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OMBPUOHAIJIBHBIE CTBOJIOBBIE KJIETKWU, [IJIIOPUTIOTEHTHOCTHD,
NMHAYIMPOBAHHLBIE [IJIIOPUIIOTEHTHBIE CTBOJIOBBIE KIIETKH, KOJUIEKLIMA
JIMHUI KJIETOK, TPAHCTEHE3, BUOJIOI' VSl PA3SBUTUS, ®UBPOBJIACTEIL, KJIETOYHA S
TEPAIIUA

OO0mbekT uccnenoBanus — OuopecypcHas koyuiekus «Kommekuus miropurnoTeHTHBIX KyJIbTYp
KJICTOK 4€JI0BEKa M MJICKOMUTAIOIMNX 001IIe0MOIOrHUECKOro 1 ONOMEUIIMHCKOTO HAIIPABICHHUS.

Lens paboTel — nojaepkanue 6mopecypcHor KosuieKuu «KoJekuus miItoprurnoTeHTHRIX
KYJIbTYp KIETOK 4YelOBeKa U MIIEKONUTAIOMIMX OO0IIe0HOIOTUYECKOr0 U OMOMEAMIIMHCKOTO
HAIPaBIICHUS.

Pesynbratel. B pamkax BBINOJIHEHHS TOCYAapCTBEHHOTO 3a/laHusi ObUIM IPOBEJEHBI
cienyrolye padboThI:

1) Coznan TexHosjoruueckuii macrmopt «KOJIEKIMU IUIFOPUIOTEHTHBIX KYJIBTYP KJIETOK
YeloBeKa M MIICKOIUTAIONINX o0medbunonornueckoro u 6uomeaununckoro HampasieHus» (KKK)
Ulul’ CO PAH, Bxmowaromuii B ce0s: a) omucaHuwe MoiHOro Habopa kimoueBbix COIloB,
o0OecreunBarOIMX MOJAJIEp)KaHUE U pa3BUTHE KOJUIEKIIMOHHOTO (oHaa; 6) Hayuno-texHuueckoe
000CHOBaHME CMET CTaHJApTHBIX omnepauuoHHbIX mponenyp komiekinuun KKK WIul" CO PAH.
2) Texnonorunueckuii nacnopt KKK Uul" CO PAH pa3meriieH Ha nHTepHET-caiite kosutekuun KKK
WIul" CO PAH. 3) IIpoBeneHa sxcniepuMenTaibHas Bepudukanus yeteipex COIlos. 4) Pe3ynbTarsl
Bepudukanuu COIloB 3amucanbl B amektporHoil 6aze KKK UIul" CO PAH. 5) DiexkTpoHHbIi
katayior koutekuuu KKK Mul" CO PAH nononnen nngopmarmeid o 31 TUHUM KIETOK COTIACHO
dopmara yHU(PHUIIMPOBAHHOW CETEBOW KOJUICKIMU KIETOYHBIX KyabTyp. 6) IloaroroBieHsl aBe
PYKONHCH cTaTell B PELEH3UPYEMBIX KypHaJlax Ha OCHOBE MaTepHaJiOB KOJUIEKLIMH, OJHA U3 HUX
omybukoBana (Scopus), a BTopas oTrpasieHa B medats (WoS). 7) [ToarotosiieH KajgeH1apHbIi MIaH
paboT MO BBINOJIHEHHIO JONOJIHUTEIBHOTO TOCYIapCTBEHHOTO 3ananus. 8) OT4eT o mpoeaHHOMI
paboTe B paMKax JOMOJHHUTEIBHOTO TOCYAApCTBEHHOTO 3aJjaHHs pa3MeIlleH Ha HWHTepHeT-caiTe
kosekuu KKK UIul" CO PAH c¢ ykazanuem ccbuiku Ha Homep 3akitoueHHoro ¢ @AHO Poccun
COTJIallIeHUs Ha BBIMIOJIHEHUE JI0MOJHUTENIBHOTO TOCYapCTBEHHOTO 3aaHMUS.

[IporHo3Hble NPEANONOKEHUS O pa3BUTHH OOBEKTa MCCIEIOBaHUSA: B JalibHEHIIeM
IUTAHUPYIOTCS PAOOTHI MO MOJACPKAHUIO KOJUIEKIIUHU, pacIIMpeHnIo (GOHA0B U OKa3aHHE yCIYT IO

3aIpocam.
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BBEJAEHUE

IIpouwto 11 net ¢ nosBienus crarbu Takaxamu u SIMaHaka, B KOTOPOW aBTOPBI IPEITIOKUIN
3¢ (heKTHBHBIN CITOCOO MOTYyYEHUS HHAYITUPOBAHHBIX ILTIOPUIIOTEHTHBIX CTBOJIOBBIX KieTokK (MIICK)
u3 ¢pubpoOIACTOB C MOMOIMIBIO SK30T€HHOW 3KCHPECCHH YEThIPEX TPAHCKPUIIIMOHHBIX (HDaKTOPOB,
Ha3BaHHBIX «KOKTeWsb SIManaka» (Takahashi, Yamanaka, 2006). UTICK, kak u 3MOpuOHaIbHBIC
cTBOJI0BBIE (DC) KIETKH, INIIOPpUIOTEHTHBL. DC KIIETKHU [T0JIy4atoT U3 KJIETOK BHYTPEHHEN KIIETOUHON
Macchl MPEUMIUIAHTAIIMOHHBIX SMOPHOHOB, a 3aTeM MX MOXXHO AuddepeHnnpoBaTh BO BCE THIIBI
COMAaTHYECKUX U 3apOJBIIIEBbIX KJIETOK B3pOCIOro Opranu3Ma. BaxxHbIM napamMeTpoM TEXHOJIOTHH,
MpEUIOKEHHON SIMaHaka, SABJISETCA BO3MOXHOCTh IMOJydeHHs nepcoHanuzupoBaHHbix HIICK
YeloBeKa, TEM CaMbIM CHHUMAeTcs MpoOjieMa HMMMYHOJIOTHYECKOH COBMECTHMMOCTH. MHorme
UCCJIEIOBATENU CUUTAIOT, UTO Oy/yllee pereHepaTuBHON MEIUIMHBI Oy/IeT OCHOBAHO Ha ILIMPOKOM
ucnosaps3oBanuu UIICK B kayecTBe MCTOYHUKA MIOTYyYEHUS PA3IUYHbIX TUIIOB COMATUYECKUX KIIETOK
C UX JajbHeHmIed TpaHCIIaHTAlMed mnanmueHTaMm. Takum o0pa3oM, B pe3ylbTaTe CO3JaHHs
texHosoruil nomyuenust 9C knerok u UIICK B kineToyHol Onooruy nosiBUIach HOBasi KaTeropus
KYJIbTYp KJIETOK, OTJINYHAsi OT MPEXKHUX, TPAJULIUOHHBIX, MPEUMYIIECTBEHHO IEPEBUBAEMBIX
«0eCCMEpPTHBIX» KYyNbTYp KJIETOK WIM KPATKOBPEMEHHO KYJIbTHUBHUPYEMBIX KYJIbTYpP MEPBUYHBIX
COMaTHUYECKUX KIIETOK.

EcTb emie Tpu BaXKHBIX aClEKTa, CBSI3aHHBIX C COBEPIICHCTBOBAHUEM TEXHOJIOT U MTOJTy4YEHUs
nepcoHanuzupoBanHbeix MIICK. Bo-mepBbix, yuutbiBas nposudepatuBHblii noteHuuan WIICK
4eJI0OBEKa, OTKpBIBAeTCs peaibHas Bo3MOxkHOCTh noiydeHus HMIICK or maumeHTOB-HOCHTENEH
MYTaHTHBIX T'€HOB WJIH XpOMOCOMHBIX nepectpoek. Takas xosnekuus HMIICK moxer cioykuTh
MaTepuaibHOW 0a30il JUIsl U3ydeHHs] MOJIEKYJISPHBIX MEXaHU3MOB 3((EKTOB MyTalluil B pa3BUTUU
natojoruii. Bo-BTOphIX, pa3paboTka cuctemsl HampaBieHHoro TtpaHcreHe3a CRISPR/Cas,
MO3BOJISIONIEH OCYIIECTBIATh aAPECHYI0 MOAU(DUKALIUIO OTACIBHBIX T€HOB MJIH Jake (parMeHTOB
XpPOMOCOM, JA€T JKCIIEPUMEHTAaTOpaM HHCTPYMEHT Uil co3fgaHuss MyTaHTHbIX JuHuil UIICK,
KOTOpBIE MOXHO HMCHOJIb30BaTh JUISI MOJICIMPOBAHUS TE€X WM MHBIX HACJIEICTBEHHBIX MATOJOTUI
(CmupHoOB U ap., 2016). bonee toro, cuctema CRISPR/Cas mo3BoisieT oCyIecTBIAsATE KOPPEKITUIO
myrauuii B WIICK, momydyeHHBIX OT NalMEHTOB-HOCUTENIEH MyTalWid, TEM CaMbIM I0JIy4aTh
IUTFOPUIIOTEHTHBIE KJIETKU C «HOPMAJIBHBIMMY AJUIEISAMHU, YTO MOXET CTaTh MEPBBIM IIAroM s UX
JAIbHENIIET0 HCIIOJIb30BAHUS B KJIETOYHOM Tepanuu HacleACTBEHHBIX 3a0oneBaHui. LleHHOCTH
takux auHui UIICK TpyaHO mepeoreHuTh, U aKTyaJIbHOCTh CO3JaHUS KOJUICKIIMN TaKUX JIMHHUHA
OueBH/HA. B-TpeTbux, co37aHME KOJUIEKIIMM MYTAHTHBIX KJIETOK o0OecrieunBaeT 0a3zy amis
TECTUPOBAHUS (PapMaKOJIOTHUECKUX MPENApaToB Il KOPPEKIHH 3 (HEKTOB MyTaIHA.

B cBs3M ¢ U310KEHHBIMU BBILIE COOOPAKEHUSMU 00 aKTyaJIbHOCTH CO3JAaHMS KOJUIEKLIUN

JIMHAN KJICTOK, CJICAYET OTMCTUTH CBOCBPECMCHHOCTb HCABHCT'O IMOABJICHUA d)enepanbﬁoro 3aKOHa
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«O OMOMEIUIIMHCKUX KJIETOUYHBIX MpoaykTax», ®3-180, mognucannoro [Ipesunentom Poccuiickoit
@eneparun B.B. Ilytunbiv 23.06.2016 r., permaMeHTHPYIOIIEro oOpalieHue OMOMEIUITTHCKIX
KJICTOYHBIX MPOAYKTOB B Poccuiickoit denepannu. OQHOBPEMEHHO TOBBIIIAIOTCS U TPEOOBAHUS K
UCCJIEIOBATENILCKON JIEATEIbHOCTH B Pa3HBIX OONACTAX KJIETOYHOM OHMOJOTMH U SMOPUOJIOTHH,
KOTOPBIE JOJKHBI COOTBETCTBOBATh MEXKIyHapOoIHbIM cTaHAapTaM «Global Standards for Stem Cell
Research and Clinical Translation: The 2016 ISSCR Guidelines» (http://www.isscr.org/docs/default-
source/guidelines/isscr-guidelines-for-stem-cell-research-and-clinical -transl ation. pdf).

Takum oOpazom, mosiBiieHrne HoBoro tumna kieTok, UITCK, 1 HOBBIX METOIMYECKHX TTOX0/I0B,
CRISPR/Cas, nemaer akTyaJbHBIM CO3[IaHWE KOJUICKIIMH KJIETOK A OOCCIEYCHHS JOCTyIa
uccienopareneid. [lpu co3maHuy KOJUIEKIUM IUTIOPUIIOTEHTHBIX KJIETOK YE€JIOBEKa M KUBOTHBIX,
TakkKe, KaK W CICIHUATU3UPOBAHHBIX 3pelblXx H Ju(PPEpeHIIUPOBaHHBIX KIIETOK, aKTyaJlbHa
pa3paboTKa HOBBIX pPErJaMEHTOB W CTAHIAPTOB HUX KYyJIbTUBUPOBAHUS U KPHUOKOHCEPBAIIHH.
Yuaudukanus tpeOoBaHUI K ACTOHUPYEMBIM KIIETOUHBIM KYyJIbTypaM SIBISIETCS HEOOXOAMMBIM U
00s13aTeIbHBIM 2JIEMEHTOM KJIETOYHOW KOJUICKIIUU.

i1 5 PeKTUBHOTO MCTIONH30BAHUS UHAYITUPOBAHHBIX ITFOPUIIOTEHTHBIX CTBOJIOBBIX KIIETOK
B OMOMEIUIIMHCKUX HCCIEAOBAHUAX HEOOXOJUMO HMMETh OOIIEJOCTYIMHbIE KOJUICKIMH IJHUHUN
kineTok. KoJulekuusi MIIOPUMOTEHTHBIX  KYJIbTYpP KIJIETOK 4YelOBeKa M MIIEKOMUTAIOIIMX
obmebuonornueckoro u 6momenunuackoro Hamnpasienus Ulul" CO PAH BMmecte ¢ komiekuusmu
Nututyra 6uonoruu pazsutus um. H.K. KonsrioBa PAH u MnactuTyTta mmutonorun PAH o6pasyrot
CETEBYIO KOJIJIEKIIMIO KIETOYHBIX KYJIbTYp, AEIAOLIYI0 KIETOYHbIE IMHUU TIOCTYITHBIMU IIUPOKOMY
KpyTy I0JIb30BaTENEH.

ens paboThl — MoaEpKaHUEe U Pa3BUTHE KOJUIEKIIMOHHOTO (hOHAA W OKa3aHUE YCIYT IO
pabote ¢ KyabTypaMH KJIETOK.

Bagaun:

1) Cosnars Texnomorunueckuii macopt KKK UIul" CO PAH, koTopblii BKJIIOYaeT B CeOsL:
a) onucanue noiHoro Habopa kiroueBbix COIlloB, obGecrnieunBaromUX MOAEpPKAHUE U Pa3BUTHE
KOJUTEKITMOHHOTO (poHa; 6) HaydHo-TeXxHMYeCKOe 000CHOBAaHHME CMET CTaHIAPTHBIX OTIEPAIIMOHHBIX
npouenyp komuekuun KKK Uul" CO PAH.

2) Pasmectuts Texuonormueckuit macnopr KKK HIul' CO PAH Ha uHTepHET-caiiTe
komekun KKK Ullul” CO PAH.

3) DkcnepumenTtanbHo Bepudunupoats derbipe COIla: a) momnepkaHue eIMHUIY
XPaHEHUs ¥ TTOJITOTOBKA KJIETOYHBIX 00pa3IloB K Bbaue yupexaeHusm PO (Ha npumepe 31 nuHum);
0) KOHTPOJIb KadecTBa €AMHUIl XpaHEHHs (Ha MpUMepe S5 TUHUIT); B) METO/ABI paciiupeHus GoHI0B
Konneknuu. [Monyuernne UTICK ameprkanckoit HOpku (Ha IpuMepe 2 JIMHUAK ); T) KapUOJIOTHUSCKHUI

aHaJIM3 KOJUICKIIMOHHBIX KJIETOYHBIX JIMHUM (HA TIPUMEPE S JIMHHI).



4) 3anwmcats pe3yiabrarsl Bepudukaun COIlos B anekTponnoii 6aze KKK NI {ul" CO PAH.

5) TlononuuTts 3nekTponHbIi Katanor koswekiun KKK UIul" CO PAH undopmanueii o 31
JUHUH KJIETOK COTJIACHO popMaTa YHUPHUITUPOBAHHON CETEBOM KOJUICKIIUU KICTOYHBIX KYJIBTYD.

6) IloaroToBUTH JBE PYKOIMCH CTaTell B pEIEH3MPYEMbIX kypHamax (Scopus, WoS), Ha
OCHOBE MaTepUaioB KOJUIEKIIMH, OJIHA U3 KOTOPBIX JOJKHA ObITh PUHSTA B I1€YaTh.

7) TloaroToBuTh KaJCHAAPHBIA IUIAH PA0OT IO BBHIMOJHEHUIO JIOMOJIHUTEILHOTO
roCy/1apCTBEHHOTO 3a/1aHusl.

8) PasmectuTh OTYET O TMPOJETAHHOW pabOTe B  pamKax  JOHOJHUTEIBHOTO
rocynapcTBeHHOro 3aaanusi Ha uHTepHer-caiite koiuekiuu KKK WMIul” CO PAH ¢ ykazanuem
cchlIkU Ha HOMep 3akintodeHHoro ¢ ®AHO Poccuu cornamienusi Ha BBIIOTHEHUE JOTOTHUTEIIBHOTO
roCy/1apCTBEHHOTO 3a/1aHuU.

B nenom, mocraBieHHbIe LIETU U 337]a44 J1al0T HeoOXoauMyro 0a3y /Uit QyHKIIMOHUPOBAHUS
KOJUIEKUUHU KYJIbTYP KIIETOK.

Hacrosimmii otyer sBisieTcsl 3aKIIOUYUTENBHBIM MO TeMe «KoJUTeKunuu KIeTOYHBIX JIMHUN
JKUBOTHBIX W YEJIOBEKa JUIS IPOBEICHUS (PYHIAMCHTAIBHBIX HCCICIOBAHUN B 00JIACTH T€HETHKU H

ouomenuuuHb 3a 2017 rox.
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OCHOBHA YACTD

1 O6mas nHGOpMAIHUS O KOJUICKIIUN

1.1  Ha3Banue KOJUICKIIMH: KOJUICKIUS IUIIOPUIIOTEHTHBIX KYJIBTYp KIJIETOK 4YeJOBeKa U
MJIEKOTIUTAIOIINX OOIIEOHOIOTHYECKOT0 U OMOMEIUIIMHCKOTO HAIIPABJICHUS.

1.2  HauwmenoBanme opranuzanun DPAHO Poccum — pgepkarens KoJUeKIuUU (eciu
opraHusanus npouuia peopranusanuio B 2017r, To ykazats crapoe U HOBoe HazBaHue): denepanbHoe
rocy/apcTBEHHOE OI0/KETHOE HayyHoe yupexaeHue «DenepalbHbIi MCCIeA0BATEIbCKUN LIEHTP
WNHuctutyT nuronoruu u renetuku Cudbupckoro otaenenus Poccutickoit akagemun vHayk» (MLul" CO
PAH).

1.3  PerucrpanuoHHbIIi HOMEp OMOpECYpCHON KOJUICKIUH B MH(POPMAIMOHHOW CHUCTEME
«[Tapyc» ®AHO Poccun: 0324-2017-0002.

14  Hampasnenue ®HU: 60. Knerounas 6monorusi, T€OpeTUYECKUE OCHOBBI KJIETOUHBIX
TEXHOJIOTH.

15 PykoBoauTelb KOJJICKIIMH, TMOIJACPKUBAOIIMN KOJIEKIHIO: MeH30poB Amekcei
['aBpumnnoBuy, B.H.C., K.0.H., cellbank@bionet.nsc.ru, +7-383-363-49-63 (n06. 1010), cortoBblit
TenedoH.

16  Ha3naueHue KOJUIEKIINHU: KOJUIEKIIMOHHBIA (DOH]] CONEPKUT PA3INIHBIE THITHI KIIETOK,
B TOM YHCJI€ YHUKAJIbHBIE IJIIOPUIIOTEHTHBIE CTBOJIOBBIE KJIIETKH YE€JIOBEKA, MBIIIIA U aMEPUKaHCKOMN
HOpkH. Hannume IUIIOPUIIOTEHTHBIX KJIETOK TIO3BOJIIET OCYLIECTBIISITh IIMPOKUH  CIIEKTP
OMOMEIMIIMHCKHX U (yHIaMEHTAIbHBIX HCCIIeIOBaHUN COBMECTHO ¢ HHCTUTyTaMu PAH.

1.7  Peructpanus xomnekuuu B nepeune LIKIT/YHY «CoBpemenHas uccienoBaTenbckas
uH(pactpykrypa Poccuiickoit denepannn»: Ects.

1.8 HaumenoBanwue, peecTpoBsiii HoMmep U aapec LIKII/YHY Ha caiite http://www.ckp-

rf.ru: Konneknust  IUTIOPUIIOTEHTHBIX — KYJIBTYp  KJIETOK — 4YeJOBeKa M MIICKOIMHMTAIOIINX
00111e0MOIOrMYECKOr0 U OMOMETUIIMHCKOTO HalpaBJIeH s, peecTpoBbiii Homep 484595, http://ckp-
rf.ru/ckp/484595/.

1.9 Jara obpazoBanus komeknuu: 27.01.2017.

1.10 OrtpakeHne KOIEKIIMOHHOW AEATEIPHOCTH B Y cTaBe opranu3amnuu: Her

111 [lonoxeHue O KOJUIEKIIMH, YTBEPXKICHHOE Ha YYEHOM COBETe opranuszauuu (MNe
BbINUCKU U3 NPOMOKOIA 3ACe0anus Yuenozo cosema)

112 Anpec WEB-caiita opranuzanuy, Ha KOTOpPOM IpeJcTaBieHa HH(OpMaIUs o

kosekiuu: http://ckp.icgen.ru/cells.
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2 Kpartkas nndopmarus o mpojeianHoi paboTe B paMKax JOMOTHUTEIBHOTO TOC3aaHus

21  Tekcr OT4era mpeaCTaBICH Ha:

a) WEB-caiite opranusaruu: http://ckp.icgen.ru/cells/documents/.

0) HNudopmanmonnoM noprase BPK:
http://www.biores.cytogen.ru/brc_cells/collections/ICG_SB_RAS CELL.

2.2  CopnepxaHue OCHOBHBIX PE3yJIbTAaTOB PaOOTHI MO JOMOJIHUTEIBHOMY TOC33/IaHUIO B
coorBercTBUU c IIOHM T AH: IlosyueHne HOBBIX JMHHUH CTBOJIOBBIX W HHAYLUPOBAHHBIX

IIJTIOPUITIOTCHTHBIX KJIETOK.

3 Perucrpanus B rocy1apcTBEeHHBIX HH()OPMAIIMOHHBIX CUCTEMaX U (PMHAHCUPOBAHHE

31 Perucrpanmonnslii  HOMEp  IONOJHHUTENBHOrO roc3amanuss 1o bPK B
unpopmanmonnou cucreme «Ilapycy ®AHO Poccuu: 0324-2017-0002.

3.2 PeructpaiimonHeiii  HOMEp  JONMOJHUTENbHOro  roczaganuss 1o BPK B
uHpopmannonHou cucreme LIUTUC

3.3  Otuer mo nomosHUTENEHOMY Toc3amanuio Ne 0324-2017-0002 (moaroToBieH u
3arpyxeH B cuctemy [lapyc.

34 Otuer mno gomonHuUTenbHOMY Toc3amganuio Ne AAAA-A17-117110270086-6
MOJTOTOBJICH U 3arpyxeH B cucremy LIUTHUC 02.11.17.

3.5 O0wém ¢uHaHCUpOBaHUS, BBIICICHHOTO Ha BhIMoHeHUEe /I3 u3 cpeacte ®AHO
Poccuu B 2017 rony: , Cormamenue Ne 007-03-397/3 ot 09.11.2017.

3.6  OObéM (uHAHCHPOBaHUS, BBIAECICHHOTO Ha MPUOOPETEHHE KPYITHOTO 000PY10BaHUS
u3 cpenctB PAHO Poccuu B 2017 1. (cBbimze 500 000 py0.): , Cornamenue Ne
007-02-1896 ot 11.09.2017.

4 Pe3ynbTaThl, MOTYyYEHHBIE B PaMKaX JOMOIHUTEIHLHOTO TOCYAapCTBEHHOTO 3a/1aHus

4.1 TloaroToBKa TEXHOJOTHYECKOTO Tmacropra «KOoJIeKIuu TUIFOPUIIOTEHTHBIX KYJIBTYP
KJIETOK YeJIOBEKa M MJIEKOMHUTAIOIIUX O00IeOMOIOrH4ecKoro 1 OMOMEIUIIMHCKOTO HalpaBIeHUsD
Nlul" CO PAH

Texnonornueckuit macnopt KKK UIul" CO PAH BxitouaeT B cebsi: a) onucaHue MOJTHOTO
Habopa kmoueBbix COlloB, oOecrieunBarOMIMX MOEPKAHUE U PA3BUTHE KOJUICKIIMOHHOTO (POHIIA;
6) HayuHo-TexHMuYeckoe 0OOCHOBaHHE CMET CTAHIAPTHBIX ONEPAllMOHHBIX MPOLENYp KOJUIEKIUU
KKK HIul" CO PAH. TexHonoruueckuii nacrnopr pa3MelieH Ha uHTepHeT-caiite koyuteknuun KKK
Ullul" CO PAH (http://ckp.icgen.ru/cells/documents/). COIlbr Haxomsatcs B [Ipunokenusix b—4,
Hay4YHO-TEXHUYECKOE 000CHOBaHME cMeT — nocie nepeuncineruss COIlos:

- Ilpunoxenne b CtangaptHas onepainmonHas npouenypa «lloanep:kanve e IMHULL XPaHESHUS».
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- Ilpunoxenne B CranmaptHas omneparmoHHas mnpouenypa «llomydeHne WHIYIMPOBAHHBIX
IUTFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK AMEPUKAHCKON HOPKN».

- Ilpunoxenue I' CranpaptHas omnepanuoHHas mnpouenypa «llomydeHne MHAYIMPOBAaHHBIX
IUTIOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK YEJIOBEKA.

- Ilpunoxenue JI CranpaptHas onepauuoHHas npouenypa «llomydyeHne WHIYIMPOBAaHHBIX
TUTIOPUTIOTEHTHBIX CTBOJIOBBIX KJIETOK MBIILIK.

- Ilpunoxenue E CrangaptHas onepanuonHas npoueaypa «llonydenue HeWpoOHOB U3
IUTIOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK YEJIOBEKA C ITIOMOILBIO CBEPXIKCIIpeccHr Ngn2y.

- Ilpunoxenne X CrangaptHas omneparmoHHas mnpoueaypa «lloaydeHue HeWpoHOB U3
TUTFOPUTIOTEHTHBIX CTBOJIOBBIX KJIETOK YeJIOBEKa MPH TOMOIIM CHOHTAaHHOH TU(QEpEeHIIMPOBKH B
AMOPHUOUIHBIX TEJIBLIAX.

- IIpunoxenune W CrangaptHas onepauuonHas npouenypa «IloaroroBka MIFOPUIIOTEHTHBIX
CTBOJIOBBIX KJIETOK YeJIOBEKa B OecuIepHBIX YCIOBUSIX KyIbTHUBUPOBAHHUS K BBIJAUE).

- Ipunoxenne K CranmaptHas omnepanmoHHas mnpouenypa «llomydernne sMOpHMOHAIBHBIX
CTBOJIOBBIX KJIETOK MBIILIN.

- Ilpunoxenue JI CranmaptHas onepauuoHHas mpouenypa «llonmydenne uepeOpambHbIX
OpPraHOMOB U3 IUTFOPUIIOTEHTHBIX CTBOJIOBBIX KIIETOK YEIOBEKaY.

- Ilpunoxenne M CranpapTHas omnepanuoHHas mnponeaypa «TpaHceknus  KIETOK
MJIEKOITATAFOIIHX).

- Ilpunoxenune H CrangaptHas onepamnuoHHas npouenypa «/IMMyHOIIMTOXMMHUYECKUI aHAIU3
1epeOpalIbHBIX OPraHOUI0B YEIOBEKaY.

- Ilpunoxenue Il CrannaptHast onepanuoHHas npouenypa «IMMyHOLUTOXMUMUYECKUN aHaIU3
HEHPOHOBY.

- Ilpunoxenue P CrangaptHas onepauuonHas mnpouenypa «lloaroroBka MIFOPUIOTEHTHBIX
KJIETOK YEJIOBEKA K BbIAUE).

- Ilpunoxenne C CraHmapTHas omnepainuoHHas mnpoueaypa «IloAroToBka MIIOPUIIOTEHTHBIX
KJIETOK MBIIIH K BBIJAUue».

- Ilpunoxenune T CrannmaptHas omnepaunoHHas mporueaypa «lloaroroBka MIIOPUIOTEHTHBIX
KJIETOK aMEPUKAHCKON HOPKH K BbLaue».

- Ilpunoxenue Y CranmaptHas oneparimorHas npoueaypa «l[lomydenne sMOpHOUTHBIX TETEl U3
TUTFOPUITOTEHTHBIX KJIETOK YEIOBEKa.

- Ilpunoxenune @ CrangaptHas onepaionHas nporeaypa «llomydenne sMOpHOUTHBIX TENel 13
TUTIOPUIIOTEHTHBIX KIIETOK MBIIIIH.

- Ilpunoxenne X CraHmapTHas onepalnuMoHHas Tmpouneaypa «TecTupoBaHHe KIETOK Ha

KOHTaMHUHAIIMIO MUKOIIJIa3MOM, rpubamMu ¥ OaKTEepHUsIMI.
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- Ilpunoxenne 1l CrangaptHas onepauuoHHas mnpoueaypa «llurorenernyeckuii aHanu3
IUTFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK YEJIOBEKAY.

- Ilpunoxenue III CranmaptHas onepauvoHHas npoueaypa «LlutoreHeTnueckuii aHanus
IUTFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK MBIILIN.

- Ilpunoxenne Il CrangaptHas omnepaimonHas npoueaypa «lluToreHeTnyeckuii aHanu3
IUTFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK HOPKH.

- Ipunoxenne D CrannaptHas onepanuroHHas npoueaypa «llomyyenre ruOpUAHBIX CTBOJIOBBIX
KJIETOK MBIIIIH.

- Ilpunoxenune IO CranpaptHas onepauuonHas npouenypa «lloaydeHue BeKTOpPOB s
HarpaBJICHHOW MOTU(HUKAIIMK TeHOMa ¢ ucronb3oBanueM cructeMbl CRISPR/Casy.

- Ilpunoxenue S CranmaptHas onepaioHHas npoieaypa «TecTupoBaHue KJIETOK YEIOBEKa HA
IJTIOPUIOTEHTHOCTD ¢ noMotsio OT-ITLIP».

- Ilpunoxenune 1 CranmapTHas omepanuoHHas mporenypa «TecTupoBaHHE KIETOK MBIIIM Ha
TUTIOPUTIOTEHTHOCTD ¢ nomotbio OT-TILP».

- Ilpunoxenue 2 CranmapTHas omepaimoHHas mnporeaypa «STR-npoduiupoBanne KIETOK
YEJI0BEKay.

- Ilpunoxenune 3 CranmapTHas ornepanuoHHas mnporeaypa «/IMMyHOIIMTOXUMUYECKHUI aHaIu3
IUTFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK).

- Ilpunoxenne 4 CraHpapTHas oIepalMOHHas Mpoueaypa «DJIMMUHALUS MHUKOILIa3Mbl M3

KYJBTYP KJIETOK.

s 00OCHOBaHMS CMET CTaHAAPTHBIX ONEPALMOHHBIX MpOLENyp U pacyeTa oOImieH
CTOMMOCTH paboT, oOecrnevyMBarolUX pa3BUTHE U MOJJAECpPKAHME KOJUIEKIIMH IUTIOPUIOTEHTHBIX
KyJIbTYp KIETOK 4YellOBeKa W MIEKOMUTAIOMINX OO0IIEeOHOIOTHYECKOT0 U OMOMEIUIIMHCKOTO
Hanpasinenuss UIulT CO PAH, Opimnm coOpaHbl JaHHble 00 omjare Tpyna, NPHOOPETEHUU
MaTepuasoB, pacxofax Ha cojepxaHHe OoOOpylOBaHUS, KOMMYHaJbHBIX W HHBIX 3aTparax,
HEOOXOIUMBIX JJISl BBITIOJHEHUsI paOOT MO MEPEUUCICHHBIM HW)KE HANPABJICHHUSIM JCSTEIHHOCTH
KOJUICKIIUU:

1) BeimosHeHHE CTaHAAPTHBIX onepaoHHbIX nporeayp (COIT).

2) BeolnonHeHHe HAYYHO-HCCIIEI0BATEIBCKUX PA0OT.

3) OO0ee comepkaHre KOJUICKITUH.

CobpanHble NaHHBIE OBLUTH WCIOJB30BaHBI JJIsl pacueTa cToUMOCTH BhimonHeHus 28 COIl,
BEJIMUMHBI HAKJIAJHBIX PAacXOJOB Ha COJIepKaHWEe KOJUICKIIMH M HEOOXOIMMOI0 TOJ0BOTO 00BheMa

¢bunancupoBanus. O600meHHbIN TpuMep pacuera croumoctu COIl mpuBenen B Tabnure 1.
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Ta6muma 1 — Pacaer croumoctu COII «IlomydeHne aMOpHOHATBHBIX CTBOJIOBBIX KJIETOK MBIIIIH

No, m/m | CraThs pacxo/ioB Cymma, pyo.
1 Omnara Tpyaa 3436,08
2 [Tpuobperenre MaTepuanoB 10 190,16
3 Wuble 3aTpaThl —
4 Coneprkanre 000pyI0BaHUS 107,06
Hroro: 13 733,30

Pacyetbl mpoBOAUINCH B COOTBETCTBUH MOJENIBbIO U METOJUKON OIIEHKH, pa3paboTaHHBIMU
Ulul" CO PAH B paMkax BBINOJIHEHUS JOMNOJHUTEIBHOTO FOCYAapCTBEHHOTO 3aJaHUs MO TEME:
«Pa3paboTka Monenu pUHAHCOBOTO YIIPaBICHHS COXPAaHEHHEM U PAIllHOHAILHBIM HCIOJIB30BAHUEM
OMopecypcoB B paMKax (yHKIIMOHUPOBaHUs OMopecypcHbIX Hay4dHbIX Koymieknuin» (CChIJIKA HA
OTYET). Ilonubiit Habop JaHHBIX IpejacTaBieH Ha nopraie «buopecypcusie komiekiuun @AHO
Poccun» (CCBIJIKA).

Hroroslii 00beM TpeOyemMoro roqoBoro GuHAHCUPOBAHUS KOJIJICKIIUU PACCUUTAH HA OCHOBE
mpeoiaraeMoro Iwiana padbot u cocraun 6 125 081,87 py6., u3 koropeix 5 070 392,87 pyo.
3aIUIaHUPOBAHBI IS BHITOJIHEHUS pa0OT 10 COACPXKAHUIO U pa3BUTHIO Kojutekun, 1 054 689 pyo.

3aIlJIaHUPOBAHBI JJIA obecrieueHUs HaKJIATHBIX paCcXoa0B Ha pa60Ty KOJIJICKIINH.

4.2 DxcnepumenTtanbHas Bepupukanus COllo

[IpoBenena skcnepumenTanbHas Bepudukamus COIl nmopnepkaHue eIUHUIl XpaHEHUS U
MOJrOTOBKA KJIETOYHBIX O0Opa3loB K Bbliade yupexkaeHusM PO Ha nmpumepe 31 JIMHUM KIIETOK.
[Tonnoe nasBanue COIloB: «[lonnepxanue enunui xpanenus» (Ilpunoxenue b) u «Iloaroroska
IUTFOPUITOTEHTHBIX KJIETOK MbIH K Bbiiade» ([Ipunoxenue C). s Bepudukanuun COIloB Obuin
UCIIOJIb30BaHbl cienyromue TMHUM DC KJIETOK MBIIIM, B CKOOKax yKa3aH KaTaJOKHBIM HOMeEp B
SJIEKTPOHHOM Katayiore koyuiekiuu: DGES2 (MMES00002), MAO1 (MMES00004), MAQ2
(MMES00005), MAO3 (MMES00006), MA0O4 (MMES00007), MAO5 (MMES00008), MAO6
(MMES00009), MAO7 (MMES00010), MAO8 (MMES00011), MA0O9 (MMES00012), MA10
(MMES00013), MA11 (MMES00014), MA12 (MMES00015), MA13 (MMES00016), MA15
(MMES00017), MCO01 (MMES00048), MC02 (MMES00049), MC03 (MMES00050), MC04
(MMES00051), MC05 (MMES00052), MC06 (MMES00053), MCO07 (MMES00054), MC08
(MMES00055), MC09 (MMES00056), MC10 (MMES00057), MC11 (MMES00058), MC12
(MMES00059), MC13 (MMES00060), MC15 (MMES00061), MDO1 (MMES00062) 1 MDO02
(MMES00063).
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[TpoBenena sxcniepumenTtanbaas Bepudukaius COIl kKoHTpoJb KadecTBa SIUHULL XPAaHEHUS
Ha npumepe naTv jauHuM, noiaHoe HaszBaHue COIIl: «TectupoBaHue KIETOK HAa KOHTaMUHALUIO
MUKoOIU1a3mMoid, rpubamu u Oakrtepusmu» (IIpunoxenne X). s Bepudukamuun COIlla Opumn
UCIIONIb30BaHbl cienyronye JuHuu DC KIETOK MBIIIM, B CKOOKaxX yKa3aH KaTaJOXKHBIH HOMEp B
9JeKTpOoHHOM Kartajore kosuieknuu: DGES2 (MMES00002), MAO1 (MMES00004), MAO2
(MMESO00005), MA03 (MMES00006) 1 MA04 (MMESO00007).

[IpoBenena »skcnepumentanbHas Bepudukamuss COIl meronsr pacmumpenus (GoHIOB
Komneknuu Ha npumepe aByx auHuid. [lonHoe HazBanume COII: «llonydeHne MHIYIHUPOBAHHBIX
TUTIOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK amepukanckoi Hopku» (IIpunoxenue B). [lns Bepudukanmu
COIla Obutn mosyuensl cienytomue auaun MIICK amepukaHckod HOpkM, B CKOOKax yka3zaH
KaTaJIOXKHBII HOMEP KYJIbTYp KIIETOK B 2JIeKTpoHHOM Kataiore kosuiekimu: INV 1XX1 (NV PS00066)
u INVIXX2 (NVPS00067).

[IpoBenena oskcnepumentanbHas Bepudukamus COIl  kapuonorumdeckuit — aHanu3
KOJUIEKIIMOHHBIX KJIETOYHBIX JIMHUM Ha npumepe nsaty JuHui kinerok. Ilomnoe nasBanue COIL:
«lluToreHeTnyeCKUil aHAJIU3 TUTFOPUIIOTEHTHBIX CTBOJIOBBIX Ki1eTOK HOpKW» ([Ipmnoxenue LII). dst
Bepudukanuu COIlla Obu1 mpoBeneH HMUTOreHeTHYecKui aHanus it cienyrommx aunuid UIICK
aMEpUKaHCKOW HOPKH, B CKOOKax yKa3aH KaTaJO>KHBIM HOMEp KYJIbTYp KJIETOK B 3JIEKTPOHHOM
katanore kosutekiuu: INV3 (NVPS00024), iNV5 (NVPS00025), iNV6 (NVPS00026), iNV7
(NVPS00027) u iNV9 (NVPS00028). B kauectBe mpumepa HIXKE TNPHBEICHBI MeTadasHas

riactiHka u kapuotun quauu UIICK amepukanckoit Hopku iINV3 (pucyHoxk 1).
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Pucynok 1 — Meradaznas miactunaka u kapuotun UIICK amepukanckoit HOpku nuHuM iNV 3.

4.3 3amnmck pe3yiabTatoB Bepudukanuu COIlos B anekTponHoi 6aze KKK UIul" CO PAH
Pesynpratel  Bepudukammu COIloB BHecenst Ha caiitr KKK HWIulT CO PAH
(http://ckp.icgen.ru/cell /documents/).
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4.4 TTononaenwue 3nekTpoHHBIN KaTanor koyutekiuu KKK Ulul” CO PAH.

Onexrponnsiid katanor kojutekunn KKK WLl CO PAH mnononnen undopmanueid o 31
JMHAU KIETOK COracHO (popMarta YHU(DHUIIMPOBAHHOW CETEBOW KOJUICKIUHU KJIETOUHBIX KYJIBTYD
(http://www.biores.cytogen.ru/brc_cells/collections/ICG_SB_RAS CELL).

4.5 TloaroroBka cTaTeil B pelieH3UPYyEeMbIX JKypHajiax

B cooTBeTcTBUM C IOMOJHUTENBHBIM T'OCYJAapCTBEHHBIM 33JJaHMEM Ha OCHOBE MaTEepUaJIOB
KOJUICKIIMU TIOJITOTOBIICHBI JIBE PYKOITUCH CTAaTEH B pelieH3UpyeMbIX XypHanax (Scopus, WoS), ogna
13 KOTOPBIX IpHHATA B ieuats: a) [Ipuctsoxaiok ULE., Menzopor A.I'. [lonydenrne nHAyIIMPOBAHHBIX
IUTIOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK aMEPHKAHCKOM HOpPKH: MPOTOKOJI. BaBWiioBckuii xypHal
reneTuku u ceiekuuu. 2017;21(6):701-709. DOI 10.18699/VVJ17.288 (Scopus); 6) Suldina L.A.,
Morozova K.N., Menzorov A.G., KizilovaE.A., Serov O.L., Kiseleva E.V. Mitochondria structural
reorganization during mouse embryonic stem cell derivation. IlpunsaTa B me4ath B KypHaI
Protoplasma (Springer, |F 2.870) (WoS) (ITpunoxenue A).

JlononHuTenbHO IpeacTaBieH nocrepHeld noknax Ha III Hanmonansnom Konrpecce mo
perenepatuBHoi MeaunuuHe, 15-18 nHos6ps 2017 roma, Mocka, Poccusa. Tesucel noxnana
omybnukoBanbl: MenzopoB A.I'. Komnekuus NIIOPUNIOTEHTHBIX KYIbTYp KIETOK YeJIOBEeKa U
MJIEKOTIUTAIONIUX OOIEeOMOIOrMYecKoro M OuoMenuiuHCKoro HampasieHus. ['enbl u Kietku.
2017;12(3):161 (Scopus) (ITpunoxenue A).

4.6 IToaroroBKa KajaeHIapHOTO IIaHa padoT

[lonroToBneHn  KajleHAapHbIi IUIaH pabOT MO  BBHIMNOJHEHHUIO  JOMOJHHUTEIHHOIO
rOCyapCTBEHHOIO 3aJaHU:

- Coznanue Texnonoruueckoro nacrnopra KKK Ulul” CO PAH, 30.09.2017;

- DkcnepuMeHTanbHas Bepuduxanus tpex COIlos, 30.09.2017;

- [IpomesxyTouHBIif 0TYET 0 MpojenaHHoil padote, 30.09.2017;

- [lononnenue snextponHoro katanora komiekiun KKK Ulul" CO PAH undopmanueit 06
O0XapaKTEPU30BaHHBIX JIUHUAX KIETOK, 27.12.2017;

- Hanpasnenue B perieHsupyembie xypHaibl (Scopus, WoS) He MeHee NBYX pykomnucen
cTaTel, MOArOTOBJIEHHBIX HA OCHOBE MaTepHalioB KoJulekuuu, 27.12.2017;

- Otyer o mpojenaHHOM paboTe B paMKax JOMOJIHHUTEIBHOTO TOCYAapCTBEHHOTO 3a/laHus,
27.12.2017.

4.7 Pa3memieHue oOTYeT O TMpojeTaHHOM paboTe B paMKax JIOMOJHUTEIbHOTO
roCy/IapCTBEHHOTO 3a/laHus pa3MelleH Ha nHTepHeT-caite kosekunn KKK Ulul" CO PAH

OTtuer 0 mpojenaHHOM paboTe B paMKax JOMOJHHUTEIBHOTO TOCYJApCTBEHHOTO 3aJaHMs

pasmenieH Ha uHTtepHeT-caite kouieknuu KKK WU ul' CO PAH ¢ ykazaHueMm CChUIKM Ha HOMED
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3akimoueHHOoTo ¢ @AHO Poccuu cornamnieHus Ha BBIMOJHEHUE IOMOJTHUTEILHOTO TOCYaPCTBEHHOTO

samanus (http://ckp.icgen.ru/cells/documents/).
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3AKJIIOYEHHUE

«Komnekuusi IUTIOPUIIOTEHTHBIX  KYJIBTYpP KIETOK 4YeJloOBeKa W MIICKOMUTAIOLIUX
obmedunosornyeckoro U OomomenunuHckoro HampasiaeHus» WIulm CO PAH conepxur Oonee
60 yHUKaNbHBIX JUHUI KJIETOK, B TOM YHCJE IUTIOPUIIOTEHTHBIE KJIETKU YEJIOBEKa, MBIIIH U
amepukaHckoi Hopku. [IpencraBneHHas paboTa HampaBlIeHa Ha pPACIIUPEHHE OHOpPECYpCHOU
KOJUIGKIIMA W Ha JKCIEPUMEHTAIbHYIO BEpU(DHUKAIIMIO METOIUK TOJACPKAHUS KOJUICKIIHH.
B pamkax paboThl co3/1aH TEXHOJIOTMYECKUN MACHOPT KOJJIEKLMH, BKIIOYAIOIIHNM B ce0s onKcaHue
nostHOro Habopa kmodeBbix COIloB u HaydHo-TexHHMYeckoe oOocHoBanue cmer COIlos
KoJuteknuu. Taxke mpoBeieHa dKcIepuMeHTanbHas Bepudukamnus kirodeBbix COIloB, momoiHeH
AJIEKTPOHHBIA KaTaJor KOJUIEKIUH, Haxojsamuiica Ha Iloprane OuOpecypCHBIX KOJIEKLIUN
(http://www.biores.cytogen.ru/brc_cells/collections/ICG_SB RAS CELL) u Tpebyembie
JTOKYMEHThI pa3MelleHbl Ha uHTepHer-caiite komekuuu (http://ckp.icgen.ru/cells/). Ilo
pe3yJibTaTaM MOrOTOBJICHBI yOJIUKAIIMA B KYPHAIIBI, BXOSIIUE B 0236l JAHHBIX SCOPUS 1 WoS.

Takum oOpa3om, poBeJeHHAsS B paMKax TOCYIapCTBCHHOTO 3aJaHUs pa0doTa IO3BOJIIET
pemate Ha 0a3e KOJUIGKIIMM KJIETOK 3aJaud Kak HCCIeOBaTeIbCKUe, TaK W TMPHUKIAJHBIE,
oOecrneunBasi KJIETOUHBIM MaTepHalIoM Mojb30oBaTenei Poccun.

