 20 MKJI 6e3HyKjiea3HOH BOflbi, flajiee KOJiOHKy 

10 ocTaBJiJiioT Ha 10 MHH npn KOMHaTHOH TeMnepaType, a 3aTeM 

qeHTpH^yrnpyioT npn 3000 g, nocne nero npoBoaHT peaKijHio oSparaoH 

TpaHCKpHnijHH npH noMouiH oSparaoH TpaHCKpHnTa3bi (Exiqon), a 

HMeHHO, K 8 MKJI oGpaana floSaBJiaioT 8 MKJI peareHTa H HHKySnpyiOT B 

TeneHHe 1 H npn TeMnepaType 60°C, nocjie nero peaKiiHio 

15 ocTaHaBJiHBaioT HarpeBaHHeM RO 95°C B TeneHHe 5 MHH. 

flajiee, c uejibto BbiaBJieHHfl OTflejibHbix ranoB MHKpoPHK 

npoBO/jjrr nojiHMepa3Hyio ijenHyio peaKiiHio c ^eTeKHHen B peajibHOM 

BpeMeHH Ha npnSope 7500 Applied Biosystems cnpaiiMepaMH Ha 

OT^ejibHbie THnw, HanpHMep, TKaHecnenH^HHHbix H 

20 onyxojieBocneu;H(])HHHbix MHKpoPHK, a HMCHHO: miR-141, miR-200a, 

miR-200c, miR-203, miR-205, miR-214, miR-17-3p, miR-106a, miR-

146, miR-155, miR-191, miR-192, miR-301a, miR-326, miR-331-3p, 

miR-432, miR-438, miR-574-3p, miR-625*, miR-92a, miR-584, miR-

517c, miR-378, miR-520f, miR-142-5p, miR-451, miR-518d, miR-29a, 

25 miR-650, miR-151, miR-19b, miR-29c. 
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3aTeM npn noMomn nporpaMMbi GenEx qPCR software, 

BblHHCJIfllOT KOJIHHeCTBO KaaC^OH H3 HCCJieflyeMblX MHKpoPHK, 

BbiflejieHHoii H3 Kaac^oH (J)paKHHH, nocjie nero nojiyneHHbie ^aHHbie 

CBO^aT B Ta6jiHu;y ana cpaBHeHHa npo^Hjien 3KcnpeccHH MHKpoPHK B 

5 o6pa3u;ax H3 pa3Hbix TKaHen. 

npHMep HCCJieaoBaHHa: 