IlocTaBmenHbIe 3aJa4M BBIIIOJJHCHBI B ITIOJTHOM o0BeMe.
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I[MPUJIOKEHUME A
bubnuorpaduueckuii cnucok myOIuKanuii, MoJy4eHHbIX

B Pe3yJbTaTe BBHITIOJHEHUS HAYYHO-UCCIIEIOBATEILCKON pabOThI
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23



IMTPUJIOXEHUE b

CrannmapTtHas onepanronHas nporneaypa «lloanep:kanue eTuHALL XPAaHCHUS

Cocrasneno: A.I'. MeH30poB, K.0.H., B.H.C.
Conepskanue u HazHaueHue: Onpenesnser MPOTOKOI MOAEP KAHUS €AMHUIL] XPaHEHUS

Mecronaxoxaenne: Ullul" CO PAH

[TepecmoTp uepes: 1 roxg

OcHoBHbIMU 3aiauaMu  «KoOJUIeKIMM TUTFOPUIIOTEHTHBIX KYJIBTYp KIETOK YeJIOBeKa U
MJICKOIUTAIOMUX  OOIIEONOIOTHYECKOTO0 U OnomenuuuHCKoro HamparineHus» (Komexmmm)
ABIAIOTCA  WACHTU(UKAIMS, COXpaHEHHE U PaCHpOCTpaHEHHWE HICHTU(DUIMPOBAHHBIX U
OXapaKTEPU30BAHHBIX KJIETOYHBIX JIMHUN, CBOOOIHBIX OT KOHTAMHMHALIMU, & TaK)Ke IMOIMOJIHEHUE
Komnekuuu HOBBIMH JIMHUSIMH, HE00XoaumMo, uToObl Komiekius oTBedasia CleAyOIUM
TpeboBanusM [1]:

1 JIuHMU KJIETOK YesoBeKa U >KUBOTHBIX B KOJIEeKIINN TOMKHBI OBITh UACHTU(DHUIIMPOBAHBL,
OXapaKTEpU30BaHbI C TOMOIIBIO COBPEMEHHBIX METOJOB, JOJDKHA OBITh TIOKa3aHa HX
MUKpoOnoiornyeckas aucrora. [Iponeaypsl uaeHTU(GUKAIME U TIPOBEPKU MUKPOOHOIOTUYECKOM
YUCTOTHI JTOJDKHBI OBITh BAJIUIMPOBAHBI M TPOBOIUTHLCS MEPUOJAMYECKH. YKa3aHHBIC MPOIEAYPHI
ornucanbl B [Ipoekte yHH(DUIMPOBAHHOTO MPOTOKONA N HUISHTU(DUKAIUMU U XapaKTEPUCTHKU
KJIETOYHBIX JIMHUM Y€JI0BEKa U )KUBOTHBIX.

2 B Komiekuu 10KHA UIMETHCSI CUCTEMAa JJOKYMEHTUPOBAHUS (JTsl KaXKI0W JTMHUH KIIETOK
YeJIOBeKa M KUBOTHBIX, Haxozsmieiics B Komiekiuu, nomkeH uMeTbes Mactep (aiisi, B KOTOpOM
oTpaxkaercs Bcs MH(pOpMalWs, Kacawlascs NaHHOW JMHUM U MAHUMYNISAIWNA ¢ HEeW, HauYuHas C
MOMEHTa JIOHOPCTBa OMoMaTepuana WM UHBIX MyTel nonaganus B Komiekmuro), a Takxke yao0Has
W TpaKTU4YHAs CHUCTEMa MapKUPOBKH, HCKIIOYAIONMIAs TOTEPI0 U KPOCC — KOHTAMUHAIIUIO
Ouomarepuarna.

3 XpaHunuiia, B KOTOPbIX coaepkutcs Komnekius, moMemieHus,, B KOTOPbIX BeleTcst paboTta
M0 TOJIYYCHHI0 U KYJbTUBUPOBAHHMIO JMHUN KIETOK YEJIOBEKAa M JKUBOTHBIX, HCIIOJIb3YyEMbIE
MaTepHuabl, 000pyAOBaHUE U TIPOLIECTYPHI JOJDKHBI OTBEUATh pa3pabOTaHHOW cucTeMe TpeOOBaHUMA
M0 KOHTPOJIIO KauyecTBa M OE30MaCHOCTH B COOTBETCTBHHM C POCCHHUCKHMU M MEXIYHApPOJIHBIMU
peraamMeHTaMu, JOJKHBI ObITh CTaHJAPTU30BaHbI U YHU(DHUITUPOBAHBI.

4 Kaxknast TMHUS KJIETOK YeJIOBEeKa M KUBOTHBIX JIOJDKHA UMETh MacnopT ¢ uHdopmanuen 06
UCTOPUM CO3JIaHMS KJIETOYHOW JIMHUM 4YeNOBEKa W JKUBOTHBIX, €€ WJICHTU(PUKAINHA W
XapaKTepUCTUKAX, MUKPOOHOJIOTMUYECKON YUCTOTE, XapaKTepe reHeTHYeCKOH MOAU(PHUKAIIUN JTUHUN

KJICTOK YCJIOBCKA U )KUBOTHBIX, YCIIOBUAX KYJIBbTHBUPOBAHHSA, KOIIUSA KOTOPOTO JOJIKHA BBIAABATHCA
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MOJIy4aTeNsIM JaHHOW JIMHMH, a TAK)KE JOJDKECH CYIECTBOBATh 3JICKTPOHHBIM KaTajor UMEIOLIUXCS B
Konnexkuny KjIeTouHbIX JIMHUHM C UX NaclOpPTaMHU, JOCTYIIHbIN B CETH UHTEPHET.

5 JIomkHBI cOOMOIaThCA 3TUYECKUE HOPMBI M TPeOOBaHUS K JIOHOPCTBY OMOJIOTHYECKOTO
Marepuana B cooTBeTcTBHU ¢ @3 180 «O OMOMEIMIIMHCKUX KJIETOYHBIX IMPOJYKTax», a TaKKe
JIOJDKHA OBITh pa3paboTaHa cucTeMa IO 3alUTe IPaB MHTEUICKTyalbHOH COOCTBEHHOCTH aBTOPOB
KJIETOYHBIX JIMHUH.

6 B cooTBeTCTBUU C YTBEPkACHHOW MPOIETypol HEOOXOAUMO BECTH IOCTOSHHYIO paboTy
Haja nonoiHeHueM KosuleKuuu IOCpeACTBOM MNPUOOpeTeHHs (M3 BHEIIHMX HCTOYHHMKOB) U
IOJYy4YEeHUsT HOBBIX JIMHUM KJIETOK 4YeJIOBeKa M JKMBOTHBIX, a TakkKe I0 pa3paboTke U
YCOBEPIICHCTBOBAHUU METOJOB KYJbTUBUPOBAHMSI U XPAHEHUS, WACHTU(PHUKALUHU, ONpPEIEICHUS
KOHTaMHHAallUM B COOTBETCTBUM C POCCUHCKMMM W MEXIYHAPOJHBIMH CTaHJapTaMu |
TpeOOBAHUAMU.

B nononHeHue K BBIIEH3JIOKEHHBIM TPEOOBaHMSAM IpPEUIaraercsl ClelyloIui MOopsIoK
JETIOHUPOBAHUSI IMHUM KIIETOK:

Oran 1 — OCHOBHOM CTOK

[losydeHHYI0 JIMHUIO KIETOK CIEAYET Pa3MHOKUTHb M 3aMOpPO3UTh 3—5 aMIlysl OCHOBHOIO
CTOKa KyJbTYphl KJIeToK. Ha 3ToM 3Tame HeoOXoIuMO MpPOBEPUTH KYJIbTYPY Ha KOHTAMHUHAIUIO
OakTepusMH, TpUOAMM M MMKOILIA3MOM, a TaKKe MOATBEPAUTh BUJOBYIO MPHUHAJUIEKHOCTH C
MOMOIIbIO aHaJIM3a KapuoTuna u cnenuduueckux mapkepon JJHK.

Ortan 2 — paboumii CTOK

Ha BTOpOM 3Tane pazMopaknBaeTcs 0JlHa aMIlyja OCHOBHOI'O CTOKa, KIIETKH Pa3MHOKat0TCA
u kpuokoHcepBupyercs 10-100 ammyn. B koHie 3Toro srama Takke HEOOXOJWMO IPOBECTU
MPOBEPKY KYJIbTYPhI KJIETOK.

Oran 3 — nonb30BaTENbCKUM CTOK

Ha Tperbem sTame pa3MopakuBaeTcsl OJHA amMIlyja pabodyero CTOKa M CHOBa IMoOcCie
pa3MHOXKeHHs 3amopaxkuBatrorca 10-100 ammynm ¢ OHEHKOM  KyJdbTypbl. OTH  aMIIyJIbl
MPEIOCTABIISAIOTCS 3aKa3YMKaM KyJIbTYp KIETOK.

Takoif MPOTOKON ENOHUPOBAHMS JaeT BO3MOXHOCTH IMOJYYUTh OOJIBIIOE KOJIMYECTBO
MaTepuana CTaHIapTHOro kadectsa. IIpu 3ToM umcino mnaccakedl KyJbTypbl 10 THOJIYYEHHS
M0JIb30BATEIBCKOT0 CTOKa MUHUMAJIbHO. DTO MO3BOJSIET MUHUMHU3UPOBATh PUCK KOHTAMHHALIUU U
COXPAHUTbh CBOWCTBA JIMHUU KIIETOK.

daxtuyecku noanepxanue Komtekunu 3akirodaercs: B 00ecriedeHu XpaHeHHs! KIIETOYHOTO
MatepHaia Juis Toro, 4To0bl IPU HEOOXOIMMOCTH BBIIOJIHSTH PA3IMUYHbIE PA0OTHI B COOTBETCTBUU C

COlIlammu.
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CrannmaptHas omnepanuwionHas mnponeaypa (COIIl) «llomnepkanue enIUHHI] XpaHEHUS
pa3paboTaHa B KauyecTBE CTaHAapTa JJsi OOecledeHHsi KadyeCTBEHHOI'O IMpoIlecca IMOANepKAHUs
enquunl,  xpaHeHuss LKIT «Komiekuuss IUIFOPUIIOTEHTHBIX KYJBTYp KJIETOK YEJIOBEKA U
MJIEKOTIUTAIONIUX 001Ie0roIoruueckoro u onomenuuHckoro Hanpasienus» (Komnexiun) U ul®
CO PAH.

Llenp pa3pabOTKM CTaHIAPTHOW ONEPAMOHHON MPOLEAYPHl COCTOMT B YHH(UKAIUU
IIPOTOKOJIA OAJEPKAHMS eIMHML XpaHeHus Kosuieknun.

Pa3paborannas COII pekomeH0BaHa sl UCIIOJIB30BAHUS B MTOAPA3ICICHUAX, pAOOTAIOLINX
C KyJIbTypaMU KJIETOK YEJIOBEKA U )KUBOTHBIX.

B xo11e paboThI MBI PYyKOBOJCTBOBAIIMCK: MTpaBUiIaMu JabopaTopHoi npaktuku ([Ipunoxenne
K [Ipukazy MuHucTepcTBa 31paBOOXpAaHEHUs U COLUAIBHOTO pa3Butus Poccuiickon denepanuu ot
23 asrycra 2010 r. Ne 708un) u I'OCT P 53434-2009. Ilpunuumnsl Hajjexamiei 1adbopaTopHOU
npakTuku. M.: Crangaptundopm. 2010. 12 c.

Bce paboTel, mpoBoMMBIE B YCIOBUSX J1a0OpaTOPUH, JOHKHBI BECTUCh B COOTBETCTBUHU C
NpaBUJIAMHU TOXKapHOH 0e30MacHOCTH M oXpaHbl Tpyna. [Ipomnemypsl, TpeOyromme CTepUIbHOCTH,
MIPOBOJAT B JIAMUHAPHBIX OoKcax, KiaccoMm OezonacHoctu He Huxe II. ITpu pabote obecneunBaroTcs
YCIIOBUS, MPEAOTBPAILLIAONINE 3apaKeHHe NepcoHalla MHPEKINOHHBIMU areHTaMH U3 HEPBUYHOTO
Ouomarepuarna.

Bce o0opynoBaHue HpoOXOOUT MpoLENypy KaJIUOPOBKH COTPYAHHUKAMH J1IabOpaTopuu ¢
MIEPUOJIUYHOCTBIO U C UCIIOJIB30BAHUEM METOJIOB, KaK OTO YKa3aHOo pousBoaurTeneM. Bee pacxoansie
MaTepHalbl U PeakTUBBI JOJKHBI UMETh COOTBETCTBYIOIIUE CEpTHU(PHUKATHI KaueCTBA U XPAHUTHCS
COOTBETCTBEHHO cHeU(pUKALINN.

KoHTponb BbIMOJNIHEHUST NYHKTOB IPOTOKOJIa Bo3jaraercss Ha PykoBogurtens paloT.
OTBETCTBEHHOCTh 3a BBINOJHEHUE JaHHOM MpOLETypbl HECYT BCE COTPYAHHMKH, Y4acTBYIOIIUE B

HCCICIOBAaHUU.

OO6opynoBaHue U MaTepUAITbI
Ilepeuenv Heo6x00uM020 060PYO0BAHUA U PACXOOHBIX MAMEPUANO8
JIabopatopHoe 000pya0BaHue (MPUBEICHBI BO3MOXKHBIC BAPUAHTHI IPOU3BOUTEIICH U MapOK
000pyTOBaHUS )
- Kpuoxonreitnep (Thermo Fisher Scientific, 5100-0001).
- Komnsrorep.
- PacxomHble Marepuanbl ¥ PEaKTUBBI.

- JKunxwni a3or.
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[Tognepxanue eAMHUI] XpaHEHUS
- ExenepnenbHas 3aJMBKa KUJIKOTO a30Ta B KPUOXPAHMIIHILIE.

- Oo6noBneHue nHGOpPMAIIMK B AIEKTPOHHOM Kartajore Kosutekium.

[Ipu noaroroBke COII «Iloanep>kanve €IUHMI] XpPaHEHHUS» HCIOJIb30BaHbl CIEAYIOUINE
JTUTEpaTypHble UCTOYHUKHU:
1 Menzopos A.I'., Cepo O.JI. 3aueM HyXHBI KOJUIEKLIUU JTUHUH KIETOK //

BaBuoBckuii xypHai reHeTHKHY U cenekiuu. 2016. 20(6). 945-948.
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I[MTPUJIOXXEHHUE B
CrangaprtHas onepanuoHHas npoueaypa «lloayuyenne MHIyIHPOBaHHbBIX IIIOPUIIOTEHTHBIX

CTBOJIOBBIX KJICTOK aMepHKaHCKOﬁ HOPKH»

Cocrasneno: A.I'. MeH30poB, K.0.H., B.H.C.

ConeprxkaHue U Ha3HAYCHHE: ONPEEISIET MPOTOKOJI MOJTYYEHHUSI MHYLIUPOBAHHBIX
CTBOJIOBBIX KJIETOK aMEPUKAHKON HOPKU

Mecronaxoxaenue: Ullul" CO PAH

[TepecmoTp uepes: 1 roxg

Bo3MOXKHOCTB penporpaMMUpOBaHKs TEHOMA MJIEKOIUTAIOIINX aKTUBHO UccieayeTcs 0oiee
nosyBeka. B 1962 rogy ['€pnoH BhnepBble NOKa3al BO3MOKHOCTb PENPOrPAaMMHUPOBAaHUS I'€HOMA
T pepeHIMPOBAHHON KJIETKH (akTopaMH 3HYyKJIenpoBaHHoro oouuta. B 2006 rogy Smanaka
MOJTYYHJT MHAYIIMPOBAHHBIE IUTIOpUIIOTeHTHBIE cTBOJOBEIE KieTku (MITCK) mpimm u3 ¢pubdpobdiacto
C TIOMOIIBIO BCETO JIMINb YETHIPEX TPAaHCKPUIIMOHHBIX (akTopoB: Oct4, Klif4, Sox2 u c-Myc.
[Tosryuenne UIICK nocraBuio Bonpoc o MOJIHOTE pEIpOrpaMMUPOBAHUs: OCTAKOTCS JIN AKTUBHBIMU
T'eHbl, SKCIpeccUpyomuecs B UCXOAHbIX (ubpodnactax? W nHackonbko xapakrepuctuku HUIICK
COOTBETCTBYET AIMOPHUOHAIBLHBIM CTBOJIOBBIM (DC) KiIeTKaM, KOTOpbIE B JAHHOM CIly4yae SIBJISIFOTCS
crannapToM. B Hactosmee Bpems UIICK nosyueHsl 1Sl 1€CATKOB BUJOB JKUBOTHBIX, ofgHako DC
KJIETKH — MeHee 4yeM i aBaauatu. B 1993 B Muctutyre nutonoruu u renetuku CO PAH Obutn
nosydeHbl DC KJIETKH IIEHHOTO MYyILIHOTO 3Bepsi, ameprkaHckoi Hopku (Neovison vison) [1]. Do
CO3/aJI0 YHUKaJIbHYIO BO3MOKHOCTb CpPaBHUTh HWHIYLIMPOBaHHBbIE U IOJyYEHHBIE M3 SMOpHOHA
iropunoTeHTHole KiaeTku. B 2015 roay mbl nomyunnu UIICK amepukaHCKOM HOPKM U MOKa3ailu
penporpaMmMHpoBaHue reHoMa (puopo01acToB Ha yPOBHE aHAIM3a HKCIPECCHH T€HOB: YaCTh I'€HOB
ObUIM YCHEIIHO PeNporpaMMHUpPOBAHbI, YaCTh UMeJIa TPOMEKYTOUHYIO Mex 1y pudbpodmactamu u OC
KJIETKaMU D3KCIPECCUI0, YacTh HE PENporpaMMHpOBaNach M, HAaKOHEI], MPHUCYTCTBOBAJIU T'EHBI,
IKCIIPECCHsI KOTOPBIX OTJIMYAIach OT 000MX TUIOB KJeTok [2]. Takum oOpa3om, [Uis elie OJHOTO
BUJA KUBOTHBIX MOSBUJIACH BO3MOXKHOCTh M3y4aTh IUIIOPHUIIOTEHTHOCTh U U (HEpeHIUPOBKY Ha
nByx Tumnax rmopunoTeHTHhIX kietok: DC u UIICK. B wnactosmeit COIl onucan moapoOHBIi
nporokoa nosyderus UIICK aMepukaHCKON HOPKHM C MCIOJIb30BAaHUEM BEKTOPOB, HECYIIUX TI'€HBI
OCT4, KLF4, SOX2 u c-MYC yenoseka.

CrangaptHas onepauuonHas npouenypa (COII)  «IlomydyeHne WHAYIMPOBAaHHBIX
IUTFOPUTIOTEHTHBIX CTBOJIOBBIX KJIETOK aMEPUKAHCKOW HOPKMU» pa3paboTaH B KaueCcTBE CTaH1apTa s

obecrieuenust kadectBeHHoro mporecca noiydenuss WUIICK amepukanckoit Hopkum st LIKII
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«Komnekusi  IUTIOPUMNOTEHTHBIX  KYJIbTYp  KIETOK  YeloBeKa W MIIEKONMUTAIOMIMX
o0mebnonornyeckoro 1 ouomeaunuHcKoro Hanpasnenus» (Komrekunn) Mul" CO PAH.

Ilenp pa3pabOTKU CTaHAAPTHOW OMNEPANMOHHOW TMPOLEAYypPhl COCTOWT B IOJYYCHUU
WHAYIUPOBAHHBIX TUTFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK aMEPUKAHCKOI HOPKH.

Pa3paborannas COII pekomeH0BaHa sl UCIIOJIB30BAHUS B ITOAPA3ICICHUAX, pAOOTAIOLINX
C KyJIbTypaMu KJIETOK Y€JIOBEKa U KUBOTHBIX.

B xo11e paboThl MBI PyKOBOACTBOBAJIMCH: IIpaBUiIaMu JabopaTopHoii npaktuku (Ilpunoxenue
K [Ipukazy MunucTepcTBa 31paBOOXpaHEHHUs U COIMaIbHOro pa3BuTus Poccuiickoit @eaepanuu ot
23 asrycra 2010 r. Ne 708H) u I'OCT P 53434-2009. IlpuHimnel Haajexamien adbopaTopHOi
npaktuku. M.: Crannapruagopm. 2010. 12 c.

Bce paboTel, mpoBOaUMBIE B YCIOBUSAX JTaOOPATOPUH, JTOHKHBI BECTHUCh B COOTBETCTBHH C
MpaBWJIaMU TOXApHOI 0€30MacHOCTH U OXpaHbl TpyAa. Ilpoueaypsl, Tpedyrole CTepUIbHOCTH,
MIPOBOJAT B JIAMUHAPHBIX O0Kcax, KiaccoMm OezonacHoctu He Huxe |I. [Ipu pabote obecnieunBarorcs
YCIIOBHS, MPENOTBPAINAONINE 3apaKCHNE MEePCOHaNa MHPEKIIMOHHBIMU areHTaMH U3 TEPBHYHOTO
Ouomarepuarna.

Bce obGopynoBaHue mpoXOguT MpOLENypy KaIUOPOBKH COTPYAHHUKAMH JaOOpaTopuu ¢
MEPUOANYHOCTHIO U C UCIOJIB30BAaHUEM METOJIOB, KaK 3TO yKa3aHO pou3BoauTeneM. Bee pacxoanbie
MaTepuayibl U PEAKTUBHI JTOJDKHBI UMETh COOTBETCTBYIOIIHNE CEPTHU(HUKATHI KAaYECTBA U XPAHUTHCS
COOTBETCTBEHHO cHEU(UKALINN.

KoHTponb BBIMONIHEHUsT TYHKTOB TMPOTOKOJIa Bo3jaraercs Ha PykoBogurtens padoT.
OTBETCTBEHHOCTh 32 BBINIOJIHEHHE JAHHOW MPOILEAYpbl HECYT BCE COTPYIHUKH, YYaCTBYIOLIUE B

HUCCICIOBaHUU.

Ob6opynoBaHue U MaTepUabl
Ilepeuenv Heo6x00uM020 060PYO0BAHUA U PACXOOHBIX MAMEPUANO8

JlabopaTopHoe 00opynoBanue (IpUBEACHBI BO3MOKHBIE BAPUAHTHI TPOU3BOUTENICH U MAPOK
000pyTOBaHUS )
Jnist Gostblieid yacTi 000py10BaHUS HIDKE HE YKa3aH MPOU3BOIUTENb, TAK KaK MOXKHO HCIIOJIb30BaTh
npuOOpPHI pa3HbIX NMpousBoauTenae. KpruokoHTeiiHep Takke MOKHO 3aMEHUTh Ha aHAJIOTHYHBIH.
- Jlamunapnsiii mkad 11 knacca 3amuThl.
- Ha6op numnerox 10, 20, 100, 200, 1000 mkJ1.
- IMTunerounsiii go3zarop 0,5-100 mi.
- Kpuoxkonreitnep (Thermo Fisher Scientific, 5100-0001).
- Hentpudyra-soprekc mis npodbupox 0,5 u 1,5 mi.

- Hentpudyra s npodupox 10 u 50 mi.
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- COgz-unKybaTop (KyJIbTUBHUPOBAaHKE KJIETOK mpousBoautces npu 5 % COz u 37 °C).
- Tepmocrar Ha 37 °C.

- XomomunbHuku Ha —80 °C, —20 °C u +4 °C.

- MHBepTUpPOBaHHBIA MUKPOCKOIL.

- ABTOKIaB.

- Kpuoxpanumnuie ¢ )XKUIKAM a30TOM.

- Bopasnas Gans.

- IIpotounsriii mutodryopumerp.

PacxomHbie Marepuaibl U peakTHBBI (IPUBEACHBI BO3MOXKHBIC BapUAHTHI MPOU3BOAUTEIICH
MaTepHaJiOB U PEAKTUBOB)

YKazaHHBIC HIDKE peareHThl MOXKHO 3aMEHSTh Ha aHAJOTUYHBIE OT IPYTUX MMPOU3BOAUTEIICH,
MIOATOMY, HAIPUMeEp, VIS YaCTH TUIACTHKOBBIX PACXOIHBIX MAaTePHAIOB IPOU3BOIUTEIL HE YKa3aH.
- Cpema DMEM c 4,5 r/ma rmroko3st 1 GlutaMAX (Thermo Fisher Scientific, 32430-100).

- Cpena DMEM/F12 ¢ GlutaMAX (Thermo Fisher Scientific, 31331-093).

- Cpena MEM a ¢ GlutaMAX (Thermo Fisher Scientific, 32571-093).

- FBS (fetal bovine serum, ceiBopoTka kpoBu Teinst) s DC kierok (Thermo Fisher Scientific,
16141079).

- FBS (Thermo Fisher Scientific, 10270106).

- KSR (knockout serum replacement, HokayTHBIN 3ameHuTeNnb CchiBopoTKH) (Thermo Fisher
Scientific, 10828-028).

- GlutaMAX (Thermo Fisher Scientific, 35050038).

- NEAA (non-essential amino acid, ne He3amenumMbie amuHokucoTsl) (Thermo Fisher Scientific,
11140050).

- Mennnmmmua-crpentomunud (Thermo Fisher Scientific, 15140122).

- Tpuncun-3/ITA 0,25 % (Thermo Fisher Scientific, 25200-056).

- Harpuii-¢pocoarnsiii 6ydpep (HDB) (Amresco, Am-E404-100).

- Kenarun (Sigma, G1890).

- Muromunun C (Sigma, M4287).

- Opti-MEM | (Thermo Fisher Scientific, 11058021).

- JIMCO (mumeruncynbhokcun) (Amresco, Am-0231).

- 2-mepkanTostanos (Amresco, Am-0482-0.1).

- Lipofectamine 3000 (Thermo Fisher Scientific, L3000008).

- Tomu6pen (Merck Millipore, TR-1003-G).

- Banenpoeas kucnora, HatpueBas conb (Sigma-Aldrich, P4543).
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[Tnanmrer 12-myHO4HBIN, A1 pabOTHI ¢ aare3wMBHBIMH KyibTypamu kietok (Eppendorf, 0030
721.110).

[Tnanmer 6-IyHOYHBINA, AT paOdOTHI ¢ aAre3WBHBIMH KyiabTypamu kietok (Eppendorf, 0030
720.113).

Yamka [Terpu quamerpom 100 Mm, 11t paboThI ¢ aAre3MBHBIMU KyJbTypamMu kieTok (Eppendorf,
0030 702.115).

CrepuiibHbIE CEPOJIOTUYECKUE MUIIETKH 00beMoM 5, 10 u 25 mi1.

ITnactukoBele HOCkl 00beMoM 10, 200 1 1000 mK1.

[TnacTukoBbie poOupku oobemom 0,5 u 1,5 M.

Hacanka ¢unbstpoBansHas Ha mmpun, d = 30 mm, auamerp nop 0,22 mukpometpa (Jet Biofil,
FPV203030).

Hacanka ¢unbstpoBanbHas Ha mmpul, d = 30 mm, auamerp nop 0,45 mukpomerpa (Jet Biofil,
FPV403030).

[ pui mIacTUKOBBIA CTEPUIBHBIN, 10 ML

HImpuir mIacTUKOBBINA CTepHIIbHBIN, 1 M1, ¢ urioit 26GX5/8.

[Tpo6upku crepuibHbie, 5 Mt (Axygen, SCT-5ML-S).

[Tpo6upku crepmibhbie, 50 mi (Corning, 430291).

Kpuomnpoobupkwu, 1,8 mi (SSIbio, 6222-S0).

['unoxnoput Hatpus («benuzHay, «Domestos Tenby).

[TakeTs! 17151 OTXO/10B aBTOKJIaBUpYEMBbIE, KilacC «by.

Oo6pabotannple MuTOMHUIIMHOM C >MOpuoHanmbHBIE (GuUOpoOiacTsl Mblmeld auHuun CD-1
(punepHbie KIETKM) (CM. MPOTOKOJ MPUTOTOBIIEHUS B pasjene [Ipurorosienrne maTepuanos).
Knerku muuaum Phoenix-AMPHO (ATCC, CRL-3213), Phoenix-ECO (ATCC, CRL-3214),
Phoenix-GP (ATCC, CRL-3215) wiu 293T (ATCC, CRL-3216).

OMmbpuoHanbHbIe Gpudpodacter N. vison.

JlenTuBHUpycHBIC ynakoBouHBIE m1a3mMuasl U BekTopbl: pMDLg/pRRE (Addgene, 12251), pRSV-
Rev (Addgene, 12253), pCMV-V SV-G (Addgene, 8454), pLeGO-G2 (Addgene, 25917), pLeGO-
hOCT3/4, pLeGO-hKLF4, pLeGO-hSOX2 u pLeGO-hc-MY C.

Iloozomoska mamepuanos
Cpena s KymbTHBHpOBaHUS (rOpo6IacToB MbIH (cpeaa st DDPM): cpena DMEM, 10 % FBS,
x 1 NeHUIMIITUH-CTPEITOMUIIUH.
Cpena ans KynbTUBHpPOBaHUS KiIeTOK JHUU Phoenix (cpena ans Phoenix): cpema DMEM/F12,

10 % wunaktuBupoBannoit 30 mun mpu 56 °C FBS, x1 GlutaMAX, x1 NEAA, x1 neHUIIUIIHH-
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crpentomuniH. Cpexy Phoenix MO)XHO MCIONIb30BaTh U JUIsl KYJIBTHBUPOBaHUS (GUOPOOIIacTOB
MBIILLIY.

Cpena uis KyJbTHBHPOBAHUS SMOpPHOHANBHBIX (puOpobiacToB amepukaHckoil Hopku (DDH)
(cpema st DDH): cpena MEM a, 15 % FBS, X1 neHUIIIIHH-CTPEITOMUIIIH.

Cpena ms kynstuBupoBanus UIICK amepukanckoit Hopku (cpena nns UTICK): cpena MEM a,
15 % FBS nns OC xierok, X1 GlutaMAX, x1 NEAA, x1 2-mepkanto3TtaHoj, X1 MeHUuIUILIHH-
CTPENTOMHUIIMH.

H®B: pactBoputh TalneTky B BOJE B COOTBETCTBUM C PEKOMEHJALMEN INPOU3BOAUTEIS,
IIPOABTOKJIaBUPOBATh.

XKenatun: npuroroButs 1 % BOJHBIN pacTBOp U MpOaBTOKIaBUpoBaTh. Pabounii pacteop — 0,1 %
B HOB. ITokpeiTh mactukoBblie yaniku [lerpu wim rnanmetsl 0,1 % xenaTHHOM 1 TOMECTUTh Ha
37 °C e menee yeM Ha 30 mMuH. YOpaTh *KelnaTWH M J00aBUThH cpely AJs KyIbTUBHPOBAHUS
KJIETOK.

Cpena s 3amopo3ku kiieTok miekormuTamux: 90 % KSR u 10 % IMCO. Bmecto KSR mMoxHO
ucnonszoBath FBS. Cpeny A 3aM0Opo3Ki MOKHO OJHOKpaTHO 3aMopaxkuBath Ha —20 °C, mpu +4
°C xpaHuTh He OoJiee ByX HEIeb.

Banenpoesas xucnora: pazsectu 81,31 Mr B 5 Mi1 aBTOKJIaBUPOBaHHOW OMIMCTUIUIMPOBAHHOM
BozbI (100 MM), npodunsTpoBaTh yepe3 GpuiabTp 0,22 MKM, aTUKBOTUPOBATh U 3aMOPO3UTH HA —
20 °C. Pabouas xoHnentpamus 1 MM.

2-mepkantodTaHoit: pazsect 70 M B 20 M crepuibHoro HOB (pactBop x500).

['unoxnoput HaTpus (e3uHpuuMpyrouii pacTBop): npurotoBuTh 20 % pactBop «benu3Hb win
«Domestos reiby, XpaHUTh He 0oJiee HEJIeNH.

[TpuroroBnenue QuuepHbIX KieTok: paspectd MuToMunmH C B Bome a0 200 Mkr/mu,
pekoMeHayemas pabouast KoHueHTparus 10 MKr/mi, Mbl ucnonb3dyeM 5 MKr/mi. O6pabotarh
sMOpuoHanbHbIe pruOpoOaacThl Mplel auHuM CD-1 13 smOpuonHoB ctaguu 13,5 nHel (moay4yeHsl
u3 LIKII «SPF-suBapuii» ULul" CO PAH) na 2—-3 naccaxxe muromunuaom C B TeueHue 2—3 u.
Tpuxas! npoMbITh KieTku HOD, cHaTh TpunicunoM-3/ITA, HHaKTUBUPOBATh TPUIICHH CPENOH C
FBS (He MeHee yem OJHUM 00BEMOM), MOJACUYUTATH KOJUYECTBO KJIETOK, LEHTPU(YTrupoBaTh,
3aMOPO3UTH AIMKBOTHI B cpejie 171 3aMOPO3KH (0T 1 10 5 MutH Ki1./Mi1). 3a IeHb J10 UCIIOJIb30BaHUs
buaepHbIX KJIETOK pa3MOpO3UTh B cpefe aias DPM, paccainTh Ha KeTaTUHU3UPOBAHHBIE YaIlIKH

TeTpu B KOHIEHTpaUHU 15 ThIC KI1./cM2,

HonyquI/Ie HHAYOUPOBAHHBIX IIIIOPUITIOTCHTHBIX CTBOJIOBBIX KJICTOK aMepHKaHCKOﬁ HOPKH
Jenn —6. Pazmoposka DPH; Pazmoposka kierok Phoenix

Pa3moposka OOH
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1) Hamute B 5 M1 ipobupky 4 mi cpennt it DDPH.

2) JlocTtaTh U3 KpUOXpAaHHUJIMIIA C )KUAKHM a30TOM Kpuonpooupky ¢ D®PH u nmomecTuTh Ha
BoasiHyto Oanto Ha 37 °C. [JlokmaThcs, TIOKa KIETKH Pa3MOPO3ATCs, HO emie OyaeT OCTaBaThCs
KYCOYEK JIb/Ia.

3) [Ilepenectu B mpoOUPKY C TEILION cpenoii, ieHTprudyruposats upu 300 g 3 MuH, yopars
CyNEpHAaTaHT U PaccaJuTh Ha O-JTYHOUHBIM IJIaHIIET ¢ 2 MJ cpeabl Ha JyHKY. [lmomans paccagku
JIOJKHA COOTBETCTBOBATH IUIOIIAAM, C KOTOPOU KJIETKU ObUTM CHSTBHI Ha 3aMOPO3KY, HalpuMmep, npu
3amoposke D®H ¢ mnotHOCTBIO 90 % ¢ 6-TyHOUHOH sueiikn (0koio 10 cM?) pasMOpO3KY TakKe
MPOBOJAMTD HA OJIHY SYCHKY.

4) TlokayMBaHKEM IUIATO PABHOMEPHO PACHPEICIUTh KICTKU MO MOBEPXHOCTHU IUIACTUKA U
nepenectd B CO2-uHKYOATOP.

Pa3mopo3ka kierok Phoenix

5) Hanute B 5 Mi1 mpobupky 4 Mt cpezbl it Phoenix.

6) JloctaTh M3 KPHOXPAHWIMILA C KUJIKAM a30TOM KPHOMPOOUPKY ¢ KieTkamu Phoenix u
MIOMECTUTh Ha BOjsgHYI0 OaHto Ha 37 °C. Jlokmarbes, MoKa KISTKH Pa3MOpPO3SITCS, HO emie Oymer
0CTaBaThCs KyCOUEK JIb/a.

7) Tlepenectu B MpoOUPKY C TEIJION cpenor, eHTpudyruposats npu 300 g 3 MuH, yopath
CyIEpHATAHT U paccaauTh Ha 6-TyHOUHBIH IUTaHILIET ¢ 2 MJI cpefibl Ha TYHKY (miu yamky Iletpu ¢ 10
M1 cpeabl). [lnomans paccagku MOXKET COOTBETCTBOBATH IUIOIIAU, C KOTOPON KJIETKU OBLIIU CHSITHI
Ha 3aMOPO3KY, WIH OBITH OOJIBIIIE.

8) IlokaunMBaHWEM IUIATO PABHOMEPHO PACIIPEICIUTD KJICTKH 10 MOBEPXHOCTH IUIACTUKA U
nepeHectd B CO2-uHKyOaTop.

Henn —3. [lepecaaka DDH; Ilepecanka kinerok Phoenix

[lepecagka DOOH

9) D®H nomxHbl UMeTh MWIOTHOCTE 70-95 %. YOpaTh KyJabTypajbHYIO Cpely, IPOMBITH
H®Bb, nobasute tpurncus-3ATA, uToObl pacTBOp MpH MOKAYMBAHUU IUIATO MOKPHIBAN KIETKU, U
nepeHectd B Tepmocrar Ha 37 °C. Kaxayro MUHYTY NOKauMBaTh KJIETKM W KOHTPOJIUPOBATH
OTKpEIUIEHHE OT IIACTHKA 1101 MUKPOCKOIIOM.

10) Iocne okpyrieHus KJIETOK pecycneHaupoBaTh B 20—-30 KpaTHOM H30BITKE CPEIbl JUIs
D®H o o6pa3zoBaHust CYCIIEH3UH €IMHUYHBIX KIETOK M pacCaauTh B COOTHOIIEeHUH 1:2-1:4.

ITepecanka kierok Phoenix

11) YOparb KyabTypallbHYIO Cpeny, akKypaTtHo npoMbeiTe HOb He momyckas oTKperuieHus
KJIETOK, 100aBUTh TpuncuH-D/ITA, uToOB pacTBOp NMpU MOKAYMBAHUU IJIATO MOKPBIBAJ KJIETKH, U
nepenectd B TepMoctar Ha 37 °C. Kaxaylo MUHYTY MOKayuBaTh KJIETKM U KOHTPOJIMPOBATH

OTKPCIVICHUC OT IIJIACTHUKA IO MUKPOCKOIIOM.
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12) Tlocne okpyriaeHus KIETOK pecycneHanpoBaTh B 20—30 KpaTHOM H30BITKE CPEIbl IS
kietok Phoenix 10 06pa3oBaHus CyCIeH3UH €IMHUYHBIX KJIETOK U paccaauts 1o 0,7—1,3 muH ki1./10
cM? Ha 5 NyHOK >KeJaTHHU3UPOBAHHOTO 6-TyHOYHOTO IUlaHmeTa. UHCI0 KIETOK HeoOXOIUMO
noao0paTh 3apaHee Tak, 9TOOBI Ha JieHb —2 MIIOTHOCTh Phoenix 6nu1a 70—90 %.

Jlenn —2. Tpancdexkuus kiaeTok Phoenix

13) Jdo6aButh B 1,5 mu mpobupky 625 mxin Opti-MEM 1 u 28 mka Lipofectamine 3000,
nepeMeniaTh Ha BOPTEKCEe HECKOIBKO CEKYH]I M OBICTPO OTLEHTPH(YTUPOBATh.

14) Jlo6aButh B mate 1,5 mu1 mpobupok mo 125 mxm Opti-MEM 1, cMech ymakoBOYHBIX
miasmu pMDLg/pRRE, pRSV-Rev u pCMV-VSV-G u, B uHIUBHUAYyaIbHBIC TTPOOUPKH, BEKTOPHI:
pLeGO-hKLF4, pLeGO-hSOX2, pLeGO-hOCT3/4, pLeGO-hc-MYC u pLeGO-G2 (Bcero 2,5 MK
JIHK), nepemeniate Ha BOPTEKCE HECKOJIBKO CEKYHJI U OBICTPO OTIHEHTPUYTrUupoBath. [100aBUTH 110
5 mkn pearenta P3000 (Bxomut B komiuiekT Lipofectamine 3000), mepememaTh Ha BOpTEKCE
HECKOJIBKO CeKyH[ U ObIcTpo cOpocuth Ha neHTpudyre. CootHomenne konndectsa JJHK mmazmug
cieayromiee: pPRSV-Rev:pMDLQ/pRRE:pCMV -V SV-G:Vector = 5:10:2:10. Ha nyHky 6-1yHOYHOTO
mianmera Heooxoaumo 2,5 Mxr JIHK u 5 mxia P3000.

15) HMo6asuth cmech JTHK u P3000 x pactBopy Lipofectamine 3000, mepemeriath Ha
BOPTEKCE HECKOJBKO CEKYH/, 010k AaTh 10—15 MuH.

16) AxkypaTHO MOMEHSTH cpeay kietkam Phoenix Ha cpeny ans Phoenix 6e3 moGaBieHus
NEHUIWIINHA-CTPENTOMUIIMHA (2 MJI cpe/ibl Ha JTYHKY 6-JTYHOUHOTO IJIAHIIIETa), KIETKU HE JTOJIKHBI
OTCJIOUTHCS OT OBEPXHOCTH.

17) Tlo xamnsim 1o6aBuTh jumuaHble KoMiutekesl JTHK k kiaeTkam, akkypaTHO mepeMeriaTh
MOKayMBaHKWEM IuUiaHIeTa u nepernectu B CO2-uHKyOaTop.

Henb —1. [lepecanka O®H; cmena cpeapl kinetkam Phoenix

[lepecagka DOOH

18) Paccaguts DDH Ha Tpu (Wu 60JIbIIIE) JTYHOK 6-TyHOYHOTO TUIAHIIIETA B KOHI[CHTPAI[HH
15 oI K11./cM? (150 THIC Ki1./TyHKY). OCTaTK! 3aMopo3uTh. OJHA TyHKa Oy/IeT HCIIONb30BaThCS I
onpeaenenuss MOI (multiplicity of infection, «aucno BupycoB Ha kieTKy») no ceueHuto GFP,
BTOpasi JIYHKa — KaK OTPHUIATeIbHbINA KOHTPoIb cBeueHus: GFP u, npu xenanuu, Kak OTpUllaTeIbHBIN
6e3BupycHblii KoHTpoab nosyueHust UTICK, ocransubie mynku — st noiayuenus UIICK.

19) 3amopo3ka D®H: mocne CHATHS KIETOK W ICGHTpU(DYTHPOBAHHUS  OCAJOK
pecycneHanpoBaTh BUOpanuen win B 20 MKJI Cpefibl, MSTKO PeCyCIIeHIupoBaTh B 1 MII cpefbl A
3aMOpO3KH, TOMECTUTh B KPUOKOHTEIHEp U cpa3y noctaBuTh Ha —80 °C. Ha crenyronmii neHp wim
HE M03Ke YeM Yepe3 TPH JTHS MEPEHECTH B KPUOXPAHMIIUIIE C KUIKUM a30TOM.

Cwmena cpenst kietkam Phoenix
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20) AxkypaTHO OTOOpaTh Cpely B CTEKISHHYIO OaHKY C THITOXJIOPUTOM HATPUS U J00aBHUThH
no 2 mi cpenst ans Phoenix 6e3 nmeHummMHa-cTpenTtoMuimaa. He nomyckars nepecymmBaHus U
OTCJIOCHUS KIETOK. [t Ae3nH(eKnny BUpycoB HEOOXOUMO CPebl U TUIACTHK, KOHTAKTUPOBABIIHE
¢ BUpycamu, nomMeniath B 1 % pactBop runoxiopura Hatpus (20 % pasenenue «benusHby win
«domectoc» B BoOze, TOTOBUTh CBEXHH pacTBOp Kaxayio Hexaento). [locie npesundexunn
HEOOXOMMO TPOBOJIUTH  aBTOKJIABUPOBAaHWE. ABTOKJIAaBHPOBAaHHME BCEX BbIOpPACHIBAEMBIX
MaTepHaIoB MIPOBOIUTCS O AHS 7 KYIbTUBUPOBAHHUSL.

Hens 0. Tpauncaykmus DDH; cmena cpenpl kinetkam Phoenix

21) Cobparts cpeny ¢ nentuBupycamu, Hecymumu OCT4, KLF4, SOX2 u c-MYC (OKSM), B
npooupky 50 mi, cpeny ¢ GFP — B mpobupky 5 mut. [lomenste cpeny kietkam Phoenix, eciu
IUTAHUPYETCS TIOBTOPHASI TPAHCAYKIUS Ha JICHb 1.

22) TIpo¢uisTpoBath cpefy ¢ JeHTHBUPYCHbIMU BekTopamu OKSM uepes ¢punbtp 0,45 MkM
B 50 Mu1 mpoOHUpKYy, 106aBUTH paBHBIM 00beM cpebl At Phoenix 6e3 aHTHOMOTUKOB U TOTUOPEH 10
pabouei koHneHTpamuu 10 MKr/MI1, IepeMenaTh.

23) TIpodpwmibTpoBath cpeny ¢ JeHTHBUPYCHBIM BekTopoM GFP uepe3 ¢puibtp 0,45 MM B 5
MIJI poOUpPKy, 0TOOpaTh B HOBYIO mpoOupky 0,2 mi, mobaBute 1,8 mu cpenbl mias Phoenix 6e3
AHTUOMOTHKOB U MOIUOPEH 10 pabouel koHIeHTpauu 10 MKIr/miL, mepeMeniarh.

24) B nynake (nynkax) ¢ O®H mis momydenuss UTICK momeHsTh cpely Ha CMeCh C
JIEHTUBUpYCaMH U ToauOpeHoM, B nyHKe uisi TectupoBanuss MOI — na 10 % cmecy GFP, B
OTpUIIATENILHOM KOHTpolie — Ha cpeny st Phoenix. Haumnas c¢ sroro mus Oynymum UIICK
npucBanBaeTcs naccax 0.

Heuns 1. Tpancnykuus OOH

25) OgHOKpaTHOM TPAaHCAYKIMU KJIETOK JICHTUBHPYCAMH MOXET OBITh JOCTATOYHO IS
nonyuenuss UIICK, onHako ans HameXHOCTH B J€Hb | mpennaraercss MpPOBECTH MOBTOPHYIO
TPAHCIYKIUIO IEHTUBUpYycaMu. TpaHCAYKIHs TPOBOAUTCA TaKXKe, KaK U B JIeHb (), ¢ MUHUMAaJIbHBIMU
U3MEHEHHSMHU: coOpaTh cpeny ¢ JeHtuBupycamu, Hecymumu OCT4, KLF4, SOX2, vo ne c-MYC,
cpena c GFP e tpeOyercs.

26) B nynke (nmynkax) ¢ DO®H mis nonydenuss UIICK momeHsATh cpeqy Ha cCMech ¢
JCHTUBUPYCAMH U OTHOPEHOM, B TyHKax Ajsi TectupoBanus MOI u oTpuiiaTeIbHOM KOHTpOJIE — Ha
cpeny s Phoenix.

Jensp 2. CmeHa cpebl

27) TlomeHsTh Cpemy BO Bcex JIyHKax Ha cpexy aiust DDH.

Henb 4. CmeHa cpebl; pa3sMopo3ka (GuaepHbIX KIeToK; onpenenenue MOI

Cwmena cpenpl

28) ITomensTs cpeay Bo Bcex nyHkax Ha cpeay aias UTICK ¢ 1 MM BambpoeBOi KUCIOTHI.
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Pa3mopo3ska pumepHbIX KIETOK

29) XKenatuHuzupoBarh HeoOxomumoe uucio yamek [lerpu (cMm. pasgene Iloxroromka
peareHToB).

30) Hamuts B 5 Mt ipobupky 4 mit cpeasl aist DDOM.

31) JloctaTh U3 KPUOXPAHUJIMIIA C XKHIKAM a30TOM KPHOIPoOHpKy ¢ DPM 1 moMecTUTh Ha
BoasiHyto Oanto Ha 37 °C. [JlokmaThCs, TIOKa KIETKH Pa3MOpPO3STCs, HO elie OyAeT OCTaBaThCs
KYCOYEK JIb/1a.

32) Ilepenectu B IpOOUPKY C TEILION cpenoit, ieHTprudyruposats npu 300 g 3 MuH, yopars
CyNepHATaHT W PACCaAUTh HA XKeJlaTUHU3MpoBaHHbIe yamku [lerpu ¢ 10 M cpeabl Ha JTYyHKY C
TIOTHOCTBIO 15 ThIC KII./cM2.

33) IlokaunBaHHEM ILIATO PABHOMEPHO PACIIPEIESIUTh KICTKH 110 MOBEPXHOCTH IIACTHKA U
nepenectu B CO2-uHKYyOaTOP.

Onpenenenue MOI

34) Unrerpamus Bektopa, conepxkaiiero GFP, mo3Bomser mnpoBecTd TpyOyro OLICHKY
3¢ (HEeKTHBHOCTH TPAHCAYKIMKM OCTalbHBIMU BHpycamu. [lms ompenenenuss MOI HeoOxomumo
MIPOBECTHU MPOTOUHYIO IuTOo(IIyopoMeTprio Ha mpucyTcTBue O6enka GFP. Knetku ¢ KoHTposbHO# 1
obOpabotannoit Bupycom ¢ GFP nynok cHate Tpuncunom-23ATA, ueHtpudyrupoBaThb, IPOMBITH
H®b, uentpudyruposats, ¢puxkcuponats B 1 % napadapmanpaerune 5 MuH, HeHTpUudyrupoBarb,
pecycnenaupoatb B HOb u omnpenenuts mnporieHT kierok, umewommx GFP, nHa mporounom
UTO(DITYyOPUMETPE.

35) TMoacuer MOI: MOI = —Ln(1 — [mons GFP+ kietok]). Hanpumep, eciu 63,2 % kieTok
umenu puyopecuenimo GFP, MOl =—-Ln (1-0,632) = 1, To ecTh B Cpe/IHEM OJIMH BUPYC HA KIICTKY
WM, TOYHEE, COOTHOILLEHHE YKCIIa BUPYCOB K YHCIY KJIETOK — eIMHUIA. Tak Kak ucronb3oBainoch 10
% pazBenenue Bupyca, peanbhblii MOI = 10. Caenaem kauectBeHHYI0 olieHKy MOI, npeanonoxum,
yro MOI mns BupycoB OKSM He otinuaercsa ot takoBoro st GFP, torna MOI B onbiTe Takxke
paBeH 10. Pa3zbaBnenue cpenpl BIBoe COOTBETCTBEHHO yMeHblImio MOI, a BTopast TpaHCIyKIusl —
yBEJIMYWIIA B J[Ba pa3a, UTOrO, MO IpyOoil OlieHKe, B KJIETKaX JOJKHO ObITh 0KoJio 10 BUPYCHBIX
gactuul. Jnsg monydenuss UTICK MOI nomxen OviTh Gonee 4. Jlns yBenudenus: 2QGEeKTUBHOCTH
TPaHCAYKIMM B JAaHHOM TIPOTOKOJIE HCIONb3yeTcss mnonuOpeH. Ecnu He ymaercss 1ocTHYb
HE00XOUMOT0 TUTPA BUPYCa MOKHO HCIIOJIb30BaTh CIIMHOKYJISALNIO: HEHTPU(PYTUpOBaTh KIETKH CO
cpenoil ¢ BUpycaMu B 6-myHOUHOM Tutanmete mpu 650 g 60 mun nipu 32 °C.

Hens 5. [lepecagka DOH

36) Yopats cpeny puaepHbIx Ki1eTok, mpombiTh HOB, no6asuts cpeny mist UTICK u cBexyro

AJIMKBOTY BaJILIIPOEBOM KUCIIOTHI 10 KOHIIEHTpanuu 1 MM.
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37) D®H, obpabdoranusie BekTopamu, Hecymumu OKSM, nepecaauts B cooTHOmeHuu 1:10
Ha vamku [lerpu ¢ ¢uaepusimu knerkamu B UIICK cpene. Hampumep, knetku ¢ 1 nyHku 6-
JYHOYHOTO IUIaHIIETa NepeHecTy Ha 2 yamku [letpu.

Huu 7-11. CmeHna cpenbl

38) Kaxmplit BTopoii JeHb cMeHa cpebl Ha cpeny s MIICK ¢ BaabmpoeBoit KUCIOTOM.

Henb 13. CMmeHa cpelbl; pa3Mopo3Kka GUASPHBIX KIETOK

39) CmenuTth cpeny Ha cpeny it UTICK ¢ BayibIipoeBoii KUCIOTOM.

40) Pa3Mopo3uth (uaepHble KICTKH Ha HEOOXOIMMOE YHCIIO JKeJIaTHHU3UPOBAaHHBIX 12-
JYHOYHBIX IJIAHIIETOB.

Henb 14. Castue kononuit UTICK

41) Ko auro 14 na yamkax [lerpu J0MKHBI ObITh JECATKU—COTHU KOJIOHUH, U3 HUX OKOJIO
HOJIOBUHBI ¢ Mopdoiorueit, coorsercTByromeil MIICK. OTMeTuTh TOHKMM MapKepoM CHHU3Y YalIK{
[Tetpu konouuu ¢ mopdomnorueit UTICK mist cuatus.

42) Yopats cpeny ¢ punepHbIX KIeToK, mpoMbite HOB, no6aButh 1o 1 mut cpeast st UTICK
0€e3 BabIIPOEBON KMCIOTHI HA JTYHKY 12-IIyHOUHOTO IJIaHIIETA.

43) Hanectu Ha HoBble yamku Iletpu kammm H®B (okomo 50 mxin) u tpuncuna-3TA
(oxogo 20 mki).

44) OOBecTH BHIOpAaHHbBIC KOJIOHUU MIJIOW MIMPHIIA HA | MJI, CKOBBIPHYTh MHIMBUIYATbHBIM
mIacTUKOBBIM HocoM Ha 200 Mk u mepeHectd B 10 Mk cpensl B karuiro HOB. [locne nepenoca
Cepuu KOJOHUI MHAMBHUAYAIbHBIMU IUIACTUKOBBIMM HOCAaMH IEPEHECTH KOJIOHMU M3 Oydepa B
tpurncuH-2/{TA n unky6uposats 10 mun npu 37 °C.

45) PecycnenaupoBars kononud B 50 Mka cpensl s MIICK u mepenectd B JyHKY ¢
¢unepHbiMu KieTkaMu. [lokaunBas maaTo paBHOMEPHO paclpeaeauTh KIETKH 1o JyHkaM. Homep
naccaxa UIICK c atoro MomeHTa 2, kaxaas nepecajika 100apisieT HoMmep naccaxa. [Ipu 3amoposke
HOMep Iacca)ka He MeHSETCsl, eJMHNIIA IPUOABIISETCA IPU PA3MOPO3KE.

Huu 16-30. PasmHoxkenne u xapakrepuzanua UIICK

46) Mewnsts cpeny Ha cpeny it UTICK pas B aBa qus.

47) Tlpu noctmwkeHnu WIOTHOCTH Oosee 90 % wnm npu M3MeHeHHH MOP(OJIOTUU KOJOHUN
(mosiBnenue UG GEPEeHIIMPOBAHHBIX KJIETOK, MOSBICHHE «ITy3bIpei» M IUIABAIOLIUX «IIapOBY)
npoBoauth nepecanaky WUIICK amepukanckoit HOpku. YOpare cpeny, npombiTe HOB, moxpbsiTh
tpunicuHoM-OJITA, nomectuts Ha 10 Mun Ha 37 °C.

48) obaButh onuH 00wem cpenpl aast UIICK, pecycnenaupoBaTh, HeHTpU(YrHpOBaTh MPH
300 g 3 muH, paccaauTh Ha (uIepHbIE KJIETKH B cooTHomeHuu 1:2—1:12 B 3aBHCHMOCTH OT

IIJIOTHOCTH KJICTOK.
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49) Tlocie moaydYeHHs JOCTaATOYHOTO KOJHUYECTBA KIETOK 3aMopo3uth 5—10 ammyn UIICK:
MOCJIe CHSITHS KJIETOK W IEHTPU(PYTUPOBAHUS OCAIOK C JYHKU 12- WM 6-TYHOUHOTO IUIAHIIETa
pecycnieHaupoBaTh BuOpanuei wim B 20 MKII Cpefibl, MSITKO PEeCYCIIeHIUPOBaTh B 1 MII Cpefbl st
3aMOpO3KH, TIOMECTUTh B KPHOKOHTEHHEp M cpady nocraButh Ha —80 °C. Ha ciemyromuii 1eHb

IMEPECHECTH B KPUOXPAHUIUIIEC C XXKUJIKHUM a30TOM.

IIpu noaroroBke COII «llomyueHue HMHIYLIMPOBAHHBIX IIIIOPUIIOTEHTHBIX CTBOJIOBBIX
KIJICTOK aMepI/IKaHCKOﬁ HOPKH» HUCIIO0JIB30BaHbI CIICAYIOINNEC HCTOYHUKHU

1 Sukoyan M.A., Vatolin S.Y ., GolubitsaA.N., Zhelezova A.l., SemenovalL.A., Serov O.L.
Embryonic stem cells derived from morulae, inner cell mass, and blastocysts of mink: comparisons
of their pluripotencies// Mol Reprod Dev. 1993. 36(2). 148-158.

2 Menzorov A.G., Matveeva N.M., Markakis M.N., Fishman V.S, Christensen K.,
Khabarova A.A., Pristyazhnyuk I.E., Kizilova E.A., Cirera S., Anistoroaei R., Serov O.L.
Comparison of American mink embryonic stem and induced pluripotent stem cell transcriptomes //
BMC Genomics. 2015. 16 Suppl 13:S6.
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I[MPUJIOXEHHUE I
CrangaprtHas onepanuoHHas npoueaypa «llomyuyeHne MHAYLMPOBAaHHBIX IUIFOPUIIOTEHTHBIX

CTBOJIOBBIX KJICTOK YCJIOBCKaA»

Cocrasneno: A.I'. MeH30poB, K.0.H., B.H.C.

ConeprxkaHue U Ha3HAYCHHE: ONPEEISIET MPOTOKOJI MOJTYYEHHUSI MHYLIUPOBAHHBIX
CTBOJIOBEIX KJICTOK Y€JIOBEKA

Mecronaxoxaenue: Ullul" CO PAH

[Tepecmotp uepes: 1 roxg

[lonyueHne UWHAYUUPYEMBIX IUIIOPUIIOTEHTHbIX cTBONOBbIX KkieTtok (MIICK) wu3
¢bubpobiaacToB yenoBeka (DY) B HACTOSIIMA MOMEHT OAWH W3 KIIOUEBBIX METOJOK KIETOYHON
6uonoruu 1 meauuuHel [1]. Pazpaboransl MeToabl TpaHchopMauy MoJIydeHHbIX TaKUM 00pa3oM
CTBOJIOBBIX KJIETOK YEJIOBEKA B KPOBETBOPHBIE CTBOJIOBBIE KJIETKH, KapJAUOMMOLUTHI, CTBOJOBBIE
KJICTKH HEPBHOW TKaHU U TeMAaTOIMTHI C TOMOIIBIO PA3IMYHBIX PEIPOrparpaMMHUPYIOIUX (GaKTOPOB.
HawuOonee mupoko 3Ta TEXHOIOT U UCIIOIB3YETCs U1 MOJIEIMPOBAaHUs 00JIe3HEeH 1 OLIEHKH BIMSIHUSA
Ha KJIETKH Pa3JIMYHbIX BEIIECTB, B TOM YUCIIE JIEKAPCTB U TOKCUHOB. I IepcrieKTHBHBIM HallpaBJIEHUEM
CUMTAETCSl BBbIpAIlMBAaHUE 3J0POBBIX KJIETOK W OPraHOB M3 COOCTBEHHBIX CTBOJIOBBIX KJIETOK
yenoBeka. Kpome 3Toro, BO3MOKHOCTh IOJyYEHUS! HEOTPAHMUYEHHOTO KOJIMYECTBA Pa3HbIX THUIIOB
KJIETOK YEJIOBEKA IIO3BOJIIET IPOBOIUTD SKCIIEPUMEHTSHI 110 BIMSHUIO FEHOTUIIA U BHEIIHUX YCIIOBUI
Ha SKCIPECCHI0 Pa3IMYHBIX TI'€HOB, KJIETOYHBIM IUKJ, amonTo3 W MajaurHuzanuo. OcoOeHHO
MHTEPECHO TOJYyYEHHE KIETOK, KOTOPbIE CII0KHO WJIM HEBO3MOXHO MOIYYHUTh Y YEJIOBEKAa METOJI0M
Ouoricuu B BUy €€ TpaBMaTHYHOCTH. [[pruMepoM MOryT ObITh KJIIETKH CETUATKU U XpyCTallMKa IJ1a3a,
xoHgpouutsl. MIICK genoBeka MOXKHO MCIOJIB30BaTh IS aHAIW3a DKCIPECCUU T€HOB B Pa3HBIX
TUINAaX KJIETOK y NAllMeHTOB, KaK C IMIUPOKO PaCIpOCTPaHEHHBIMU MYJIbTH()AKTOPUATBHBIMU, TaK U C
PEIKUMH TEHETUYECKUMH 3a00JIeBaHUSAMU. OTOT MOAXOJA Ja€T BO3MOXKHOCTh HU3ydaTh
naTo(U3UOJIOTHIO PAa3IUYHbIX 3a00JI€BaHUM, MOJEINUPYS UX PAa3BUTHE B Pa3HBIX OpraHax U TKaHSIX.
[TosyueHHBIE B TaKMX HMCCIEAOBAHMSX JAHHBIE NAOT MaTepual AJs NOHWCKA HOBBIX MOJIXOJO0B K
paHHell nuarHoctuke M Tepanuu 3abonesBanuil. Jlannas COII omnuceiBaer nonyuenue MIICK
yenoBeka u3 pudpoo61acToB.

CrangapthHas omnepauuonHass mnpouenypa (COIl) «llomydyeHne UHAYIUPOBAHHBIX
IUTIOPUTIOTEHTHBIX CTBOJIOBBIX KJIETOK 4eJOBEKa» pa3paboTaH B KauyecTBe CTaHjaapra s
obecrieyenus kauyectBeHHoro mnporecca noimydenus WIICK wyenmosexka mis HKIT «Komnexuums
IUTIOPUTNIOTEHTHBIX KYJIbTYp KJIETOK YelIOBEeKa M MIEKONUTAIOIUX OOIIeOHOIOrHYecKoro |

ouomenumHcKoro HampasiaeHus» (Komnexkuun) Ulul" CO PAH.
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Ilens pa3paboOTKU CTaHAAPTHON OMEPAIIMOHHOW TPOIEAYpPhl COCTOUT B YHHU(DUKAIIUU
IIPOTOKOJIA TIOJTYYEHUS] MHAYLIMPOBAaHHBIX IUIFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK YEJIOBEKA.

Pazpaborannas COII pekoMeH0BaHa Ui UCTIOIBb30BAaHUS B MOPa3ACICHUSAX, PAOOTAIOIINX
C KyJIbTYpaMH KJIETOK YeJIOBEKa U )KUBOTHBIX.

B xoze paboTsl MBI pyKOBOICTBOBAIMCH IIpaBUiIaMu JlaboparopHoi npaktuku (IIpunoxenue
K [Ipuxazy MuHucrepcTBa 31paBOOXpaHEHUs U COLUAIBLHOTO pa3Butus Poccuiickoi denepanuu ot
23 asrycra 2010 r. Ne 708un) u 'OCT P 53434-2009. IlpuHuumnel Hajexkamiei 1adbopaTopHOU
npaktuku. M.: Crangaptuagopm. 2010. 12 c.

Bce paboThl, MpoBOAMMBIE B YCIOBUSX J1aOOPAaTOPHH, TOJDKHBI BECTUCh B COOTBETCTBUU C
NpaBUJIAMHU TTOXKapHOH 0e30MmacHOCTH M oxpaHbl Tpyna. [Ipomnemypsl, TpeOyromme CTepUIbHOCTH,
IIPOBOJST B JIAMUHApHBIX O0Kcax, Ki1accoM OezonacHoctu He Huxke |l. [Ipu pabote obecnieunBarorcs
yCIIOBHS, MPENOTBpAILAOLINE 3apaKeHNe MepCcoHaNa MH(PEKIMOHHBIMU areHTaMH U3 MEePBUYHOTO
Ouomarepuaia.

Bce obopynoBanme MPOXOAWUT MPOLEAYPY KAJIMOPOBKM COTPYIHHKAMH J1a0OpaTopuu C
NEPUOANYHOCTHIO U C UCIOJIb30BAHUEM METOJI0B, KaK 3TO yKa3aHO IIpou3BoauTeneM. Bee pacxoanbie
MaTepHalbl U PEaKTUBbI JOJKHBI UMETh COOTBETCTBYIOIIUE CEPTHU(PHUKATHI Ka4eCTBA U XPAHUTHCS
COOTBETCTBEHHO CIEeLU(UKALIH.

KoHTponb BbIMIOJNIHEHUST NYHKTOB IPOTOKOJIa Bo3jaraercss Ha PykoBogurtens paloT.
OTBETCTBEHHOCTh 3a BBINOJHEHUE JaHHOM MpoleTypbl HECYT BCE COTPYIAHHKH, Y4acTBYIOLIUE B

HCCICIOBAaHNU.

OO6opynoBaHue U MaTepUAITbI
Ilepeuenv Heobx00umMo20 060py008aHUs U PACXOOHBIX MAMEPUATLOB

JIaGopatopHoe 000pyaoBaHuE (PUBEIEHBI BO3MOXKHBIE BAPHAHTHI IPOU3BOIUTENCH 1 MapOK
o0opynoBaHus)

Jlis Gonpleil yacTu 0OOpyIOBaHHUS HIKE HE yKa3aH IPOU3BOJUTENb, TaK KaK MOXHO
UCTIONIB30BaTh MPUOOPHI pa3HBIX NpousBoauTeneld. KprokoHTeliHep Takke MOXKHO 3aMEHHTH Ha
AQHAJIOTUYHBIM.

- Jlamunapnsrit mkag I xnacca 3anuThl.

- Ha6op muneroxk 10, 20, 100, 200, 1000 mx1.

- IIunerounsrit gozarop 0,5-100 mi.

- Kpuoxkonreitnep (Thermo Fisher Scientific, 5100—-0001).
- LlenTtpudyra-soprexc mig npodbupok 0,5 u 1,5 mir.

- Hentpudyra s mpodupox 10 u 50 mi.

- COz-unkybatop (KyJIsTHBHPOBaHKE KJIETOK mpousBoautcs mpu 5 % COz u 37 °C).
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- Tepmocrar na 37 °C.

- Xonompuneauku Ha —80 °C, —20 °C u +4 °C.
- VHBepTHPOBAaHHBIN MUKPOCKOIL.

- ABTOKIJIaB.

- Kpuoxpanwimiie ¢ )KUJIKUM a30TOM.

- Bopgsgnas 6Gans.

[TpoTouHbIi HUTODITYOPUMETD.
PacxomHbie Marepuaibl U peakTHBBI (IIPUBEACHBI BO3MOKHBIC BapUAHTHI MTPOU3BOAUTEIICH

MaTepHaJiOB U PEaKTUBOB)

Vka3aHHbIC HIKE PEareHThl MOKHO 3aMEHSTh Ha aHAJIOTHYHBIC OT JPYrHX MPOU3BOIUTEIICH,

HI03TOMY, HalpUMep, JUIS YaCTH TUIACTUKOBBIX PACXOIHBIX MAaTEPUAJIOB ITPOM3BOAMTEIb HE YKa3aH.

- Cpena DMEM/F12 ¢ GlutaMAX (Thermo Fisher Scientific, 31331-093).

- FBS (Thermo Fisher Scientific, 10270106).

- KSR (knockout serum replacement, HokayTHBIN 3ameHuTeNnb chiBopoTKH) (Thermo Fisher
Scientific, 10828-028).

- GlutaMAX (Thermo Fisher Scientific, 35050038).

- NEAA (non-essential amino acid, ne nezamennmeie amuaokucinoTel) (Thermo Fisher Scientific,
11140050).

- Mennnmmmua-crpentomunud (Thermo Fisher Scientific, 15140122).

- Tpuncun-2/ITA 0,25 % (Thermo Fisher Scientific, 25200-056).

- Harpuii-pocdarusiii 6ydep (HOB) (Amresco, Am-E404-100).

- Kenartun (Sigma, G1890).

- Muromunun C (Sigma, M4287).

- Opti-MEM | (Thermo Fisher Scientific, 11058021).

- JIMCO (mumetuncynbhokcun) (Amresco, Am-0231).

- 2-mepkantostanon (Amresco, Am-0482-0.1).

- Lipofectamine 3000 (Thermo Fisher Scientific, L3000008).

- Tlomu6pen (Merck Millipore, TR-1003-G).

- BambempoeBas kucnora, HatpueBas conb (Sigma-Aldrich, P4543).

- Ilmanmer 12-myHOYHBIH, I pabOTHI ¢ aAre3wmBHBIMU KynbTypamu kietok (Eppendorf, 0030
721.110).

- Ilnanmer 6-myHOUYHBIH, /UIi pabOTHl C aAre3uBHBIMU KynbTypamu kieTok (Eppendorf, 0030
720.113).

- Yamka [lerpu quamerpom 100 MM, a1t pabOTHI C aAre3UBHBIMH KyJIbTypamu KieTok (Eppendorf,

0030 702.115).
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- CrepuiibHBIE CEPOTIOTHYECKHE MUITETKH 00beMoM 5, 10 u 25 mur.

- IInactukosslie HOoCckl 00bemMoM 10, 200 u 1000 MxJI.

- IInactukoBbie npobupku oobemom 0,5 u 1,5 mi1.

- Hacangka ¢unsrpoBanpHas Ha mmpun, d = 30 mMm, quamerp mop 0,22 muxpomerpa (Jet Biofil,
FPV203030).

- Hacaaka ¢wibrpoBanbhas Ha mmpui, d = 30 MM, auametp nop 0,45 muxpomerpa (Jet Biofil,
FPV403030).

- IInpun miIacTUKOBBIA CTEpUIIbHBIN, 10 M1

- [Inpwir mmacTUKOBBINA CTEPHIIBHBIN, 1 M1, ¢ urmoi 26GXS5/8.

- IIpobupku crepunbubie, 5 Mt (Axygen, SCT-5ML-S).

- IIpoGupku crepuinbnbie, 50 M (Corning, 430291).

- Kpuonpobupku, 1,8 mi (SSIbio, 6222-S0).

- T'unoxnoput Hatpus («bennsznay, «Domestos renby»).

- IlakeTsl Ju1s1 OTXOIOB aBTOKJIABUpPYEMBIE, Kitacc «by.

- OG0paborannsle muromMunuHoM C sMOpuoHanbHble (GuOpobmacTel Mpimeid suHun CD-1
(punepHsbie K1eTKH) (CM. MPOTOKOJI MPUTOTOBJIEHUS B pa3zene [Ipurorosnenue MaTepuanos).

- Kuerku muauu Phoenix-AMPHO (ATCC, CRL-3213), Phoenix-ECO (ATCC, CRL-3214),
Phoenix-GP (ATCC, CRL-3215) wiu 293T (ATCC, CRL-3216).

- OMOpuoHanbHbIE GUOPOOIACTHI UETOBEKA.

JlenTUBUpYCHBIE yIIakOBOUYHbIE M1a3Mu bl U BekTopbl: pMDLg/pRRE (Addgene, 12251), pRSV-Rev

(Addgene, 12253), pCMV-VSV-G (Addgene, 8454), pLeGO-G2 (Addgene, 25917), pLeGO-

hOCT3/4, pLeGO-hKLF4, pLeGO-hSOX2 u pLeGO-hc-MY C.

Human iPSC Enhancer Kit (Selleckchem, K2010).

bFGF (Thermo Fisher Scientific, PHG0026).

Iloozomoexa mamepuanos
Cpena it KyabTHBUpOBaHUs (hruOpodmacToB Memmm (cpena it 9OM): cpena DMEM/F12, 10 %
FBS, x1 neHuuInH-CTpENTOMUIINH.
Cpena ans KynbTUBHpOBaHMs KieTok muHuH Phoenix (cpema ans Phoenix): cpena DMEM/F12, 10
% unaktuBupoBanHoit 30 mun mpu 56 °C FBS, x1 GlutaMAX, x1 NEAA, x1 2-mepkanTosTaHot, X 1
NEeHUIIIHH-cTpenToMuiind. Cpeny Phoenix MOXHO HCIONB30BaTh W IS KYJIBTHBHPOBAHUS
¢buOpoOIACTOB MBIIIIH.
Cpena ans xynstuBupoBanus ¢pudpobdnactos yenoseka (PY) (cpena ans ®Y): cpena DMEM/F12,
10 % FBS, x1 nenunmmuna-ctpentomutind, X1 NEAA, x1 GlutaMAX.
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Cpena mis kynetusupoBanus UIICK uenoseka (cpena mist UTICK): cpema DMEM/F12, 20 % KSR,
x1 GlutaMAX, x1 NEAA, X1 neHuuIMH-cTpenToMuInH, X1 2-mepkantostanoi, 10 ar/mia bFGF.
B mepBeie 10—14 nueit xynbruBupoBanus kietok Ha cpeae MIICK nmoGasmsercs Human iPSC
Enhancer Kit (x1).

H®b: pactBoputh TabJeTKy B BOJE B COOTBETCTBHM C pEKOMEHAALMEW MPOU3BOJIUTEINS,
IIPOaBTOKJIABUPOBATb.

XKenatun: nmpuroroButsh 1 % BoAHBIN pacTBOp M MpoaBTOKIaBHpoBaTh. Pabounii pacteop — 0,1 % B
H®B. IlokpeiTh mnactukoBbie yaniku [lerpu ninu mnanmetsr 0,1 % jxenaTHHOM U TOMECTUTh Ha 37
°C ne meHee yeM Ha 30 MuH. YOpath KeaaTHH U T00aBUTh CPeay I KyJIbTUBUPOBAHHS KIETOK.
Cpena mnst 3amopo3ku kinetok mirekonuraronmx: 90 % KSR u 10 % JIMCO. Bmectro KSR mMoxHO
ucnois3oBath FBS. Cpemy st 3aMOpo3KH MOKHO OJTHOKpaTHO 3aMopaxuBath Ha —20 °C, ipu +4 °C
XpaHUTh He OoJiee ABYX Helleb.

Banbsnpoesas kuciora: pazectd 81,31 Mr B 5 MJ1 aBTOKJIaBUPOBAHHOMN OUTUCTHIITMPOBAHHOM BOBI
(100 MM), podunbTpoBath uepe3 punbtp 0,22 MKM, aTUKBOTUPOBATH U 3amMopo3uTh Ha —20 °C.
Pabouas xonuentpanus 1 MM.

2-MepkanTosTaHour: pa3sectu 70 Mk B 20 M crepuiibHoro HOB (pactBop x500).

['unoxmoput HaTpus (Ae3uHGUIMPYIOLUUI pacTBOp): MpuUrotoBuTh 20 % pactBop «beau3Hb» win
«Domestos reiby, XpaHUTh He 0oJiee HEJIeH.

[TpurotoBnenue GpuAEPHBIX KIETOK: pa3BecTd MUTOMULIMH C B Bojie 10 200 MKI/MJ1, peKOMeHayeMast
pabouast koHueHTpauuss 10 MKr/mi, Mbl ucnoibdyeM 5 MKr/mi. OO6pabotaTe >MOpHOHANIbHBIE
¢bubpodnacTsl Meimiet muaun CD-1 u3 smOpuonoB craauu 13,5 aueii (momyuensr u3 LIKIT «SPF-
BuBapuii» Ulul" CO PAH) na 2-3 maccaxxe mutoMutiuaoM C B TedeHue 2-3 4. TpuKIIbl IPOMBITH
kinetku HOB, cusats tpuncunoM-3/[TA, nnaktuBupoBath Tpuncul cpeaoi ¢ FBS (He menee uem
OJTHUM 00BEMOM), MOACUYUTATh KOJIUYECTBO KIIETOK, LIEHTpU(YrupoBaTh, 3aMOPO3UTh AJTMKBOTHI B
cpeae s 3aMOpo3ku (oT 1 10 5 mMuH Ki1./mi). 3a JIeHb A0 HUCIOJIb30BaHUs (UIEPHBIX KIETOK
pasmopo3uth B cpeae misi ODM, paccaauTe Ha JKeJIaTMHU3UpOBaHHbIE dYamku Iletpu B

KOHIIEHTpauuu 15 ThiC KIL/CM?.

[TosrydyeHne MHAYIMPOBAHHBIX TUIFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK YEJIOBEKA
Jenb —6. Pazmoposka @Y; Pazmoposka kinerok Phoenix
Pa3zmopozka ®Y
1) Hanute B 5 Mt npoOupky 4 mut cpezst s Y.
2) JlocTaTh U3 KPUOXPAHMIIMIIA C KHUJIKUM a30TOM Kpronpooupky ¢ @Y u nomectuTh Ha
BoasiHyr0 OaHro Ha 37 °C. JloKmaThesl, MOKa KIETKH Pa3MOpPO3ATCS, HO eme OyAeT OoCTaBaThCs

KYCOUYCK JIbaa.
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3) [Tepenectn B mpoOUpKy c Teruion cpenoi, neHtpudyruposats npu 300 g 3 muH,
yOpaTh CynepHaTaHT M paccajuTb Ha 6-JIyHOUHBIH IUIAHIIET ¢ 2 MJ cpeabl Ha JIyHKY. Ilnomans
paccalku JOJDKHA COOTBETCTBOBATH ILIOLIAAM, C KOTOPOM KJIETKM OBUIM CHSTHI HAa 3aMOPO3KY,
Harpumep, npu 3amoposke PU ¢ maotHOCTBIO 90 % C 6-IyHOUHO! sueiikn (okomo 10 cm?)
Pa3MOpO3Ky TaKKe MPOBOJUTH HA OJHY SIUCHKY.

4) [ToxaunBaHMEM IJIATO PABHOMEPHO PaclpeAesuTh KIETKH 110 IOBEPXHOCTH IIACTUKA
u niepenecty B CO2-uHKYOaTOP.

Pa3mopo3ka kierok Phoenix

5) Hamuts B 5 M mpoGupky 4 mi cpeabl st Phoenix.

6) [locTaTth U3 KPHOXPAaHWIMILA C KUAKHM a30TOM KPUOIPOOUPKY c kieTkamu Phoenix u
MOMECTUTh Ha BOjsgHYI0 OaHto Ha 37 °C. Jlokmarbes, MoKa KICTKH Pa3MOpPO3ATCs, HO eIie OyneT
0CTaBaThCs KyCOUEK JIb/a.

7) TlepeHectu B mpoOUPKY C TEIUIOH cpemoid, rieHTpudyruposats npu 300 g 3 MuH, yoparsb
CyIEpHATAHT U PaccaJuTh Ha 6-TyHOUHBIN IUTAHILIET ¢ 2 MJI cpefibl Ha TYHKY (miu yawky Iletpu ¢ 10
M1 cpensl). [lmomane paccagki MOKET COOTBETCTBOBATH TUIOMIAIH, C KOTOPOH KJIETKH OBUIH CHSTHI
Ha 3aMOPO3KY, WU ObITH OOJIBIIIE.

8) IlokaunBaHUEM IJIATO PABHOMEPHO PACIPEACIUTEL KJIECTKH MO MOBEPXHOCTH IUIACTHUKA H
nepeHectd B CO2-uHKyOaTop.

Henw —3. [lepecaaka ®Y; [lepecanka kinerok Phoenix

[Tepecanka ®Y

9) ®Y nomkHbl UMETh IIOTHOCTH 70—95 %. YOpath KyabTypajbHYIO cpey, npoMbiTh HOB,
n00aBuTh TpuncuH-2/{TA, 4ToOBI pacTBOp MU NOKAUMBAHUH IJIATO MOKPBIBAJ KJIETKU, U IEPEHECTH
B TepmoctaT Ha 37 °CC. Kaxxayro MUHYTY OKauMBaTh KIETKH U KOHTPOJIUPOBATh OTKPEIUIEHUE OT
IUIACTUKA 10/ MUKPOCKOIIOM.

10)  Tlocne okpyrieHUs KIETOK pecycrneHaupoBarh B 20—30 KpaTHOM U30BITKE CPEe/IbI IS
@Y 1o o6pa3oBaHMsI CYCIIEH3UU €IMHUYHBIX KJIETOK U paccajuTh B cooTHoueHuu 1:2-1:4.

ITepecanka kierok Phoenix

11)  VYOpath KyabTypalIbHYIO Cpely, akKypaTHO poMbITh HDB He nomyckast oTkpernieHus
KJIETOK, 100aBUTh TpuncuH-D/ITA, uToOB pacTBOp NMpU MOKAYMBAHUU IJIATO MOKPBIBAJ KJIETKH, U
nepeHectd B Tepmocrar Ha 37 °C. Kaxnayro MUHYTY NOKauMBaTh KJIETKM W KOHTPOJIUPOBATH
OTKpEIJIEHUE OT IJIACTHKA 0]l MUKPOCKOIIOM.

12)  Ilocne okpyriaeHus KIETOK pecycrneHanpoBars B 20—30 kpaTHOM H30BITKE Cpebl st
kJieTok Phoenix 10 06pa3oBaHus CyClieH3UH eIMHUYHBIX KJIETOK U paccaauth 1o 0,7—1,3 muH ki1./10
cM? Ha 5 JYHOK JKENaTMHH3MPOBAHHOTO 6-TyHOYHOTO IUIAHIIETa. UMCIIO KIETOK HEOOXOIMMO

noao0paTh 3apaHee Tak, 9TOOBI Ha JeHb —2 MIIOTHOCTh Phoenix 6nu1a 70—90 %.
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Jenn —2. Tpancdexkuus kiaeTok Phoenix

13)  JHoGaButs B 1,5 mu mpodupky 625 mxin Opti-MEM 1 u 28 mkn Lipofectamine 3000,
nepeMeniaTh Ha BOPTEKCEe HECKOJIBKO CEKYH]I M OBICTPO OTLEHTPH(PYTUPOBATh.

14)  Jlo6aButh B maTh 1,5 v nmpodupok mo 125 Mk Opti-MEM 1, cMech yrnakOBOYHBIX
miasmu pMDLg/pRRE, pRSV-Rev u pCMV-VSV-G u, B uHIUBHUAYaIbHBIC TTPOOUPKH, BEKTOPHI:
pLeGO-hKLF4, pLeGO-hSOX2, pLeGO-hOCT3/4, pLeGO-hc-MYC u pLeGO-G2 (Bcero 2,5 MKr
JAHK), nepememaTh Ha BOpTEKCE HECKOIBKO CEKYH] M ObICTPO OTLHEHTpUYTrupoBath. JJ06aBUTH 1O
5 mkn pearenta P3000 (Bxomut B komiuiekT Lipofectamine 3000), mepememaTh Ha BOpTEKCE
HECKOJIBKO CeKyH[ U ObIcTpo cOpocuth Ha neHTpudyre. CootHomenue konnuectsa JJHK mmazmug
cieayromiee: pPRSV-Rev:pMDLg/pRRE:pCMV -V SV-G:Vector = 5:10:2:10. Ha nyHky 6-1yHOYHOTO
mianmera Heooxoaumo 2,5 Mxr JIHK u 5 mxin P3000.

15)  Jo6asuts cmech JTHK u P3000 k pactBopy Lipofectamine 3000, mepememats Ha
BOPTEKCE HECKOJBKO CEKYH/, 010k AaTh 10—15 MuH.

16)  AkkypaTHO MOMEHsATH cpeay Kietkam Phoenix Ha cpeny s Phoenix 6e3 mo0aBieHus
NEeHULIWUTIHA-CTPENTOMUIIMHA (2 MJT cpeJibl Ha JTYHKY 6-TyHOYHOTO TUTaHIIeTa), KIETKH HE JOJKHBI
OTCIIOUTHCS OT MOBEPXHOCTH.

17) Tlo xammsaMm gobaButh JunuaHble Komiwiekcbl JIHK k kimeTkam, akKypaTHO
nepeMeniaTh NokaunBaHuEeM TiaHmera u nepesectu B CO2-uHKyOaTODP.

Henb -1. [lepecanka ®Y; cmena cpeapl kiaeTkam Phoenix

ITepecanka ®Y

18)  Paccaautp @Y Ha Tpu (WK OOJIBIIE) TYHOK 6-TYHOYHOT'O TUIAHIIETa B KOHIICHTPALIUH
15 TeIc Ki1./cM? (150 THIC KI1./MyHKY). OCTaTKH 3aMOp0o3uTh. OHA TyHKA 6Y/IET HCIOMb30BATHCS IS
onpeaenenuss MOI (multiplicity of infection, «uuciao BupycoB Ha KjieTky») mo cBedenuto GFP,
BTOpast TyHKa — KaK OTPHILIATeNIbHbIM KOHTpob cBeueHust GFP u, mpu skenaHnu, Kak oTpUIaTeIbHbINA
6e3BupycHblii KoHTposb nosyueHust UTICK, ocranbuble mynku — s noiaydenus UIICK.

19) 3amopozka @Y. mocie CHATHS KJIETOK M IEHTPU(PYTUPOBAHUS — OCAIOK
pecycneHanpoBaTh BUOpanuen win B 20 MKJI Cpefibl, MSTKO PeCyCIIeHIupoBaTh B 1 MII cpefbl A
3aMOpO3KH, TOMECTUTh B KPUOKOHTEIHep U cpa3y noctaButh Ha —80 °C. Ha cienyroumii neHps wim
HE M03XKe YeM 4epe3 TPH JIHS MEePEHECTH B KPUOXPAHMIIUIIE C KUIKUM a30TOM.

Cwmena cpenst kietkam Phoenix

20)  AxkypaTHO OTOOpaTh Cpely B CTEKISIHHYIHO OaHKy C THIIOXJIOPUTOM HATpUS H
no6aBuTh Mo 2 Mia cpeabl qig Phoenix 6e3 neHMUWIIMHA-CTpenToMuIMHAa. He momyckartb
NEepeCcCyIMBAHUs U OTCIOCHUS KIeTOK. [y ne3nH(peKuy BUPycOB HEOOXO0AUMO Cpe/Ibl U TUIACTHK,
KOHTaKTUPOBaBILIKE C BUpycaMu, moMeniath B 1 % pactBop runoxioputa Hatpus (20 % pa3Beaenue

«bemusnupy wim «JlomecToc» B BOjAE, TOTOBUTh CBEXHMM PacTBOp Kaxayro Hemento). Ilocie
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ne3nuH(eKknu ~ HeoOXOOUMO  MPOBOJUTH  ABTOKJIABUPOBaHHE.  ABTOKJIIaBUPOBaHHE  BCEX
BBIOPACHIBAEMBIX MaTE€PHAJIOB IPOBOIUTCS JI0 AHSA 7 KYJIbTUBUPOBAHMUSL.

Henb 0. Tpancaykuus @Y; cmeHa cpeapl kiaeTkam Phoenix

21)  CoOparts cpeny ¢ nearuBupycamu, Hecymmu OCT4, KLF4, SOX2 u c-MYC (OKSM),
B npooupky 50 mi, cpeny ¢ GFP — B mpobupky 5 mu. I[Tomensts cpeny knerkam Phoenix, ecim
IUTAHUPYETCS TIOBTOPHASI TPAHCAYKLUS HA JIeHb 1.

22)  IIpodunbrpoBaTh cpeny ¢ jeHTHBUPYCHbIMU BekTopamu OKSM uepe3 ¢puibstp 0,45
MKM B 50 M1 TpoOUpKYy, 100aBUTh paBHBIN 00BeM cpeibl 1711 Phoenix 6€3 aHTHOMOTHKOB U MOJUOPEH
10 paboueli koHeHTpauu 10 MKIr/mMi1, mepeMeniaTh.

23)  IIpodunbTpoBaTh cpeay ¢ JeHTUBUPYCHBIM BekTopoM GFP uepes ¢punbtp 0,45 MKkM B
5 Mz mpoOupKy, 0ToOpaTh B HOBYIO mpodupky 0,2 mi, mobaButs 1,8 mi cpenst s Phoenix 6e3
AHTUOMOTHKOB U MOIUOPEH 10 pabouel koHIeHTpanuu 10 MKr/miL, mepeMenarb.

24) B aynake (nynkax) ¢ ®U mus nonyuenus MIICK mOMEHSATh cpeay Ha CMeCh C
JCHTHBUPYCAMH W TOJIMOpeHOM, B JyHke st tectupoBanus MOI — wa 10 % cmece GFP, B
OTPHUIIATEIILHOM KOHTpoJie — Ha cpexy st Phoenix. Haumnas ¢ atoro mmst Oymymumm WIICK
npucBanBaeTcs naccax 0.

Hens 1. Tpancaykuus Y

25)  OAHOKpAaTHOW TPAHCAYKIIMU KJIETOK JICHTUBUPYCAMH MOJXET OBITh JOCTATOYHO IS
nonydernuss WUIICK, onmHako 1y HAACKHOCTH B JeHb | mpejjaraercs MpOBECTH MOBTOPHYIO
TPAaHCAYKIUIO JEHTUBUPYCAMU. TpaHCAYKLUS TPOBOIUTCS TaKXe, Kak U B JIeHb 0, ¢ MUHUMaJIbHBIMU
U3MEHEHHUAMU: cobpaTh cpeny ¢ JeHtuBupycamu, Hecymumu OCT4, KLF4, SOX2, Ho e c-MYC,
cpena c GFP ne tpeOyercs.

26) B nynke (nynkax) ¢ @YU mis nonyuenuss UIICK momensTs cpelry Ha cMech ¢
JIEHTUBUPYCAMHU U OTUOPEHOM, B TyHKax Juisd TecTupoBanusd MOI u oTpuLiaTeIbHOM KOHTpPOJIE — Ha
cpeny st Phoenix.

Hensp 2. CmeHa cpejbl

27)  TlomeHsTh cpemy BO BeeX JIyHKax Ha cpeny st Y.

Henb 4. CmeHa cpebl; pa3Mopo3ka (GuaepHbIX KIeTok; onpeaenenne MOI

CwMmeHa cpenpl

28)  Tlomensts cpeay Bo Beex ayHkax Ha cpeny ast UTTICK ¢ 1 MM BaibpoeBoit KHCIIOTHI.

Pa3mopo3ska pumepHbIxX KIEeTOK

29)  XKenaruHu3MpoBaTh HeoOXoauMoe uucio damek [lerpu (cm. pasmene IloaroroBka
peareHToB).

30)  Hamute B 5 M mpobupky 4 mut cpeasl st DDOM.
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31) JlocraTh U3 KPHOXPAHHWJIHINA C KUIKHM a30TOM KpHOMpoOupky ¢ DPM u MmoMecTUTh
Ha BoAsHYIO OaHio Ha 37 °C. Jloxmarbes, MOKa KIETKH Pa3MOPO3ATCs, HO elie OyJIeT O0CTaBaThCs
KYCOYEK JIb/Ia.

32) Ilepenectu B mpoOHUPKY C TEIUIoOW cpenoi, nenTpudyruposars npu 300 g 3 muH,
yOpaTh cynepHaTaHT U paccaJuTh Ha KeJlaTuHu3upoBaHHble yaku [lerpu ¢ 10 M1 cpenbl Ha TyHKY
C IIIOTHOCTBIO 15 THIC KIL./CM2.

33) IlokaumBaHMEM IUIATO PABHOMEPHO PACIPEACIUTh KJICTKHU 110 MOBEPXHOCTH IJIACTHKA
u iepeHecTd B CO2-uHKyOaTOp.

Onpenenenue MOI

34)  HWurerpamnms BekTopa, conepxkaiiero GFP, mospossier mpoBect rpyOyr0 OLICHKY
3¢ (HEeKTUBHOCTH TPAHCAYKIMH OCTaIbHBIMU BHpycamu. s ompeneneruss MOI HeoOxomammo
MIPOBECTHU MPOTOUHYIO IuTOodIIyopoMeTprio Ha mpucyTcTBue O6enka GFP. Kietku ¢ KoHTposibHOM 1
obOpabotannoit Bupycom ¢ GFP nynok cusate Tpuncunom-23ATA, ueHtpudyrupoBaTb, IPOMBITH
H®B, nenrpudyruposats, ¢pukcuponars B 1 % mnapadapmanpaeruae 5 MuH, HeHTpU(yrupoBarth,
pecycnenaupoatb B HOb u omnpenenuts mnpoueHt kierok, umerwommx GFP, nHa nporounom
nuTo(IyopruMeTpe.

35)  Toxcuer MOIL: MOI =-Ln(1- [monst GFP+ knetok]). Hanmpumep, eciu 63,2 % kietok
umenu dayopecrennuio GFP, MOI=-Ln (1-0,632) =1, To ecTh B cpeIHEM OJIUH BUPYC HA KIETKY
WM, TOYHEE, COOTHOILLIEHHE YKCIIa BUPYCOB K YHCIY KJIETOK — eIMHUIA. Tak Kak ucronb3oBanoch 10
% pazBenenue Bupyca, peanbhbiii MOI = 10. Caenaem kauecTBeHHY0 onieHKy MOI, nmpeamnonoxum,
yro MOI qns BupycoB OKSM He otnnuaerca ot takoBoro aisi GFP, torga MOI B onbiTe Takxke
paBeH 10. Paz6aBienue cpelipl BABOE COOTBETCTBEHHO yMeHbIniI0 MOI, a BTopast TpaHCAYKINS —
yBEJIUYMIIa B J[BAa pa3a, UTOTO, MO TPyOOH OLIEHKE, B KJIETKAX JTOJDKHO OBITH O0K0JIO 10 BUPYCHBIX
yactuil. s nonyuenuss UTICK MOI nomxen Ob1Th 6osee 4. J{ns yBenuueHus: 3¢phekTuBHOCTH
TPaHCAYKIMM B JaHHOM THPOTOKOJIE HCIONb3yeTcss mnouuOpeH. Ecnu He ymaercs JocTHyb
HEO0OXOIUMOT0 TUTPA BUPYCa MOKHO MCIIOJIb30BaTh CIIMHOKYJIALINIO: LIEHTPU(PYTUPOBAThH KIETKU CO
cpenoil ¢ BUpycaMu B 6-myHOUHOM Tutanmete mpu 650 g 60 mun nipu 32 °C.

Hensb 5. Ilepecanka @Y

36) VYoOpartb cpeny ¢unepHbIX Kietok, mpoMbeite HOB, nobasute cpeny mist UTICK u
CBEXYIO aJTMKBOTY BaJIbIIPOEBOM KUCIOTHI 10 KOHIIEHTpauuu 1 MM.

37) @Y, obpaborannbie BekTopamu, Hecymumu OKSM, nepecaauts B cootHomennu 1:10
Ha vamku Ilerpu ¢ ¢uaepusimu knerkamu B UIICK cpene. Hampumep, kietku ¢ 1 myHku 6-
JYHOYHOTO IUIaHIIETA IEpeHecTH Ha 2 yamku [letpu.