600 MJI MOHH, B3OTOH y 3#opoBoro flOHopa noflBepraioT 

nocjieflOBaTejibHOMy aeHTpH(J)yrHpoBaHHK) B peacHMe 2000 H 10000 g, 

/jajiee nojiyneHHyio Ha^oca^oHHyio acH^KocTb oS^eMOM 500 MJI 

10 KOHIieHTpHpyiOT C nOMOIIIbK) yjIbTpac|)HJIbTpaUHH (I^eHTpHKOH nJIIOC-70, 

100 K^a, Millipore) ,zio KOHenHoro oSteMa 10 MJI. B aajibHenmeM fljia 

Bbi,n,ejieHHH 3K30C0M npHMeHaioT yjibTpaijeHTpHtjDyrHpoBaHHe Ha 

i;eHTpH(^yre Avanti 301 (poTop JA-30.50) B peacHMe 100000 g B TeneHHe 

2 H. nocne qeHTpH^yrHpoBaHHa HaflocaaoHHyio acH^KocTb coSnpaiOT B 

15 OT^ejibHyio npoSnpKy H HCCJie^yiOT MeTO,n,OM jia3epHOH 

Koppe.iaiiHOHHOH cneKTpocKonHH (JIKC) fljia npOBepKH yzjajieHHa H3 

Hee nacTHii 3K30C0MajibH0r0 pa3Mepa, ocaaoK pacTBopaKDT B 

MaKCHMajibHOM o6i>eMe (jjoctJmTHO-cojieBoro 6ycj)epa (PBS) H noBTopHo 

LteHTpn^yrapyioT npn Tex ace ycjioBHax. nojiyHeHHbiH oca^oK 

20 pacTBopaioT B 100 MKJI BO/IBI (MiliQ) HJIH PBS, jianee Hccne^yeMbiH 

o6pa3eij noflBepraiOT 3jieKTpo<J)ope3y B CBO6O,ZI;HOM noTOKe B 

cnenHajibHbix 6y4>epax Ha npnSope FFE system (FFE Service GmbH) 

npn cjieflyiomnx ycjioBHJix: o6mee BpeMa npoBe^eHHa 3JieKTpo(^ope3a 

5 MHH, no/i,aBaeMoe HanpaaceHHe 900 B H TOK 34 MA. OGpaseu, H MapKep 

25 SbiJiH BBe^eHbi npn CKOPOCTH noTOKa 2,5 MJI/H H 280 MJI/H 
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c00TBeTCTBeHH0. npo6er npoBo^HJiH B peacHMe HHiuiHHecKoro 

HHTepBana FF-ZE npn 85 MJI/H H (j}paKii,HOHHpOBaHHbiH o6pa3eii 

3JiK)HpyiOT npn 320 MJI/H. JSjrn aHOflHOH CTa6HjiH3au,HH Hcnojib3yK>T 

cjieflyiomHH 6y4>ep: 1,5M THOMOHeBHHbi + 6 M MoneBHHbi +100 MM 

5 H2SO4 +25 MM 2-nnpn/iHH-nponaHOJi + 300 MM 2-nHpHflHH-3TaHOJi; 

Cpe^a ,zyia pa3,o,ejieHHa HMeeT cjie^yiomHH cocTaB: 1,8 M THOMOHeBHHbi 

+ 6 M MOHeBHHti + 55 MM MOPS + 55 MM 2-nnpHflHH-nponaHOJi; /yia 

KaTO^HOH CTa6HJiH3aLi,HH ncnojiE.3yioT cjie^yiomHH 6ycj)ep: 1,8 M 

THOMOHeBHHti + 76 M MOHeBHHH + 180 MM NaOH + 25 MM Tpnc + 35 

10 MM Monc + 280 MM EPPS, C nocjieflyiomHM c6opoM OT^ejitHtix 
4>paKLi;HH, KOHHeHTpHpOBaHHeM 06pa3Ii;0B H3 OT^eJIbHblX JiyHOK npn 

noMomn noBTopHoro yjitTpai^eHTpH^yrHpoBaHHfl Ha iieHTpH^yre 

Avanti 301 (poTop JA-30.50) B peacHMe 100000 g B TeneHHe 2 H. 3aTeM 

npoBoaHT Bbi^ejieHHe MHKpoPHK no cjie^yiomeH MeTOflHKe: B o6pa3eu, 

15 floSaBJiaioT 5 MKM npoTeHHa3ti K, HmcySnpyioT npn 56°C B TeneHHe 

1 H, 3aTeM Hcnojii»3yK)T KOJIOHKH Exiqon, Ana OHHCTKH MHKpoPHK — 

o6pa3eu, HaHOcaT Ha KOJiOHKy, nocjie nero np0B0,ii#T 

HeHTpH(J)yrHpoBaHHe npn 2000 g Ha nempH^yre eppendorf 5104, 3aTeM 

KOJiOHKy 3 pa3a npoMbraaiOT npOMbiBOHHbiM 6y<|)epoM, nocjie Kaacaoro 

20 npOMbiBaHHa npoBoaaT iieHTpHcjDyrHpoBaHHe npn 2000 g Ha qempH^yre 

eppendorf 5104, n0T0M Ha KOJiOHKy HaHOCHTCa 20 MKJI 6e3HyKjiea3HOH 

BOflbi. KojioHKy ocTaBJiaioT Ha 10 MHH npn KOMHaTHOH TeMnepaType, a 

noTOM iieHTpH^yrnpyiOT npn 3000 g Ha ijeHTpHtjjyre eppendorf 5104, 

nocjie nero npoBo^aT peaKiiHio oSpaTHon TpaHCKpHnijHH npn noMomn 

25 oSparaoH TpaHCKpnnTa3bi (Exiqon), ^Jia STOTO K 8 MKJI o6pa3n,a 
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^o6aBji5HOT 8 MKJI peareHTa H HHKySnpyiOT B TeneHHe 1 n npn 