Huu 7-11. Cmena cpenbl
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38)  Kaxnplit BTopoii geHb cMeHa cpesl Ha cpeny it UTICK ¢ BaabmpoeBoit KHCI0TOM U
Human iPSC Enhancer Kit.

Henb 13. CMmeHa cpelbl; pa3Mopo3Ka GUACPHBIX KIETOK

39) Cwmenuts cpeny Ha cpeay mis MIICK ¢ Bambmpoesoit kucimoroit 1 Human iPSC
Enhancer Kit.

40)  Pa3mopo3uTh GuaepHbIe KJICTKH Ha HEOOXOIUMOE YHCIIO KEITATHHU3UPOBAHHBIX 12-
JYHOUYHBIX IUIAQHILETOB.

Hensb 14. Casarue xononuit UTICK

41) Ko nguro 14 Ha yamkax IleTpu MOJDKHBI OBITH AECATKH, YacTh ¢ MOP(OJIOTHEH,
cootBercTByomeid MIICK. Otmeruts TOHKMM MapkepoM cHu3y damku Ilerpu kojsoHuu c
mopdomnorueit UTICK miist cHsTHS.

42)  VYopath cpeay ¢ GUAEpPHBIX KIETOK, poMbiTh HDB, mobaButh 1o 1 M1 cpemsl s
NIICK 6e3 BanbIpoeBOi KUCIOTHI HA JIYHKY 12-TyHOUHOTO IUIaHIIETA.

43)  CMeHuTh cpeny.

44)  Hape3aTh KOJOHHH IITPUIIOM | MII C MIJTION HAa HECKOJIBKO KYCOUKOB.

45)  TlepeHecTH KYCOYKH KOJIOHHH TEPEHECTH B JIYHKY C (QHUACPHBIMH KICTKaMH.
[ToxauuBast 1IaTO paBHOMEPHO pacCIpeneanTh KieTku no JyHkam. Homep maccaxa UIICK c storo
MOMEHTa 2, KakJaas nepecaaka ao0aBiseT Homep naccaxa. [Ipu 3amopo3ke HoMmep maccaxka He
MEHSIeTCsl, €IMHULIA TPUOABIIAETCS IPU Pa3MOPO3KE.

Juu 16-30. Pazmuoxxenune u xapakrepusanus UIICK

46)  Mensts cpeny Ha cpeay mias UIICK kaxaeiii nens. Human iPSC Enhancer Kit
ucnonb3yercs B teueHue 10-14 nueii.

47)  KoJoHHMHU KJICTOK MEePEeCcCaKuBaTh MPH JOCTHKEHHH «MHOTOCIONHOCTHY, KOTIa CBEPXY
KOJIOHUH TOSIBJISIOTCS. YEPHBIE MEPTBbIE KJIETKU. [[oMeHATh cpeny, Hape3aTh LINPULIOM C UIJION Ha
kycouku 0,3 x 0,3 Mm.

48)  PecycnenanpoBaTh M paccaauTh Ha (puaepHbIe KICTKH B COOTHOIIEeHHH 1:2—1:12 B
3aBHCHUMOCTH OT TUIOTHOCTH KJIETOK.

49) TIlocne moMy4eHUs IOCTATOYHOTO KOJIMYECTBA KIETOK 3aMOpo3uTh 5—10 ammyn
UIICK: mocne CHATHS KIETOK W IEHTPU(DYTHpOBAaHUS OCAIOK C JYHKH 12- uiaM 6-TyHOYHOTO
IUTaHILETa pecycleHaupoBaTh BuOpanueil unu B 20 MKIJI cpelibl, MATKO peCyCleHIupoBaTh B 1 M
CPEeJIBI TS 3aMOPO3KH, TIOMECTHTh B KPHOKOHTEHHEp U cpa3y nmoctaBuTh Ha —80 °C. Ha cienyrommii

ACHBb IICPCHECTU B KPUOXPAHWIIUIIEC C ) KUAKHUM a30TOM.
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[Ipu moarotoBke COII «llonyuyeHre WHIYIUPOBAHHBIX IUTIOPUIIOTEHTHBIX CTBOJIOBBIX
KJIETOK Y€JI0BEKa» MCTOIb30BaHbI CICAYIOIINE TUTSPATYPHBIC UCTOYHUKHU:

1 Takahashi K., Tanabe K., Ohnuki M., NaritaM., Ichisaka T., Tomoda K., Y amanaka
S. Induction of pluripotent stem cells from adult human fibroblasts by defined factors // Cell. 2007.
131(5). 861-872.
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[MPUJIOXEHUME 1
CranpapTtHas onepanyoHHas nIpoueaypa

«HonyquHe HHAYOUPOBAHHBIX IJIIOPUIIOTCHTHLIX CTBOJIOBBIX KJICTOK MBIIIN»

Cocrasneno: A.I'. MeH30poB, K.0.H., B.H.C.

Coneprxkanue U Ha3HAYCHUE: ONPEEISIET MPOTOKOJI MOTYYEHUSI MHIYIIUPOBAHHBIX
CTBOJIOBBIX KJIETOK aMEPUKAHKON HOPKU

Mecronaxoxaenue: Ullul" CO PAH

[TepecmoTp uepes: 1 roxg

Bo3MOXKHOCTB penporpaMMUpOBaHKs TEHOMA MJIEKOIUTAIOIINX aKTUBHO UccieayeTcs 0oiee
nosyBeka. B 1962 rogy ['€pnoH BmepBble MOKa3al BO3MOXKHOCTb PEIPOIPAMMHUPOBAHUS F€HOMA
T pepeHIMPOBAHHON KJIETKH (akTopaMH 3HYyKJIenpoBaHHoro oouuta. B 2006 rogy Smanaka
MOJTYYHJT MHAYIIMPOBAHHBIE IUTIOpUIIOTeHTHBIE cTBOJIOBBIE KiteTku (UITCK) Mbimm u3 ¢pubdpobdiacto
C MOMOIIBIO BCEro JIMIIb YEThIPEX TPAHCKPUIIMOHHBIX (akropos: Oct4, Kif4, Sox2 u c-Myc [1].
ITosryuenne UIICK nocraBuio BOnpoc o MOJIHOTE peNpOrpaMMUPOBAHHUSA: OCTAIOTCS JIM AaKTUBHBIMU
I'eHbI, YKCIPECCUpYIOLUecs: B UCXOAHBIX (ubpobiactax? UM Hackonbko xapakrepuctuku WIICK
COOTBETCTBYET AIMOPHUOHAIBLHBIM CTBOJIOBBIM (DC) KiIeTKaM, KOTOpbIE B JAHHOM CIly4yae SIBJISIFOTCS
craugaptoM. Ilomyuenue WIICK Mblmell OTKpbIBae€T MIMPOKHE BO3MOXHOCTH HM3yYEHUS
penporpaMMHpOBaHUsS W MOJeNupoBaHMs 3a0oneBaHui denoBeka. B Hacrosimeidt COIl onucan
noapoOHbiii nporokon noxydeHuss UIICK mblmm ¢ ucnonb30BaHHEM BEKTOPOB, HECYLIUX T'EHbBI
OCT4, KLF4, SOX2 u c-MYC uenoBeka.

CrannmapthHas onepammonHas nporeaypa (COIl) «IlomydeHne  MHIYITUPOBAHHBIX
IUTFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK MBIIIN» pa3pab0TaH B KayecTBE CTaHAapTa JAJs oOecredeHus
kauectBeHHOro mnpouecca nonydeHus WUIICK mpmmm pns LKIT «Kosueknus mmopunoTeHTHBIX
KYyJIbTYp KJIETOK 4YeJlOBeKa W MIIEKONMUTAIOMMUX OO0IIeOHOIOrHYecKoro M OHOMEIUIUHCKOTO
HarnpasieHus» (Komnexmun) Uul" Ullul" CO PAH.

Ilenp pa3paboOTKM CTaHIAPTHOW OMEpPallMOHHON MpOLEAYphl COCTOUT B YHU(DUKALUHU
IIPOTOKOJIA TIOJIYYEHHS] MHIYLIUPOBAHHBIX IUIIOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK MBILIH.

Pazpaborannas COII pexomeH0BaHa JIs1 UCTIOIB30BAHUS B TIOJIPA3JICICHUSIX, PAOOTAFOIINX
C KyJIbTypaMu KJIETOK YeJIOBEKA U )KUBOTHBIX.

B xo11e paboThl MBI pyKOBOCTBOBAJIMCH: ITpaBUiIaMu JJabopaTopHoi npaktuku (IIpunoxenue
K [Ipukazy MuHucTepCcTBa 31paBOOXpAaHEHUs U COLUAIBLHOTO pa3Butus Poccuiickoi denepaunu ot
23 asrycta 2010 . Ne 708H) u I'OCT P 53434-2009. Ilpuanunel Haajexame gadbopaTtopHOi
npaktuku. M.: Ctangaptuagopm. 2010. 12 c.
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Bce pabotbl, mpoBoAMMEIE B YCIOBUSX J1a0OpPaTOPHH, JOJDKHBI BECTHCH B COOTBETCTBHHU C
NpaBUIaMHU TOXKapHOH 0e30MmacHOCTH M oxpaHbl Tpyna. [Iponenypsl, TpeOyromnme CTepHUIbHOCTH,
IPOBOJIAT B JIAMUHAPHBIX OOKcax, KiaaccoMm Oe3onacHocT He HUKe |, [Ipu pabote obecrieunBaroTes
YCJIOBHS, TPEIOTBPAIIAIONINE 3apaKEHUE NepcoHala MH(EKIMOHHBIMUA areHTaMu U3 MEPBUYHOTO
Ouomarepuara.

Bce obopynoBanue MpOXOAWUT MPOLEAYPY KaIMOPOBKM COTPYIHHKAMH J1a0OpaTopuu C
NEPUOIMIHOCTHIO U C UCIIOIB30BAHUEM METOIOB, KaK 3TO YKa3aHO Mpou3BoauTeneM. Bee pacxoaHbie
MaTepuaibl 1 PEaKTHBBI JOJDKHBI HMETh COOTBETCTBYIOIIME CEPTU(HUKATHI KayecTBA M XPAHUTHCS
COOTBETCTBEHHO CHENN(DUKAIINY.

KoHTponb BBINOJMHEHUS IYHKTOB MPOTOKOJIA BoO3Jaraercss Ha PykoBoautens paloT.
OTBETCTBEHHOCTH 32 BBINIOJHEHUE NAHHOW MPOLEAYPHl HECYT BCE COTPYAHUKH, YYaCTBYIOIIUE B

HCCIICOOBAHUU.

OO06opynoBaHue U MaTepUaIbI
Ilepeuenv Heobx00uUM020 060pPY006AHUS U PACXOOHBIX MAMEPUATLO

JIaboparopHoe 000opyaoBaHue (TPUBEACHBI BOZMOKHbBIE BAPUAHTHI IPOU3BOIUTENICH U MAPOK
o0opynoBaHus)

Jlisa Gonplneil yacT 0OOpYyIOBaHUS HI)KE HE yKa3aH IPOU3BOJUTENb, TaK KaK MOXHO
UCTIOJIB30BaTh MPUOOPHI Pa3HBIX NpousBoauTeneld. KpHokoHTelHep Takke MOXKHO 3aMEHHTH Ha
AQHAJIOTUYHBIM.

- Jlamunapnsiit mkag 11 xnacca 3amuTs.

- Ha6op nuneroxk 10, 20, 100, 200, 1000 mx1.

- [Munerounsriit nozarop 0,5-100 mi.

- Kpuokonreitnep (Thermo Fisher Scientific, 5100-0001).
- llenTtpudyra-soprekc ms npodupok 0,5 u 1,5 mi.

- Hentpudyra s mpodupox 10 u 50 M.

- COgz-unKyOaTOp (KyJTUBHPOBAHHE KIIeTOK mpom3Boautcs ipu 5 % CO2u 37 °C).
- Tepmocrar Ha 37 °C.

- Xonogunpuukd Ha —80 °C, 20 °C u +4 °C.

- HVHBepTHpPOBaHHBIN MUKPOCKOIL.

- ABTOKIIaB.

- KpuoxpaHumnuiie ¢ )KUJIKUM a30TOM.

- Bopggnas 6ans.

- IIpotounsrii murodyopumerp.
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PacxomHbie Marepuaibl U peakTHBBI (IPUBEACHBI BO3MOXKHBIC BapUAHTHI MTPOU3BOAUTEIICH
MaTepHuaJioB U PEAKTUBOB)
YKazaHHbIE HIDKE peareHThl MOXKHO 3aMEHSTh Ha aHAJIOTUYHBIE OT IPYTUX MPOU3BOAUTEINIEH,

MIOATOMY, HAIpUMeEp, [T YaCTH IUIACTUKOBBIX PACXO/HBIX MaTEPHAaIOB IPOU3BOIUTEIh HE YKA3aH.

- Cpema DMEM c 4,5 r/ma rmroko3st 1 GlutaMAX (Thermo Fisher Scientific, 32430-100).

- Cpena DMEM/F12 ¢ GlutaMAX (Thermo Fisher Scientific, 31331-093).

- Cpena MEM a ¢ GlutaMAX (Thermo Fisher Scientific, 32571-093).

- FBS (fetal bovine serum, ceiBopoTka kpoBu Tenst) ans DC kierok (Thermo Fisher Scientific,
16141079).

- FBS (Thermo Fisher Scientific, 10270106).

- KSR (knockout serum replacement, HokayTHBIN 3ameHuTeNnb chiBopoTKH) (Thermo Fisher
Scientific, 10828-028).

- GlutaMAX (Thermo Fisher Scientific, 35050038).

- NEAA (non-essential amino acid, ne nezamennmeie amuaokucinoTel) (Thermo Fisher Scientific,
11140050).

- Tenummmua-ctpentomunua (Thermo Fisher Scientific, 15140122).

- Tpuncun-2/ITA 0,25 % (Thermo Fisher Scientific, 25200-056).

- Tpuncun-2JITA 0,5 % (X10) (Thermo Fisher Scientific, 15400054).

- Harpuii-dpocoarnsiii 6ypep (HOB) (Amresco, Am-E404-100).

- Kenartun (Sigma, G1890).

- LIF (PolyGene, PG-A1140-0100).

- Muromunun C (Sigma, M4287).

- Opti-MEM | (Thermo Fisher Scientific, 11058021).

- JIMCO (mumeruicynbhorcum) (Amresco, Am-0231).

- 2-mepkanTostaHon (Amresco, Am-0482-0.1).

- Lipofectamine 3000 (Thermo Fisher Scientific, L3000008).

- Tlomu6pen (Merck Millipore, TR-1003-G).

- Bamempoeas kuciora, HatpueBas conb (Sigma-Aldrich, P4543).

- Ilnmanmer 12-myHOYHBIN, I pabOTHI C aare3MBHBIMU KyiabTypamu kieTok (Eppendorf, 0030
721.110).

- Ilnanmer 6-myHOUHBIN, AN pabOTHl ¢ anare3uBHBIMH KynbTypamu kietok (Eppendorf, 0030
720.113).

- Yamxka [lerpu nuamerpom 100 MM, 175t paboThl ¢ aAre3uBHBIMU KylbTypamu kieTok (Eppendorf,
0030 702.115).

- CrepuibHbIE CEpOIOTHYECKUE MTUITETKU 00beMoM 5, 10 u 25 mur.
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ITnactukoBeie HOChl 00beMoM 10, 200 1 1000 mK1.

[TnactuxoBsie npobupku oobemom 0,5 u 1,5 mur.

Hacanka ¢unbstpoBansHas Ha mmpun, d = 30 mm, auamerp nop 0,22 mukpometpa (Jet Biofil,
FPV203030).

Hacanka ¢unsTpoBasibHas Ha mmpuil, d = 30 mMm, quamerp mop 0,45 muxpomerpa (Jet Biofil,
FPV403030).

[puil mIacTUKOBBIA CTEPUIBHBIN, 10 ML

[ImpuIr MIacTUKOBBIN CTEpHIIbHBIN, 1 M1, ¢ urioi 26GX5/8.

[Tpobupku crepuibHbie, 5 M (Axygen, SCT-5ML-S).

[Tpobupxu crepunbubie, 50 M (Corning, 430291).

Kpuomnpoobupkwu, 1,8 mi (SSIbio, 6222-S0).

['nnoxnoput Hatpus («benusHa», «Domestos reiby).

[TakeTs! 17151 OTXO/10B aBTOKJIaBUpYEMBbIE, Ki1acc «by.

Ob6paborannsie MuTOMUIIMHOM C >MOpuoHanmbHBIE (GuUOpoOmacTel Mbimerd auaun CD-1
(unepHsbie KIeTKH) (CM. MPOTOKOJ MPUTOTOBJICHUS B paszene [Ipurororienne MaTepuaios).
Knerku nmuaun Phoenix-AMPHO (ATCC, CRL-3213), Phoenix-ECO (ATCC, CRL-3214),
Phoenix-GP (ATCC, CRL-3215) nnu 293T (ATCC, CRL-3216).

OMmOpuoHanbHbie GuOpoOmacTel Ml (uanu Meimend 129, C57BL, BALB u rubpuas ¢
y4acTUEM 3TUX JINHUH).

JlenTUBUpYCHBIE yakoBouHbIe M1a3Mu bl U BekTopsl: pMDLg/pRRE (Addgene, 12251), pRSV-
Rev (Addgene, 12253), pPCMV-V SV-G (Addgene, 8454), pLeGO-G2 (Addgene, 25917), pLeGO-
hOCT3/4, pLeGO-hKLF4, pLeGO-hSOX2 u pLeGO-hc-MY C.

Iloozomoska mamepuanos
Cpena nns kynbTuBHpoBaHus GrudpobdracTos Ml (cpeaa st 9DPM): cpena DMEM, 10 % FBS,
X1 MEeHUITWILTHH-CTPENTOMHIIHH.
Cpena g KynbTUBHpPOBaHUS KieToK JMHUU Phoenix (cpena ans Phoenix): cpena DMEM/F12,
10 % wunakTuBupoBannoit 30 mun npu 56 °C FBS, x1 GlutaMAX, x1 NEAA, x1 neHunuuInH-
crpentomuniH. Cpeny Phoenix MOXHO MCHOIb30BaTh M JUIsl KYJIbTUBUPOBAaHUS (rOpPOOIACTOB
MBIIITH.
Cpena Ui KynbTUBHPOBaHUS SMOpHOHANIBHBIX (pruOpobiactoB Mbliu (OPM) (cpena st DDOM):
cpena DMEM, 10 % FBS, X1 neHUIMIIMH-CTPEITOMUIIIH.
Cpena nns kynstuupoBanus UIICK meimu (cpena ans UTICK): cpena DMEM, 7,5 % FBS nns
3C knerok, 7,5 % KSR, x1 GlutaMAX, x1 NEAA, X1 NeHUIWUIMH-CTPEITOMHUINH, X1 2-

MmepkanrodTanoi, 1000 ex/mu LIF.
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- H®b: pactBoputh TabneTky B BOJIE B COOTBETCTBHH C PEKOMEHIAIIMEH MPOWU3BOJUTEIIS,
IIPOABTOKJIaBUPOBATh.

- Tpuncun-3ATA 0,05 %: passectu Tpuncua-3/TA 0,5 % B 10 pa3 B crepunsHom HOB.

- JKenatun: mpurotoButsh 1 % BOIHBIN pacTBOP U MPOABTOKIaBUpoBaTh. Pabounii pacteop — 0,1 %
B HOB. ITokpeiTh macTukoBblie yaniku [lerpu wim rranmets! 0,1 % sxenaTiHOM U TOMECTUTh Ha
37 °C ne menee uyeM Ha 30 MuH. YOpaTh *KenaTHH M A00ABUTH cpeny AJS KyJIbTHBHPOBAHUS
KJIETOK.

- Cpena mis 3aMopo3ku kieTok miekonuTarommx: 90 % KSR u 10 % IMCO. Bmecto KSR MoxHO
ucnonb3oBath FBS. Cpeny nis 3aMOpo3Ku MOKHO OJIHOKpaTHO 3amopaxkuBaTh Ha —20 °C, npu
+4 °C xpaHuTh He 00Jiee TBYX HENETIb.

- Banbnpoesas kucnora: passectd 81,31 mMr B 5 mil aBTOKJIaBUPOBAHHOM OMAMCTUIIMPOBAHHON
Bozbl (100 MM), mpodunsTpoBath yepe3 GpuabTp 0,22 MKM, AIUKBOTUPOBATH M 3aMOPO3UTh HA —
20 °C. Pabouas konreHTpanus 1 MM.

- 2-mepkanTodTanoir: passectu 70 Mk B 20 M1 crepusibHoro H®B (pactBop x500).

- T'unoxmoput HaTpus (Ae3UHPUIUPYIOMIHN pacTBOp): MpurotoBuTh 20 % pacTBop «benu3Hb» Hin
«Domestos reipy, XpaHUTh He 0oJiee HEeJIeH.

- IlpuroroBnenue ¢uaepHbIX KIeTOK: pa3Bectd mutomurmd C B Bome n0 200 Mkr/mi,
pexomenayemas pabouas KoHueHTpauus 10 Mxr/mi, Mbl ucronb3dyeM 5 Mkr/mi. O6pabortathb
sMOpuoHanbHbIe pruOpoOiaacThl Mplei muHuM CD-1 13 sMmOpuonHoB ctaguu 13,5 nHeil (moayyeHsl
u3 LIKIT «SPF-suBapuii» Ulul" Ulul" CO PAH) na 2—3 naccaxe mutomuriuiom C B TeueHue 2—
3 4. Tpwxnael npoMbiTh kietkn H®DB, cuate tpuncuHoM-O/ITA, MHAKTMBUPOBATH TPUIICHUH
cpenoit ¢ FBS (me wmenee uem oaHUM O0O0BEMOM), TMOJCYUTATH KOJUYECTBO KIIETOK,
HeHTpUu(yrupoBarb, 3aMOPO3UTh AIUKBOTHI B cpene A 3aMopo3ku (ot 1 g0 5 muH ki./mi). 3a
JIeHb J10 HMCIIOJIb30BaHMsI (PUJIEPHBIX KIETOK pa3MoOpo3uTh B cpene ainsi OPM, paccaauth Ha

KCIIATUHU3UPOBAHHBIC YallIKN HeTpI/I B KOHICHTpAaIluu 15 TBIC KJ'I./CMZ.

[TonydyeHnne MHAYIIMPOBAHHBIX TUTFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK MBIIIU

Henb —6. Pazamopozka DPM; Pazmoposka kierok Phoenix

Pa3moposzka OOM

1) Hauuts B 5 Mt mpobupky 4 mit cpens st DDOM.

2) JlocTtaTh M3 KPUOXPAHWIUIIA C KHUIKUM a30TOM KPHOTIPOOHPKY ¢ DPM U momMecTuTh Ha
BojsiHyt0 Oanio Ha 37 °C. Jlokaarbcs, TOKa KIETKH Pa3MOpPO3ATCS, HO ele OyAeT OCTaBaThCs
KYCOYEK JIb/IA.

3) Ilepenectu B mpoOUPKY C TEILION cpenoit, ieHTpudyruposats mpu 300 g 3 MuH, yoparh

CyNE€pHATAaHT U PACCAANTh Ha 6-JIYHOUHBIN IUJIAHIIET C 2 MJI cpeabl Ha JIyHKy. [nomane paccanku
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JIOJDKHA COOTBETCTBOBATH IIJIOLIAIU, C KOTOPOM KJIETKH OBIIM CHSTHI Ha 3aMOPO3KY, HalpuMep Ipu
3amoposke DM ¢ mnotHocThIO 90 % ¢ 6-TyHOUHOI sAueiiku (okono 10 cM?) pasMOpO3Ky TaKikKe
IIPOBOAMTD HA OJIHY SYEHKY.

4) TlokayMBaHHEM IUIATO PABHOMEPHO PACIPEICIUTh KICTKH MO TOBEPXHOCTH IIACTHKA U
nepeHectd B CO2-uHKyOaTop.

Pa3mopo3ska knetok Phoenix

5) Hanute B 5 M1 mpoOupky 4 Mt cpeznl it Phoenix.

6) JocraTh M3 KPUOXPAHIIHIIA C KUJIKUM a30TOM KPUOIPOOHPKY ¢ Kietkamu Phoenix u
MOMECTUTH Ha BojsHYI0 Oanro Ha 37 °C. JlokaaThes, MOKa KJICTKHA Pa3MOpO3sTCs, HO emie Oyaer
0CTaBaThCs KyCOUEK JIb/a.

7) Tlepenectu B mpoOUPKY C TEIION cpenor, ueHrpudyruposats npu 300 g 3 MuH, yopathb
CyIIEpHATaHT U PaccaJiuTh Ha 6-TyHOUHBIN IJIAHILET ¢ 2 MJI Cpefibl Ha TyHKY (win yamky [lerpu ¢ 10
M1 cpesl). [lnomane paccaak MOKET COOTBETCTBOBATD ILJIOIIAIU, ¢ KOTOPOM KJIETKU OBLIM CHATHI
Ha 3aMOpO3KY, UJIU ObITH OOJIbLIE.

8) IlokaunBaHHMEM ILIATO PABHOMEPHO PACIPEICIUTh KICTKH 110 MOBEPXHOCTH IIACTHKA U
nepenectu B CO2-uHKYyOaTOP.

Henn —3. [lepecaaka DDM; Ilepecanka kinerok Phoenix

[Tepecagka DOM

9) D®M nomkHbl UMETh TWIOTHOCTE 70-95 %. YOparh KyabTypaJlbHYIO Cpeiy, MPOMBITh
H®b, no6asute TpuncuH-2/ITA, uToObl pacTBOp HpH MOKAYMBAHUM IUIATO MOKPBIBAN KJIETKH, U
nepeHectd B TepmocraT Ha 37 °C. Kaxkzayro MHHYTY NOKauMBaThb KIETKH W KOHTPOJIMPOBATh
OTKpEIJIEHUE OT IJIACTUKA 0]l MUKPOCKOIIOM.

10) Tlocie okpyriaeHus KJIETOK pecycneHaupoBaTh B 20—30 KpaTHOM H30BITKE CPeIbl IS
O®M 50 00pa30BaHus CyCIIEH3UN €IMHUYHBIX KJIETOK U PaccajuTh B cooTHoweHuu 1:2—1:4.

[Tepecanka knetok Phoenix

11) Y6path KyJabTypallbHYIO Cpely, aKKypaTHO poMbiTh HOB He momyckas oTKperieHus
KJIETOK, 700aBuTh TpunicuH-2/[TA, uToOBI pacTBOp MpH MOKAYMBAHUU IJIATO MOKPHIBAJ KIETKH, U
nepeHecty B TepmocraT Ha 37 °C. Kaxayro MHHYTY NOKauMBaThb KIETKH W KOHTPOJIMPOBATh
OTKPEIJIEHUE OT IIACTUKA TI0J] MUKPOCKOIIOM.

12) Tlocie okpyriieHus KJIETOK pecycneHaupoBaTh B 20—-30 KpaTHOM H30BITKE CPEbl IS
kieTok Phoenix 10 oOpa3zoBaHus CyCIEH3UH €IUHUYHBIX KIETOK U paccaauTs mo 0,7—1,3 muH ki1./10
cM? Ha 5 NYHOK JKEeNaTHHM3UPOBAHHOTO G-TyHOUHOTO IIaHIIETa. UMCIO KJIETOK HEOOXOIMMO
nonobpaTh 3apaHee Tak, 4ToObI Ha JeHb —2 MIOTHOCTH Phoenix 6pu1a 70-90 %.

Jens —2. Tpancdexkums kiaeTok Phoenix
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13) Jlo6aButs B 1,5 mur mpobupky 625 mxa Opti-MEM 1 u 28 mxn Lipofectamine 3000,
nepeMeniaTh Ha BOPTEKCEe HECKOIBKO CEKYH]I M OBICTPO OTLEHTPH(YTUPOBATh.

14) J1o6aButh B msath 1,5 mut npobupok mo 125 mxn Opti-MEM I, cMmech ymakoBOYHBIX
miasmu pMDLg/pRRE, pRSV-Rev u pCMV-VSV-G u, B uHIUBHUAYyaIbHBIE TTPOOUPKH, BEKTOPBI:
pLeGO-hKLF4, pLeGO-hSOX2, pLeGO-hOCT3/4, pLeGO-hc-MYC u pLeGO-G2 (Bcero 2,5 MK
JHK), nepememiaTh Ha BOPTEKCE HECKOIBKO CEKYH]I M ObICTPO OTHEHTpU(YTrupoBath. Jl06aBUTh 1O
5 mxa pearenra P3000 (Bxomut B kommuiekT Lipofectamine 3000), mepememaTh Ha BOpTEKCe
HECKOJIBKO CEKYHJ M ObIcTpo cOpocuth Ha neHTpudyre. CootHomenue konnyectsa JAHK mumazmung
cieayromiee: pPRSV-Rev:pMDLg/pRRE:pCMV -V SV-G:Vector = 5:10:2:10. Ha nyHKy 6-1yHOYHOTO
mianmera Heooxoaumo 2,5 Mxr JIHK u 5 mxia P3000.

15) Jlo6aButh cmecy JIHK m P3000 x pactBopy Lipofectamine 3000, mepememiats Ha
BOPTEKCE HECKOJBKO CEKYH/, 010k AaTh 10—15 MuH.

16) AkkypaTHO MOMEHSTH cpeny kietkam Phoenix Ha cpemy mnst Phoenix 6e3 mo0aBieHust
NEeHULIWUTIHA-CTPENTOMUIIMHA (2 MJT CpeJibl Ha JIYHKY 6-TyHOUHOTO TUTaHIIeTa), KIETKH HE JOJKHBI
OTCJIOUTHCS OT MOBEPXHOCTH.

17) Ilo kamsim n1o6aBuTh unuaHbie KoMiuiekebl JJHK k kieTkam, akkypaTHO HepeMeniath
IOKauyMBaHUEM IulaHieTa u nepeHectu B CO2-uHkyOaTop.

Henb —1. [lepecanka ODM; cmeHa cpeabl kiaeTkam Phoenix

[Tepecagka DOM

18) Paccamute D®PM Ha Tpu (WM 00JIbIIE) TYHOK 6-TYHOUHOT'O [UIAHIIETa B KOHIICHTPALIUH
15 Thic K1./cM? (150 ThIC KI1./MyHKY). OCTaTKK 3aMOpo3uTh. OHA TyHKa 6YET HCIOJIb30BaThCA s
onpeaenenuss MOI (multiplicity of infection, «uncno BupycoB Ha kieTky») no ceueHuto GFP,
BTOpasi JIyHKa — KaK OTpHULIaTeIbHbIA KOHTpoJb cBeueHus: GFP u, npu »xenanuu, Kak OTpULiaTeIbHbIN
6e3BupycHbIii KoHTpoab nosyueHust UIICK, ocranbubie nynku — muig nonydyenus UTICK.

19) 3amopo3ka DO®DM: mociae CHATHA KIETOK W LEHTPU(PYTUPOBaHHS  OCaJO0K
pecycneHanpoBaTh BUOpanuei win B 20 MKJI Cpefibl, MSTKO PeCyCIIeHIUpoBaTh B 1 MII cpefbl Ams
3aMOpPO3KH, TOMECTUTh B KPUOKOHTEHEP U cpa3y noctaBuTh Ha —80 °C. Ha cnepyrommii 1eHb WK
HE M03Ke YeM Yepe3 TPH JTHS MEePEHECTH B KPUOXPAHMIUIIE C KUAKHM a30TOM.

CwmeHa cpensl kietkam Phoenix

20) AxkypaTHO OTOOpaTh Cpely B CTEKISHHYIO OaHKY C THITOXJIOPUTOM HATPUS U J00aBHUThH
no 2 mit cpenst ausi Phoenix 0e3 meHUIMIIIMHA-CTpEeNTOMHUIIMEA. He mormyckaTh nmepecymmBaHus U
OTCJIOCHMS KIETOK. [t Ae3nH(eKknny BUpycoB HEOOXOIUMO CpPE/Ibl U TUIACTHK, KOHTAKTUPOBABIIHE
¢ BUpycamu, nomemats B 1 % pactBop runoxiopura Hatpus (20 % pas3enenue «benusHbDy win

«/lomecTtoc» B BOJE, TOTOBUTH CBEXHW pPAacTBOp Kaxayr Heaemto). [locme nesmHpexnmm
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HEOOXOIUMO TPOBOJAUTH AaBTOKJIIABHUpOBaHHE. ABTOKJIABUPOBAHHE BCEX BBIOpACchIBAEMBIX
MaTepHaIoB MIPOBOIUTCS O AHS 7 KYJIbTUBUPOBAHHUSL.

Henb 0. Tpancaykuus DOPM; cmeHa cpenbl kKiaeTkam Phoenix

21) Cobparts cpeny ¢ nentuBupycamu, Hecymumu OCT4, KLF4, SOX2 u ¢c-MY C (OKSM),
B ipobupky 50 mu, cpeny ¢ GFP — B mpobupky 5 mi. [Tomensats cpeny kierkam Phoenix, ecnm
IUTAHUPYETCS TIOBTOPHASI TPAHCAYKLUS HA JIeHb 1.

22) TlpodwmisTpoBath cpeay ¢ JeHTHBHpYCHbIMU BekTopamu OKSM uepes ¢punbtp 0,45 MkM
B 50 M1 IpoOHUPKY, 100ABUTH PaBHBIN 00BeM cpeibl 11 Phoenix 6€3 aHTHOMOTHKOB | MOJIUOPEH 110
paboueit koHueHTpauu 10 MKr/miI, iepemMeniaTh.

23) TIpo¢pwmibTpoBath cpeny ¢ JeHTHBUPYCHBIM BekTopoM GFP uepe3 ¢puibtp 0,45 MM B 5
MJI TIpOOMpPKY, 0TOOpaTh B HOBYIO mpoOupky 0,2 mur, mobaButs 1,8 M cpenst ans Phoenix 6e3
AHTUOMOTHKOB U MOIUOPEH 10 pabouel koHIeHTpanuu 10 MKr/miL, mepeMenarb.

24) B nynke (nmynkax) ¢ OOM mis nonyuennss UIICK nomeHsTh cpeiy Ha cMech ¢
JCHTHBUPYCAMH W TOJMOpeHOM, B JyHke uisi tectupoBanus MOI — wa 10 % cmece GFP, B
OTPHUIIATEIILHOM KOHTpoJie — Ha cpexy st Phoenix. Haumnas ¢ atoro mmst Oymymumm WIICK
npucBanBaeTcs naccax 0.

Hens 1. Tpancaykus OOM

25) OgHOKpaTHOM TPAaHCAYKIMU KJIETOK JICHTUBHPYCAMH MOXET OBITh JOCTATOYHO IS
nonydernus: MIICK, onmHako 1y HAASKHOCTH B JeHb | mpejyiaraercs MPOBECTH MOBTOPHYIO
TPAaHCAYKIUIO JEHTUBUPYCAMU. TpaHCAYKLUS TPOBOIUTCS TaKXe, Kak U B JIeHb 0, ¢ MUHUMaJIbHBIMU
M3MEHEHUsMU: coOpath cpeny c jdeHtusupycamu, Hecymmmu OCT4, KLF4, SOX2, Ho He c-MYC,
cpena c GFP ne tpeOyercs.

26) B nynke (nynkax) ¢ O®M mis monydenuss MIICK momeHsTh cpeny Ha CMeCh C
JIEHTUBUPYCAMHU U OTUOPEHOM, B TyHKax Juisd TecTupoBanusd MOI u oTpuLiaTeIbHOM KOHTpPOJIE — Ha
cpeny st Phoenix.

Hensp 2. CmeHa cpejbl

27) TlomeHsTh Cpey BO BceX JyHKax Ha cpeny st DDM.

Henb 4. CmeHa cpebl; pa3sMopo3ka (GuaepHbIX KIeToK; onpenenenue MOI

CwMmeHa cpenpl

28) TlomensTh cpemy Bo Beex dyHkax Ha cpeny st UTICK ¢ 1 MM BajibpoeBOil KUCIOTHI.

Pa3mopo3ska pumepHbIX KIeTOK

29) XKenatuHnsupoBare HeoOxomumoe uucio yamek [lerpu (cMm. pasmene Iloxroromka
peareHToB).

30) Hamuts B 5 mut ipobupky 4 mit cpeant aist DDM.
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31) JocTarh U3 KPHOXPAHHUJIHINA C KHIKUM a30TOM KpHOMPOoOHpKy ¢ DPM U OMECTHTH Ha
BoasiHyto Oanto Ha 37 °C. Jlokmarbes, MOKa KIETKH Pa3MOPO3STCS, HO emle OyAeT OCTaBaThCs
KYCOYEK JIb/Ia.

32) Ilepenectu B IpOOUPKY C TEILION cpenoii, ieHTpudyruposats upu 300 g 3 MuH, yopars
CyNepHATaHT U PACCaAUTh HA KeJllaTUHU3MpoBaHHbIe yamku [lerpu ¢ 10 M cpeabl Ha JTYyHKY C
TIOTHOCTBIO 15 ThIC KiI./cM2.

33) IlokaunBaHHEM IIATO PABHOMEPHO PACIPEICIUTh KICTKH 110 TIOBEPXHOCTH IJIACTHKA U
nepeHectd B CO2-uHKYyOaTop.

Onpenenenue MOI

34) Unrerpamus Bektopa, conepxkaiiero GFP, mo3Bonser mnpoBecTd TpyOyro OLICHKY
3¢ (HEeKTUBHOCTH TPAHCAYKIMH OCTaIbHBIMU BHpycamu. s ompeneneruss MOI HeoOxomammo
MIPOBECTHU MPOTOUHYIO ITuTOo(IIyopoMeTprio Ha mpucyTcTBue 6enka GFP. Knetku ¢ KoHTposibHOHN 1
obOpabotannoit Bupycom ¢ GFP nynok cusate Tpuncunom-23ATA, ueHtpudyrupoBaTb, IPOMBITH
H®B, nenrpudyruposats, ¢pukcuponars B 1 % mnapadapmanpaeruae 5 MuH, HeHTpU(yrupoBarth,
pecycnenaupoatb B HOb u omnpenenuts mnpoueHt kierok, uMmewmmx GFP, na nporounom
nuTo(IyopruMeTpe.

35) TMoacuer MOI: MOI = —Ln(1 — [mons GFP+ kietok]). Hanpumep, eciu 63,2 % kietok
umenu dayopecrennuio GFP, MOI=-Ln (1-0,632) =1, To ecTh B cpeIHEM OJIUH BUPYC HA KIETKY
WM, TOYHEE, COOTHOLLIEHHUE YKCIIa BUPYCOB K YHCIY KJIETOK — eIMHUIA. Tak Kak ucronb3oBainoch 10
% pazBenenue Bupyca, peanbhblii MOI = 10. Caenaem kadectBeHHYI0 onieHKy MOI, npeanonoxum,
yro MOI nns BupycoB OKSM He otnnuaerca ot takoBoro s GFP, torma MOI B onbiTe Takxe
paBeH 10. Paz6aBienue cpelipl BABOE COOTBETCTBEHHO yMeHbIniI0 MOI, a BTopast TpaHCAYKINS —
yBEJUYHWIIA B JIBAa pa3a, UTOTO, O TPyOOi OILIEHKE, B KJIETKAX JOJKHO ObITh OKOJIO 10 BUPYCHBIX
yactuil. s nonmyuenuss UTIICK MOI nomxen Obith 6onee 4. [{ng yBenudeHus: 3¢p(HeKTUBHOCTH
TPaHCAYKIMM B JaHHOM THPOTOKOJIE HCIONb3yeTcss mnouuOpeH. Ecnu He ymaercs JocTHyb
HEO0OXOIMMOT0 TUTPA BUPYCa MOKHO HCIIOJIb30BaTh CIIMHOKYJISALUIO: HEHTPU(PYTUpOBaTh KIETKH CO
cpenoil ¢ BupycaMu B 6-myHO4UHOM T1utaHmeTe mpu 650 g 60 mun nipu 32 °C.

Hens 5. Ilepecagka 2OM

36) Yopats cpeny puaepHbIx Ki1eTok, mpombiTh HOB, no6asuts cpeny mist UTICK u cBexyro
AJIMKBOTY BaJILIIPOEBOM KUCIIOTHI 10 KOHIIEHTpauuu 1 MM.

37) D®M, obpaboranHbie BekTopamu, Hecymumu OKSM, nepecaants B cooTHOIIeHHH 1:10
Ha vamku [letpu ¢ duaepusimu knetkamu B UIICK cpene. Hampumep, kietku ¢ 1 myHKH 6-
JYHOYHOTO IUIaHIIETA IEpeHecTH Ha 2 yamku [letpu.

Huu 7-11. Cmena cpenbl

38) Kaxmplit Bropoii 1eHb cMeHa cpebl Ha cpeny st MIICK ¢ BaabmpoeBoit KUCIOTOM.
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Hensn 13. Cmena cpenpl; pa3Mopo3ka GUIepHBIX KIETOK

39) Cmenuthb cpeny Ha cpeny it UTICK ¢ BaibIpoeBoii KUCIOTOM.

40) Pa3zmopo3uTh (GuAEpHBIC KICTKH Ha HEOOXOAMMOE YHCIO JKEIaTHHU3HPOBAHHBIX 12-
JYHOUYHBIX IUJIQHILIETOB.

Hensb 14. Casarue xononuit UTICK

41) Ko nuioo 14 na vamkax [leTpu MOOKHBI OBITH JCCATKH-COTHH KOJIOHHH, 4YacTh C
mMopdonorueid, coorBerctByomeil UIICK. OTMeTuTh TOHKMM MapkepoM cHU3Y dvamku l[letpu
kojoHuH ¢ Mopdonorueit UTICK mist cHaTHS.

42) Y6path cpeny ¢ puaepHbIX KIeTOK, poMbiTh HOB, 1o6aButs o 1 mi cpeast mis UTICK
0e3 BabIIPOEBON KMCIOTHI HA JTYHKY 12-JIyHOUHOTO IJIaHIIETA.

43) Hanectu Ha HOBbIe yamku [lerpu kammm HOB (okono 50 mki) u tpuncuna-2TA 0,05
% (oxoo 20 MKI).

44) O6BecTH BbIOpAaHHbBIC KOJIOHUH MIJIOW MIMPHIIA HA | MJI, CKOBBIPHYTh MHAUBUIYAIbHBIM
m1acTUKOBBIM HocoM Ha 200 mki u nepeHectd B 10 mxi cpenbl B karuiro HOB. [locne nepenoca
Cepuu KOJOHUI WHAWBHUIYAIbHBIMU TUIACTHKOBBIMH HOCAMH TEPEHECTH KOJIOHMH u3 Oydepa B
tpuncun-O/[TA 0,05 % u unkyouposats 5—10 mun npu 37 °C.

45) PecycnenaupoBarh kosonud B 50 Miia cpensl mis MIICK u mepeHectd B JIyHKY ¢
¢unepubiMu KieTkaMu. [lokaunBas maaTo paBHOMEPHO paclpeneauTh KIETKH 1o JyHkaM. Homep
naccaxa UIICK c atoro MmoMeHnTa 2, kaxkias nmepecaaka 1o6asisier HoMmep naccaxa. [Ipu 3amopo3ske
HOMep Iaccaka He MeHSETCs, eJMHNIIA IPUOABISETCA IPU PA3MOPO3KE.

Juu 16-30. Pazmuoxxenue u xapakrepuszanus UIICK

46) Mensth cpeny Ha cpeny s UTICK kaxpiit 1eHs.

47) Tlpu noctwkennu wioTHocTH 6osee 90 % wu npu u3MeHeHHH MOP(HOJIOTUN KOJIOHUN
npoBoauTh nepecaaky UIICK. Yopare cpeny, npomeite HOB, nokpeite Tpuncunom-3TA 0,05 %,
nomectuTh Ha 10 mun Ha 37 °C.

48) Jlo6aButh onuH 00weM cpenpl st UTICK, pecycnienaupoBaTh, HeHTpU(yrupoBaTh MpH
300 g 3 muH, paccanuTh Ha (puAEpHbIE KIETKH B COOTHOIIEHHWH 1:2—1:12 B 3aBUCUMOCTH OT
IUIOTHOCTHU KJIETOK.

49) Ilocne moay4eHus JOCTaTOYHOTO KOJIMYeCTBa KIeTOK 3aMopo3uTh 5—10 ammyn UIICK:
MocJie CHATHS KJIETOK M LIEHTPU(YTUpOBaHUS OCATOK C JYHKH 12- uinu 6-TyHOUHOTO IUIaHIIEeTa
pecycneHaupoBaTh BUOpanuen win B 20 MKIJI CpeJibl, MSITKO pecyCHeHAUpoBaTh B 1 M1 cpeibl 1is
3aMOpPO3KH, TIOMECTUTh B KPUOKOHTEHEpP M cpa3y mocraBuTh Ha —80 °C. Ha cnenyromuii neHb
NIEPEHECTH B KPUOXPAHUIIUILE C )KUJIKUM a30TOM.

[Ipu monrotoBke COII «llonyyeHre WHIYIUPOBAHHBIX IUTIOPUIIOTEHTHBIX CTBOJIOBBIX

KJICTOK MBIIIH» UCITIOJIB30BAaHbI CIICAYIOIINEC JINTCPATYPHBIC HCTOYHUKU!
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[MPMJIOXEHUE E
CranpaptHas onepamonnas npoueaypa «llogyuenne HeMPOHOB U3 TUTFOPUIIOTEHTHBIX CTBOJIOBBIX

KJICTOK YeJIOBEKa C MOMOUIbI0 cBepXaKkcmpeccru Ngn2y»

Cocrasneno: M.M. I'puauna, k.6.H., H.C., A.I'. MeHn30poB, k.0.H., B.H.C.