TeMnepaType 60°C, nocjie nero peaKHHio oCTaHaBJiHBaioT HarpeBaHHeM 

AO 95°C B TeneHHe 5 MHH. 3aTeM npoBo^aT nojiHMepa3Hyio ijenHyio 

peaKUHK) c fleTeKipien B peajibHOM BpeMeHH Ha npn6ope 7500 Applied 

5 Biosystems, c npaHMepaMH Ha cjieflyiomne MHKpoPHK: miR-141, miR-

200a, miR-200c, miR-203, miR-205, miR-214, miR-17-3p, miR-106a, 

miR-146, miR-155, miR-191, miR-192, miR-301a, miR-326, miR-331-

3p, miR-432, miR-438, miR-574-3p, miR-625*, miR-92a, miR-584, 

miR-517c, miR-378, miR-520f, miR-142-5p, miR-451, miR-518d, miR-

10 29a, miR-650, miR-151, miR-19b, miR-29c pe3yjibTaTbi aHajiH3HpyiOT 

npn noMoupi nporpaMMbi GenEx qPCR software H o(])OpMJiaiOT B BH^e 

TaSjiHiibi (CM. OHT.1). 

3aTeM, 600 MJI MOHH, B3HTOH y naiineHTa c paKOM MOJIOHHOH 

acejiesbi no^BepraiOT nocjie^OBaTejibHOMy ijeHTpH^yrHpoBaHHio B 

15 peacHMe 2000 H 10000 g, .ganee nojiyneHHyio HazjocaflonHyio ^cnflKOCTb 

06i>eM0M 500 MJI KOHLjeHTpHpyiOT c noMombio yjibTpa(J)HJibTpaii;HH 

(U,eHTpHKOH njiioc-70, 100 K^a, Millipore) ao KOHenHoro oSteMa 10 MJI. 

B flajibHeHineM ^Jia BbwejieHHa 3K30C0M npHMeHaiOT 

yjibTpaueHTpHcjjyrHpoBaHHe Ha ueHTpHcfjyre Avanti 301 (poTop JA-

20 30.50) B peacHMe 100000 g B TeneHHe 2 n. nocjie aeHTpH^yrnpoBaHHa 

Hafl0cafl0HHyK> acH^KOCTb co6HpaioT B OTAenbHyK) npoSnpKy H 

Hccjie^yiOT MeTO^OM Jia3epHOH KOppejiaijHOHHOH cneKTpocKonHH (JIKC) 

fljia npoBepKH y/jajieHHa H3 Hee nacTHii, 3K30C0MajibH0ro pa3Mepa, 

ocaflOK pacTBopaioT B MaKCHMajibHOM oSteMe 4)0C<^aTH0-C0JieB0r0 

25 6y(f)epa (PBS) H n0BT0pH0 u,eHTpH(j)yrHpyiOT npn Tex ace ycjiOBHax. 
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nojiyneHHtra oca^oK pacTBopaioT B 100 MKJI BO^LI (MiliQ) HJIH PBS, 

Aajiee Hccjie^yeMbiH oSpaseu noflBepraiOT 3JieKTpocf)ope3y B CBOSO^HOM 

noTOKe B cneijHajibHbix 6yc|)epax Ha npnSope FFE system (FFE Service 

GmbH) npn cjieAyiomnx ycjiOBHax: o6iu;ee BpeMa npoBegeHHa 

5 3JieKTpo<J)ope3a 5 MHH, no^aBaeMoe HanpaaceHHe 900 B H TOK 34 MA. 

06pa3eii H MapKep SBIJIH BBe^eHH npn CKopocTH n0T0Ka 2,5 MJI/H H 280 

MJI/H c00TBeTCTBeHH0. npo6er npOBOflHJiH B peacHMe HHKJiHHecKoro 

HHTepBana FF-ZE npn 85 MJI/H H 4>paKiiHOHHpOBaHHt.ra o6pa3en 

3JiK)HpyioT npn 320 MJI/H. /Jjia aHO^HOH CTa6HjiH3au,HH HcnojibsyioT 

10 cjie^yiomHH 6y<^ep: 1,5M THOMOHeBHHbi + 6 M MoneBHHbi +100 MM 

H2SO4 +25 MM 2-nHpHaHH-nponaHOJi + 300 MM 2-nHpHflHH-3TaHOJi; 

Cpe^a fljia pa3^ejieHHa HMeeT cjieayiomHH cocTaB: 1,8 M THOMOHeBHHbi 

+ 6 M MoneBHHbi + 55 MM MOPS + 55 MM 2-nHpH^HH-nponaHOJi; ajia 

KaTO^HOH CTa6HJiH3auiHH Hcnojib3yioT cne^yiomHH 6ycj)ep: 1,8 M 

15 THOMOHeBHHbi + 76 M MoneBHHbi + 180 MM NaOH + 25 MM Tpnc + 35 

MM Monc + 280 MM EPPS, c nocjie/iytomHM c6opoM 0T/iejibHbix 

(jDpaKHHH, KOHIi;eHTpHpOBaHHeM 06pa3H0B H3 OT^eJIbHblX JiyHOK npn 

noMoniH noBTopHoro yjibTpaijeHTpH^yrHpoBaHHa Ha neHTpn^yre 

Avanti 301 (poTop JA-30.50) B peacHMe 100000 g B TeneHHe 2 H. 3aTeM 

20 npoBogaT Bbiflejieroie MHKpoPHK no cjie^yiomeH MeTOflHKe: B o6pa3en 

flo6aBJiaK)T 5 MKM npoTeHHa3bi K, HHKySnpyioT npn 56°C B TeneHHe 

1 n, 3aTeM Hcn0Jib3yi0T KOJIOHKH Exiqon, flJia OHHCTKH MHKpoPHK — 

o6pa3eii; HaHocaT Ha KOJiOHKy, nocne nero np0B0,ziaT 

aeHTpH(J)yrHpoBaHHe npn 2000 g Ha ijeHTpHcj}yre eppendorf 5104, 3areM 

25 KOJiOHKy 3 pa3a npoMbiBaioT npoMbiBonHbiM 6y(J)epoM 4>HpMbi Exiqon, 
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nocne Kaac^oro npoMbiBaHHa npoBo^aT n,eHTpH(J)yrHpoBaHHe npn 2000 g 