Conepkanve ¥ Ha3HAuYEHHUE: OMNpEAeNIeT MPOTOKOJ TMOJy4YeHUS HEHPOHOB U3
TUTFOPUITIOTEHTHBIX CTBOJIOBBIX KJIETOK YEJIOBEKA C TIOMOIIIBIO cBepxaKcnpeccuu Ngn2

Mecronaxoxaenue: Ullul" CO PAH

[TepecmoTp uepes: 1 roxg

B 2006 rony Cunbsa fImaHaka mogy4yusl MHIYLMPOBAHHBIEC IUIFOPUIIOTEHTHBIE CTBOJIOBbBIE
KJIETKHM MBI 13 GUOPOOIACTOB C MOMOIUIBIO BCETO JIUIIb YEThIPEX TPAHCKPHUIILIMOHHBIX (aKTOPOB:
Oct4, Klf4, Sox2 u c-Myc. B 2007 roxny ¢ ucrnonb3oBaHueM Tex ke (PakTOpoB ObUIM IMOJTyYEHbI
UIICK uenoBeka. OTO COOBITHME OTKPBLJIO HOBYIO 3py B H3YYEHHMM MEXAHU3MOB DPAa3BUTHS
3a0oneBanuii yenoseka. Llenbril psi 3a001eBaHnit 3aTparuBaeT TOJIBKO OMPEIEIIEHHBINA THIT KJIETOK,
HEJIOCTYIHBIM JUIsl MCccaeloBaTest B CHIIy MOPAaJbHO-3TUYECKMX 3aKOHOB, MJIM K€ MPOSBISIETCS
TOJIbKO Ha OIPEJCIIEHHOM 3Tare pa3BUTHsI, TAK)KE HEJOCTYITHOM AJis u3ydeHus. [mopunoTeHTHbIe
crBosioBbie  kietku (IICK) mo3BonsitoT mpoBecTH auGepeHIUpOBKY iN  VItro, TOIyduTh
HEOOXOIUMBIN HCCIIEI0BATEI0 TUII KJIETOK M CO3/1aTh MOJIEb 3a00JIeBaHuUs, WM )K€ IPOBOJUTH Ha
ATOM THIIE KJIETOK CKPUHUHT JIEKAPCTBEHHBIX IIpenapaToB. [[03TOMy akTyallbHO pa3BUTHE METOJIOB
HanpaBIeHHOW TU(pEpPEeHIIUPOBKY, MO3BOJSIONUX IOJIy4aTh OJHOPOJHBIC MOIMYJISALUU LEIEBbIX
KJIETOK C BBICOKUM BbIX0JI0M. MIMeromuecs meronb! auddepenunpoku [ICK yenoBeka B HEMpPOHbI
4acTO TPOMO3JIKH, MEJIEHHBI U cllabo Bocripon3BoauMbl. B Hactosmelr COIl onucan nmoapoOHsbIit
npoTokou nonydeHus HeilipoHoB u3 I[ICK uenoBeka ¢ mouru 100 % BBIXOAOM M YHUCTOTOH 3a TpH
HEJIEN CBEPXIKCIpEecCHe OHOr0 TPaHCKPUIIIMOHHOTO (akTopa [1].

CranmaptHas  omnepammonHas  nporenypa (COIl)  «llomyuenue  HEWpPOHOB W3
TUTFOPUTIOTEHTHBIX CTBOJIOBBIX KJIETOK YEJIOBEKA C MOMOMIBIO cBepxdKcpeccuu Ngn2y» paspaboTaH B
KayecTBe CTaHJIapra g oOecredyeHUs KadeCTBEHHOI'O IIpollecca IOJIyuYeHHUs HEHpOHOB U3
IUTFOPUIIOTEHTHBIX KieToK uenoBeka ansd LIKII «Kosneknus MmimropUnOTEHTHBIX KYJIBTYpP KIIETOK
YejloBeKa W MIIEKONUTAOMUX OO0IEOMOIOTNYeCKOro M OMOMEAMIMHCKOTO HalpaBJICHUS
(Konmnexun) ®ULL ULul" CO PAH.

Ilenp pa3paboOTKM CTaHIAPTHOW OMNEpPallMOHHON NpOLEAYpbl COCTOMT B YHU(UKALUU
IIPOTOKOJIA TIOJyYEHUS] HEMPOHOB U3 IUIFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK YEJIOBEKA C IIOMOIIBIO

cBepxakcmpeccuu Ngn2.
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Pazpaborannas COII pekomeH0BaHa IJIs1 UCTIOIB30BAHUS B TIOJIPA3/ICIICHHUSIX, PAOOTAIOIINX
C KyJIbTypaMu KJIETOK Y€JIOBEKA U )KHBOTHBIX.

Bce paboThl, mpoBOIMMBIE B YCIOBUSX JIA0OPATOPUH, JOJKHBI BECTUCh B COOTBETCTBHH C
NpaBUIaMHU TOKapHOH 0e30MacHOCTH W OXpaHbl Tpyna. [Iporenypsl, TpeOyromme CTepUIbHOCTH,
MIPOBOJIAT B JITAMUHAPHBIX O0Kcax, KjaaccoM OezonacHoctu He Hioke |, [Ipu paboTe obecneunBaroTcst
YCIIOBUSI, MPEAOTBPAIIAONINE 3apaKCHUE TepCcoHAa HH(PEKIMOHHBIMU areHTaMy W3 TEPBUYHOTO
Ouomarepuarna.

Bce o0opynoBanue MPOXOAMT MPOIEAYPY KATMOPOBKH COTPYIHUKAMH Jab0OpaTOpHH C
NIEPUOIMYHOCTBIO U C HCIIOJIb30BAHUEM METOIOB, KaK 3TO YKa3aHO Mpou3BoauTeNeM. Bee pacxonHbie
MaTepuaibl U PEaKTUBHI JOJDKHBI UMETh COOTBETCTBYIOIIME CEPTU(PHUKATHI Ka4ecTBA M XPAHUTHCS
COOTBETCTBEHHO CIICLU(UKAIIH.

KoHTponb BBINIOJHEHUsSI ITYHKTOB MPOTOKOJIA Bo3Jaraercss Ha PykoBoautens padorT.
OTBETCTBEHHOCTh 3a BBIMIOJHEHHE JaHHOM MPOILETyphl HECYT BCE COTPYIHUKH, y4acTBYIOIIUE B

HCCICIOBAaHUU.

O6opynoBaHue U MaTepUabl
Ilepeuens Heobx00umo20 060py008aAHUS U PACXOOHBIX MAMEPUATOB:

JlabopaTopHoe o6opynoBanue (IpUBEACHBI BO3MOKHBIE BAPUAHTHI TPOU3BOAUTENICH U MAPOK
000pyT0BaHUS )

Jlns Gonpliei 4acTd OOOpYAOBaHHUS HMXKE HE yKa3aH IMPOU3BOAMTENb, TaK KaK MOXHO
UCIOJIb30BaTh MPUOOPHI pa3HbIX NpousBoauTenell. KpHokoHTeliHep Takke MOXKHO 3aMEHMTh Ha
AHAJIOTUYHBI.

- Jlamunapnsiii mxkag Il kmacca 3amuThl.

- Habop nunerox 10, 20, 100, 200, 1000 mx1.

- IMTunerounsiii gozarop 0,5-100 m.

- Kawmepa ropsesa.

- Kpuoxkonreitaep (Thermo Fisher Scientific, 5100-0001).
- LlenTtpudyra-soprekc ms npodupok 0,5 u 1,5 mi.

- Uentpudyra mis npodupok 10 u 50 m.

- COz-unkybatop (KyJsTHBHPOBaHKE KJIETOK mpousBoauTcs mpu 5 % COz u 37 °C).
- Tepmocrar Ha 37 °C.

- Xonomuneuuku Ha —80 °C, —20 °C u +4°C.

- MHBepTUpPOBAaHHBIN MUKPOCKOIL.

- ABTOKIaB.

-  Kpuoxpanwmiie ¢ >KHIKAM a30TOM.
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Bonsinasg Gans.

[TpoTounbIif HUTODITYOPUMETD.

PacxomHble MaTepuaibl M PEaKTUBBI (TPUBEICHBI BO3MOXKHBIC BapUAHTHI MPOM3BOJHUTEIICH
MaTepHalioB U PEaKTUBOB)

VYka3zaHHBbIC HIDKE PEareHThl MOKHO 3aMEHSTh HAa aHAJIIOTUYHBIC OT IPYTHX TPOHM3BOJIUTEIICH,
HO3TOMY, HAalpuUMep, JJIsl YacTH IUTACTHKOBBIX PACXOJHBIX MATEPHAIOB HPOM3BOAMUTEIL HE
yKa3aH.

Cpena DMEM/F12 ¢ GlutaMAX (Thermo Fisher Scientific, 31331-093).

Cpena mTeSR1 (Stemcell technology, 85850).

Cpena Neurobasal (Thermo Fisher Scientific, In-21103049).

FBS (Thermo Fisher Scientific, 10270106).

KSR (knockout serum replacement, HokayTHBIH 3ameHHTENb ChiBOpoTKH) (Thermo Fisher
Scientific, 10828-028).

GlutaMAX (Thermo Fisher Scientific, 35050038).

NEAA (non-essential amino acid, He nezamenumbie amuaokucsiotsl) (Thermo Fisher Scientific,
11140050).

[Mennnummua-ctpentomunue (Thermo Fisher Scientific, 15140122).

2-mepkanrtodtanon (Thermo Fisher Scientific, 21985023).

Tpuncun-3/ITA 0,25 % (Thermo Fisher Scientific, 25200-056).

TrypLE Reagents (Thermo Fisher Scientific, 12604013).

Harpuii-docdarusriii 0ydep (HOB) (Amresco, Am-E404-100).

Matrigel hESC-Qualified Matrix (Corning™, 354277).

Muromuniun C (Sigma, M4287).

XKenatun (Sigma, G1890).

Opti-MEM 1| (Thermo Fisher Scientific, 11058021).

JIMCO (aumetuncynsdhokenn) (Amresco, Am-0231).

Lipofectamine 3000 (Thermo Fisher Scientific, L3000008).

[Tonuopen (Merck Millipore, TR-1003-G).

Y -27632 RHO/ROCK pathway inhibitor (Stemcell technology, 72307).

N-2 Supplement (Thermo Fisher, 17502048).

B-27™ Supplement (50X), serum free (Thermo Fisher, 17504044).

Hoxkcurukius (Sigma, D9891).

[Typomumun (Thermo Fisher A1113803).

BDNF (PeproTech, 450-02).

Jlamunun (Sigma, L2020).
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NT-3 (PeproTech, 450-01).

[Tnanmer 12-myHOYHBIN, M pabOTHI ¢ aare3wBHbIMH KyiabTypamu kieTok (Eppendorf, 0030
721.110).

[Tnanmer 6-MyHOYHBINA, AN pabOTHI C aare3uBHbIMH KyabTypamu kietok (Eppendorf, 0030
720.113).

Yamxka [lerpu auamerpom 60 MM, Ui paboThl ¢ aAre3uBHBIMU KynbTypamu kietok (Eppendorf,
0030 702.115).

CtepuibHbIE CEpOIOTHYSCKUE MTUTIETKH 00BeMoM 5, 10 u 25 mit.

ITnactukoBeie HOCkl 00beMoM 10, 200 1 1000 mK1.

[TnactukoBbie npodupku oovemom 0,5 u 1,5 mi.

Hacanka ¢unsrpoBanbhas Ha mmpun, d = 30mM, auamerp mop 0,22 mukpomerpa (Jet Biofil,
FPV203030).

Hacanka ¢unprpoBansHas Ha mmpui, d = 30mm, nuamerp nop 0,45 muxpomerpa (Jet Biofil,
FPV403030).

[ pui mIacTUKOBBIA CTEPUIbHBIN, 10 ML

[mpuil mIacTUKOBBINA CTEPUIIbHBIN, 1 M1, ¢ urnoit 26GXS5/8.

[TpoGupku crepuibHbie, 5 Mt (Axygen, SCT-5ML-S).

[Mpo6upku crepunbhbie, SO M (Corning, 430291).

Kpuomnpoobupkwu, 1,8 mi (SSIbio, 6222-S0).

['unoxnoput Hatpus («bennsHa», «Domestos renby).

[TakeTs! 17151 OTXO/10B aBTOKJIaBUpYEMBbIE, KilacC «by.

O6paboranHbie MUTOMULIMHOM C KJIETKH TJIMH, OJy4YE€HHbIE U3 HOBOPOXKIEHHBIX MbIiel CD-1
(¢unepHble KIETKM) (CM. MPOTOKOJ MPUTOTOBIIEHUS B pazzaene [loaroroBka marepuaios).
Knerku muanu Phoenix-AMPHO (ATCC, CRL-3213), Phoenix-ECO (ATCC, CRL-3214),
Phoenix-GP (ATCC, CRL-3215) wiu 293T (ATCC, CRL-3216).

JInann [1CK uenosexa.

JleHTHBUPYCHBIE YITAKOBOUHBIE TTa3Mu 16l U BekTOophl: pMDLE/pRRE (Addgene, 12251), pRSV-
Rev (Addgene, 12253), pCMV-VSV-G (Addgene, 8454), FUW-TetO-Ng2-P2A-EGFP-T2A-
puromycin, M2RtTA u FUW-TRE EGFP.

Iloozomoska mamepuanos

Cpena ans KynbTUBHpOBaHMs KieTok nuHuH Phoenix (cpema ans Phoenix): cpena DMEM/F12, 10

% wunaktuBupoBanHoi 30 muH mpu 56 °C FBS, x1 GlutaMAX, x1 NEAA, x1 NeHUIUIUIMH-

crpentomuniiH. Cpeny Phoenix MOXXHO HCHONB30BaTh W ISl KYJBTHBUPOBaHHS (UOPOOIACcCTOB

MBIIIIH.
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Cpena mTeSRI1: mpuroToBUTH COTIaCHO MHCTPYKITMHU MTPOU3BOIUTEIS, JOTIOTHUTEIHHO 100aBUTH X |
HNEHULWIIMH-CTPENTOMUIMH.

Cpena st HapaboTku BHpycoB: cpena DMEM/F12, 20 % KSR, x1 GlutaMAX, x1 NEAA, x1 2-
MEpPKanTO3TaHOI.

Cpena DO: DMEM/F12, x1 N-2 Supplement, x1 NEAA, X1 neHUIWLIMH-CTPEITOMHIKH, 10 HI/MIT
BDNF, 10 ur/min NT-3.

Cpena B-27: Neurobasal, x1 B-27 Supplement, x1 GlutaMAX, x1 neHuIMUIMH-CTpenTOMUIKH, 10
ur/ma BDNF, 0,2 MKr/Mi1 JaMUHMH.

H®b: pactBoputh TabJeTKy B BOJE B COOTBETCTBHM C pEKOMEHAALMEW MPOU3BOJIUTEINS,
IIPOABTOKJIaBUPOBATh.

Y-27632 RHO/ROCK pathway inhibitor (ROCK-uHru6utop) pa3BecTd CTEpHUIBHOW BOJIOW IO
koHIeHTpanuu 10 MM, anukBoTrpoBaTh U XpaHuTh Ha —20 °C, mpu +4 °C xpaHuTth He 0oJiee HEeJIeH.
JKenatun: mpuroroButh 1 % BOAHBIN pacTBOP U MPOABTOKIaBUpOBaTh. Pabounii pactBop — 0,1 % B
HO®B. ITokpsiTh miactukoBbie yamku [letpu wmm mnanmerst 0,1 % xenaTHHOM ¥ TOMECTUTH Ha 37
°C ne menee ueM Ha 30 MuH. YOparth KeIaTuH U T00aBUTh CPELy ISl KyJIbTHBHPOBAHUS KICTOK.
Matrigel: pasmoposuth (acoBky Matrigel na nemsuoii 6ane, passectu 8 DMEM/F12, cormacuo
MPUIOKEHHOMY ITpoToKoIy. [ToKphITh MuacTukoBble Yamku [leTpu M niaHmeTsl U OCTaBUTh IpU
KOMHATHOW Temreparype He MeHee ueM Ha 1 4. YOpare Matrigel u noGaButh cpemy s
KYJIbTUBHPOBAHUS KJIETOK.

2-MepkantodTaHoit: paszsect 70 M B 20 M crepuibHoro HOB (pactBop x500).

Cpena ans 3amopo3ku kinetok miekonutaronmx: 90 % KSR u 10 % IMCO. Bmecto KSR MoxHO
ucnonb3oBats FBS. Cpeny i 3aMOpo3KK MOKHO OJTHOKpaTHO 3aMmopaxkuBath Ha —20 °CC, mpu +4
°C xpaHuTh He 00Jyiee IByX HENETb.

['unoxmoput HaTpus (Ae3uHGUIMPYIOUUI pacTBOp): MpUroToBUTH 20 % pacTBOp «beau3Hb» HIn
«Domestos renb», XpaHuTh He OoJiee HeJeNu.

[IpuroroBnenue GpuaepHBIX KIETOK: pazBecTd MuTOMHIIMH C B Boze 10 200 MKT/MII, peKOMEHTyeMast
pabouas koHueHTpauus 10 Mkr/mu, Mbl ucnonbdyeM 5 MKr/mul. OOpaOoTarh KJIETKU TJIHH,
MOJIy4eHHbIE U3 HOBOPOkAeHHBIX Mblleil CD-1 (nmonyuenst u3 LIKIT «SPF-suBapuity OUL UL ul"
CO PAH) na 3 nmaccaxxe muromuninHoM C B TeueHue 2—3 4. Tpuxbel mpoMelTh kietku HOB, cuatep
tpuncuHoM-OJITA, unaktuBupoBarh Tpurcul cpenoit ¢ FBS (ne menee uem oaHMM 00BEMOM),
MOJICYUTATH KOJIMYECTBO KIIETOK, IEHTPU(DYTUpOBaTh, 3aMOPO3UTH ATMKBOTHI B CPEIE AJIs 3aMOPO3KHU

(ot 1 g0 5 MuH KJ1./MIT).

[TonydyeHnne HEHPOHOB U3 ITIOPUIOTEHTHBIX KJIETOK YeJIOBEKa MPU MOMOIIN CBEPXIKCIPECCUU

Ngn2
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Henn —6. Pazmoposka [1CK; Pasmoposka kinetok Phoenix

Pazmoposka [ICK

1) Hauuts B 5 Mut mpoOupky 4 mit cpenst MTeSR1.

2) JloctaTh U3 KPHOXPAHIIIHINA C XKHIKAM a30ToM Kpuornpoodupky ¢ [ICK u momectuTh Ha
BoasHyr0 OaHro Ha 37 °C. JloKknmaThes, MOKa KIETKH Pa3MOpPO3SATCS, HO eIie OyJeT OCTaBaThCs
KYCOYEK JIb/1a.

3) Ilepenectu B mpoOMPKY C TEILION cpenoH, neHTpudyruposats npu 300 g 3 muH, yopatb
CyMepHaTaHT, pecycrenaupoBath B cpene MTeSR1 ¢ no6anennem ROCK -unru6uropa 10 padodeit
KoHIleHTpauuu 10 MkM.

4) PaccaauTh Ha 6-JIyHOYHBIH IUIAHIIET, HPEABAPUTEIHLHO NOKPBITEI Matrigel. Pabounit
00BeM 2 MIT cpeJIbl Ha JIYHKY 6-IyHOUHOTO Tutanmiera. [lnomanp paccaaku J0mKHA COOTBETCTBOBATD
IUIOIIA/IA, C KOTOPOH KJIETKH ObLIM CHSATHI Ha 3aMOpO3Ky, Hampumep, npu 3amoposke [ICK c
nnoTHOCTEI0 90 % ¢ 6-TyHOUHOI sueiikn (9,5 cM?) pa3MOpPO3Ky TaKkKe IPOBONTH HA OIHY SUEHKY.

5) TlokaunBaHHEM ILIATO PABHOMEPHO PACIPEICIUTh KICTKH 110 MOBEPXHOCTH IIACTHKA U
nepenectd B CO2-uHKYOATOP.

Pa3mopo3ka kierok Phoenix

6) Hanuts B 5 Mut pobOupky 4 mit cpebt st Phoenix.

7) JlocTtaTh M3 KPHOXPAHUIIUILA C KUJIKAM a30TOM KPHOMPOOUPKY ¢ KieTkamu Phoenix u
MMOMECTUTH Ha BoJsHYI0 OaHto Ha 37 °C. Jlokmatbcesi, TOKa KJIETKH Pa3MOpO3sTCs, HO emle Oyner
0cTaBaThCs KyCOYeK JIbJaA.

8) Ilepenectu B mpoOHPKY ¢ TeIUIoN cpenoil, neHrpudyruposars mpu 300 g 3 muH, yopatsb
CyINEepHATAHT U paccaauTh Ha 6-TyHOUHBIH IUTaHILIET ¢ 2 MJI Cpefibl Ha JTYHKY (rniau yamky Ilerpu ¢ 10
M1 cpensl). [lmomane paccagki MOKET COOTBETCTBOBATH TUIOMIAH, C KOTOPOH KIIETKHA OBUTH CHSITHI
Ha 3aMOPO3KY, WIH OBITH OOJIBIIIE.

9) IlokaunMBaHWEM IUIATO PABHOMEPHO PACIIPEACIUTD KJICTKH 10 MOBEPXHOCTH IUIACTUKA U
nepeHectd B CO2-uHKyOaTop.

Henn -5, —4. Cmena cpenst [ICK

10) Kaxnwiii nens cmena cpeabl [ICK va mTeSR1.

Henb —3. [lepecanka [1CK; ITepecaaxa kietok Phoenix

ITepecanka [ICK

11) TICK momxHbI uMeTh MIOTHOCTH 60—70 %. MuHuMyM 3a 2 9 10 TUITAHUPYEMO# Iepecaku
B cpeny k IICK no6aBute ROCK-unrudurop 1o padoueit konnenrpanuu 10 MxM.

12) Yo6partb kyabTypasibHyIo cpeny, npoMbeite HOB, no6asute TrypLE, uTo0b! pacTBOp mpu
MOKAaYMBAaHUM IJIATO MOKPBIBAJI KIJIETKH, U mepeHectu B TepmoctaT Ha 37 °C. Kaxayro MUHYTY

IMOKAYMBATh KJICTKH U KOHTPOJIUPOBATH OTKPEIJICHUEC OT IJIACTHUKA IO MUKPOCKOIIOM.

66



13) Ilocne MOSsIBICHUS YETKUX TPAHUIl Y KJIETOK IO KPal OCTPOBKOB, PECYCIICHIHPOBATH B
20-30 xpatHOoM u30BITKE cpensl At MTESRI, 1o oOpa3oBaHMsS CYCHEH3UH E€AMHUYHBIX KIETOK,
neHTpudyruposats neHtpudyruponars mnpu 300 g 3 muH. Ocagok pecycneHIUpoBaTh B Cpeie
MTeSR1 ¢ noGaenennem RoOcCK-uHrnOuTopa no padoueii konneHtparuu 10 MkKM u paccaauTh B
cooTHomreHuH 1:4-1:10 Ha 6-TyHOUYHBIN IUIAHILIET, IPEIBAPUTEILHO MOKPHITHIH Matrigel.

[Tepecanka knetok Phoenix

14) YOpatrb KyJabTypallbHYIO Cpely, akKypaTtHO poMbiTh HOb He pomyckas OTKperieHus
KJIETOK, 100aBuTh TpuncuH-O/ITA, uToOB! pacTBOp IpU MOKAYMBAHUU IJIATO MOKPbIBAI KJIETKHU, U
nepenectd B TepMoctar Ha 37 °C. Kaxayro MUHYTY MOKayuBaTh KJIETKM U KOHTPOJIMPOBATH
OTKpEIUICHUE OT TUIACTHKA IT0/I MUKPOCKOTIOM.

15) Tlocie okpyriaeHus KJIETOK pecycneHaupoBaTh B 20—30 kpaTHOM H30BITKE CPEabl IS
kietok Phoenix 10 06pa3zoBaHus CyCIEeH3UM €IMHUYHBIX KJIETOK U paccaauts 1o 0,7—1,3 miH ki1./10
cM? Ha 3 NYHKH JKeJaTHHM3MPOBAHHOTO 6-TYHOYHOTO MIaHIIeTa. UMCIO KJIETOK HEOOXOAUMO
no00paTh 3apaHee Tak, YTOOBI Ha CINYIOIIUH 1eHb UX 1oTHOCTH Ob11a 70—-90 %.

Henb -2. Cmena cpeasl [ICK; Tpancdexnus kinetok Phoenix

Cwmena cpenpl [ICK

16) Cwmena cpeapl [ICK na mTeSR1.

Tpanchexuus knetok Phoenix

17) Ho6aButh B 1,5 Mt ipobupky 375 mkn Opti-MEM 1 u 16,8 mkn Lipofectamine 3000,
nepemMenaTh Ha BOPTEKCe HECKOJIbKO CEKYH]I M OBICTPO OTLEHTPU(YrUpOBaTh.

18) MoGaButh B Tpu 1,5 Mu mpobupok mo 125 mka Opti-MEM I, cmech ymakoBOUHBIX
wrazmug pMDLg/pRRE, pRSV-Rev u pCMV-VSV-G u, B uHaMBH Iy IbHBIE TPOOUPKHU, BEKTOPHI:
FUW-TetO-Ng2-P2A-EGFP-T2A-puromycin, M2RtTA u FUW-TRE EGFP (Bcero 2,5 mxr /JIHK),
nepemMenaTb Ha BOPTEKCE HECKOJIBKO CEKYH[ U OBICTPO OTLEHTpU(YrupoBath. J06aBUTH O 5 MK
pearenta P3000 (Bxoxut B koMIuiekT Lipofectamine 3000), nepemeniaTh Ha BOPTEKCE HECKOIBKO
CeKyHJ1 ¥ ObIcTpo cOpocuth Ha ieHTpudyre. Cootnomenue konnyecrsa JIHK nnasmun cnepyroiee:
pPRSV-Rev:pMDLg/pRRE:pCMV-VSV-G:Vector = 5:10:2:10. Ha ayHKYy 6-TyHOYHOTO IJIaHIIETa
Heooxoaumo 2,5 mxr JJHK u 5 mxn P3000.

19) Jo6aButh cmecb JJHK m P3000 x pactBopy Lipofectamine 3000, mepemeriath Ha
BOPTEKCE HECKOJIBKO CEKYHI, moaoxaaTh 10—15 mMuH.

20) AKKypaTHO MOMEHSTH cpeny kietkam Phoenix Ha Opti-MEM | (2 Mt cpenibl Ha TyHKY 6-
JYHOYHOTO TUIAHIIIETa), KIETKU HE JTOJDKHBI OTCIOUTHCS OT MOBEPXHOCTH.

21) Tlo xamsm go6aBuTh nunuaHble Komiuiekesl JJHK k kneTkam, akkypaTHO mepemeniath
MOKaYMBaHKUEM IUIaHIeTa u nepernectu B CO2-uHKyOaTOp.

Henn —1. [lepecaaka [ICK; cmena cpeast kiietkam Phoenix
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ITepecanka [ICK

22) MunumyMm 3a 2 4 10 1wiaHupyemoi nepecaiku B cpeay k IICK mo6aBute ROCK-
UHTUOUTOP 10 paboueit KoHueHTpawu 10 MKM.

23) Paccaguts [ICK Ha oy wamiky [letpu (muameTpom 6 cM) B KoHIleHTpamuu 2847 Thic
KI./cM2 ¥ Be NyHKH 24-TyHOYHOTO IUIAHIIETa NpeaBapHTeNbHO TOKphiThie Matrigel. Ocratku
3amopo3uTh. OHa TyHKa OyaeT ucnoiib3oBarbes s onpenenenus MOI (multiplicity of infection,
«4HUCIJIO BUPYCOB Ha KJIETKY») 1o cBeueHuto GFP, BTopas jiyHKa — Kak OTpULIaTEIbHBIA KOHTPOJIb
ceeuenus GFP u, npu »xenaHuu, Kak OTPUIIATEIIbHBIN OE3BUPYCHBIN KOHTPOJIb, Yammka [letpu — mis
MOJIy4eHUS] HEHPOHOB.

24) 3amopo3ka [ICK: mociae CHSITHS KJIETOK W HEHTpU(YTHpOBaHHS  OCAIO0K
pecycrieHaupoBaTh BUOpamuei niau B 20 MK CpeJibl, MATKO pecyCneHAupoBaTh B 1 M cpelibl [uis
3aMOPO3KH, TOMECTUTh B KPUOKOHTEHHEp U cpa3y nocraBuTh Ha —80 °C. Ha cnexyroumii Aenp wiu
HE M03KE YeM Uepe3 TPH JIHS NEPEHECTU B KPUOXPAHWIHILE C KUAKUM a30TOM.

CwmeHa cpensl kietkaM Phoenix

25) AxkypaTHO O0TOOpaTh Cpely B CTEKISHHYIO OaHKY C THITOXJIOPUTOM HATPUS U 100aBHUThH
1o 2 MJ cpefsl 11 HapaOoTKu BUpYycoB. He momyckaTh nepecymrBaHus U OTCIOSHUS KIeTok. J{is
Ne3uH(EKINHI BUPYCOB HEOOXOIUMO CpEeJibl U MJIACTUK, KOHTAKTUPOBABILIKME C BUPYCaMH, IOMEIIATh
B 1 % pactBop runoxsoputa Hatpus (20 % passenenue «benusub» uim «/lomecroc» B Bone,
TOTOBUTH CBEXHU pacTBOp Kaxayro Hexaemwo). llocme nesuHdexknnu HEOOXOAUMO MPOBOAMTH
aBTOKJIaBUPOBaHME. ABTOKJIAaBUPOBAHUE BCEX BHIOpPACHIBAEMBIX MAaTE€PHUAIOB MPOBOJUTCA A0 JHS 7
KYJIbTUBUPOBAHUA.

Hens 0. Tpauncaykius [ICK; cmena cpest kiietkam Phoenix

26) CoOpatb cpeny ¢ aeHtuBupycamu, Hecymumu Ngn2 u TA, B mpobupky 50 mi, cpeay ¢
GFP — B npoOupky 5 mu.

27) TpoduneTpoBath cpeny ¢ JeHTUBHPYCHBIM BekTopoM GFP uepe3 puibtp 0,45 MkM B 5
MJI TTPOOUPKY, 0TOOpaTh B HOBYIO MpoOupKy 0,2 M1, 106aBuThH 1,8 MIT cpepl 17151 HApaOOTKH BUPYCOB,
ROCK -unarubutop mo pabdoueit konnenTpamuu 10 MkM u nonuOpen 10 padoueit koHneHTpamn 10
MKT/MJI, IEpEMeEIIaTh.

28) TIpo¢puibTpoBaTh Cpey C JICHTUBUPYCHBIMH BeKTOpamu depe3 Guibtp 0,45 Mxm B 50 Mt
npoOupKy, 7100aBUTh 1 M OTPHUIBTPOBAHHON cpelbl ¢ JeHTUBUPYCHBIM BekTopoM GFP, paBubIii
00BeM cpensl s HapaboTku BupycoB, ROCK-uHrnouTOop 10 padodeit konmentpamuu 10 MkM n
noauOpeH 10 paboyel KoHIeHTpauuu 10 MKIr/mi1, mepeMerars.

29) B uamke Ilerpu ¢ IICK mms momyueHHs HEHpPOHOB IMOMEHSTH CpeAy Ha CMeCh C
JICHTUBHpYCaMH M ToauOpeHoM, B JyHKe st TectupoBanuss MOI — wa 10 % cmecs GFP, B

OTPHUIIATEIbHOM KOHTPOJIE — Ha CpeAy AJisi HapaOOTKU BUPYCOB.
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Henb 1. CmeHna cpenpl

30) OrmeiTh Kinetkn HDB.

31) Ilomensts cpeny Ha DO, ¢ no6aBnennem ROCK -unruburopa 10 padodeii KOHIEHTpauH
10 MKM ¥ TOKCHIMKJINHA 10 pPabodeil KOHIIEHTPAIMU 2 MKI/MJI.

Henb 2. Cmena cpenpl; onpeaenenue MOI

CwmeHa cpenbl

32) Tlomenstsh cpeay Ha DO ¢ nobasnennem ROCK -uHrunburopa 10 padoueit KOHIEHTpaLUH
10 MKM, nOKCHIMKIWHA A0 paboyell KOHILEHTpalMd 2 MKI/MJ W TypOMHUIIMHA 10 padouei
KOHIEHTpauuu 1 MKr/mi.

Omnpenenenne MOI

33) Unrerpamus Bektopa, conepxkaiiero GFP, mo3Bomser mnpoBecTH TpyOyro OLICHKY
3¢ (peKTUBHOCTH TpaHCAYKIMU oOCTadbHbIMU BHUpycamu. [ns ompepenenus MOI HeoO6xoammo
MIPOBECTHU MPOTOUHYIO IuTOo(IIyopoMeTprio Ha mpucyTcTBue 6enka GFP. Knetku ¢ KoHTposibHO# 1
obpaboranHoit Bupycom ¢ GFP nyHok cuATh TpurncuHoM-D/TA, nentpudyrupoBaTb, NpOMBITH
H®B, nenrpudyruposats, ¢pukcuponars B 1 % mnapadapmanpaeruae 5 MuH, HeHTpU(yrupoBaTh,
pecycnenaupoBate B HOB u omnpegenuts npouneHt kietok, umeromux GFP, Ha mporounom
nuToIyopumMeTpe.

34) Tloacuer MOI: MOI = —Ln(1 — [mons GFP+ kierok]). Hanpumep, eciu 63,2 % kietok
umenu dayopecrennuio GFP, MOI=-Ln (1-0,632) =1, To ecTh B CpeIHEM OJIMH BUPYC HA KIETKY
WM, TOYHEE, COOTHOLLEHUE YMCIIa BUPYCOB K YHMCIy KJIETOK — eIMHULA. Tak kak ucnonb3osanocs 10
% pazBenenue Bupyca, peanbubiii MOI = 10. Caenaem kauectBeHHYI0 onieHky MOI, peanonoxum,
yto MOI s BupycoB OKSM ne otnmuaercst ot takooro aisi GFP, Torma MOI B ombiTe Takxke
paBeH 10. Paz6aBienue cpelipl BABOE COOTBETCTBEHHO yMeHbInI0 MOI, a BTopas TpaHCAYKLINS —
yBeIMYMIIa B JBa pasa, UTOro, MO IpyOoil OIeHKe, B KJIETKaX JOJKHO ObITh OKoso 10 BUPYCHBIX
yactull. [[ns momyuenust HeliponoB MOI nomxen ObiTh 60nee 4. [{ns yBenuueHus 3¢HeKTUBHOCTH
TPAHCIYKIUHU B IaHHOM IPOTOKOJIE UCIIOIb3YEeTCs MOIUOpEH.

Hens 3. Cmena cpebl; pa3Mopo3Ka (GUIepHBIX KIETOK

CwMmeHa cpenpl

35) OtmbiTh Kietku HOB.

36) IMomensats cpeay Ha cpeay B-27, ¢ mobamieHueM MOKCHIMKIMHA 10 paboucii
KOHIEHTPALUU 2 MKI/MJI.

Pazmopo3ka ¢puiepHbIX KIETOK

37) Hanute B 5 M1 mpoOupky 4 Mt cpezs! it Phoenix.
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38) loctath M3 KpHOXPAHWIUINA C YKHIKHM a30TOM KPHOIMPOOHUPKY C KICTKAMH TJIHHA U
MOMECTUTh Ha BojsHY0 OaHto Ha 37 °C. Jloknarbes, MOKa KIETKH Pa3MOpPO3ATCs, HO elie OyneT
OCTaBaThC KyCOYEK JIbJA.

39) Ilepenectr B IpoOUPKY C TEILION cpenoii, ieHTprudyruposats npu 300 g 3 MuH, yopars
CyNEepHAaTaHT M PECYCIEeHIUpoBaTh B cpene B-27 ¢ npobaBiieHMeM MOKCHIIMKIWMHA 10 pabodeit
KOHIIEHTpauuu 2 MKr/mil. Paccagute Ha yamky Iletpu ¢ tpancaynupoBanneiMu Bupycom IICK B
KOHIIEHTpaImu 15-25 Thic Ki1./cM2.

40) IMokayrBaHKEM IUIATO PABHOMEPHO PACIPEACIUTh KIETKHU 110 TTOBEPXHOCTH TUIACTUKA H
nepeHecTd B CO2-uHKyOaTop.

Huu 5-15. Cmena cpenbl

41) Kaxplii BTOpOl JIeHb CMEHA Cpe/ibl Ha cpeny st B-27 ¢ JOKCUIIMKITHHOM.

Huu 16-25. Cmena cpepl

42) Kaxaplii BTOpoii ieHb CMEHA cpe/ibl Ha cpeny s B-27.

43) Ko auro 25 Ha yamke [letpu 10/KHA OBITH IUIOTHAS CETh HEHPOHOB.

HpI/I IIOATOTOBKE COIl «HonyquI/Ie HeﬁpOHOB U3 INIIOPUIIOTCHTHBIX CTBOJIOBBLIX KJICTOK
YCJIOBCKAa C IIOMOIIBIO CBECPXIKCIIPECCCUU Ngn2» HCIIOJIb30BaHbl CJICAYIOHIUE JIMTCPATYPHBIC
UCTOYHHUKMU:

1Zhang Y., Pak C., Han Y., Ahlenius H., Zhang Z., Chanda S., Marro S., Patzke C., Acuna
C.,CovyJ, XuW., YangN., Danko T., Chen L., Wernig M., Siidhof T.C. Rapid single-step induction
of functional neurons from human pluripotent stem cells// Neuron. 2013. 78(5). 785-798.
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[MPUJIOXEHUME XK
CranpaptHas onepamonnas npoueaypa «llogyuenne HeMPOHOB U3 TUTFOPUIIOTEHTHBIX CTBOJIOBBIX

KJIETOK Y€JI0BEKa C MOMOMIbIO CIIOHTAaHHOHU TU((HEepEeHITUPOBKU B SIMOPUOUTHBIX TEIIBLIAX)»

CocraBneno: M.M. I'puauna k.0.H., H.c., A.I'. MeH30poB, K.0.H., B.H.C.

ConepkaHve ¥ Ha3HAYEHHUE: OMNpEACNsieT MPOTOKOJ TOJy4eHHs] HEHpPOHOB W3
TUTFOPUITIOTEHTHBIX CTBOJIOBBIX KJIETOK YEIOBEKA C TOMOIIBID CHOHTaHHOW nud(epeHIMpoBKH B
SMOPHOMTHBIX TEIbIIAaX

Mecronaxoxaenue: Ullul" CO PAH

[TepecmoTp uepes: 1 rog

B 2006 rony fIMaHaka MOJXy4MJ MHIAYLUPOBAHHBIE IUTIOPUIIOTEHTHBIE CTBOJIOBBIE KIIETKH
(MUITCK) MbImm 3 ¢puOpo01acTOB € IMTOMOIIBIO BCETO JIMIID YEThIPEX TPAHCKPHUIIITUOHHBIX (DAKTOPOB:
Oct4, Klf4, Sox2 u c-Myc. B 2007 roxy ¢ ucnonbp3oBaHuEM TeX ke (HaKTOPOB OBUIM IOTyYESHBI
UIICK uenoBeka. DTO COOBITHE OTKPBLJIO HOBYIO 3py B M3YyYEHHHM MEXAHU3MOB pPa3BUTHUSA
3aboseBaHuil yenoBeka. Llenblii psa 3a0osieBaHuil 3aTparuBaeT TOJIBKO ONPEAEICHHBIN TUIT KIIETOK,
HEJIOCTYIHBIM JUIsl MCcaeloBaTeist B CHIIy MOPAJIbHO-3TUYECKMX 3aKOHOB, MJIM K€ MPOSBISIETCS
TOJIBKO Ha OIpPENIEJICHHOM 3Tale pa3BUTHUS, TAKXKE HEJOCTYIHOM JUIsl u3ydeHusd. [ImopunoreHTHole
ctBosioBble KieTKu (IICK), sMOpuoHa/IbHBIE CTBOJIOBbIE W WHAYLUPOBAHHBIE IIOPUIIOTEHTHBIE
CTBOJIOBBIE KIICTKH, MO3BOJLSIIOT MPOBecTH AU(GEPSHIMPOBKY iN VitrO, MOJyduTh HEOOXOIUMBIit
UCCIIEIOBATENIIO THIT KJIIETOK M CO3JaTh MO/IEJb 3a00JIeBaHUS MITU %Ke TPOBOANUTH Ha 3TOM THIIE KJIETOK
CKPUHHUHT JIEKapCTBEHHBIX TpenaparoB. [lo3ToMy o0COOEHHO aKTyaJlbHO pa3BUTHE METOJI0B
HanpaBJIeHHOW AU(PPEepeHInPOBKH, MO3BOJSAIONUX MOIy4YaThb OJHOPOIHBIE MOMYJSIUN LEIEBBIX
KJIETOK C BBICOKMM BbIX00M. Hmeromuecs metoabl Iu(QEpeHIMPOBKY IIIIOPUIOTEHTHBIX
ctBojioBbIX kieTok (IICK) wyenoBeka HeHpOHBI 4YacTo TPOMO3JAKHM, MEJIEHHBI U  CJ1abo
Bocnpou3BoAnMbl. B Hactosieit COII onucan moapoOHbIi mpoTokos noayueHus Heliponos u3 [ICK
YyeoBeKa ¢ momoibio sMOpuonanbix Tenern (3T) Ha ocHose [1, 2]. UcnonszoBanne DT mo3BossieT
MMUTHPOBATh HOPMAJILHOE Pa3BUTHE.

CranpmaptHass  omepanmonHas  npouenypa (COII)  «llomydeHue  HEHpOHOB W3
IUTFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK Y€JIOBEKAa C MOMOINbIO CHOHTAaHHOW nuddepeHIpoBKH B
SMOpPHOMJIHBIX TeNbIlax» pa3paboTaH B KayecTBE CTaHAapTa JUisi 0OecredyeHHs KaueCTBEHHOTO
npouecca MOoJy4eHUs] HEMPOHOB M3 IUIIOPUIIOTEHTHBIX KieTok uenoBeka s LIKIT «Komneknusa
IUTIOPUTIOTEHTHBIX KYJbTYp KJIETOK YeJIOBEeKa M MIICKOMUTAIOMUX OOIeOHOIOrHUECKOro |

ouomenunuHcKoro HampasiaeHus» (Komnexkuun) Ulul" CO PAH.
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Ilens pa3paboOTKU CTaHAAPTHON OMEPAIIMOHHOW TPOIEAYpPhl COCTOUT B YHHU(DUKAIIUU
MIPOTOKOJIA MOJIYYEHHS] HEHPOHOB U3 TUTFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK YEJIOBEKa Yepe3 CTaIUI0
AMOPHUOUTHBIX TEJEIl.

Pa3paborannas COII pekomeH0BaHa sl UCIIOJIB30BAHUS B MTOAPA3ICICHUAX, pAOOTAIOLINX
C KyJIbTypaMU KJIETOK YEJIOBEKA U )KUBOTHBIX.

B xoe paboThl MBI PYKOBOACTBOBATUCH MpaBuiIaMu JaboparopHoit npaktuku ([Ipunoxenue
K [Ipukazy MuHucrepcTBa 31paBOOXpaHEHUs U COLUAIBLHOTO pa3Butus Poccuiickoi denepanyu ot
23 asrycta 2010 r. Ne 708H) u I'OCT P 53434-2009. ITpuHIunel Haajexamen 1adopaTopHOM
npaktuku. M.: Ctangaptuagopm. 2010. 12 c.

Bce paboTel, mpoBOaUMBIE B YCIOBUSAX JTA0OPATOPUH, JTOHKHBI BECTHUCh B COOTBETCTBHH C
MpaBWJIaMHU TTOXAPHON OE30TacCHOCTH M OXpaHbI Tpyda. IIporeaypsl, TpeOyroe CTEpPUILHOCTH,
MIPOBOJAT B JIAMUHAPHBIX O0Kcax, KiaccoM OezonacHoctu He Huxe |I. [Ipu pabote obecnieunBarorcs
YCIIOBUS, MPEAOTBPAILLAIONINE 3apaKeHHe NepcoHala MHPEKIIMOHHBIMU areHTaMu U3 MEePBUYHOIO
Ouomarepuarna.

Bce o0opynoBaHne TPOXOTUT MPOIEIYypy KAITHMOPOBKH COTPYAHHKAMH JIAOOPATOpPHH C
MIEPUOIUYHOCTBIO U C UCIIOJIB30BAHUEM METOJIOB, KaK 3TO YKa3aHO Mpou3BoauteneM. Bee pacxoanbie
MaTepuanbl U PEaKTUBHI JOJHKHBI UMETh COOTBETCTBYIOIIME CEpTU(UKATHI KadyecTBa M XPAHUTHCS
COOTBETCTBEHHO cHeU(pUKALINN.

KoHTposib BBIMOTHEHUsT TMYHKTOB MPOTOKOJIa Bo3jaraeTcss Ha PykoBomurtenst paborT.
OTBETCTBEHHOCTh 32 BBINIOJIHEHHE JAHHOW MPOLEAYpbl HECYT BCE COTPYIHUKH, YYaCTBYIOILKE B

HCCICIOBAaHUU.

OO06opynoBaHle U MaTepUAIIBI
Ilepeuenv Heo6x00uM020 060PYO0BAHUA U PACXOOHBIX MAMEPUANO8

JIaGopatopHoe 000pyaoBaHuE (PUBEIEHBI BO3MOXKHBIE BAPHAHTHI IPOU3BOIUTENCH U MapOK
000pyT0BaHUS )

g Gonpiieil yacT 00OpYyIOBaHHS HM)KE HE yKa3aH IMPOU3BOJIUTENb, TaK KAaK MOYKHO
UCMOJIb30BaTh MPUOOPHI pa3HbIX NpousBoauTeneld. KpHokoHTeliHep Takke MOXKHO 3aMEHMTh Ha
AQHAJIOTUYHBIM.

- Jlamunapnsiii mxkag I kmacca 3amuThL.

- Ha6op muneroxk 10, 20, 100, 200, 1000 mx1.

- [unerounsiit nozarop 0,5-100 mi.

- Kamepa I'opsesa.

- Kpuoxonreitnep (Thermo Fisher Scientific, 5100-0001).

- Hentpudyra-soprekc mis npodupok 0,5 u 1,5 m.
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Hentpudyra mus mpodupox 10 u 50 M.

COz-unky0baTop (KyIbTUBHpOBaHME KIETOK npousBoautcs npu 5 % COz2u 37 °C).
Tepmocrar Ha 37 °C.

Xonomuneurky Ha —80 °C, —20 °C u +4 °C.

NHBepTHpPOBAaHHBIN MUKPOCKOII.

Kproxpanumuuie ¢ ;KUJIKUM a30TOM.

Bopasnas Oansi.

PaCXOI[HBIe MaT€pualibl 1 PECAKTHUBEBL (HpI/IBeI[eHBI BO3MOJXHBIC BApUAHTHBI HpOI/IBBO,Z[HTeJIeﬁ

MaTepuasoB U PEaKTHBOB)

Vka3zaHHBIC HIKE PEarcHTbl MOXXHO 3aMCHATH Ha aHAJIOTHUYHBIC OT APYIrUux HpOI/ISBOI[I/ITeJIef/'I,

MMO3TOMY, HAITPUMEP, AJIA 4aCTHU IJIACTUKOBLIX PACXOJHBIX MATCPUAJTIOB ITPOU3BOAUTECIIL HC YKAa3aH.

B pas3aciic O)KI/I,I[aeMHC PE3YJIbTAaThl HeO6XOI[I/IMBIe MaTCpHraJibl IIPUBCACHBI B TCKCTC.

Cpena DMEM/F12 ¢ GlutaMAX (Thermo Fisher Scientific, 31331-093).
Cpena mTeSR1 (Stemcell technology, 85850).

Cpena Neurobasal (Thermo Fisher Scientific, In-21103049).

KSR (knockout serum replacement, HokayTHBIH 3ameHHTENb ChiBopoTKH) (Thermo Fisher
Scientific, 10828-028).

GlutaMAX (Thermo Fisher Scientific, 35050038).

NEAA (non-essential amino acid, ne nezamennmMbie amuaokucioThl) (Thermo Fisher Scientific,
11140050).

[MenumummH-ctpenromura (Thermo Fisher Scientific, 15140122).
[enapun (Sigma, H4784-1G).

Tpuncun-3/ITA 0,25 % (Thermo Fisher Scientific, 25200-056).
TrypLE Reagents (Thermo Fisher Scientific, 12604013).

PactBop Bepcena (Thermo Fisher Scientific, 15040033).
Harpuii-pocharusriit 6ydep (HOB) (Amresco, Am-E404-100).

Corning Matrigel hESC-Qualified Matrix, (Corning™, 354277).

JIMCO (aumetmicynabdpokcun) (Amresco, Am-0231).

Y -27632 RHO/ROCK pathway inhibitor (Stemcell technology, 72307).
N-2 Supplement (Thermo Fisher, 17502048).

B-27 Supplement (50X), serum free (Thermo Fisher, 17504044).

bFGF (Invitrogen, PHG0026).

EGF (Invitrogen, PHG0314).

AckopbunoBas kuciora (Sigma, A92902-100G).

CAMP (Sigma, A6885-100MG).
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BDNF (PeproTech, 450-02).
GDNF (PeproTech, 450-10).
IGF-1 (PeproTech, 100-11).
Jlamunun (Sigma, L2020).
[Monu-L-opuutun ruapodpomus (PLO, Sigma-Aldrich, P3655-100M).
[Tnanmrer 12-myHOuYHBIH, A7 pabOTHl C aare3uMBHBIMH KyibTypamu kietok (Eppendorf, 0030
721.110).
[Tnanmer 6-MyHOYHBINA, AN pabOTHI C aare3uBHbIMH KyabTypamu kietok (Eppendorf, 0030
720.113).
Yamxa ITerpu auamerpom 100 mwm, amst paboTsl ¢ aAre3uBHBIMU KyinbTypamu kietok (Corning,
4301).
CrepuiibHbIE CEpOJIOTHYECKHE MUMETKH 00beMoM 5, 10 u 25 M.
ITimactukoBeie HOChl 00beMoM 10, 200 1 1000 mK1.
Crexusinabie kammuisipsl (BLAUBRAND, Ald-BR7087 44).
[TnactukoBble npodupku oovemom 0,5 u 1,5 mi.
[Tpo6upku crepuibHbie, 5 Mt (Axygen, SCT-5ML-S).
[Tpo6upku crepmibhbie, 50 mi (Corning, 430291).
Kpuomnpoobupkwu, 1,8 mi (SSIbio, 6222-S0).
Jluauu TICK yenosexa.

Iloozomoseka mamepuanos
Cpena mTeSR1: mpuroToBUThH COracHO MHCTPYKITUHU MIPOU3BOIUTENS, TONOTHUTENBHO TOOABUTh
X1 MeHUIWITHH-CTPENTOMHIIHH.
Cpena s OT: cpena DMEM/F12, 20 % KSR, x1 GlutaMAX, x1 NEAA, x1 2-MepKanTo3TaHoI.
Cpena H2: DMEM/F12, x1 N-2 Supplement, x1 GlutaMAX, x1 NEAA, X1 neHUIWILIMH-
CTPENTOMHIINH, 2 MKT/MJI TeMapHH.
Cpena H2/B27: DMEM/F12, x1 N-2 Supplement, x1 B-27 Supplement, x1 NEAA, xI
NEHUIMIUTAH-CTPETITOMUIINH, 2 MKT/MJI TeTIapHH.
Cpena s nuddepennupoku Heriponon: Neurobasal, x1 N-2 Supplement, x1 B-27 Supplement,
x1 NEAA, x1 neHummnmuH-ctpenToMulin, 200 MkM ackopOuHOBOI kucnoTel, | MM cAMP, 10
ur/mit BDNF, 10 ar/min GDNF, 10 ar/ma IGF-1.
H®b: pactBopuTh TabJeTKy B BOJE B COOTBETCTBHM C pPEKOMEHIAIMEl MpOU3BOIUTENS,
MIPOABTOKIABUPOBATH.
Y-27632 RHO/ROCK pathway inhibitor (ROCK-unru6urop) pa3Bectd CTepHIbHOW BOAOH 10
koHeHtpanuu 10 MM, anukBotupoBath u XpanuTh Ha —20 °C, npu +4 °C XpaHuth He OoJiee

HEIEIIH.
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- Matrigel: pasmopos3uts (acoBky Matrigel na nensuoii 6ane, passectu 8 DMEM/F12, coriacho
IPWIOKEHHOMY IIpOoTOKOJy. IToKpbITh milacTukoBble yaliku [leTpu uiam miaHUIeTsl U OCTaBUTh
npyd KOMHATHOM Temrieparype He MeHee yeMm Ha 1 4. YOpare Matrigel u no6aButh cpemy s
KYJIbTUBHPOBAHUS KJIETOK.

- Arapo3za: npurotoButb 1 % BOAHBIA pacTBOpP U MPOKUMATUTH. [IOKPHITH MIACTHUKOBBIE YAIIKU
[letpn win miaHmeTsl ropsyei arapos3oi, cmyctss 30 ¢ yOpaTh arapo3y M OCTaBUTh IIpU
KOMHAaTHOW TemIepaType He MeHee 4eM Ha 30 MuH.

- Ilonmu-L-opHUTHH: TPUTOTOBUTH CTOKOBBIA pacTBOp B cTepwibHOM Boje 20 wr/mi.
PazanukBoTuTh, Xpanuthb npu —20 °C.

- JlaMMHMH: IPUTOTOBUTH CTOKOBBII PAaCTBOP B CTEPUIIBHOMN BOJE 5 MI/MII. ATUKBOTHTH, XPAaHHUTh
npu —20 °C.

- Homu-L-opautun/JIamuaun (PLO/L): 6 MKII CTOKOBOTO pacTBOpa MOJIK-L-OpHUTHHA pa3BeCTH B

6 MJI CTEpUJIBHOM BOJIbI, IOKPBITH IJIACTUKOBBIN IUTAHIIET U OCTaBUTh Npu 37 °C Ha HOYb. 6 MKII

CTOKOBOI'O pacTBOpa JJAMMHHMHA Pa3BECTU B 6 MJI CTEPUIIbHON BOJIbL, TIOKPBITh JIACTUKOBBIN IJIAHILIET

u octaBuTh 1pu 37 °C Ha HOYb.

- 2-mepkanTodTaHoir: pasBectu 70 Mk B 20 M1 crepuiibHoro H®B (pactBop x500).

- Cpena mis 3aMopo3ku kieTok miekonuTarommx: 90 % KSR u 10 % IMCO. Bmecto KSR MoxHO
ucnonbszoBath FBS. Cpeny nis 3aMOpo3Kku MOXKHO OJJHOKPAaTHO 3amopaxuBaTh Ha —20 °C, npu

+4 °C xpaHuTh He 00Jiee TBYX HENETb.

[Tony4yenne HEHPOHOB U3 IUTFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK Y€JIOBEKa MPU TTOMOIIH
CHOHTaHHOM U depeHIIMPOBKU B SMOPUOUIHBIX TEJIbLIaX

Henb —6. Pazmoposka I[ICK

1) Hanwuts B 5 M mpobupky 4 mit cpenst MTeSR1.

2) JocraTh U3 KPUOXPAHWIMIIA C KHIKUM a30ToM Kprornpooupky ¢ IICK u nomectuts Ha
BoasiHyr0 Oanro Ha 37 °C. [okmarbes, TIOKa KJIETKH Pa3MOpPO3SATCs, HO eImie OyJeT OCTaBaThCs
KYCOYEK JIbJIa.

3) Ilepenectu B mpoOMPKY C TEIUION cpenoH, neHTpudyruposats npu 300 g 3 muH, yopatb
CyIlepHaTaHT, pecycrnenaupoats B cpeae MTeSR1 ¢ nobasnennem ROCK -unru6éutopa no paboueit
KoHIeHTpanuu 10 MkM.

4) PaccaauTh Ha 6-TYHOYHBIH TUIAHIIET, MPEJABAPUTEIHLHO MOKPbIThI Matrigel. Pabounit
00BeM 2 MJT cpeJibl Ha JIYHKY 6-JIyHOUHOTO Iutaniera. [nomaap paccaaku g0KHA COOTBETCTBOBATH
IUIOINAAM, C KOTOPOM KIETKM ObUIM CHATHI Ha 3aMOpO3Ky, Hampumep, npu 3amoposke [ICK c

IOTHOCTBIO 90 % ¢ 6-TyHOUHOH sueiiku (9,5 cM?) pa3sMOPO3Ky TaKke MPOBOJNTH HA OHY SUCHKY.
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5) TloxaunBaHHEM ILIATO PABHOMEPHO PACTIPEICIUTh KICTKH 10 MOBEPXHOCTH IIACTHKA U
nepenectd B CO2-uHKYOATOP.

Henb —5, —4. Cmena cpenpl [ICK

6) Kaxaplii 1eHb cmeHa cpeasl Ha mMTeSR1.

Henb —3. Ilepecanka [ICK

[Tepecanka [ICK

7) TICK momxubl uMeTh MI0THOCTH 60—70 %. MuHUMYM 32 2 4 /10 TUITAHUPYEMOii Iepecaiku
B cpeny k [ICK no6aBute ROCK-uarnéuTop 10 padoueit konuenrpanuu 10 MkM.

8) VYoOpars KynbTypanbHyo cpeny, npomeite HOB, no6aButs TrypLE, 4T00bI pacTBOp mpH
MOKAaYMBaHUM ILJIATO IMOKpPbIBAJ KJIETKU, M mepeHecTH B TepMoctar Ha 37 °C. Kaxayio MUHYTY
MOKa4YMBaTh KJIIETKU U KOHTPOJIMPOBATH OTKPEIJIEHUE OT IJIACTHKA 0]l MUKPOCKOIIOM.

9) Tlocne MOSBICHUS YETKUX TPAHUI] Y KJIETOK 110 KPar OCTPOBKOB, PECYCIICHIUPOBATH B
20-30 kpatHom u36bITKe cpeanl ans mTeSR1, no oOpa3oBaHus CyCHEH3UHM €AMHUYHBIX KIETOK,
neHTpudyruposars neHTpudyruponars mnpu 300 g 3 muH. Ocagok pecycneHIUpoBaTh B Cpeie
mTeSR1 ¢ nob6asnennem ROCK-unrundurtopa mo padoueit konnenrpamuu 10 MkM u paccaauts B
cootHoueHUH 1:4—1:10 Ha 6-TyHOUYHBIN TUTAHILET, IPEABAPUTENBHO MOKPHITHINA Matrigel.

Henb —2, —1. Cmena cpeant [ICK kineTkam

10) EsxenneBHo cmeHa cpeasl Ha mTeSR1.

JHenb 0. Co3manne BUCSUNX Kallelb

11) TICK momxkHbl UMeTh TIOTHOCTh 60—80 %. MunuMyM 3a 2 4 10 Havyaida pabotsl ¢ [ICK
no6aButbk HUM ROCK-unruéurop o padoueit konnenrpauuu 10 MxM.

12) Cusars IICK, noacunrath, pecycnenaupoBath B KoHueHTpamuu 100—400 Thic Ki1./MI B
cpene mTeSR1 ¢ nob6asnennem ROCK-unruduropa 1o padoueit konuentpanuu 10 MmcM. B yamky
ITetpun muamerpom 100 MM Hamute 12 man H®b. Cycnensuro IICK packamate mo 20 Mk Ha
BHYTPEHHIOIO CTOPOHY KPBIIIKK YalKy [leTpu. 3akpbITh KPBIIKOM YaIIKy U OCTOPOXKHO IEPEHECTH
B CO2-unky6arop. Ocrarku [ICK 3amMopo3uTh.

13) 3amopo3ka TICK: mocime CHATHS KJIETOK H  [EHTPHU(PYTUPOBAHUS  OCAIOK
pecycnenaupoBath BUOpanueit i B 20 MKJI Cpefibl, MATKO pecycleHaAupoBaTh B 1 MiI cpenbl s
3aMOpPO3KH, IOMECTUTh B KPUOKOHTEMHEP U cpa3y noctaBuTh Ha —80 °C. Ha cnenyromuii 1eHp Win
HE M03K€ YeM Yepe3 TPH JIHS MEPEHECTH B KPUOXPAHUIIHILE C KUIKUM a30TOM.

Hens 2. Tlepenoc chopmupoBanubix T

14) Ko BTOpoMy JHIO B KaIUISIX AOJDKHBI OBITh IUIOTHBIE IIAPOBUIHEIC arperatsl. [lepenectn
chopmupoBannsie DT B wamku Iletpu, npeasaputensHo mokpbiTeie 1 % araposoit B cpeny st 9T,
nepeHectd B CO2-uHKyOaTop.

Henb 4. Cmena cpenpt OT
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15) Cmenwuts cpeay Ha cpeay must OT.

Hensb 5. Cmena cpenpbt OT

16) Cmenwuts cpeay Ha cpeny H2.

Henb 7. Ilepenoc 9T

17) Tlepenectu DT B cpeny H2 Ha ayHKH 6-TyHOYHOIO IUIAHINETA, IPEABAPUTEILHO
nokpeiroro Matrigel. I[lepenocuts mo 15-20 3T Ha nyHKY.

Henb 9-16. Cmena cpenpt OT

18) OT momKHBI NPUKPENUTHCS KO JHY JYHOK U HayaTh paciuiactbiBathes. Cpeny ciemyer
MEHSATh Yepe3 JIeHb Ha cpenay H2.

Hens 17. [lepeHoc HelipaabHBIX PO3ETOK

19) K 17 nHio momkHBI cHOPMHPOBATBCS YETKO BHIUMBIC HEHpPAIbHBIC PO3CTKH.
CTexJIsIHHBIM KallWJIJIIPOM HEPEeHECTH HECKOJIBKO HEeWpalbHBIX PO3ETOK Ha JYHKU 12-TyHOUHOTO
rianmeTa B cpeny H2, npensapurensno nokpeiroro PLO/L.

Henb 18, 20 CmeHa cpeibl HelpaJIbHBIM pO3€TKaM

20) Cwmenuts cpeny Ha cpeny H2/b27 ¢ no6asnenuem 20 ur/mi bFGF u 20 ur/mn EGF.

Henb 21. ITepecanka HKII

21) HKII nomkubl uMeTh WIOTHOCTH 60—70 %. YOparh KyJabTypalbHYIO Cpely, IPOMbBITH
H®b, nobaButhk pactBop Bepcena, 4ToObl pacTBOp NMpH MOKAaYMBAHUM IJIATO MOKPBIBAT KIETKH.
Kaxayo MHHYTYy DNoOKauMBaTh KJIETKM W KOHTPOJUPOBATh OTKPEIUIEHHWE OT IUIACTUKA TOJ
MHUKPOCKOIIOM.

22) Tlocne OKpyrieHHs KIETOK, yOpaTh pacTBop BepceHa pecycrneHIUpoBaTh B cpeie
H2/b27 ¢ no6asnenuem 20 ur/ma bFGF u 20 ur/mn EGF, 1o o0pa3oBaHus CycneH3UH KJIETOK U
paccaauth B COOTHOIIeHMH 1:4 Ha nyHKH, npeaBaputTenbHO mokpbiThie PLO/L. Ocratku HKII
3aMOPO3HTb.

23) 3amopo3ka HKII: rmocne CHATHS KJIETOK HM  HCHTPU(YTHPOBAHUS — OCAJOK
pecycneHanpoBaTh BUOpanuei win B 20 MKJI Cpefibl, MSTKO PeCyCIIeHIUpoBaTh B 1 MII cpefbl Ams
3aMOpPO3KH, TOMECTUTh B KPUOKOHTEHEP U cpa3y noctaBuTh Ha —80 °C. Ha cnepyrommii 1eHb WK
HE M03K€ YeM Yepe3 TPH JIHS IEPEHECTH B KPUOXPAHUIIUILE C )KUJIKUM a30TOM.

Hensb 23. Cmena cpensl HKII

24) Cwmenutb cpeny Ha cpeny H2/b27 ¢ no6asnenuem 20 ur/mi bFGF u 20 ur/mn EGF.

Jens 24. Cmena cpensl HKII

25) HKIT nomxuel umeth 1wioTHOCTH 40-50 %. CwmeHuth cpeny Ha cpeay Juis
(G pepeHIIMPOBKH HEHPOHOB.

Henb 25-55. CmeHa cpenpl
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26) Pa3 B 1Ba IHSA MEHSTH IOJOBHHY oObeMa cpeibl Ha cpenay it auddepeHInpoBKu
HEHUPOHOB.

27) Ko muro 55 Ha yarike [letpu gomKHa ObITH TUIOTHAS CETh HEUPOHOB.

[TIpu noaroroBke COII «IlonyyeHne HEWPOHOB M3 TUIHOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK
YeJoBEeKa Yepe3 CTaaui0 SMOPUOMIHBIX TeNel» KCIOJIb30BaHbl CIEAYIOIIUE JUTEepaTypHbIC
UCTOYHUKMN:

1 LinY., Chen G. Embryoid body formation from human pluripotent stem cellsin chemically
defined E8 media// StemBook [Internet]. Cambridge (MA): Harvard Stem Cell Institute. 2008-2014.

2 Muratore C.R., Srikanth P., Callahan D.G., Young-Pearse T.L. Comparison and
optimization of hiPSC forebrain cortical differentiation protocols// PLoS One. 2014. 9(8):e105807.
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[MPUJIOXXKEHUE U
CranpaptHas onepaionHas npoueaypa «I[loaroroBka mirOpUNOTEHTHBIX CTBOJOBBIX KIIETOK

4eJoBeKa B 0ec(huACpHBIX YCIOBUAX KYJIbTUBUPOBAHUS K BBIAAYEH

CocraBneno: M.M. I'puauna k.6.H., H.C., A.I'. MeH30poB, k.0.H., B.H.C.

Coneprxkanue U Ha3HAYCHHE: ONPEEIISIET MPOTOKOJI MOJTYyYEHUsI HEHPOHOB U3
TUTFOPUITOTEHTHBIX CTBOJIOBBIX KJIETOK YEJIOBEKA C TIOMOIIBIO CIIOHTaHHON AU(PEpEeHIIMPOBKHU B
SMOPHOMTHBIX TEIbIIAaX

Mecronaxoxaenue: Ullul" CO PAH

[TepecmoTp uepes: 1 rog

JlaHHBIN IPOTOKOJI ONMCHIBAET OCHOBHBIE 3Tallbl [IOJrOTOBKYU IUTFOPUIIOTEHTHBIX CTBOJIOBBIX
kietok (I1CK) yenoBeka, KynbTuBUpYyeMbIX 0€3 puaepa, A BblIa4X UCCIIE0BATEISAM B BUJIE KUBOH
KYJIbTYpbl WIM B aMIlyjJax A Kpuo3aMopo3kd. [IpoTokon mpumMeHuM i IUTFOPUIOTEHTHBIX
ctBoJIOBBIX KieTOK (IICK) yenoBeka: MHAYIMPOBAHHBIX IUIFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK U
SMOPHOHAIBHBIX CTBOJOBBIX KJEeTOK. IlomydyeHue, cBOWCTBAa M KyJbTHMBHUPOBAHHUE ATHUX KJIIETOK
OTHCAaHbI paHee B myonukanusx [1, 2].

CrannaptHas oneparmonsas rporeaypa (COIT) «IToaroroBka mirOpUNOTEHTHBIX CTBOJIOBBIX
KJIETOK 4eJioBeKa B OecpuaepHbIX yCIOBUIX KYIbTUBHPOBAHUS K BblJaue» pa3paboTaHa B KaueCTBE
cTaHzapTa Jjs o0ecrneyeHns kauecTBeHHoro npouecca nonydenus [ICK amepukanckoit HOpku ais
[OKII «Komneknus IUIIOPUIOTEHTHBIX KYJIBTYpP KIETOK YEJIOBEKa W MIIEKOIUTAIOLIMX
oOuiednonornyeckoro 1 onomenuuuHckoro HanpasiaeHus» (Komnexknun) Uul” CO PAH.

enp pa3paboOTKM CTaHIAPTHOM OMNEpPAlMOHHON NpOLEAYpbl COCTOMT B YHU(UKALUU
HOJArOTOBKM IUTIOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK 4YelloBeKa B OeCUIEPHBIX YCIOBHSX
KYJIbTUBUPOBAHUS K BbIIAYeE.

Pazpaborannas COII pexomeHa0BaHa /IS MCIIOIB30BAHUS B TIOJIPA3JIEICHHX, PAOOTAIOIINX
C KyJIbTypaMu KJIETOK YeJIOBEKa U KUBOTHBIX.

B xoz1e paboTsl MBI pYKOBOJICTBOBAJIMCH IIpaBUiIaMu JlabopatopHoit npakTuku (IIpunoxenue
K [Ipukazy MuHucTepCcTBa 31paBOOXpAaHEHUs U COLUAIBLHOTO pa3Butus Poccuiickoi denepaunu ot
23 asrycta 2010 r. Ne 7081) u ITOCT P 53434-2009. ITpuHmunel Haajexamen 1adopaTopHOM
npaktuku. M.: Crannapruagopm. 2010. 12 c.

Bce paboThl, MpoBOAMMEBIE B YCIOBUSAX JaOOPAaTOPHH, TOJKHBI BECTUCh B COOTBETCTBUU C
IpaBUIaMHU TOKapHOH 0Ge30MacHOCTH M oXpaHbl Tpyna. IIporenypsl, Tpedyromue cTepuIbHOCTH,

MIPOBOJIAT B JITAMUHAPHBIX O0Kcax, KjaaccoMm OezonacHocTu He Hiwke |, [Ipu paboTe obecnieunBaroTcs
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yCIIOBHS, NMPENOTBpAILAOLINE 3apaXKeHUe NepcoHana MHPEKIMOHHBIMU areHTaMHu U3 MEPBUYHOTO
Ouomarepuarna.

Bce obopynoBanue MpOXOAUT NPOLEAYPY KAIMOPOBKM COTPYIHUKAMHU JabOpaTOpHH C
HEPUOJIMYHOCTBIO U C UCIIOIB30BAHUEM METO/I0B, KaK 3TO YKa3aHO NpousBoauTesieM. Bee pacxoaHbie
MaTepHalbl U PEaKTUBBI JOJKHBI UMETh COOTBETCTBYIOLIME CEPTU(UKATHI KauecTBa M XPaHUTHCS
COOTBETCTBEHHO CIIELU(UKAIIH.

KoHTponb BBINOJHEHUs MYHKTOB IPOTOKOJA BoO3/laraercsi Ha PykoBoautens paborT.
OTBETCTBEHHOCTh 3a BBIIOJIHEHUE JAHHON MPOLEAYPbl HECYT BCE COTPYAHUKH, YYAaCTBYIOILUE B

HCCICJ0OBaHUU.

OO06opynoBaHue U MaTepUaIbI
Ilepeuenv Heobx00uM020 060pPY008aAHUS U PACXOOHBIX MAMEPUATLOB

JIaboparopHoe 000opynoBaHue (IPUBEACHBI BO3MOKHBIEC BAPUAHTHI POU3BOAUTEIICH U MapOK
000pyTI0BaHUs )

Jlnst Gonplieid 4acTé OOOpYAOBaHHS HIKE HE YKa3aH MPOU3BOAUTENb, TaK KaK MOXKHO
UCIIOJIb30BaTh MPHUOOPHI pa3HbIX MpousBoauTeneld. KpuokoHrteliHep Takke MOXKHO 3aMEHUTh Ha
AQHAJOTUYHBIMH.

- Jlamunapnsiii mxag Il kmacca 3a1nThl.

- Ha6op nuneroxk 10, 20, 100, 200, 1000 mx1.

- IMTunerounsiii go3zarop 0,5-100 m.

- Kpuokonreitnep (Thermo Fisher Scientific, 5100-0001).
- Hentpudyra-soprekc mist mpodupok 0,5 u 1,5 m.

- Hentpudyra nns mpodupox 10 u 50 M.

- COz-unky6atop (KyJpTUBHUpOBaHUE KIeTOK npousBoautcs npu 5 % COz2u 37 °C).
- Tepmocrar Ha 37 °C.

- Xonogunpauk# Ha —80 °C, 20 °C u +4 °C.

- HVHBepTHpPOBaHHBIN MUKPOCKOIL.

- ABTOKIaB.

- KpuoxpaHumiuiie ¢ )KUJIKUM a30TOM.

- Boggnas 6ans.

PacxomHble MaTepuanbl U peakTHBHI (TIPUBEICHBI BO3MOXKHBIE BapUAHTHI MPOU3BOINATEICH
MaTepHaJioB U PEaKTUBOB)

VYKazaHHbIE HIKE peareHThl MOXKHO 3aMEHSTh Ha aHAJIOTUYHBIE OT IPYTUX MPOU3BOAUTEINEH,

IMO3TOMY, HANIpUMEP, JId YaCTH INIACTUKOBBIX PaCXOJAHBIX MAaTCPpUaIOB ITPOU3BOAUTEIIb HE YKa3aH.
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KSR (knockout serum replacement, HokayTHbIii 3ameHHTENb chiBOpoTKH) (Thermo Fisher
Scientific, 10828-028).

Y-27632 RHO/ROCK pathway inhibitor (Stemcell technology, 72307).

Cpena mTeSR1 (Stemcell Technology, 85850).

[Mennnummua-ctpentomuia (Thermo Fisher Scientific, 15140122).

TrypLE Reagent (Thermo Fisher Scientific, 12604013).

Harpuii-pocdarusiii 0ydep (HOB) (Amresco, Am-E404-100).

Matrigel hESC-Qualified Matrix (Corning™, 354277).

JIMCO (aumetuncyabdokcua) (Amresco, Am-0231).

[Mnanmer 6-myHOYHBIN, AN pabOTHI C aare3uBHbIMH KyiabTypamu kietok (Eppendorf, 0030
720.113).

CrepuiibHbIE cepoJIOoruiecKre mumneTku oobeMom 5, 10 u 25 mi.

ITimactukoBeie HOChl 00beMoM 10, 200 1 1000 mK1.

[TnactukoBble npodbupku oovemom 0,5 u 1,5 mi.

[IpoOupku crepuibHbie, 5 Mt (Axygen, SCT-5ML-S).

[Tpo6upku crepmibhbie, 50 mi (Corning, 430291).

Kpuonpobupkw, 1,8 mi (SSIbio, 6222-S0).

Iloozomoexka mamepuanos
Cpena mTeSR1: npuroToBUTH COrNIACHO UHCTPYKIIMH POU3BOUTENS, JOTOTHUTENBHO J00ABUTh
X] NEeHUIWIITMH-CTPENTOMULIMH.
H®b: pactBoputh TabneTky B BOJI€ B COOTBETCTBUM C PEKOMEHJAIMEH IPOU3BOIUTENS,
IIPOABTOKJIaBUPOBATh.
Matrigel: pasmoposuts (acoBky Matrigel Ha nensnoit 6ane, pazsectu B DMEM/F12, cornacuo
bakTopy pa3BeleHHs, YKa3aHHOMY B IPHUJIOKEHHOM IPOU3BOAMTENEM HpoTokose. IToKphITh
IUTACTUKOBBIE Yaliky [leTpy uiu riaHIeTsl 1 OCTaBUTh MPU KOMHATHON TeMIlepaType He MeHee
yeMm Ha 1 4. YOpars Matrigel u 1o6aBuTh cpeny i KyIbTUBUPOBAHUS KIETOK.
Cpena ans 3amopo3ku kinetok mutekonurtaromux: 90 % KSR u 10 % IMCO. Bmecto KSR moxHO
ucnoiabs3zoBate FBS. Cpeny ais 3aMOpo3KH MOKHO OTHOKpAaTHO 3amopaxkusath Ha —20 °C, npu +4
°C XpaHUTh HE OoJiee ABYX HEEIb.

Tpuncun-3/ITA 0,05 %: pa3zsectu Tpuncuu-3/(TA 0,5 % B 10 pa3 B crepunsaom HOB.
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[TonroToBka IIFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK YEJIOBEKA, KyJIbTUBUPYEMBIX 0€3 (uaepa,
K BbIJ1a4e

Pa3mopo3ska IICK uenoseka

1) Hamute B 5 M1 mpobupky 4 mi cpeast MTeSRL.

2) JocraTh U3 KpUOXPAHWIHIIA C KHIKUM a30ToM Kpronpooupky ¢ IICK u nomectuts Ha
BoasiHyto Oanto Ha 37 °C. Jlokmarbes, MOKa KIETKA Pa3MOpPO3SITCS, HO emie OyaeT ocTaBaThCs
KYCOYEK JIb/1a.

3) [Ilepenectu B IpoOUPKY C TEILION cpenoii, ieHTprudyruposats upu 300 g 3 MuH, yopars
CyMepHAaTaHT, pecycrenaupoBath B cpene MTeSR1 ¢ no6anennem ROCK -unrudutopa 10 padodeit
KoHUeHTpauuu 10 MxM.

4) PaccaauTh Ha 6-JIyHOYHBIH IUIAHIIET, HPEABAPUTEIHLHO NOKPBITEI Matrigel. Pabounit
00BbeM 2 MJI cpeJibl Ha JIYHKY 6-JIyHOUHOT0 IutaHera. Inomaap paccaiku 10J1KHa COOTBETCTBOBATh
IUIOINAAM, C KOTOpPOM KIETKM ObUIM CHATHI Ha 3aMOpO3Ky, Hampumep, npu 3amoposke [ICK c
n10THOCTEI0 90 % ¢ 6-TyHOUHOI sueiiku (9,5 cM?) pa3MOpPO3Ky TakKe IPOBOAUTH HA OHY SUeiKy.

5) TlokaunBaHHEM ILIATO PAaBHOMEPHO PACIIPEICIUTh KICTKH 110 MOBEPXHOCTH IIACTHKA U
nepenectu B CO2-uHKYOaTOP.

Pasmuoxenue IICK yenoBeka

6) ExenneBHo MeHsATH cpeny Ha mTeSR1.

7) Ilpu noctmxenuu miotHocTH 6ostee 70—90 % nposoauts nepecaaky IICK. Munumywm 3a
2 u jpo nnanupyemon mnepecaaku B cpeny k IICK no6aBute ROCK-umuruburop no pabdoueit
KoHUeHTpauuu 10 MxM.

8) VoOpath KynbTypaibHyt0 cpeny, npombith HOB, nodasute TrypLE, 4To0b! pacTBOp mpu
MOKAaYMBaHUM TIJIATO IMOKpPbIBAJ KJIETKH, U mepeHectd B TepmocrtaT Ha 37 °C. Kaxnyio MUHYTY
MOKAYUBaTh KJIETKU U KOHTPOJIUPOBATh OTKPEIJICHHE OT IUIACTHKA 1101 MUKPOCKOIIOM.

9) Ilocne mosiBICHUSI YETKUX TPAaHHIl y KIETOK MO Kpam OCTPOBKOB, jaobaButh 5—10
oovemoB cpeasl mTeSR1, pecycnennupoBath, neHtpudyruponars npu 300 g 3 mun. Ocagok
pecycnenaupoBath B cpeae mTeSR1 ¢  mgobaBnennmem ROCK-unrmburopa p0 paboueit
koHueHTpauun 10 MxkM u paccaaute B cootHomieHMH 1:4-1:10 Ha O6-TyHOUHBIA IJIAHIIET,
npeBapuTeNbHO NOKPHITHIA Matrigel.

10) Tlocse momydeHus: JOCTATOYHOTO KOJMYECTBA KIETOK 3amopo3uTh 5—10 ammyn I1CK:
1ocjie CHATUSA KJIETOK M UEHTpU(yrupoBaHHs OCaJOK C JYHKH O-TyHOUHOIO IUIaHIIETa
pecycnenaupoBath BUOpanueil i B 20 MK cpefibl, MATKO pecyclieHAupoBaTh B 1 MiI cpeabl s
3aMOpO3KH, IOMECTUTh B KPUOKOHTEHHep M cpasy moctaBuTh Ha —80 °C. Ha cnemyrommii 1eHb

MNEPCHECTU B KPUOXPAHUIUIIEC C XXKUJIKHUM a30TOM.
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IIpu nmoaroroBke COII «IloaroTroBka IIIOPUIIOTEHTHBIX CTBOJIOBBIX KIJIETOK YEJIOBEKA B
6CC(1)I/II[epHHX YCJIOBHAX KYJIbTHUBUPOBAHUA K BbIAAYC)» HCIIOJIB30BaAHbI CICAYIOIHNEC JIUTCPATYPHBIC
HUCTOYHHKMU:

1 Takahashi K., Yamanaka S. Induction of pluripotent stem cells from mouse embryonic and
adult fibroblast cultures by defined factors// Cell. 2006. 126(4). 663-676.

2 Beers J., Gulbranson D.R., George N., Siniscalchi L.I., Jones J., Thomson J.A., Chen G.
Passaging and colony expansion of human pluripotent stem cells by enzyme-free dissociation in
chemically defined culture conditions // Nat Protoc. 2012. 7(11). 2029-2040.
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IMPUJIOXEHUE K

CrangaprHas oneparonHas nporeaypa «llomydyeHne SMOpPHOHAIBHBIX CTBOJIOBBIX KIIETOK MBITITFD

Cocrasneno: A.I'. MeH3opoB, K.0.H., B.H.C.

ConeprxkaHue U Ha3HAYCHHE: ONPELISIET MPOTOKOJI MOTYYSHHUSI YMOPHOHATIBLHBIX CTBOJIOBBIX
KJICTOK MBIIITH

Mecronaxoxnaenne: Ullul" CO PAH

[TepecmoTp uepes: 1 roxg

OMOpuoHanbHble cTBOJIOBbIE (DC) KIETKU MBIIIH HIMPOKO UCIOJIB3YIOTCS ISl UCCIIEA0BaHUS
PaHHET0 pa3BUTHS U MIOJIyYEHUS TPAHCTEHHBIX )KUBOTHBIX. /laHHBIN IPOTOKOJI ONKUCHIBAET OCHOBHBIE
stansl noiaydeHuss OC kieTok MblmM. IlomydeHue m cBONCTBA 3TUX KIIETOK OIMCAHbl paHEEe B
nyonmukanusx [ 1, 2].

Crangapraas oneparonHas npouenaypa (COID) «Ilomydenne sMOpHOHATBHBIX CTBOJIOBBIX
KJIETOK MBIIIM» pa3paboTaHa B KadecTBE CTaHAapTa Ajs o0ecreueHHs KayeCTBEHHOIrO Ipolecca
Bbitaun [ICK mpmum pns HKIT «Komneknus NUIIOPUIIOTEHTHBIX KYJIbTYP KJIETOK 4YEJIOBEKa MU
MJIEKOIIMTAIONMX 00I1e0H0I0rnYeckoro u OuoMeauuuHckoro HampasiaeHus» (Komnexnun) ULul®
CO PAH.

enp pa3paboOTKM CTaHIAPTHOM ONEpPAlMOHHON MpPOLEAYpbl COCTOMT B YHU(UKALUU
NOJYy4YEeHUs1 SMOPUOHATIBHBIX CTBOJIOBBIX KJIETOK MBIIIIH.

Pazpaborannas COII pekoMeH0BaHa Ul UCTIOIBb30BaHUS B MO/Ipa3/ieieHUsAX, paOOTAOIINX
C KyJIbTypaMu KJIETOK YeJIOBEKa U KUBOTHBIX.

B xoz1e paboTsl Mbl pyKOBOACTBOBAJIKMCH MTpaBUiIaMu 1abopaTopHoil mpakTuku (IIpunoxenue
K [Ipukazy MuHucTepcTBa 31paBOOXPAaHEHUS U COLUUAIBHOIO pa3BuTus Poccuiickon denepanuu ot
23 asrycra 2010 r. Ne 7081) u 'OCT P 53434-2009. ITpunuumns! Hamjiexamiei madopatopHon
npaktuku. M.: Craanapruagopm. 2010. 12 c.

Bce paboTel, mpoBoIMMBIE B YCIOBUSX J1a0OpAaTOPUH, JOHKHBI BECTUCh B COOTBETCTBUHU C
IpaBUIaMHU TOKapHOH 0Ge30MacHOCTH M oXpaHbl Tpyna. IIpoueaypsl, Tpedyromue cTepuIbHOCTH,
IPOBOJIAT B JIAMUHApPHBIX OOKcax, KiaccoM Oe3onacHocT He Huxke |, [Ipu pabote obecrieunBaroTes
yCIIOBUS, MPEAOTBPAILAIONINE 3apaKeHHe NepcoHala MHPEKIIMOHHBIMU areHTaMu U3 MEePBUYHOIO
Ouomarepuarna.

Bce o6opynoBanue MpOXOAUT MPOLEAYPY KalIMOPOBKH COTPYIHUKAMHU JabOpaTOpHH C
NEPUOANYHOCTHIO U C UCIIOJIb30BAaHNEM METOJI0B, KaK 3TO yKa3aHO Ipou3BoAuTeneM. Bee pacxonnbie
MaTepHalbl U PEAKTUBBI JOJKHBI UMETh COOTBETCTBYIOILIME CEPTU(UKATHI KaueCTBa M XPAHUTHCS

COOTBETCTBCHHO CHGHI/Iq)I/IKaHI/II/I.
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KoHTponb BbIMONIHEHUST TYHKTOB MPOTOKOJIa Bo3jaraercs Ha PykoBogutens paOoT.
OTBETCTBEHHOCTh 32 BBIMIOJIHEHHE JAHHOW MPOIEAYpbl HECYT BCE COTPYJIHHUKH, YYaCTBYIOLIUE B

HCCICIOBaHUU.

O6opynoBaHue U MaTepUabl
Ilepeuens Heob6X00UMO20 060PYO08AHUS U PACXOOHBIX MAMEPUALOE

JIaGopatopHoe 060pyaoBaHue (IPUBEIECHBI BO3MOXKHBIE BAPHAHTHI IPOU3BOIUTEINCH U MapOK
000pyT0BaHUS )

s Gonplieil yacTu oO0OpyIOBaHHUS HIDKE HE yKa3aH IPOU3BOJUTENb, TaK KaK MOXHO
MCIIOJIb30BaTh MPHUOOpPHI pasHbIX IMpousBojauTenell. KpuokoHTeliHep Takke MOYKHO 3aMEHUTh Ha
AHAJIOTUYHBIH.

- Jlamunapnsiii mkad Il kmacca 3amuThl.

- Hab6op nunerok 10, 20, 100, 200, 1000 mx1.

- [Munerounsriit nozarop 0,5—-100 mi.

- Kpuoxkonreitnep (Thermo Fisher Scientific, 5100-0001).
- Hentpudyra-soprekc mist npodupok 0,5 u 1,5 mi.

- Hentpudyra mig npodupok 10 u 50 mu.

- COgz-unKyOaTOp (KyJTUBHPOBAHHE KIIETOK mpou3Boautcs mpu 5 % CO2 u 37 °C).
- Tepmocrar Ha 37 °C.

- Xonogunpuukd Ha —80 °C, —20 °C u +4 °C.

- HMHBepTHPOBAaHHBIN MUKPOCKOIL.

- ABTOKJIaB.

- Kpuoxpanwimine ¢ )KMIKUM a30TOM.

- Bopsnas Gans.

Pacxognbie MaTtepuanbl U peakTUBBI (IPUBEIEHBI BO3MOXKHBIE BapHAHTHI MPOU3BOAUTEICH
MaTepHaIOB U PEAKTUBOB)

VYka3aHHbIE HIDKE peareHThl MO>KHO 3aMEHSTh Ha aHAJIOTUYHbIE OT APYTUX MPOU3BOAUTENEH,
MO03TOMY, HaIpUMED, I YaCTH MJIACTUKOBBIX PACXOIHBIX MaTEPHAIIOB MPOM3BOAUTEh HE YKa3aH.

- Cpena DMEM c 4,5 r/mn riroko3st 1 GlutaMAX (Thermo Fisher Scientific, 32430-100).

- FBS (fetal bovine serum, ceiBopoTka kpoBu Tenst) aas OC kinerok (Thermo Fisher Scientific,
16141079).

- FBS (Thermo Fisher Scientific, 10270106).

- KSR (knockout serum replacement, HokayTHbIi 3aMeHHUTETb cbiBopoTku) (Thermo Fisher
Scientific, 10828-028).

- GlutaMAX (Thermo Fisher Scientific, 35050038).
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NEAA (non-essential amino acid, ue nezamennmbie amuaokuciorsl) (Thermo Fisher Scientific,
11140050).

[Mennnmmmua-ctpentomuiid (Thermo Fisher Scientific, 15140122).

Tpuncun-3/ITA 0,25 % (Thermo Fisher Scientific, 25200-056).

Tpuncua-3/ITA 0,5 % (X10) (Thermo Fisher Scientific, 15400054).

Harpuii-pocdarnsiii 0ydep (HOB) (Amresco, Am-E404-100).

Kenarun (Sigma, G1890).

Mutomunun C (Sigma, M4287).

JIMCO (aumetuncyabdokcua) (Amresco, Am-0231).

2-mepkantodTanon (Amresco, Am-0482-0.1).

[Tnanmer 12-myHOYHBIN, A7 pabOTHI ¢ aare3wmBHBIMU KynbTypamu kietok (Eppendorf, 0030
721.110).

[Tnanmer 6-IyHOYHBINA, A7 pabOTHI ¢ aAre3WBHBIMH KyiabTypamu kietok (Eppendorf, 0030
720.113).

CrepuibHBIe ceposioTHYecKre TumneTkn oobemom 5, 10 u 25 M.

ITimactukoBeie HOCHI 00beMoM 10, 200 1 1000 mK1.

[TnacTukoBbie mpooupku oobemom 0,5 u 1,5 M.

[TpoGupku crepuibHbie, S Mt (Axygen, SCT-5ML-S).

[Tpo6upku crepuiibhble, 50 mu (Corning, 430291).

Kpuomnpobupku, 1,8 M (SSIbio, 6222-S0).

Oo6pabotannple MuTOMHUIMHOM C »MOpHoHanmbHBIE (GHUOpoOiacTel Mbleld auHuun CD-1

(¢punepHbIe KIETKM) (CM. IPOTOKOJ MPUTOTOBIIEHUS B pa3zene [Ipurorosinenne MaTepuasios).

Iloozomoska mamepuanos
Cpena nns kynbTuBHpoBaHus GrudpobdracTos Ml (cpeaa st 9DPM): cpena DMEM, 10 % FBS,
X1 MEeHUITWILTHH-CTPENTOMHIIHH.
Cpena mns kynsTuBupoBanus DC kietok mbim ¢ 20 % KSR (cpena «KSR»): cpena DMEM, 20
% KSR, x1 GlutaMAX, x1 NEAA, X1 neHUuIWUIMH-CTPENTOMHIINH, X1 2-mepkanTostanos, 1000
en/ma LIF.
Cpena s kynsTuBupoBanus JC kinetok mbiim ¢ 20 % FBS (cpena «FBS»): cpena DMEM, 20
% FBS mns OC xnerok, x1 GlutaMAX, x1 NEAA, X1 neHHIUUTHH-CTPENTOMUIMH, X1 2-
mepkanTodTanon, 1000 ex/mn LIF.
H®Bb: pactBoputh TabiaeTky B BOJE B COOTBETCTBUM C PEKOMEHJAIMeW INPOU3BOAMUTEINS,

MIPOABTOKIABUPOBATh.
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- JKenatun: mpurotoButsh 1 % BOIHBII pacTBOP U MPOABTOKIaBUpoBaTh. Pabounii pacteop — 0,1 %
B HOB. ITokpeiTh mutactukosbie yaniku [lerpu wnu munanmerst 0,1 % jxenaTiHOM ¥ IOMECTUTH Ha
37 °C ne menee uyeM Ha 30 MuH. YOpaTh *KelnaTHH M A00ABUTH cpeny AJS KyJIbTHBUPOBAHUS
KJIETOK.

- Cpena mis 3aMopo3ku kieTok miekonuTaromux: 90 % KSR u 10 % IMCO. Bmecto KSR MoxHO
ucnoias3zoBath FBS. Cpeny ais 3aMOpo3K1 MOKHO OJIHOKpATHO 3amopaxkuBarh Ha —20 °C, npu +4
°C XpaHuTb He OoJiee IBYX HEIEIb.

- 2-mepkanTodTaHoir: pasBectu 70 Mk B 20 M1 crepuiibHoro H®B (pacteop x500).

- Tpuncun-23/[TA 0,05 %: pazsectu Tpurnicun-2JITA 0,5 % B 10 pa3 B crepribHoM HDB.

- IlpurortoBnenune ¢QuaepHpix KieTok: paszBectn wmuromunuH C B Boge n0 200 wMKr/mi,
pexomenayemasi pabodasi KoHeHTpauuss 10 MKr/mi, Mbl ucnoibzyem 5 MKr/mi. OOpaboTartb
sMOpuoHanbHbIe GuOpobdaacTsl Mplmiei TuHIN CD-1 13 sMmOpuoHoB ctaguu 13,5 nHeit (moay4deHsl
u3 LIKIT «SPF-suBapuii» Ulul" CO PAH) na 2-3 naccaxxe muromuiiuaom C B TeueHue 2-3 u.
Tpwxnabl ipombiTh KiIeTku HOB, cuars TpuncuaoM-2JITA, nHAKTUBUPOBATH TPUIICHH CPENIOH C
FBS (He mMeHee yem OIHUM OOBEMOM), MOACYHTATH KOJUYECTBO KJIIETOK, HEHTPU(YTHPOBATH,
3aMOPO3UTH ATMKBOTHI B Cpejie 71 3aMOpO3KH (0T 1 10 5 MutH Ki1./mi1). 3a IeHb J10 UCTIOJIb30BaHUs
buaepHbIX KIETOK pa3MOpPO3UTh B cpefe At DDPM, paccaauTh Ha KeJTAaTHHU3UPOBAHHBIC YAIIKH

IeTpu B KoHIEHTpamuy 15 ThIC KI1./cM2,

[Tonmy4yenne sMOPUOHATIBHBIX CTBOJIOBBIX KJIETOK MBIIIN

Jenb —1. Pazamopo3ka ¢punepHbIX KIETOK

1) KenaruHuzupoBaTh HEOOXOAUMOE YHUCIO KYJIbTYpalbHbIX IJIAHIIETOB (CM. pa3feln
[ToaroroBka peareHToB).

2) Hanutb B 5 Ma mpoOupky 4 mi cpeast st DOM.

3) JlocTaTh U3 KPUOXPAHWIIUILA C KUAKUM a30TOM Kpronpooupky ¢ 9OM u nomecTuth
Ha BojsiHyto OaHto Ha 37 °C. JlokmaTbes, MoKa KIETKU Pa3MOpO3ATCS, HO elle OyIeT OCTaBaThCs
KYCOYEK JIb/Ia.

4) [Tepenectu B mpoOUpKY ¢ Temioi cpenoi, ueHtpudyruposars npu 300 g 3 muH,
yOpaTh CynepHaTaHT M PaccaJuTh Ha JKETaTHHU3UPOBAHHBIE IJIAHIIETHI co cpenoit st DPM (0,5
MIT Ha JIYHKY 24-JTYHOUHOTO TUTAHIIETA) C INIOTHOCTHIO 15 THIC KI1./CM?.