Ha ueHTpH(J)yre eppendorf 5104, n0T0M Ha KOJiOHKy HaHocHTca 20 MKJI 

6e3HyKjiea3HOH BO^BI. KOJiOHKy ocTaBJiaioT Ha 10 MHH npn KOMHaTHOH 

TeMnepaType, a noTOM ueHTpH^yrnpyioT npH 3000 g Ha i*eHTpH(j)yre 

5 eppendorf 5104, nocjie nero npoBO^HT peaiajHio oSparaoH 

TpaHCKpnniiHH npH noMomn oSparaoH TpaHCKpnnTa3bi (Exiqon), flJia 

3Toro K 8 MKJI o6pa3iia ^oSaBjiaioT 8 MKJI peareHTa H HHKySnpyioT B 

TeneHHe 1 H npH TeMnepaType 60°C, nocjie nero peaKijHio 

0CTaHaBJiHBai0T HarpeBaHHeM RO 95°C B TeneHHe 5 MHH. 3aTeM 

10 npoBOfljiT nojiHMepa3Hyio nenHyio peaKHHio c aeTeKijHeH B peajibHOM 

BpeMeHH Ha npnSope 7500 Applied Biosystems, c npaiiMepaMH Ha 

cjie^yromne MHKpoPHK: miR-141, miR-200a, miR-200c, miR-203, miR-

205, miR-214, miR-17-3p, miR-106a, miR-146, miR-155, miR-191, 

miR-192, miR-301a, miR-326, miR-331-3p, miR-432, miR-438, miR-

15 574-3p, miR-625*, miR-92a, miR-584, miR-517c, miR-378, miR-520f, 

miR-142-5p, miR-451, miR-518d, miR-29a, miR-650, miR-151, miR-

19b, miR-29c, pe3yjitTaTti aHajiH3HpyiOT npn noMonjH KOMnbioTepHoft 

nporpaMMti GenEx qPCR software H O^OPMJIHIOT B BH^e TaGjiHijbi (CM. 

Onr.2). 

20 KaK BH^HO H3 TaSjiHH, npeflCTaBjieHH&ix Ha Onr. 1 H 2, B jiyHKax 61 

- 66 MHKpoPHK miR-17-3p, miR-106a, miR-146, miR-155, miR-191, 

miR-192 HaSjnogaiOTCH TOJIBKO y nanneHTa c a^eHOKapHKHOMOH Jierenx 

H He BLiaBJiaeTca y 3flopoBoro aoHopa, HTO yKa3braaeT Ha TO, HTO B 3TH 

jiyHKH nona^aioT TOJIMCO 3K30C0MBI H3 onyxojieBbix KJieTOK 

25 aAeHOKapijHHOMbi jiencnx, cjieflOBaTejibHO, 3aaBJieHHbiM cnocoGoM 
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B03M05KH0 Bbl^eJIHTb HHCTbie <J)paKI],HH OT^eJIbHblX THIIOB MHKpoPHK, B 

TOM HHCJie TKaHecnen,H(J)HHHbix H onyxojieBocneijH^HHHbix MHKpoPHK, 

H3 SnojiorHHecKHX acHflKOCTeii, coflepacamnx 3K30C0Mbi. 

5 

10 

15 

20 

25 
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<S>OPMYJIA H30EPETEHIW 

Cnoco6 BbiflejieHHH oTflejitHbix ranoB MHKpoPHK H3 

SHOJIOrHHeCKHX JKHflKOCTeH, COflepacaHIHX 3K30C0MBI, BKJHOHaPOIHHH 

5 nocne^oBaTejibHoe ijeHTpH<J)yrHpOBaHHe B peacHMe 2000 H 10000 g, 

yjibTpacjDHjibTpauHK) nojiyHeHHoft Ha^ocaflOHHOH )KH^KOCTH Ha 

u;eTpH^ya(HOM KOHiieHTpaTope I^eHTpHKOH njnoc-70, 100 Kj\a, Millipore 

RO KOHeHHoro o6"beMa 10 MJI H yjibTpaijeHTpH^yrnpoBaHHe Ha 

u,eHTpH(J)yre Avanti 301 (poTop JA-30.50) B peacHMe 100000 g B TeneHHe 

10 2 H, flanee nojiyneHHbra oca^OK pacTBopjuoT B <^0c<J)aTH0-c0JieB0M 

6y<J)epe H n0BT0pH0 iieHTpH^yrnpyioT npn Tex >Ke ycjioBHax, 3aTeM 

nojiyqeHHbiH oca^oK pacTBopjnoT B 100 MKJI BOAM, oTJiHnaiomHHai TeM, 

HTO ^ajiee nojiyHeHHbift pacTBOp no^BepraiOT 3jieKTpo(j)ope3y B 

CBOSO^HOM n0T0Ke B 6yHKepax jxsw aHOflHOH H KaTO^HOH cia6HJiH3aL(HH 

15 Ha npnSope FFE System c nocjie^yiomHM cSopoM oxzjejibHbix <J)paKijHH 

npn cjienyiomnx ycjioBH^x: o6mee BpeMa npoBeaeHHJi 3JieKTp0(J)0pe3a 

5 MHH, noAaBaeMoe HanpaaceHHe 900 B H TOK 34 MA, o6pa3eu, H MapKep 

BBO^flT npH CKOpOCTH nOTOKa 2,5 MJI/H H 280 MJI/H COOTBeTCTBeHHO, 

npoSer npoBoaaT B peacHMe UHKjiHHecKoro HHTepBajia FF-ZE npn 

20 85 MJI/H H (JjpaKijHOHHpoBaHHbiH o6pa3eii sjiionpyiOT npn 320 MJI/H, AJIH 

aHOAHOH CTa6HJiH3au;HH Hcnojib3yioT cjie^yiomHH 6y<J)ep: 1,5 M 

THOMOHeBHHbi +6 M MOHeBHHbl +100 MM H2S04 + 25 MM 2-

nHpHAHH-nponaHOJi + 300 MM 2-nHpHAHH-3TaHOJi; cpe,aa AJIJI 

pa3aeneHHH HMeeT cjieflyiomHH cocTaB: 1,8 M THOMOHeBHHbi + 6 M 

25 MoneBHHbi + 55 MM MOPS + 55 MM 2-nHpH,n,HH-nponaHOJi; ana 
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KaTOAHOH CTa6HJiH3aiiHH Hcnojib3yK)T cjieztyiomHH 6y(J)ep: 1,8 M 

THOMOHeBHHbi + 76 M MoneBHHbi +180 MM NaOH + 25 MM Tpnc + 

35 MM MOnC + 280 MM EPPS, flajiee OTaenbHbie 4>paKiiHH n0BT0pH0 

yjibTpaueHTpH^yrnpyiOT Ha ueHTpnc^yre Avanti 301 (poTOp JA-30.50) B 

5 peacHMe 100000 g B TeneHHe 2 n, 3aTeM np0B0,mrr Bbi^ejieHHe 

MHKpoPHK H3 KaaCflOH OTfleJIbHOH (J)paKHHH, a HMeHHO, B Kaac^yio H3 

OTflejibHbix 4>paKiiHH aoSaBJiaiOT 5 MKM npoTeHHa3bi K, HHKySnpyiOT 

npn 56°C B TeneHHe 1 n, flajiee HaHocaT Ha KOJiOHKy Exiqon, nocne nero 

npOBOAaT aeHTpH^yrapoBaHHe npn 2000 g, 3aTeM KOJiOHKy npoMbiBaK)T 

10 3 pa3a npoMbmoHHbiM 6y4>epoM, nocjie Kaacaoro npOMbiBaHHa npoBo^aT 

LteHTpHtjjyrHpOBamie npn 2000 g Ha ijeHTpH^yre eppendorf 5104, noTOM 

Ha KOJiOHKy HaHocHTca 20 MKJI 6e3HyKJiea3HOH BOflbi, aanee KOJiOHKy 

ocTaBJiaioT Ha 10 MHH npn KOMHaTHOH TeMnepaType, a 3aTeM 

i;eHTpH(J)yrHpyK)T npn 3000 g, nocjie nero npoBo^aT peaKHHio oSpaTHon 

15 TpaHCKpHniiHH npn noMomn oSparaoH TpaHCKpnnTa3bi (Exiqon), a 

HMeHHO, K 8 MKJI o6pa3n,a aoSaBjiaioT 8 MKJI peareHTa H HHKySnpyiOT B 

TeneHHe 1 n npn TeMnepaType 60°C, nocjie nero peaKipno 

ocTaHaBJiHBaioT HarpeBaHHeM ao 95°C B TeneHHe 5 MHH. 

20 

25 