5) [ToxaunBaHMEM IJIATO PABHOMEPHO paclpeesuTh KIETKH 10 MOBEPXHOCTH IIACTUKA
u niepenect B CO2-uHKyOaTop.

Henb 0. Paccagka SMOpHOHOB MBIIIN

6) Yo6pats cpeny ¢ puaepHbIX KieToK, mpoMbITh HOB, 106aBuTh B iyHKH 24-TTyHOUYHOTO

manmera 1 mi cpeasl «KSRy».
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7) Paccanute 3,5-1HEBHBIE 0aCTONMCTHI MBIIIH (HanmpuMmep JuHui Mbimei 129, C57BL
i BALB) 6e3 30HbI neutonua Ha GpuiepHbie KISTKH.

Hens 6. [lepecanka npukpenuBmuxcs 01acTOLUCT

8) CHSATBH KOJIOHHIO KJIETOK IIJIAaCTHKOBBIM HOCOM, poMbITh HDB, nakydbuposats 5—-10
MUH B 2,5 % Tpuncune, pecycneHaupoBathb B 1 mi cpeasl «FBS» u mepenectn Ha puaepHbIe KICTKH.

Hens 7. [lepecanka npukpenuBmuxcs 01acTOLUCT

9) CmenuTts cpeny Ha «KSR».

Henn 8 u nanee

10)  Memnsats cpeny Ha «KSR» exennesno. [Ipu noctmxennu miotnoctu 6osee 90 % mnm
Py U3MEHEHUU MOP(OIOTHH KOJIOHUH POBOAUTH nepecanky IC KiIeTok. YOpaTh cpeny, IpOMBITh
H®B, nokperts 0,05 % Tpurnicuanom-2/ITA, momectuts Ha 3 MuH Ha 37 °C.

11)  JIo6GaButh omuH o0beM cpeabl «FBSy, pecycnenaupoBars, HeHTpUYrHpOBaTh MPH
300 g 3 muH, paccaauTh Ha (UAEpPHBIE KIETKH B COOTHOWIEHWH 1:2—1:12 B 3aBHCHUMOCTH OT
IJIOTHOCTHU KJIETOK.

12)  Ha crieayromuiuii 1eHb U JI0 CIACIYIONICH Mepecaaku MeHATh cpeay Ha «KSRy.

13)  Tlocie monydYeHus TOCTATOYHOIO KOJHYECTBA KJIETOK 3aMOpo3uTh 5—10 ammyn DC
KJIETOK: TOCJ€ CHATUS KJIETOK U UEHTpU(YTUpOBaHHS OCAJAOK C JYHKU 12- wim 6-TyHOYHOTO
IUTaHILIETa pecycleHAupoBaTh BuOpanueil uiau B 20 MKJI cpesibl, MATKO peCyClieHIupoBaTh B 1 M
Cpe.bl JUIsl 3aMOPO3KH, IOMECTUTh B KPUOKOHTEIHEp U cpa3y noctaButh Ha -80 °C. Ha cnenyromuii

ACHBb IICPCHECTU B KPUOXPAHWIINIIEC C ) KUAKHUM a30TOM.

IIpu mnoarotoBke COIIl «llonyyeHne >MOpPUOHANBHBIX CTBOJIOBBIX KJIETOK MBIIIN»
HCIIOJIB30BAHBI CICAYIOINUE TUTCPATYPHBIC HCTOUHUKU!

1 Bryja V., Bonilla S., Cajanek L., Parish C.L., Schwartz C.M., Luo Y., Rao M.S., Arenas
E. An efficient method for the derivation of mouse embryonic stem cells // Stem Cells. 2006. 24(4).
844-849.

2 Menzorov A., Pristyazhnyuk I., Kizilova H., Yunusova A., Battulin N., Zhelezova A.,
Golubitsa A., Serov O. Cytogenetic analysis and DIk1-Dio3 locus epigenetic status of mouse
embryonic stem cells during early passages // Cytotechnology. 2016. 68(1). 61-71.
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IMMPUJIOXKEHUE JI
CrangaprtHas onepanuoHHas npoueaypa «lloxyuenue nepedpanbHbIX OpraHOUI0B U3

IJIFOPUTIOTCHTHBIX CTBOJIOBLIX KJICTOK YCJIOBCKA»

Cocrasneno: T.A. llInaiinep, m.H.c., A.I'. MeH30poB, k.0.H., B.H.C.

Copep:xanre U HA3HAYCHHE: OTPEEIISICT TPOTOKOI TOTYyUSHUS IepeOpatbHBIX OPTaHOHIOB
U3 IUTIOPUITOTEHTHBIX CTBOJIOBBIX KJIETOK YEJIOBEKA

Mecronaxoxaenue: Ullul" CO PAH

[TepecmoTp uepes: 1 roxg

UYenoBeueckuil MO3T SBJISIETCS OJAHUM U3 CaMbIX CIOXKHBIX OpraHoB. OH UMEET KaK CIOXKHYIO
KIJICTOYHYIO apXUTEKTYpPY, TaK U BBIIIOJIHAET CIOXKHbIe (PyHKIMOHABHBIE 331auu. He yTuBUTENbHO,
YTO UCCIIeJIOBAaTeNel [aBHO HMHTEPECOBAM MPOLECCHl €ro pa3BUTHS, CTAHOBJICHUA U
(YHKIIMOHUPOBAHUSI, OIHAKO HEIOCTYIHOCTb OpraHa JUisl pPas3JIMYHBIX SKCIEPUMEHTAIbHBIX
MaHUNYJISOUN BCerja MNpensTCTBOBala Mporpeccy B 3TOM obOinactd. MHorue Bblaaromuecs
pe3ynbTaThl OBUIM TMOJTYYEHBl Ha MOJENBHBIX JKHBOTHBIX, MPEXKIE BCEro TIpbI3yHaX U
4eNoBeK0OOpa3HbIX o0e3bsiHax. OJHAKO JaHHbIE OOBEKTHl CIHMIIKOM JajeKh B CTPYKTYPHOM
OTHOLIEHMH OT Mo3ra denoBeka. CTpeMHTENbHOE pa3BUTHE METOJIOB KJIETOYHOW OHOJOoruu
MO3BOJIUJIO PEKOHCTPYMPOBATh HEKOTOPBIE ACIEKTHl MPOCTPAHCTBEHHOM OpraHu3alii HEpBHOM
TKaHU 4esioBeKa U mpouecca e€ nudpdepeHuupoBku. OJHUM U3 CaMbIX BBIIAIOIUXCS JOCTHXKEHUN
NOCHAETHUX JIeT sBJseTcs pa3paboTka cucTeMbl LepebdpanbHbIX opraHouzoB (L[O) w3
TIOpUTIOTEeHTHBIX CTBOJIOBBIX KJeToK (IICK) demoBeka, KOTOpasi MO3BOJISET PEKOHCTPYHPOBATH
TPEXMEPHYIO ITATOAPXUTEKTOHUKY HEKOTOPBIX OTJEIOB TOJIOBHOTO MOo3ra [ 1, 2]. JlaHHast TEXHOJIOTUS
npeJcTaBiIsieT coO00M aOCOMOTHO HOBYIO M YHUKAIBHYIO MOJIENb, MO3BOJISIONIYI0 BOCCO3/1aBaTh
HavaJIbHBIE 3TAIbl PA3BUTHS F'OJIOBHOTO MO3Ta YEJIOBEKA U UCCIIEA0BATH TIOBEIEHUE HEPBHBIX KJIETOK
B YCJIOBHUSX MAaKCHMAaJbHO MPUOMKEHHBIX K In vivo. OcoOyro nmerHocts [[O mpencraBisioT s
M3YYEHHUs IaTOJIOTUYECKUX U3MEHEHHMH (DeTaJbHOro roJIOBHOIO MO3ra, BBI3BAHHBIX Pa3UYHBIMU
XpOMOCOMHBIMU [3, 4] min MH(YEKIMOHHBIMH 3a00seBaHusAMH [5]. YCcTaHOBIEHHE MOJEKYISIPHO-
TeHETUYECKUX U KIIETOYHBIX MaTOJOTHYECKUX MEXaHM3MOB MHOTHX Oose3Hei Ha mozenu L{O moxer
NOMOYb B Pa3pabOTKe MOTEHLMAIbHBIX JIEKAPCTBEHHBIX MpernapaTtoB [6] W, B KOHEYHOM HTOTE,
CIIY’)KUTh YHUKaJIbHOU CUCTEMOM AJIs UX TecTUpoBaHus [7].

CrannaptHas oneparonsas npouenypa (COII) «Ilomydyenne nepedpaibHbIX OPraHOUIOB U3
IUTIOPUTIOTEHTHBIX KJIETOK YEeJNOBEKa» pa3pabdoTaH B KauecTBe CcTaHjaapra s oOecredeHus

kadecTBeHHOro mnpouecca noaydeHuss O denmosexka mis HKII «Kommekuusi mirOpUIIOTEHTHBIX
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KYJIbTYp KJIETOK 4YeJlOBeKa M MIIEKOMUTAIOMMUX OO0IIeOHOIOTHYeCKOro U OMOMEIUIUHCKOTO
HarnpasieHus» (Komnexkuun) ULul" CO PAH.

Lenp pa3pabOTKM CTaHJAPTHOW ONEpPAlMOHHON NpPOLEAYpPHl COCTOMT B YHU(DUKALUHU
MOJTyueHus 1IepeOpaabHBIX OPraHOUAOB U3 IUTIOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK UEIOBEKa.

Pa3paborannas COII pekomeH0BaHa sl UCIIOJIB30BAHUS B ITOAPA3ICICHUAX, pAOOTAIOLINX
C KyJIbTypaMU KJIETOK YE€JIOBEKa U )KUBOTHBIX.

B xo11e paboThl MBI PyKOBOJICTBOBAIIMCK: ITpaBUiIaMu JabopaTopHoit npaktuku (IIpunoxenune
K [Ipukazy MunucTepcTBa 31paBOOXpaHEHHUs U COIMaIbHOro pa3BuTus Poccuiickoit @eaepanuu ot
23 aprycra 2010 1. Ne 708H) u 'OCT P 53434-2009. Ilpuanunel Haajaexamen J1abopaTtopHOM
npaktuku. M.: Crannapruagopm. 2010. 12 c.

Bce paboTel, mpoBoMMBIE B YCIOBUSX J1a0OpaTOPUH, JOHKHBI BECTUCh B COOTBETCTBUHU C
MpaBWJIaMU TOXApHOI 0€30MacHOCTH U OXpaHbl TpyAa. Ilpoueaypsl, Tpedyrole CTepUIbHOCTH,
MIPOBOJAT B JIAMUHAPHBIX OOKcax, KjaccoM OezonacHoctu He Huxke |l. [Ipu pabote obecnieunBarores
YCIIOBHS, MPEIOTBPAINAIONINE 3apaKCHNUE MepcoHaia WHPEKIMOHHBIMU areHTaMH U3 MEPBHYHOTO
Ouomarepuarna.

Bce obGopynoBaHue mpoXOguT MpOLENypy KaIUOPOBKH COTPYAHHUKAMH JaOOpaTopuu ¢
MEPUOANYHOCTHIO U C UCIIOIF30BaHUEM METO/I0B, KaK 3TO yKa3aHO Ipou3BoauTeneM. Bee pacxoaHbie
MaTepHalibl U PEAKTUBBI JIOJDKHBI UMETh COOTBETCTBYIOIIME CEPTHU(HHUKATHI KAaYeCTBA U XPAHUTHCS
COOTBETCTBEHHO cHEU(UKALINN.

KoHTponb BBIMONIHEHUsT TYHKTOB TMPOTOKOJIa Bo3jaraercs Ha PykoBogurtens padoT.
OTBETCTBEHHOCTh 32 BBINIOJIHEHHE JaHHOW MpPOLEAYpbl HECYT BCE COTPYIHMKH, YYAaCTBYIOLIUE B

HUCCICIOBaHUU.

ObopynoBaHue 1 MaTepUAIIbI
Ilepeuenv Heo6x00uM020 060PYO0BAHUA U PACXOOHBIX MAMEPUANO8

JlabopaTopHoe 00opynoBanue (IpUBEACHBI BO3MOKHBIE BAPUAHTHI TPOU3BOUTENICH U MAPOK
000pyTOBaHUS )

Jlnst Gosbliei 4acTd OOOpYAOBAaHHUS HUMXKE HE yKa3aH IMPOU3BOAMTENb, TaK KaK MOXHO
UCIMOJIb30BaTh MPUOOPHI pa3HbIX NpousBoauTeneld. KpHokoHTeliHep Takke MOXKHO 3aMEHMTh Ha
AQHAJOTUYHBIMN.

- Jlamunapnsiii mkag || kmacca 3amuThI.

- Habop numnerox 10, 20, 100, 200, 1000 mx1.

- [Munerounsiit nozarop 0,5—-100 mi.

- Kpuoxonreitnep (Thermo Fisher Scientific, 5100-0001).

- Hentpudyra-soprekc mis npodupok 0,5 u 1,5 m.
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Hentpudyra mus mpodupox 10 u 50 M.

COz-unky0baTop (KyIbTUBHpOBaHME KIETOK npousBoautcs npu 5 % COz2u 37 °C).

Tepmocrar Ha 37 °C.

XonoguneaukHu Ha —80 °C, —20 °C u +4 °C.

NHBepTHpPOBAaHHBIN MUKPOCKOII.

Kproxpanumuuie ¢ ;KUJIKUM a30TOM.

OpOuTanbHbIi MIEHKeEp.

ManeHbKuii IUHIIET.

PacxomHbie MaTepualibl M peakTHBBI (TIPUBEICHBI BO3MOXKHBIC BapHAHTBI IPOU3BOAUTEICH
MaTepHaJiOB U PEAKTUBOB)

VYka3aHHbIC HIDKE PEarcHThl MOXKHO 3aMEHSTh Ha aHAJOTMYHbBIC OT JAPYTUX IPOU3BOAUTEICH,
MOATOMY, HAaIlpUMEp, JUIsl YacTH IUIACTHKOBBIX PACXOJHBIX MAaTCPHAIIOB TPOM3BOIUTEIL HE
yka3zaH. B paznene Oxuaembie pe3yabTaThl HEOOXOJMMbIC MaTepUAIIbI TPUBEICHBI B TEKCTE.
Cpena mTeSR1 (StemCell Technology, 858450).

Cpena DMEM/F12 ¢ GlutaMAX (Thermo Fisher Scientific, 31331-093).

Cpena Neurobasal (Thermo Fisher Scientific, 21103049)

FBS (fetal bovine serum, ceiBopotka kposu Teisar) aast OC kierok (Thermo Fisher Scientific,
16141079).

KSR (knockout serum replacement, HokayTHBIN 3ameHuTeNnb CchiBopoTKH) (Thermo Fisher
Scientific, 10828-028).

Stem Pro Accutase Cell Dissociation Reagent (Thermo Fisher Scientific, A1110501).

GlutaMAX (Thermo Fisher Scientific, 35050038).

NEAA (non-essential amino acid, ne nezamennmbie amuaokuciotsl) (Thermo Fisher Scientific,
11140050).

[MenumumH-ctpenromuria (Thermo Fisher Scientific, 15140122).

Harpuii-pocharusriit 6ydep (HOB) (Amresco, Am-E404-100).

2-mepkanrtodTanon (Thermo Fisher Scientific, 1985023).

bFGF (basic fibroblast growth factor, ocaoBHoli dakrop pocra ¢pudbpodmacro) (Thermo Fisher
Scientific, 13256029).

BSA (bovine serum albumin, Obrumii ceiBopoTouHsiii an0ymuH) (Sigma-Aldrich, A3311).
[enapun (Sigma-Aldrich, H3149).

Y-27632 (naruburop ROCK -kuna3) (StemCell Technologies, 72302).

JHo6aska N-2 (Thermo Fisher Scientific, 17502048).

Jlo6aBka B-27 6e3 Buramuna A (Thermo Fisher Scientific, 12587010).

Jlo6aska B-27 (Thermo Fisher Scientific, 17504044).
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Wucynun (pactBop), (Sigma-Aldrich, i19278).
Matrigel (Corning, 356234).
[Tnanmer 96-myHouHblii ¢ U-00pa3HBIM THOM W HHU3KOQAre3WBHOH MmoBepxHOCThIO (Corning,
CLS7007).
[Tnanmer 24-myHOYHBINA, 1T pabOTHI C CYCHEH3HMOHHBIMU KyiabTypamu KieTtok (Eppendorf,
0030722019)
[Tnanmer 6-IyHOYHBINA, A paOdOTHI ¢ aAre3WBHBIMH KyiabTypamu kietok (Eppendorf, 0030
720.113).
Yamka [Tetpu quamerpom 100 Mm, 1t paboThI ¢ aAre3UBHBIMU KylbTypaMu kiieTok (Eppendorf,
0030 702.115).
CrepuiibHbIE CEPOJIOTUYECKHUE MUIETKH 00beMoM 5, 10 u 25 mi.
ITimactukoBeie HOCHI 00beMoM 10, 200 1 1000 mK1.
[TnacTukoBbie poOupku oobemom 0,5 u 1,5 M.
[IpoOupku crepuibHbie, 5 Mt (Axygen, SCT-5ML-S).
[Tpobupxu crepunbhbie, S0 mi (Corning, 430291).
Parafilm® M (mapadunsm), 5 cm x 7600 cm
Jluanu TICK uyenoBeka (LIKIT «Komiekiusi MIIOPUIIOTEHTHBIX KYJIbTYp KJIETOK 4YelOBEKa W
MJIEKOTIUTAIOIIUX OOIEOMOIOrHYecKoro M OnoMenuuuHCKoro HamnpasieHus» (Komnexunn)
NLul" CO PAH).

Iloozomoseka mamepuanos
Cpena mna xynstuBupoBaHusa IICK uemoBeka MTESR1 (cpema s IICK): mTeSR1
(TOATOTABIMBAETCSI B COOTBETCTBHHM C PEKOMEHJALMSMHU TPOU3BOIAUTENS), *1 MEHUIMILIHH-
CTPENTOMHUIIVH.
Cpena st KynbTuBHpOBaHUs MOpHouaHbIX Tenelr (cpexa mist 3T): cpena DMEM/F12, 20 %
KSR, 3 % FBS, x1 GlutaMAX, x1 NEAA, x1 neHunuuidH-cTpentoMuia, 100 MxM
2-mepkanrtodTanoi, bFGF B paboueii KoHIIEHTpaIuK 4 HI/MIL.
Cpena ans meripansHoit uaayknun [ICK: cpera DMEM/F12, x1 N-2, x1 GlutaMAX, x1 NEAA,
remapuH B paboueit KoHIeHTpauu 1 MKr/mi, X1 IeHHIIMIUTMH-CTPETITOMUIIMH.
Cpena Juist KyJIbTUBUPOBaHHUSI IiepeOpaibHbIx opranouaos (cpena it 1[0): Cpena DMEM/F12 u
Neurobasal B cootHomenun 1:1, x0,5 N-2, x0,5 B-27, x0,5 NEAA, x1 GlutaMAX, uHCY/IHH B
paboueit KoHmeHTpamu 1 MKr/mi1, X 1 neHunuuH-cTpenToMuIint, 100 MkM 2-mepkanTo3TaHo.
H®b: pactBoputh TabiaeTky B BOJAE B COOTBETCTBUM C PEKOMEHJAIMeW INPOU3BOAMUTEINS,

IMPOAaBTOKJIABUPOBATh.
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- Crok bFGF: pactBoputs 10 mxr bFGF B 200 mn DMEM/F12 ¢ 10 % KRS mis nonydenus
pactBopa ¢ koHneHTparuei 50 Mkr/mit. [IpuroTOBUTH aTMKBOTHI M 3aMOPO3UTH IS TaTbHEHIIIEro
xpanenus npu —20 °C.

- T'emapun: pactBoputh 50 Mr renapuna B 1 mu x1 HOBb s monydeHusi CTOKOBOro pacTBopa ¢
KoHIIeHTpanuen 50 Mr/mi. XpaHUTh MPUTOTOBIICHHBIN pacTBOp MOHO 1pH 4 °C B TeueHHUE ABYX

JICT.

[Tony4yenune nepeOpaabHbIX OPraHOUI0B U3 ITFOPUIIOTEHTHBIX KJIETOK YeloBeKa

Henb —5. Pazmopo3ska [ICK yenoBeka

1) [TonroroBuTh 6-myuHbIN MIaHmeT 11 KyiabTuBupoBanus [ICK yenoseka. [l aToro
IIPEJIBAPUTENIHO Pa3MOPO3UTH Ha JIbY aIMKBOTY MaTpureis o0béMom 50 MK, pacTBopuTh B 10 M1
xononaHo# cpeapl DMEM/F12 u 3amonHuTh JyHKH PacTBOPOM, PABHOMEPHO PACIPEICIIUB M0 BCEi
nosepxHoctu. [Tomectuts muanmer B repmoctat Ha 37 °C u octaBuTh MUHUMYM Ha 30 muH. [Tocne
MOJUMEpH3aIMi MaTpUress NpoObITh aBa paza Temioi cpepoit DMEM/F12. Tloarorosnenubie
TakUM 00pa3oM IaHemeTs! s KyabTuBupoBanus [ICK yenoBeka Moryt XxpaHuThest 10 7 1HEH Ha
4 °C.

2) Hanute B 10 M1 nmpoOupky 9 mi cpenst mist OT.

3) JlocTaTh U3 KpHOXpaHUIIHUINA € KUJAKUM a30ToM Kpuornpobupky ¢ IICK uenoseka u
MMOMECTUTH Ha BoJsHYI0 Oanro Ha 37 °C. JloxkaaThes, MOKa KIETKA pa3MOpO3ATCs, HO eiie Oyaer
0CTaBaThCs KyCOUEK JIbJA.

4) [Tepenectu B mpoOUpKy ¢ Temioi cpenol, ueHTpudyruposars npu 500 g 3 muH,
yOpaTh CcynepHaTaHT M paccajuTh Ha 6-JIyHOUHBIH IUIAHIIET ¢ 2 MJ cpeabl Ha JIyHKy. [lnomane
paccaiku JOJKHA COOTBETCTBOBATH IUIOLIA/IN, C KOTOPOM KJIETKU ObUIM CHSTHI Ha 3aMOpO3Ky. s
YBEJIMYEHUS] BBDKMBAEMOCTH KJIETOK B cpeny no0aButh uHruoburop ROCK kwunaz Y-27632 B
KOHEYHOH KOHLIEHTpauu 1 MM.

5) [ToxaunBaHMEM IJIATO PABHOMEPHO paclpeesuTh KIETKH 110 OBEPXHOCTH IIACTUKA
u ieperecTd B CO2-uHKyOaTOp.

Henb —3. [lepecaaka [ICK yenoseka

6) [1CK nomxubl uMeTh m0THOCTH 70-90 %. YOpaTe KyabTypajabHYIO Cpey, IPOMBITH
H®Bb, no6asuts 0,5 mxi Stem Pro Accutase u nmepenectu B Tepmoctat Ha 37 °C. Kaxmayio MUHyTY
MOKAa4YMBaTh KJIETKU U KOHTPOJIMPOBATh OTKPEIJICHUE OT IJIACTUKA MOJT MUKPOCKOIIOM.

7) [Tocne oxpyriaeHus KIETOK pecyCleHAMpPOBaTh B 2—3 KpPaTHOM M30BITKE Cpeabl s
[ICK no obpa3oBaHMs CYyCIIEH3UU E€AMHUYHBIX KJIETOK M paccaauTh B cooTHomeHun 1:3-1:6.

B teuenune nepBrix Tpex aHeH B cpeny g kynabtuupoBanus [ICK mobasmste marnéurop ROCK
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KrHa3 Y-27632 B KOHEYHOW KOHIIEHTparuu 1 MM mjis Toro, 4to0bl MOBBICHTH BBIKHBAEMOCTH
KJIETOK.

Henb 0—6. ®opmuposanue T u3 IICK yenoseka

8) I1CK mosmkubl uMeTh 10THOCTE 70—90 %. YOpath KyabTypalbHYIO CpEy, IPOMBITH
H®Bb, no6asuts 0,5 Mk Stem Pro Accutase u nepenectu B TepmoctaT Ha 37 °C. Kaxmyro MUHYTY
[IOKAa4YMBaTh KJIIETKU U KOHTPOJIMPOBATH OTKPEIJIEHUE OT IUIACTHKA I10J] MUKPOCKOIIOM.

9) [Tocne okpyriieHHs! KJIETOK PECYCIEHIUPOBATh B 2—3 KpaTHOM U30OBITKE Cpeibl IS
[1CK no oOpa3oBaHus CyCIIEH3UN €UHUYHBIX KJIETOK U paccaauTh B 96-1yHOUHBIE M1aHmeTsl ¢ U-
00pa3HbIM THOM B cpeny 1t KyinbTuBupoBanus T B kommmuectBe 9000 kineTok/myHky. O0beM cpebl
B KQ)KJOM JIyHKE JOJDKEH ObITh He MeHee 150 MKiI.

10) [Ipon3BoauTH, CMEHY Cpenbl B TE€UEHHE CICAYIOIMX S5-TH AHEH C J00aBiICHUEM
uaruouTopa ROCK kuna3 Y-27632 B koHEUHON KOHIIeHTparuy 1 MM 1 HabI01aTh 3a ©3MEHEHHUEM
Mopdonoruu u pazmepo DT (OHU AOIKHBI KUMETh MIAPOOOPa3HYI0 POPMY C UETKO Pa3TUIUMBIMU
rpaHULIaMN).

Henb 6—-11. Unaykuus weripansHoit nuddepenuupoku B OT.

11) K stomy nuro OT gomxubl gocturayts 500—-600 MKM B [uaMeTpe U UMETh IaJIKyIO
noBepxHocTh. llepenectn kaxmoe OT B 24-1yHOUHBIM MIaHIIET VIS KYJIbTUBUPOBAHUS
CYCIIEH3HOHHBIX KieToK B 500 MKia cpenbl [uis HelpaiabHOW MHAYKUMU. [ mpenoTBpaieHus
MeXxaHU4YecKux noppexaeHuii T nepeHoc cieayer OCymecTBISITh INIaCTUKOBBIM HOcoM Ha 200 MKi1,
npeaBapuTeNbHO 00pe3aB ero y3Kyk 4acTh.

12)  Cwmenuts cpeny uepes 48 4 mocie nepenoca DT B 24-nyHouHbIi mnaniiet. Habmonats
3a Mopdonornyeckumu usmeHeHussMu DT npu uHAYKUIUM HeipanbHOU auddepenunposku. Ilpu
IIPOCMOTpE MOJ CBETOBBIM MUKPOCKOII yepe3 3—5 AHeH JOKHBI MOSABISATHCS 00J1aCTH HEUPOIUTEINS
C XapaKTepHOH pajnanbHOM opraHu3anueil u nceB1ocTpaTuuKaueil KIeTOYHbIX CIIOEB.

Henb 12-90. Ilepenoc 1O ¢ unayupoBaHHON HEHpOANUTENNATBHON TU(PepeHIIMPOBKON B
MaTpUTEJIEBbIN KapKac U KyJIbTUBHPOBAHUE.

13)  Pa3mMopo3uTh Ha b1y ATUKBOTY MaTpureis 00bEMoM 500 MKII.

14)  IloAroToBHTH NOIOKKY M3 MapaduiibMa sl GOPMUPOBAHUS Kanenb Marpuress. s
ATOTO HAJIOXKUTH KBaJIpat napaduibMa Ha MOBEPXHOCTh ITYCTOTO JOTKA JUIs INIACTUKOBBIX HOCOB 200
MKJI, aKKypaTHO HaJaBUTh Ha KaXkJI0€ OTBEPCTHE B JIOTKE I (OPMUPOBAHMS HEOONBIINX JIYHOK B
napadpunbme. [lockonbky mnapaduiabM HE CTEpUIEH, MPOBECTH CTEPHIM3ALUIO TOTYyYEHHBIX
noJyI0KeK, oopadoraB Y® B reuenue 30 MuH, IpeIBapUTEIbHO IOMECTUB UX B aliku [lerpu.

15) Ilepenectu kaxapii L{O B TyHKY MOUTOKKM W3 napaduibma. s npeaoTBpanieHus
MexaHndeckux noBpexaeHuii [{O nepeHoc cienyer ocymecTBIsATh IIIaCTUKOBBIM HOCOM Ha 200 MK

¢ oOpe3aHHOW y3KOH 4YacThio. Tak ke HeoOXOoaMMO TpenoTBpaTuTh mepecbixanue 11O B MOMEHT
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NepeHoca W 3aKOYeHHs B MaTpureneBbli kapkac. [[nsi 3TOro HacTOSTENbHO PEKOMEHAYETCS
OJTHOBPEMEHHO OCYIIECTBIIATH NepeHoc He 6omee 16 L1O.

16) TlonHOCTBIO yIAINThH OCTATKH CPebl, OKpysxatomiei 1O B myHKaX MOUIOKKH U cpasy
ke 100aBUTh Karumo MaTpurens oobemoM 25-30 mki. [Tpu momornu miacTukoBoro Hoca Ha 10 MK
BBIPOBHSATH U ycTaHOBUTH 1O B 1IeHTpe KaIiu MaTpures.

17) Ilomectutp wamku Iletpu ¢ momIoKKamMu u3 napaduiibMa U 3aKIFOUYCHHBIMH B
MmaTpureneBbiit kapkac 1O ais nmomummepusanuu BHEKIeTO9HOTO MaTpukca B CO2-unkybatop mpu 37
°C na 30 muH.

18) Jlo6aBuTh B HOBYIO yamky Ilerpu 12 mut cpenst miis LHO. Akkyparao niepenectu 110,
3aKJIFOUYEHHBIE B KAIlJIU MAaTPUTEII B CPELY, UCII0JIb3YS IJIACTUKOBBIE HOCUKH Ha 10 MKJI U MalleHbKUN
nuHIeT. B nepsrle 4 1HS KyJIbTUBUPOBAHUS Cpelia JOIDKHA COAEPKaTh 100aBKy B-27 Ge3 BuTamnHa
A. IlepemectuTts vaniku [letpu B CO2-unkybatop.

19) Cwmenuts cpeny mis L{O yepes 48 4 u mpoAOIKUTH KyJIbTUBUPOBAHHE €IIE B TEUCHUE
48 u.

20)  Cwmenuts cpeay mis 11O, comepkarnyio nodaBky B-27, comepskalinyio BUTaMUH A.
CMeHy cpely MpOU3BOJIUTH HE IMOJHOCTBIO, OCTaBiAs 2—3 M, AN TOTO 4YTOOBI M30EXaTh
noacymmuanus LO.

21) Pacnonoxxute B CO2-uHKyOaTOpe OpOMTAJIBbHBIN IIEHKep, YCTaHOBUB pabouyuit
pexum 85 06/muH u nomectuth yamku [letpu ¢ 11O Ha mnatdopmy opOUTaIBLHOTO IICHKEpa.

22)  KymeruBupoBath 11O, MeHsist cpeny kaxabsie 3—4 aHs. [IpomomKUTENbHOCTD

KYJIbTUBHPOBAHUS 3aBUCHUT OT Ilesielt akcnepuMenTa (ot 1 10 9 mecsiies).

IIpu noaroroBke COIIl «llonmydyenue nepeOpaIbHBIX OPraHOMJIOB W3 IUIFOPUIIOTEHTHBIX
CTBOJIOBBIX KJICTOK YCJIOBCKA» UCIIOJIB30BAHBI CJICAYIOMIUC JIUTCPATYPHBIC HCTOYHUKHU:

1 Lancaster M.A., Knoblich J.A. Generation of cerebral organoids from human pluripotent
stem cells// Nat Protoc. 2014. 9(10). 2329-2340.

2 Lancaster M.A., Renner M., Martin C.A., Wenzel D., Bicknell L.S., Hurles M..E., Homfray
T., Penninger J. M., Jackson A.P., Knablich J.A. Cerebral organoids model human brain development
and microcephaly // Nature 2013. 501(7467). 373-379.

3 Bershteyn M., Nowakowski T.J., Pollen A.A., Di Lullo E., Nene A., Wynshaw-Boris A.,
Kriegstein A.R. Human iPSC-Derived Cerebral Organoids Model Cellular Features of Lissencephaly
and Reveal Prolonged Mitosis of Outer Radial Glia// Cell Stem Cell. 2017. 20(4). 435-449.

4 |lefremova V., Manikakis G., Krefft O., Jabali A., Weynans K., Wilkens R., Marsoner F.,
Brandl B., Miiller F.J., Koch P., Ladewig J. An Organoid-Based Model of Cortica Development
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Identifies Non-Cell-Autonomous Defects in Wnt Signaling Contributing to Miller-Dieker Syndrome
/I Cell Rep. 2017. 19(1). 50-59.

5 Qian X., Nguyen H.N., Song M.M., Hadiono C., Ogden S.C., Hammack C., Yao B.,
Hamersky G.R., Jacob F., Zhong C., Yoon K.J., Jeang W., Lin L., Li Y., Thakor J., Berg D.A., Zhang
C., Kang E., Chickering M., Nauen D., Ho C.Y., Wen Z., Christian K.M., Shi P.Y., Maher B.J., Wu
H., Jin P., Tang H., Song H., Ming G.L. Brain-Region-Specific Organoids Using Mini-bioreactors
for Modeling ZIKV Exposure // Cell. 2016. 165(5). 1238-1254.

6 Li C., Deng Y.Q., Wang S., Ma F., Aliyari R., Huang X.Y., Zhang N.N., Watanabe M.,
DongH.L., LiuP., Li X.F.,YeQ., TianM., Hong S., Fan J., Zhao H., Li L., Vishlaghi N., Buth J.E.,
AuC., LiuY. LUN.,,DuP,QinF. X.,Zhang B., GongD., Dai X., Sun R., Novitch B.G., XuZ., Qin
C.F., Cheng G. 25-Hydroxycholesterol Protects Host against Zika Virus Infection and Its Associated
Microcephaly in aMouse Model // Immunity. 2017. 46(3). 446-456.

7 Zhou Q., Brown J., Kanarek A., Ragjagopal J., Melton D.A. In vivo reprogramming of adult
pancreatic exocrine cells to beta-cells // Nature. 2008. 455(7213). 627-632.
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IMPMJIOXEHUE M

CrangaprHas oneparnuonHas nporeaypa « Tpanchekus KIeTOK MICKOMUTAIOITIX)>

Cocrasneno: A.I'. MeH3opoB, K.0.H., B.H.C.
ConeprkaHre U Ha3HAYCHHUE: OMPEEIIeT MPOTOKOI TPAaHCHEKITUN KIETOK MICKOIMUTAIOIINX

Mecronaxoxaenne: Ullul" CO PAH

[TepecmoTp uepes: 1 roa

BHeceHne reHeTHYecKMX M3MEHEHHH yIOOHO MpPOBOIUTH IN VItr0 Ha KylIbTypax KIETOK.
B sTOM ciydae MOXKHO OCYIIECTBISATH BEIOOP KIOHOB, B KOTOPBIX MPOU30IILIO KeJTaeMOe N3MEHEHHE
reHOMa, ¥ JaXe IIOCIeOBATEIIbHO BHOCHTH HECKOJBKO TEHETHUECKUX  MOIU(PHUKAIIHIA.
B 3aBucumocTH oT 1enu u yao6cTea A1 0TO0pa reHeTHYeCKU MOAU(PHUIIMPOBAHHBIX KIIOHOB MOXKHO
ucnons3oBath (¢uyopecueHtHsie 6enku (GFP u T.0.) W/uMnum ycTOMYMBOCTH K aHTHOMOTHKAM.
B nacrosmeit COIT onrican o gpoOHBINA IPOTOKOJ TPAaHC(EKIIMN KIETOK MICKOTTMTAIOIIHX.

CrannaptHas onepaunonnas npoueaypa (COII) «Tpancdexius KIETOK MIESKOMUTAOIINX)
pa3paboTaH B KauecTBE CTaHAAPTA /sl 00eCcIeYeHHsl KaUeCTBEHHOTO Ipoliecca TPaHC(HEKIIUHU KIETOK
miekonutaonmx a1 LKII «Kosulekuus IUTIOPUIOTEHTHBIX KYJIbTYP KIETOK 4YeJIOBEKa U
MJIEKOTIUTAONIUX 001e0roIornyeckoro u onomMenuuHckoro HanpasieHus» (Komnexun) U ul"
CO PAH.

Ilenp pa3paboOTKM CTaHJAPTHOW OMNEpPalMOHHOM MpOLEIYpbl COCTOUT B YHU(DUKALUHU
npoliecca MoJy4eHus: FeHeTUYeCKH MO (UIIMPOBAHHBIX KJIETOK.

Pa3paborannas COII pekomeH10BaHa JIsl UCTIOJIB30BAHUS B NTO/IPA3/ICIICHUSAX, paOOTAIOLINX
C KyJIbTypaMu KJIETOK YeJIOBEKa U KUBOTHBIX.

B xoze paboTsl MBI pyKOBO/JICTBOBAJIMCH IIpaBUiIaMu JlabopaTtopHoit npakThku (IIpunoxenue
K [Ipukazy MuHucTepcTBa 31paBOOXPaHEHHs U COLMAIBHOrO pa3BuTusa Poccuiickon denepanuu ot
23 asrycta 2010 r. Ne 7081) u ITOCT P 53434-2009. ITpuHmunel Haajexamen 1adopaTopHOM
npaktuku. M.: Crannapruagopm. 2010. 12 c.

Bce paboThl, MpoBOAMMEBIE B YCIOBUSAX JaOOPAaTOPHH, TOJKHBI BECTUCh B COOTBETCTBUU C
NpaBUJIaMHU TOXKapHOH Ge30MmacHOCTH M oXpaHbl Tpyna. [Iponenypsl, TpeOyromme CTepUIbHOCTH,
IIPOBOJST B JIAMUHApHBIX O0Kcax, KiaccoM OezonacHoctu He Huxke |l. [Ipu pabote obecnieunBarorcs
yCIIOBUS, MPEAOTBPAILAONINE 3apaKeHHe NepcoHala MHPEKIIMOHHBIMU areHTaMH U3 MEePBUYHOTO
O6uomarepuana.

Bce o6opynoBanue MpOXOAWUT MPOLEAYPY KaJIMOPOBKM COTPYIHHKAMH J1a0OpaTopuu C

NEPUOANYIHOCTBIO U C UCITOJIB30BAHUEM METOA0B, KaK 3TO YKAa3aHO ITPOU3BOAUTCIIEM. Bcee pPacxoaJHbIC
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MaTepualibl 1 PEaKTHBBI JOJDKHBI HMETh COOTBETCTBYIOIINE CEPTH(UKATH KaueCTBA U XPAHUTHCS
COOTBETCTBEHHO CIIELU(UKAIIH.

KoHTponb BBINOJIHEHUS MYHKTOB MPOTOKOJNA BoO3Jaraercss Ha PykoBoautens palorT.
OTBETCTBEHHOCTH 3a BBINOJHEHHE JaHHOH MPOIEAYphl HECYT BCE COTPYAHUKH, YYacCTBYIOIIHE B

HCCICI0OBaHUU.

O6opynoBaHue U MaTepUaIIbI
Ilepeuenv Heobx00uM020 060PY008AHUSL U PACXOOHBIX MAMEPUATLOB:

JIaboparopHoe 00opynoBaHue (IIPUBEACHBI BOZMOKHbBIE BAPUAHTHI IPOU3BOIUTENICH U MAPOK
000py1I0BaHUs )

Jliga Gonpuiel yacTu 0O0OpyIOBaHHUS HI)KE HE yKa3aH IPOU3BOJUTENb, TaK KaK MOXHO
MCIIOJIb30BaTh MPHUOOPHI pa3HbIX MpousBoauTeneld. KpruokoHTteliHep Takke MOXKHO 3aMEHUTh Ha
AQHAJOTUYHBIM.

- Jlamunapnsri mkad || xnacca 3amuTs.

- Ha6op nuneroxk 10, 20, 100, 200, 1000 mx1.

- Ilunerounsiit gozarop 0,5-100 mi.

- Hentpudyra-soprekc mist npodupok 0,5 u 1,5 mi.
- Hentpudyra nns npodupox 10 u 50 mu.

- Xonogunpuuku Ha —80 °C, —20 °C u +4 °C.

- ABTOKIaB.

- IIpoTouHslif TUTOGITYOPUMETD.

PacxonHble MaTepuanbl U peakTUBBI (IPUBEIEHBI BO3MOKHBIE BapHaHThHI MTPOU3BOIUTENEH
MaTepHaJiOB U PEAKTUBOB)

YKa3zaHHbIE HUKE PeareHThl MOYKHO 3aMEHSTh HAa aHAJIOTMYHBIE OT IPYTUX MPOU3BOJUTENEH,
MO3TOMY, HAIPUMeEp, JJIS YACTH MJIACTUKOBBIX PACXOJHBIX MaTepUaIOB IPOU3BOAUTEINb HE YKA3aH.

- Opti-MEM | (Thermo Fisher Scientific, 11058021).

- Lipofectamine 3000 (Thermo Fisher Scientific, L3000008).

- Ilnanmer 12-myHo4HBIH, 1y1s pa®oThl ¢ aare3uBHbIMU KynbTypamu kietok (Eppendorf, 0030
721.110).

- Ilnmanmer 6-myHOYHBINA, IS pabOTHI C aare3uBHBIMH KyiabTypamu kieTok (Eppendorf, 0030
720.113).

- Yamxka [lerpu nuamerpom 100 MM, amst paboThI ¢ aAre3uBHBIMU KynbTypamu kieTok (Eppendorf,
0030 702.115).

- CTepuiibHBIE CEPOTIOTHYECKHE MUITETKH 00beMoM 5, 10 u 25 mut.

- IImactuxoBbie HOCBI 00BemMoM 10, 200 u 1000 MKJ1.
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- IInmactukoBbie mpoOupku oobemom 0,5 u 1,5 M.

- T'eHernyeckne KOHCTPYKLUU JJIs1 MOAU(DUKALIUN TEHOMA.

Tpancekuus KIeToK MIEKOMUTAIOIIUX

Henn 1

[TnoTHOCTH KJIETOK B JeHb TpaHcdeknuu nokHa Obith 50-80 %. Jlanee ykasan pacxon
peareHToB Ui TpaHC(EKIUU KyIbTyphl KIETOK Ha OJHOM JIyHKE 6-TyHOUYHOTO ruiaHmeTta. Jms 12-
JYHOYHOTO Tutanmiera u yamek [letpu quamerpom 10 cM He0OX0IMMO MPOU3BECTH MEPECUET.

1) Ho6asuts B 1,5 mut mpobupky 125 mxn Opti-MEM 1 u 5,6 mxa Lipofectamine 3000,
nepeMeniaTh Ha BOPTEKCEe HECKOIBKO CEKYH]I M OBICTPO OTIEHTPH(YTUPOBATH.

2) Jo6asuts B 1,5 Mt npobupky 125 mxn Opti-MEM 1, 2,5 mxr JIHK, nepememats Ha
BOPTEKCE HECKOJIbKO CEKYH]II M OBICTpO oTueHTpudyrupoBaTh. JJo6aButh 5 Mka pearenta P3000
(Bxoaut B koMIUIekT Lipofectamine 3000), nepememniaTh Ha BOPTEKCE HECKOJIBKO CEKYH] U OBICTPO
cOpocuTh Ha IIeHTpUdyTE.

3) Jo6asuts cmech IHK u P3000 x pactBopy Lipofectamine 3000, mepemeniats Ha
BOPTEKCE HECKOJBKO CEKYH/, 010k AaTh 10—15 MuH.

4) AKKypaTHO TIOMEHATh KYJIbTYpallbHyl0 cpeay Ha cpeny ©0e3 moOaBieHUsS
aHTUOMOTHKOB (2 MJI Cpelibl Ha JIYHKY 6-TYHOUHOTO IIJIAHIIETA).

5) [To xammsim poGaButh sunuaHele komriekcl JIHK k  kierkam, akkypaTHO
nepeMeniaTh MoKaYuBaHUEM Iianmiera u nepesectd B CO2-uHKyOaTOp.

Henn 2

6) ITomensaTe cpeny. JlanpHeilmee KyJIbTUBUPOBAHUE B 3aBUCUMOCTH OT 33/1a4 MOYKET

MIPOBOJIUTHCS C TOOABICHHEM aHTHOMOTHUKOB.

IIpu monroroBke COIl «TpaHcekuus KIETOK MIEKOMUTAIOMUX» HCIIOJIb30BaHbI
CJICAYIONINE JIUTEPATYPHBIE HCTOUHUKH:

1 MenzopoB A.T'., JlykesinunkoBa B.A., Kopabnes A.H., Ceposa N.A., ®umman B.C.
[IpakTHueckoe pPYKOBOACTBO MO peaaktupoBaHuto reHomoB cuctemoir CRISPR/Cas9 //

BaBusoBckuii sxypHai renetuku u ceneknuu. 2016. T. 20(6). C. 930-944.
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[MPUJIOXXKEHUE H
CrangaprHas onepaionHas mporeaypa « IMMyHOTHCTOXMMHYECKUN aHAIN3 [IepeOpaTbHBIX

OpraHoOn 0B YCJIOBCKaA»

Cocrasneno: T.A. llInaiinep, m.H.c., A.I'. MeH30poB, k.0.H., B.H.C.

Coneprxkanue U Ha3HAYCHHE: ONPEIEIISIeT MPOTOKOJ UMMYHOTUCTOXUMUYECKOTO aHaIN3a
1epedpaIbHbIX OPraHOUIOB YEJIOBEKa

Mecronaxoxaenue: Ullul" CO PAH

[TepecmoTp uepes: 1 roxg

YenoBeyeCcKHid MO3T SBIISICTCS OJJHUM U3 CAMBIX CJIOXHBIX OPTaHOB CPEIH BCEX YKMBOTHBIX.
OH HMeeT KaK CIOXKHYIO KIETOUYHYIO apXUTEKTYpY, TaK U BBIMOJIHSAET CIOXKHbBIE (PYHKIIMOHAIbHbBIE
3ajaud. He ynuMBHUTENBHO, UTO HCCIENOBATENell NaBHO HMHTEPECOBAIM IMPOLIECCHl €ro pa3BUTHUSA,
CTaHOBJICHUS ¥ (YHKIMOHHUPOBAHMS, OJHAKO HEJOCTYITHOCTh OpraHa Ui Pa3IUYHBIX
AKCIIEPUMEHTAIBHBIX MAHMITYJISIIIUI BCET/Ia MPEMATCTBOBAJIA MPOTPeccy B 3Toi obimactu. MHorue
BBI/IAIOIIMECS Pe3yIbTaThl ObUIM MOJYyYeHBl HAa MOAENIBHBIX )KUBOTHBIX, MPEXKJIE BCEro IPhI3yHAX U
4eN0BeK0OOpa3HbIX o0e3bsiHax. OAHAKO JaHHBIE OOBEKTHl CIHMIIKOM JAJIEKH B CTPYKTYPHOM
OTHOWIEHWH OT Mo3ra dejoBeka. CTpeMHUTENbHOE pPa3BUTHE METOJOB KIETOYHOW OHOIOTHH
MIO3BOJIMJIO PEKOHCTPYHPOBATh HEKOTOPBIE aCIEKThl IMPOCTPAHCTBEHHON OpTaHU3aIlMi HEPBHOW
TKaHU 4esloBeKka U mpouecca e€ nudpdepeHuupoBku. OJHUM U3 CaMbIX BBIJAIOIUXCSA JOCTHXKEHUN
HOCJETHUX JIeT sBiAeTcs pa3paboTka cucteMbl LepebpanbHbix opranoujoB (L1O), xoropas
MO3BOJISIET PEKOHCTPYHPOBATh TPEXMEPHYIO ITUTOAPXUTEKTOHUKY HEKOTOPBIX OTAEJIOB TOJIOBHOTO
mo3sra [1, 2]. lanHast TeXHOJIOTUS MPEACTABIAET cO00M aOCONIOTHO HOBYIO M YHUKAJIBHYIO MOJIEIIb,
MO3BOJISIOIIYI0 BOCCO3/1aBaTh HauyalbHbIE OTalbl pPa3BUTHUS TOJOBHOTO MO3ra 4YeloBeKa U
UCCIIE/IOBAaTh MOBEICHUE HEPBHBIX KICTOK B YCIOBHUSIX MAaKCHMAaJIbHO HMPHOIMKEHHBIX K IN VIVO.
Ocobyto nenHocts 11O mpencTaBisioT uisi M3ydeHHUs MATOJOTHMUYECKUMX W3MEHEHUH (PeTalbHOTO
TOJIOBHOTO MO3Ta, BBI3BAHHBIX PA3JIMYHBIMA XPOMOCOMHBIMH [3, 4] Wi HWHGMEKINOHHBIMU
3a0oneBaHuAMU [5]. YCTaHOBICHHE MOJIEKYJISPHO-TEHETUYECKMX M KIJIETOYHBIX MaTOJOTMYECKHX
MEXaHU3MOB MHOTIMX Ooje3Heil Ha Mojenu L{O moxer momoub B pa3paboTKe MOTEHIMAIbHBIX
JIEKApCTBEHHBIX TpenapaToB [6] W, B KOHEYHOM HTOTE, CIY)KUTh YHUKAIBHOW CHCTEMOW JUII WX
TeCTUpPOBaHUA [7].

CrannapthHas onepaunonHas npoueaypa (COII) «VMMyHOTHCTOXMMHUYECKHHA aHaIM3
1epeOpalIbHBIX OPTraHOWIOB YeJoBEeKa» pa3paboTaH B KayecTBE CTaHJapTa s oOecredyeHus

kadecTBeHHOro mnpouecca noaydeHuss O denmosexka mis HKII «Kommekuusi mirOpUIIOTEHTHBIX
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KYJIbTYp KJIETOK 4YeJlOBeKa M MIIEKOMUTAIOMMUX OO0IIeOHOIOTHYeCKOro U OMOMEIUIUHCKOTO
HarnpasieHus» (Komnexkuun) ULul" CO PAH.

Lenp pa3paboOTKKM CTaHIAPTHOW OMEPAlMOHHON MPOLEAYpPHl COCTOUT B YHU(DUKALUU
MMMYHOIIUTOXUMHUYECKOI0 aHAJIN3a LIepeOpabHBIX OPraHOUIOB YEIOBEKa.

Pa3paborannas COII pekomeH0BaHa sl UCIIOJIB30BAHUS B ITOAPA3ICICHUAX, pAOOTAIOLINX
C KyJIbTypaMU KJIETOK YE€JIOBEKa U )KUBOTHBIX.

B xo11e paboThl MBI PyKOBOACTBOBAJIMCKH: IIpaBUiIaMu JabopaTopHoii npaktuku (Ilpunoxenue
K [Ipukazy MunucTepcTBa 31paBOOXpaHEHHUs U COIMaIbHOro pa3BuTus Poccuiickoit @eaepanuu ot
23 aprycra 2010 1. Ne 708H) u 'OCT P 53434-2009. Ilpuanunel Haajaexamen J1abopaTtopHOM
npaktuku. M.: Crannaptuagopm. 2010. 12 c.

Bce paboTel, mpoBoMMBIE B YCIOBUSX J1a0OpaTOPUH, JOHKHBI BECTUCh B COOTBETCTBUHU C
MpaBWJIaMU TOXApHOI 0€30MacHOCTH U OXpaHbl TpyAa. Ilpoueaypsl, Tpedyrole CTepUIbHOCTH,
MIPOBOJAT B JIAMUHAPHBIX O0Kcax, KiaccoMm OezonacHoctu He Huxe |l. [Ipu pabote obecnieunBarorcs
YCIIOBHS, MPEIOTBPAINAIONINE 3apaKCHNUE MepcoHaia WHPEKIMOHHBIMU areHTaMH U3 MEPBHYHOTO
Ouomarepuarna.

Bce obGopynoBaHue mpoXOguT MpOLENypy KaIUOPOBKH COTPYAHHUKAMH JaOOpaTopuu ¢
MEPUOANYHOCTHIO U C UCIIOJIF30BAaHUEM METO/I0B, KaK 3TO yKa3aHo pousBoauTesneM. Bee pacxoaHbie
MaTepHalibl U PEAKTUBBI JIOJDKHBI UMETh COOTBETCTBYIOIIME CEPTHU(HHUKATHI KAaYeCTBA U XPAHUTHCS
COOTBETCTBEHHO cHEU(UKALINN.

KoHTponb BBIMONIHEHUsT TYHKTOB TMPOTOKOJIa Bo3jaraercs Ha PykoBogurtens padoT.
OTBETCTBEHHOCTh 32 BBIIIOJIHEHUE JAHHOW MPOIEAYpPhl HECYT BCE COTPYAHHMKH, YYaCTBYIOIIUE B

HUCCICIOBaHUU.

ObopynoBaHue 1 MaTepUAIIbI
Ilepeuens Heobx00umo20 060py008aHUS U PACXOOHBIX MAMEPUATOB:

JlabopaTopHoe 00opynoBanue (IpUBEACHBI BO3MOKHBIE BAPUAHTHI TPOU3BOUTENICH U MAPOK
000pyTOBaHUS )

Jlnst Gosblieid 4acTé OOOpYAOBaHUS HMXKE HE yKa3aH IMPOU3BOAMUTENb, TaK KaK MOXKHO
UCIIOJIb30BaTh MPUOOPHI pa3HbIX MIPOU3BOAUTENEH.
- JlazepHblii ckaHupyomuili KoHpoKambHbI MuKpockon LSM 510 META Zeiss (LIKII

MUKPOCKOIIUYECKOT0 aHaian3a ononorudeckux oobextoB CO PAH).

- Kpuorom HM 550 (LIKII Mukpockonuueckoro ananuza ouosnornyeckux oorekros CO PAH)
- Habop numnerox 10, 20, 100, 200, 1000 mx1.

- Xonogunpaukd Ha —80 °C, 20 °C u +4 °C.
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Pacxonnbie MaTepuanbl U peakTUBBI (IPUBEIEHBI BO3MOKHbBIE BapHAHTHI MTPOU3BOIUTENEH

MaTepHuaJioB U PEAKTUBOB)

Vka3zaHHBIC HIKE pearcHTbl MOXKXHO 3aMCHATH HAa aHAJIOTUYHBIC OT APYIrUux HpOH3BOZ[PITCJICﬁ,

IIO3TOMY, HAITPHUMEP, AJId 4aCTHU INIACTUKOBEIX PaCXOJHBIX MaTCpUaIOB IIPOU3BOAUTEIIbL HC YKAa3aH.

B pasaciic O)I(I/I,I[aeMBIe PE3YJIbTAaThI HCO6XOI[I/IMBIC MaTC€pHralibl IPUBEACHBI B TCKCTC.

- FBS (fetal bovine serum, ceiBopoTka kpoBu Temnsr) ans DC kierok (Thermo Fisher Scientific,

16141079).

- Harpuii-pocharusrii 6ydpep (HOB) (Amresco, Am-E404-100).

- BSA (bovine serum albumin, 6erumii ceiBopoTouHbIi anpoymun) (Sigma-Aldrich, A3311).

- Ilnanmer 24-nmyHouHbId, s pabOThI ¢ aAre3sWBHbBIMH KyiabTypamu kietok (Eppendorf,

0030722019).

- ITmactukosble HOCBI 00bemMoM 10, 200 u 1000 MK

- IInmactukoBble mpoOupku oobemom 0,5 u 1,5 mit.

- IIpoGupku crepuinbnbie, 50 M (Corning, 430291).

- Parafilm® M (mapadunsm), 5 cm X 7600 cm

- TTapadopmansaerun (IIOA) (Sigma Aldrich, P6143).
- Tpuron X-100 (Meauren, A4975,0100).

- Crexia npeametnbie Super Frost Plus Gold Slides (Thermo Fisher Scientific, FT4981GLPLUS)

- IlokpoBHEBIE CTEKIA.

- Cpezla JJISL 3aKITFOYUCHUS TPEIIapaToB IO ITOKPOBHOE CTCKIIO.

- TlepBuunsble anTUTeNA (MpHUBEAEHBI B Tabuie H.1).

- Bropuunsie anTuTena (nmpuBeaeHs! B Tadaune H.1).

Tabnuna H.1 — AuTuTena ans uMMyHOTHCTOXUMUYecKOro aHanu3a [[O

HaszBanue Kar. Homep [IpousBoaurenn
[IepBuuHbIe aHTUTENA
Anti-Thr2 antibody ab23345 Abcam
Anti-Pax6 antibody ab5790 Abcam
Anti-Casp3(cleaved) antibody 9661S Cell Signaling
Anti-pVim antibody D076-3 MBL
Anti-FOXG1 antibody ab18259 Abcam
Anti-TBR1 antibody ab31940 Abcam
Anti-SATB2 antibody ab51502 Abcam
Anti-Ctip2 antibody ab18465 Abcam
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[Iponomxenue Tabmauibe: H.1

VGLUT1 Antibody NB100-1837 | Novus Biologicals

Anrurena Purified Mouse Anti-N-Cadherin 610920 BD Bioscience

BrdU Monoclonal Antibody (MoBU-1) B35128 Thermo Fisher Scientific

Anti — Reelin Antibody MAB5366 Millipore

Anti-MAP2 antibody ab32454 Abcam

Anti-Doubl ecortin antibody Abl8723 Abcam

Anti-Nestin antibody PRB315C Covance

Anti-Tau-1, clone PC1C6 MAB3420 Millipore

Neuronal Class III -Tubulin (Tuj1) Antibody | MMS-435P | Covance

Anti-NeuN, clone A60 MAB377 Millipore

Anti-Ki67 antibody ab15580 Abcam

Contactin 6 antibody OSC00023W | Thermo Fisher Scientific

Kponnubsn nmonmukionanbHbeie antuTena k SoX2 | NCB 1601 PI'TI «HauuoHanbHBI LEHTP
ouorexHooruny, Kazaxcran

Synaptophysin Monoclonal Antibody MMS-618R | Covance

Anti-PSD95 antibody ab18258 Abcam

Anti-GFAP antibody ADb7260 Abcam

BTOpI/IIIHLIe AHTUTCIIa

Goat anti-Mouse 1gG (H+L) Highly Cross- | A32723 Thermo Fisher Scientific
Adsorbed Secondary Antibody, Alexa Fluor

Plus 488

Goat anti-Mouse 1gG (H+L) Cross-Adsorbed | A11003 Thermo Fisher Scientific
Secondary Antibody, Alexa Fluor 546

Goat anti-Rabbit 1gG (H+L) Cross-Adsorbed | A-11010 Thermo Fisher Scientific
Secondary Antibody, Alexa Fluor 546

Goat anti-Rabbit 1gG (H+L) Cross-Adsorbed | A11008 Thermo Fisher Scientific
Secondary Antibody, Alexa Fluor 438

Goat anti-Rabbit 1gG (H+L) Highly Cross- | A32733 Thermo Fisher Scientific
Adsorbed Secondary Antibody, Alexa Fluor

Plus 647

Donkey anti-Rat 1gG (H+L) Highly Cross- | A21208 Thermo Fisher Scientific

Adsorbed Secondary Antibody, Alexa Fluor
488
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Kpacurens DAPI.

Caxapo3a.

3anuBOYHAs Cpejia JJIs U3TOTOBJICHUS CPE30B M3 3aMopokeHHBIX 00pasios (O.C.T. Compound,
Sakura Finetek).

KopoOxku asist XxpaHeHUs MPeAMETHBIX CTEKOJL.

MHUKPOTOMHBIE JIE3BUS.

dopmel T8 3aKiT0YeHHs 00pa3ioB, kBajaparHbie (E6032, Sigma-Aldrich)

Kuctu ms pucoBanus (Ne 2 u 4).

AmtomuHueBas ¢oibra.

[IInaTens METULIMHCKUM.

ManeHbKHui TUHIIET.

bymaxkHble mojoTeHna.

[HO wuyenoBeka (LIKIT «Komnekuus IUIIOPUNIOTEHTHBIX KYyJIbTYp KIETOK 4YelOBeKa U
MJICKOMTUTAIOMMUX OOIEOMOJIOrHYecKoro M OnoMenuuuHckoro HampasieHus» (Komnexuumn)

WLl CO PAH).

Iloozomoexka mamepuanos
H®Bb: pactBopuTh TabNeTKy B BOJIE B COOTBETCTBUU C pEKOMEHAAIMEN TPOU3BOIUTEIIS.
[Tapadopmanbaerun 4 %: narpets 4/5 o06bema HOb no ~60 °CC npu nomermmBanuu, 100aBUTH 4
% napadopmanbaeruia u Heckonbko kanens | M NaOH, pactBoputs, nonuts HOB u nosectu ¢
nomotsio HCI pH 10 6,9. Caenats anukBoTsl ¥ 3amopo3uth Ha —20 °C.
Tputon X-100 0,8 % (croxoBerii pactBop): B 100 mn HOb no6asute 80 mki Tputon X-100.
TmatenbHO nepeMeniaTh U caenath amMkBOTH (S5 uiau 1 mut). Xpanuts Ha 4 °C He OoJee Henenu,
Ha —20 °C go rona.
CeiBopoTouHbIi anb0ymMuH 4 % (cTOKOBBIH pacTBOp): B ~96 M1 HOB pactBoputs 4 r ansOymMHH B
tedeHue 30 MUH perynspHo nomemusas. Crenars anukBoThl. XpaHUTh Ha 4 °C He Ooliee Henemnu,
Ha —20°C no roza.
Caxaposa, pactBop 15 u 30 %: pactBoputs 15 u 30 r caxapo3sl coorBeTcTBeHHO B 100 M1 HOB.
Pexomentyercst paboTaTh CO CBEXKEMPUTOTOBICHHBIMU PACTBOPAMHU.
brokupyrommii 0ydep: 2 % pactBop anpdymuHa, 2 % pactBop TpuToHa, 5 % FBS.
PactBop mepBHUYHBIX aHTUTEN: OCHOBa — Oyokupytomuii Oydep. [JobaBute HEoOXommMoe
KOJINYECTBO COOTBETCTBYIOIIMX AHTUTEN (COTJIACHO peKOMEHJauusM mnpousBoauteneit). Ilpu
OKpaIllMBaHWU OJHOBPEMEHHO [JByMs aHTHTEJIaMH U Oojiee HEoO0XOAMMO YYUTHIBATh
IPOMCXOXKAECHUE aHTHUTEN (CBIBOPOTKA KAKUX KMBOTHBIX MCIOJIB30BATACh JAJIS MOJIyYEHHs]) U HE

HCIIOJB30BaTh C OAMHAKOBBIM.

104



- PactBop BrOpmuHBIX aHTHUTEn: ocHOBa — H®B. Jlo6aBuTh HEOOXOIUMOE KOJUYECTBO
COOTBETCTBYIOILIUX AHTHUTEJN (COIJIACHO PEKOMEHalusaM npousBoauteneit). Ilpu okpammBanuu
OJTHOBPEMEHHO JIByMs aHTHTEIaMU U Oojiee HEOOXOJMMO YUUTHIBATH MPOUCXOXKIACHUE aHTUTEI
(CBIBOPOTKA KaKHUX KMBOTHBIX UCIOIb30BANACH JIISI TIOTYUYCHHUS).

- Bnaxnas kamepa: Ha qHO yamku [letpu (nuamerp 20 cM) MONTOKUTH OyMakKHbIE TIOJIOTEHLIA WIH
¢wibTpoBanbHYI0 Oymary, cmounth Bojgod wuinu H®B. B kauectBe nepxareneid amns
OKpAIIMBAEMBIX MpPENapaToB MCIIOJIB30BaTh OOMOTaHHBIE MapaMIbMOM MpPEAMETHBIE CTEKIa,

IIOMCIICHHBIC HA AHO YalllKH HeTpI/I.

MMMYHOTHCTOXUMHUYECKUH aHaIH3 IepeOpaIbHBIX OPraHOHIOB YeTIOBEKa

Hens 1. @ukcanus [{O

1) ITepenectn 1O w3 wamku Ilerpu ansd KyJabTUBUPOBaHUS B JIYHKH 24-JIlyHOUHOTO
wianmeTa (mo 1-2 O Ha nyHky). [lepeHoc cneayeT ocymiecTBIATh IIaCTUKOBBIM HocoM Ha 1000
MKJI, IPEABAPUTEIBHO €ro 00pe3as, [l MPeAoTBpallleHusl MexaHnueckoro nospexaenus L{O.

2) [TpomsiTs IO B 1 M HOB 1 pa3 B reuenue 5 muH, nocie 1o6asuth 0,5—1 mit 4 %-ro
pactBopa IIDA. B 3aBucumMocTu OT pa3MepoB opraHouaoB Bpems (ukcammu B [IDA moxer
BapbupoBathcs: s L1O pazmepom menee 0,5 cM B quamerpe Bpems Gpukcanuu cocrasister 1-1,5 4
IIpY KOMHATHOM Temneparype, npu oonbieM pazmepe 11O HeoOxo1uMo yBenTnuuTh Bpemst pukcaluu
10 12—-16 u ipu 4 °C.

3) [TpombiTs LIO H®B 3 paza no 10 muH. /151 nocneayrommero XxpaHeH!us 3a7IUTh 00pa3iibl
H®b u 3amoTars 24-1yHOUHBIN MIaHeT napaduibMoM s MpeAoTBpalleHus ucnapenus oydepa.
Xpanutb 1O B Takom Buze MoxkHO He 6onee 1 mecsma mpu 4 °C.

Heub 2-4. TlomroroBka u 3amopaxuBaHue o6pasnoB IO (¢ mnpenBapurenbHOM
Jeruaparamnuei)

Herunparanus:

4) VYo6pare u3 nynok HOb u no6asuts 1 mi 15 % pactBopa caxapossl. M3-3a pazHoctu B
OCMOTHYECKOM JaBJICHUH pacTBOpa M oOpasma L[O OyaeT BCIIbIBAaTH K TMOBEPXHOCTU JIYHKH.
[TocTenenHoe BbIpaBHUBAHHE OCMOTHYECKUX JAABICHUN MPUBOAUT K TOMY, UTO 00pa3el] OMycKaeTcs
Ha HO JyHKH. [lo monoxkeHuto oOpasia B pacTBOpe caxapo3bl MOKHO KOHTPOJIMPOBATH MPOLIECC
neruapatanun. Jns [HO pasmepom menee 0,5 cM TaHHBIN NpOLIECC B CpeIHEM 3aHUMAET 3—5 4 nipu 4
°C. Ecmm pasmep 11O mpeBbImaer 3To 3HaueHUE, TO 00pas3ibl HEOOXOAMMO OCTAaBHTh B PacTBOPE
caxapo3sl Ha 12—16 u npu 4 °C.

5) [ToBroputs mnpeapaymuit mar c¢ 30 % pactBopoM caxaposbl. Jlo mpouecca
3aMOpa)KMBaHUs KJIETKU MOT'YT HaXOJUThCA B JAHHOM PacTBope He Oosiee 1 Henenu.

3amopo3ka o0pa3IoB
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6) [Ipu momomm mmarens nepeHectd 1O Ha OymMakHOE TOJOTEHIIE W THIATEIHHO
00cymuTh co Bcex ctopoH. [lepenectu 11O B popmsr amst 3amopo3ku oopasios (1-2 11O Ha hopmy).
Jis mpenoTBpaleHusl MonaJaHus BIard M3TOTOBUTH M3 (OJBIM KPBIMIKY pasmepoM 3X3 cM u
HakpbeITh (hopmy ¢ oOpasmamu. beictpo mepenectu dopmy c¢ obpasmamu Ha —80 °C. IlosHas
3aMOpo3Ka JUIUTCS 2—4 4 MOClie€ 4ero MOXKHO MPUCTYNaTh K U3roTOBIEHHIO cpe3oB. Ha —80 °C
00pa31bl MOTYT XPaHUTHCS HECKOJIBKO JIET.

Hens 5. Usrorosnenue kpuocpeszon 1O

7) 3a 14 10 Hayana paboThl HOJATOTOBUTH KPUOTOM, YCTAHOBUB CIICAYIOIIUE [TapaMETPhI:
«remmeparypa padodeit kamepb» —22 °C, «remneparypa oobektoaepxkarens» —24 °C. YCcTaHOBHUTH
MUKpPOTOMHBIE JIe3BUsl. B Kamepy KpuoToma NOMECTUTh KUCTOUKH J1sl paboThI co cpe3aMu. JIroObie
MaHMITYJSIUN CO CPe3aMU KHCTOYKAMH KOMHATHOH TeMIIEpaTypbl MPUBOAAT K MX MOBPEKICHHUIO.
Tax ke mpeIBapuUTENIbHO CIEAYeT OXJIaUTh AepPKATEIH A7 00pas3IoB.

8) brictpo mepenectu ¢opmbl ¢ 3amopoxkenHbiMu [[O B kamepy kpuotoma. Ha
OXJIXICHHBIN Aep)kaTenb 100aBuTh cpeny i 3amopo3ku O.C. T B komuuecTBe HEOOXOMMOM IS
3akperuieHust oopasina (0,5 — 1 mur). [lepenectu npu nomomu nunIeTa L{O Ha nepkarenb 1 3aKpenuTh
B cpene O.C.T. Compound, pacnpenenus cpeny mo 6okam odpasua. JoxaaTbCcs HOTHONW 3aMOPO3KU
cpensl U (pukcanuu obpasiia Ha JiepiKarene.

9) 3akpenuTh JIepKaTellb ¢ 00pa3iioM Ha 00BEKTOIEpIKATENIE, YCTAHOBUTH HEOOXOAMMYIO
TonuHy cpe3oB (15-50 MxM) u mpuctynuth K Hape3ke. CBOopayMBarOUIMecs: cpe3bl HE0OX0IUMO
AKKypaTHO PacIpaBisATh KUCTOYKAMHU.

10)  Ceputo u3 5—10 U3roTOBICHHBIX CPE30B (B 3aBUCHMOCTHU OT Pa3MEpPOB) MEPEHECTH Ha
npenmerHoe creksio Super Frost Plus Gold Slides. [ly1g 3Toro Heo0xo1MMo pacroyioXkUTh Cpe3bl Ha
CTOJIMKE KPHMOTOMA B HY)KHOM IOPSIIKE U OPUEHTAIlMH, 3aT€M MPHIOKUTh K cpe3aM IpeaIMeTHOe
ctexsio Ha 5—10 c. J{7is nydiiero pacnpaBieHUs U pa3MeIleHUs] Cpe30B He0OXO0JMMO HCIOIb30BATh
IpeIMETHBIE CTEKIa KOMHATHON TeMIeparypbl. XpaHUTh MOJIyYE€HHBIE CTEKJIA CO Cpe3aMU CIIEAYyeT
B CIIEIMATIbHBIX KOpoOKax Ha —80 °C.

Henp 6—7. UMMyHOrHCTOXMMHUYECKUI aHa3 cpe3oB [[O

11)  JocraTh HEOOXOIUMOE KOJIMYECTBO CTEKOJ CO CPE3aMH M TPOCYUIMTh B TCUCHUE
1 4 mpu KOMHATHOU TemmepaType s yIalleHus BIary.

12)  IlepemecTuTh CTEKJIa BO BIaKHYIO Kamepy U npombiTh HOB 3 pasa mo 10 MuH s
yAaneHus 0cTaTkoB cpenbl aist 3amopo3ku O.C.T.

13)  Hanectu Gnokupyroumii 0ydep 150 MK Ha CTEKII0, HAKPBITH KyCOYKOM mapaduibma

COOTBETCTBYIOIIETO pa3Mepa U UHKYOUpOBaTh 1 4 mpyu KOMHATHOU TeMIieparype.
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14)  AkkypaTHO CHSTH mapauibM W yIaIWTh OCTaTKH OJoKHpyromiero Oyddepa mpu
MOMOIIIM HEOONBIINX KyCOYKOB OymakHoro monoTtenuna. Hanectu 100 MK pacTBOpa MEpBUYHBIX
AHTUTEJ, HAKPBITh NapadUIbMOM U UHKYOHpOBaTh HOYb 1pH 4 °C.

15)  IIpomsits ctexina HOB 3 pasa o 15 mun. Hanectn 100 MKII pacTBOpa BTOPUYHBIX
aHTHUTEJ, HaKpbITh Mapa@uibMOM U WHKYyOUpoBaTh 1-2 4 mpu KOMHATHOM Temmeparype. Bce
MaHMITYJISIIUN CO BTOPUYHBIMH aHTUTEIIAMH M OKpAIIEHHBIMU UMH CpE3aMH IPOU3BOIUTH B TEMHOTE.

16) IIpomsits crexina HOB 3 paza mo 15 mun. s okpacku saep Hanectu 100 MK
pactBopa DAPI u unkyOoupoBarh 10 MuH mipu KoMHaTHOU Temriepatype. IIpoMeiTs crexkina HDb
2 pa3a 1o 5 MUH.

17)  Ilpocymmmts mpenapathl B TedyeHue 10 MuH, ocTaBuB Ha pabouyem crone. Hanectn
HECKOJIBKO Kalelb Cpebl Ul 3aKJII0YEHHS IIPENapaToB U HAKPHITh OKPOBHBIM CTEKJIOM. ['0TOBbBIE
cTeKa (B TOPU30HTAILHOM IOJIOKEHHUH ) TIOJIOKUThH B KOPOOKY M OCTaBUTh Ha HOub Tipu 4 °C.

Jlenb 8—15. Mukpockonuueckuii aHaiau3 o0pasioB

18) dnyopecueHTHas MHUKPOCKOIUS MOJIYYCHHBIX IMPENapaToB C MMOMOIIBIO JIA3EPHOTO
ckaHupymomero koapokansaoro mukpockona LSM 510 META Zeiss (LIKII Mukpockonmu4eckoro
aHanuza ouonornyeckux oobektoB CO PAH).

19) Oo6pabotka u ananu3 nzobpaxenuit (Imagel, PhotoShop, ZEN).

ITpu noaroroske COIIl «MneHTruKaLus U XapaKTEepUCTHKA KIETOYHBIX JIMHUN YeJI0BEKa U
JKUBOTHBIX» UCITIOJIB30BAHLI CJICAYIOMIUC JIUTCPATYPHBIC HCTOYHUKHU:

1 Lancaster M.A., Knoblich J.A. Generation of cerebral organoids from human pluripotent
stem cells// Nat Protoc. 2014. 9(10). 2329-2340.

2 Lancaster M.A., Renner M., Martin C.A., Wenzel D., Bicknell L.S., Hurles M..E., Homfray
T., Penninger J. M., Jackson A.P., Knoblich J.A. Cerebral organoids model human brain devel opment
and microcephaly // Nature 2013. 501(7467). 373-379.

3 Bershteyn M., Nowakowski T.J., Pollen A.A., Di Lullo E., Nene A., Wynshaw-Boris A.,
Kriegstein A.R. Human iPSC-Derived Cerebral Organoids Model Cellular Features of Lissencephaly
and Reveal Prolonged Mitosis of Outer Radial Glia// Cell Stem Cell. 2017. 20(4). 435-449.

4 |lefremova V., Manikakis G., Krefft O., Jabali A., Weynans K., Wilkens R., Marsoner F.,
Brandl B., Miiller F.J., Koch P., Ladewig J. An Organoid-Based Model of Cortica Development
Identifies Non-Cell-Autonomous Defects in Wnt Signaling Contributing to Miller-Dieker Syndrome
/I Cell Rep. 2017. 19(1). 50-59.
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7 Zhou Q., Brown J., Kanarek A., Ragjagopal J., Melton D.A. In vivo reprogramming of adult
pancreatic exocrine cells to beta-cells // Nature. 2008. 455(7213). 627-632.
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IMPMJIOXEHHUE I1

CranpaptHas onepanuoHHas npoueaypa « IMMyHOIIMTOXMMUYECKUI aHaIU3 HEUPOHOB»

Cocrasneno: M.M. I'puauna k.6.H., H.c., A.I'. MeH30poB, K.0.H., B.H.C.

ConepxaHue 1 Ha3HAYCHUE: ONPEIEseT MPOTOKOI UMMYHOIIUTOXUMUYECKOTO aHAIN3a
HEHPOHOB

Mecronaxoxaenne: Ullul" CO PAH

[TepecmoTp uepes: 1 roxg

CrangaptHas onepauuoHHas npoueaypa «VIMMyHOLMTOXMMHUYECKUN aHaIU3 HEHPOHOB)
pa3paboTaH B Ka4eCTBE CTaHAapTa i 00ecleueHns] KayeCTBEHHOro aHayim3a HelponoB s [IKIT
«Komnekuss  IUIIOPUIIOTEHTHBIX  KYJIbTYp  KIETOK  4Ye€lIOBeKa W MIIEKOIMTAIOLIMX
obmedunoorndeckoro u ouomeauimHckoro HamnpasieHus» (Komekuun) OUIL ULul" CO PAH.

Lenp pa3paboOTKKM CTaHIAPTHOW ONEPAMOHHON MPOLEAYPHl COCTOUT B YHU(DUKALUU
MMMYHOIUTOXUMHUYECKOIO aHAJIN3a HEHPOHOB.

Pazpaborannas COII pekoMeH0BaHa [UId UCIOJIb30BAaHUS B MO/Ipa3AEIeHUsAX, paOOTaIOIINX
C KyJIbTypaMH KIETOK 4enoBeka 1 :kuBOTHbIX. COIT ocHoBaHa Ha mpoTokose [1].

B xoze paGoThbl Mbl pyKOBOJCTBOBAJINCH: TpaBUiIaMHu JlabopaTopHoii npakTuku (IIpunoxenue
K [Ipukazy MuHncTepcTBa 31paBOOXPAHEHUs U COLUAIBHOTO pa3BuThs Poccuiickoi denepanuu ot
23 asrycra 2010 r. Ne 708n) u I'OCT P 53434-2009. IlpuHuumnsl HaJjexamie nadopaTopHOU
npaktuku. M.: Crannaptungopm. 2010. 12 c.

Bce paboThl, mpoBOIMMBIE B YCIOBUSX J1aDOpAaTOPUH, JOHKHBI BECTUCh B COOTBETCTBUHU C
IpaBWJIaMU MOXapHO 0e30macHOCTH M oxpaHbl TpyAa. Ilponeaypsl, TpeOyromye CTepUIbHOCTH,
IPOBOJIAT B JIaMUHApPHBIX OOKcax, kiaaccoM O6e3onacHocT He Huxke I1. [Ipu pabore obecneunBaroTcs
yCIIOBHS, MPEeNOTBpAIlAIOLINe 3apaXKeHne NepcoHaia MHPEKIMOHHBIMU areHTaMH U3 MEePBUYHOTO
Ouomarepuarna.

Bce o0OopynoBaHue mpoXOoauT MpoLEnypy KaJIUOPOBKH COTPYAHHUKAMH JIabOpaTOpHHU C
NEPUOANYHOCTHIO U C CIIOJIb30BAaHNEM METOJI0B, KaK 3TO yKa3aHO IIpou3BoauTeneM. Bee pacxonnbie
MaTepHalbl U PEaKTUBBI JOJKHBI UMETh COOTBETCTBYIOILIME CEPTU(PUKATHI KauecTBa M XPaHUTHCS
COOTBETCTBEHHO cHeU(pUKALINN.

KoHTponb BbIMOJNIHEHUST TYHKTOB MPOTOKOJIa Bo3jaraercs Ha PykoBogutens paborT.
OTBETCTBEHHOCTh 3a BBINOJHEHUE JaHHOM MpOLETypbl HECYT BCE COTPYAHHMKH, Y4acTBYIOIIUE B
UCCIJIEOBaHUH.

O06opynoBaHNEe U MaTepUATTBI

Ilepeuenv Heobx00uMo20 060pPY008aHUsL U PACXOOHBIX MAMEPUATLOB
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JlabopaTopHoe o6opynoBanue (IPUBEACHBI BO3MOXKHBIC BAPUAHTHI TPOU3BOIUTENICH U MapOK

000py1I0BaHUs )

Jlnst Gonplieid 4acTé OOOPYAOBaHHS HMKE HE YKa3aH MPOU3BOAUTENb, TaK KaK MOXKHO

UCIIOJIb30BaTh MPUOOPHI Pa3HBIX MTPOU3BOIUTEICH.

Muxkpockon Axio Imager.M1 (IIKII mukpockonuaeckoro anainusa 6uosornaeckux 00bextoB CO
PAH).

Hab6op nunerok 10, 20, 100, 200, 1000 mx1.

XonoguneaukHu Ha —80 °C, —20 °C u +4 °C.

PacxonHble MaTepualibl M peakTHBBI (IPUBEIEHBI BO3MOYKHBIE BapUaHThl IPOU3BOAUTENIEH
MaTEepUajIoB U PEAKTHUBOB).

VYka3aHHbIE HW)KE PEAareHThl MOKHO 3aMEHSATh HAa aHAJIOTUYHBIE OT JPYIHX IMPOU3BOAUTEINCH,
[IO3TOMY, HaIlpUMep, JUIsl YacTH IUIACTHKOBBIX PACXOJIHBIX MaTepHallOB IPOM3BOJIUTEIbL HE
yka3zaH. B paznene Oxuaemble pe3yabTaTbl HEOOXOMMbIE MaTepHallbl IPUBEICHBI B TEKCTE.
Harpuii-pocoarusiii 0ydep (HOB) (Amresco, Am-E404-100).

BSA (bovine serum albumin, Obrumii ceiBopoTouHsbIii anbOymuH) (Sigma-Aldrich, A3311).
[Tnanmer 12-n1yHOYHBIM, Uit paboThl ¢ aare3uBHBIMM KyiabTypamu kietok (Eppendorf,
0030722019).

ITnactukoBsie Hockl 00bemMoM 10, 200 u 1000 MxJI.

[TnactukoBbie mpodupku oovemom 0,5 u 1,5 mi.

[Tpobupku crepunbhbie, S0 mit (Corning, 430291).

Parafilm M (mapadunsm), 5 cm x 7600 cm.

[Tapadopmansaerun (IIOA) (Sigma Aldrich, P6148).

Tpuron X-100 (Menuren, A4975,0100).

Tween 20 (Sigma, P9416-50ML).

Crekna npenmetHsie (Thermo Fisher Scientific, 10143562BEF).

[MepBuunbic anTHTENA (MpUBeaeHbI B Tabumie 11.1).

Bropuunbie antuTena (npuBeaeHsl B Tabuuie [11).

Kpacurens DAPI.

ProLong® Gold Antifade Mountant (Thermo Fisher Scientific, P36934).

KopoOku 111 XpaHEeHUs IPEAMETHBIX CTEKOJ.

ManeHbKHui THHIIET.

BymaskHble osoTeHna.

KyneTypa HelpoHOB, BbIpamieHHbIX Ha TOKpoBHbIX crekiax (Thermo Fisher Scientific,

A10143263NR1), LHKIT «Kosutekius mitoprunoTeHTHRIX KYIbTYp KJIETOK YEJIOBEKa U
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Ta6muma I1.1 — ArTHTENa 1)IsI IMMYHOTHCTOXUMHUYECKoro aHanuza [1O

HasBanue Kar. Homep IIpousBoaurens
HepBI/I‘IHBIC AHTUTCJIAa

Anti-Thr2 antibody ab23345 Abcam

Anti-Pax6 antibody ab5790 Abcam

Anti-Casp3(cleaved) antibody 9661S Cell Signaling

Anti-pVim antibody D076-3 MBL

Anti-FOXG1 antibody ab18259 Abcam

Anti-TBR1 antibody ab31940 Abcam

Anti-SATB2 antibody ab51502 Abcam

Anti-Ctip2 antibody ab18465 Abcam

VGLUT1 Antibody NB100-1837 | NovusBiologicals

Awnturena Purified Mouse Anti-N-Cadherin | 610920 BD Bioscience

BrdU Monoclonal Antibody (MoBU-1) B35128 Thermo Fisher Scientific

Anti — Reelin Antibody MAB5366 Millipore

Anti-MAP2 antibody ab32454 Abcam

Anti-Doublecortin antibody ADb18723 Abcam

Anti-Nestin antibody PRB315C Covance

Anti-Tau-1, clone PC1C6 MAB3420 Millipore

Neuronal Class IIT B-Tubulin (Tuj1) Antibody | MM S-435P Covance

Anti-NeuN, clone A60 MAB377 Millipore

Anti-Ki67 antibody ab15580 Abcam

Contactin 6 antibody OSC00023W | Thermo Fisher Scientific

Kpommuen monuknonaneable  antutena k | NCB 1601 PITI «HauuoHanpHBI 1EHTP

Sox2 onoTexHoyoruny, Kazaxcran

Synaptophysin Monoclonal Antibody MMS-618R Covance

Anti-PSD95 antibody ab18258 Abcam

Anti-GFAP antibody Ab7260 Abcam

Bropuunsle anTHTENA

Goat anti-Mouse 1gG (H+L) Highly Cross- | A32723 Thermo Fisher Scientific
Adsorbed Secondary Antibody, Alexa Fluor

Plus 488

Goat anti-Mouse 1gG (H+L) Cross-Adsorbed | A11003 Thermo Fisher Scientific

Secondary Antibody, Alexa Fluor 546
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[Iponomxenue Tabmub I1.1

Goat anti-Rabbit 1gG (H+L) Cross-Adsorbed
Secondary Antibody, Alexa Fluor 546

A-11010

Thermo Fisher Scientific

Goat anti-Rabbit 1gG (H+L) Cross-Adsorbed
Secondary Antibody, Alexa Fluor 488

A11008

Thermo Fisher Scientific

Goat anti-Rabbit 1gG (H+L) Highly Cross-
Adsorbed Secondary Antibody, Alexa Fluor
Plus 647

A32733

Thermo Fisher Scientific

Donkey anti-Rat 1gG (H+L) Highly Cross-
Adsorbed Secondary Antibody, Alexa Fluor
488

A21208

Thermo Fisher Scientific

MJICKOIUTAIOMINX OOIIEOMOIOTHIecKOro u OnoMenuiHcKoro Hampasieaus» (Komnekmun) U ul®

CO PAH).

IToaroroska MaTcprajioB

H®B: pactBopuTh Tab1eTKY B BOAEC B COOTBETCTBUHU C PEKOMEH/IAIIUEH MTPOU3BOIUTEITS,
[Tapadopmansaerun 4 %: narpers 4/5 o6bema HOb no ~60°CC npu nomemmBanuu, 100aBUTh
4 % napadopmanbaeruaa u Heckosbko kanens 1 M NaOH, pactBoputs, nonuts HOb u nosectu
¢ nomotpto HCI pH 1o 6,9. Caenath anukBoThl 1 3amopo3uth Ha —20 °C.

Tpuron X-100 0,1 %: B 10 M H®B no6asuts 10 Mt Tputon X-100. ToatensHo mepemMeniaTh.
bnoxupytomuit Oydep (5 % BSA): 8 10 mn H®OB pactBoputs 500 Mr ans6ymuna. TuiatenbHo
nepeMeniarh.

Bydep ans nanecenus antuten roropurcs Ha ocHoBe HOB, kyna nobasmstor 2,5 % BSA, 0,1 %
Tween 20.

AHTHUTENA pa3BOJAT B KOHIIEHTPALMH, YKa3aHHOW B MHCTPYKLUHU MPOU3BOAUTENS, B Oydepe st
HAHECEHMsI aHTUTEIL.

Bydep nns ormbiBok: HOB ¢ nobasnennem 0,2 % Tween 20.

PactBop DAPI: 5 mxs DAPI pactBoputs B 10 M1 HOB.

NMMYyHOIIMTOXMMHYECKUI aHAIN3 HEHPOHOB

1) I[J'I}I HMMYHOIHUTOXUMHWYCCKOTO aHain3a HeﬁpOHLI JOJIXKHBI OBITh BbIpalll€HbI Ha

IMMOKPOBHBIX CTCKJIAX B JIYHKAaX 12-J'IYHO‘{HOFO IJIaHuicTa.

2) B nynku 12-nynouynoro mnanmeta 1o0aButh 4 % pacteop I[1PA o 1 mit Ha TyHKY Ha

15 MuH Tpu KOMHATHOM TEMIIEpaType.
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3) ITpomerTe npenapatel 1 M HOB Tpu paza o 5 muH. [[1s nmocienyromero XpaHeHus
3anuTh npenapatsl HOB u 3amotath 12-1yHOYHBIH TUTaHIIeT napadguibMoM IS TPeaoTBPALICHUS
ucnapenus Oydepa. XpaHUTh MpenapaThl B TAKOM BUE MOXHO He Oosiee 1 mecsa ipu 4 °C.

4) B nynku 12-71yHOYHOTO IIAHIIETa HAJIUThH OJokupyromui O0ydep 1 mMi Ha cTekIo,
MHKYOHUpOBaTh 1 4 Mpy KOMHATHOM TeMIieparype.

5) Ynanute Onokupytomuid 6ydep. Hanectn 300 MK pacTBOpa NMEepBHYHBIX aHTUTEN,
UHKYOUpoBaTh HOYb 1pH 4 °C.

6) [TpomeiTh cTekmna 1 mi Gydepa A OTMBIBOK TpHU pas3a Mo 5 MUH.

7) Hanectn 300 Mk pacTBopa BTOPUYHBIX aHTUTEN, MHKYyOMpoBaTh 1-2 9 mpu
KOMHATHOU TeMriiepatype. Bce MaHUTYNIAIMM CO BTOPUYHBIMH aHTUTEIAMH M OKPAIIEHHBIMUA UMHU
npenapaTamMmy poBOJUTH B TEMHOTE.

8) [TpomsiTh cTekmna 1 mu Gydepa A OTMBIBOK TpH pas3a Mo 5 MUH.

9) Hns okpacku sinep Hanectu 300 mxn pactBopa DAPI u unkyOGupoBath 5 MUH npu
KoMHaTHOU Temnepatype. [IpomsiTs crexna 1 ma HOb tpu pasza no 5 MuH.

10)  TIpomsbITh cTekiIa 1 MII JUCTHILUTUPOBAHHOM BOJIBI.

11)  TIIpocymmmts mpenapathl B Tedenue 10 MuH, ocTaBuB Ha pabouem crose. Hanectn
7 mxn ProLong® Gold Antifade Mountant Ha mpeaMETHOE CTEKJIO W HAKPBHITh OKPAIICHHBIM
npenaparoM. ['0ToBbI€ CTeKIIa (B TOPU30HTAILHOM MOJIOKEHHH ) TIOJIOKHUTH B KOPOOKY M OCTaBUThH HA
Houb 1ipu 40C.

12)  dayopecueHTHAs MHUKPOCKOIHS TMOJYYSHHBIX MPENapaToB ¢ MOMOIIBIO JIa3€PHOTO
CKaHUpYIOIIEero KoH@okansHOro Mukpockorna Axio Imager.M1 Zeiss (UKII Mukpockommueckoro
aHayn3a Ouonornyeckux oobekroB CO PAH).

13)  OG6pabotka u ananu3 uzodpaxkenuii (Imagel, PhotoShop, ZEN).

IIpu noaroroBke COIl «VIMMyHOUMTOXMMHUYECKUN aHAJIU3 HEWPOHOB)» HCIOJB30BAHBI
CJEIYIOIINE JTUTEPATYPHBIE HCTOYHUKH:

1 Gridina M.M., Serov O.L. Bidirectional reprogramming of mouse embryonic stem
cell/fibroblast hybrid cellsisinitiated at the heterokaryon stage // Cell Tiss Res. 2010. 342. 377-389.

113



[MPUJIOXXEHUE P
CranpaptHas onepaionHas npoueaypa «I[loaroroBka mirOpUNOTEHTHBIX CTBOJOBBIX KIIETOK

YCJIOBCKA K BBIAAYCH

Cocrasneno: A.I'. MeH30poB, K.0.H., B.H.C.

ConeprxaHue U Ha3HAYCHHE: OMPEEISIET MPOTOKOJI MOATOTOBKH ILTFOPUITOTEHTHBIX
CTBOJIOBEIX KJICTOK YEJIOBEKA K BHIAUC

Mecronaxoxaenue: Ullul" CO PAH

[TepecmoTp uepes: 1 roxg

JlaHHBIN TPOTOKOJI OMMCHIBAET OCHOBHBIE 3TAIbl MOATOTOBKH IUIIOPUIIOTEHTHBIX CTBOJIOBBIX
KJIETOK YeJIOBeKa Ui BbAAYM HCCIENOBATEIsIM B BHJE XUBOW KYIbTYypbl WJIM B amIlyjlax Majs
KpH03aMOpo3Ku. [IpoToko mpuMeHuM JUisl IUTFOPUIIOTEHTHBIX CcTBOIOBBIX KileTok (ITCK) uenosexa:
WHIYIIUPOBAHHBIX TUTIOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK M 3MOpPHUOHAIBHBIX CTBOJIOBBIX KIIETOK.
[Tomyyenue u CBOMCTBA ATUX KJIETOK OMUCaHbI panee [1].

CrannaptHas onepaunonHas rnpoueaypa (COIT) «IToaroroBka miIrOpUInoTEeHTHBIX CTBOJIOBBIX
KJIETOK YeJIOBeKa K BblAaue» pa3paboTaHa B KauecTBE CTaHAapTa JUIsl o0ecreyeHns KaueCTBEHHOTO
npouecca nonyuyenus [ICK amepuxanckoit Hopku 1 LKIT «Kosmnekus miropunoTeHTHBIX KYJIbTYp
KJIETOK YeJIOBEKAa M MJIEKOMHUTAIOIIUX 00IeOMOIOrH4ecKoro 1 OMOMEIUIIMHCKOTO HaIlpaBJICHUS»
(Komnexmun) Ul{ul" CO PAH.

Ilenp pa3paboOTKM CTaHIAPTHOW OMNEpPalMOHHOM MpOLEIYpbl COCTOUT B YHU(DUKALUU
MOJTOTOBKHU IUTFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK YEJIOBEKA K BbIJaue.

Pa3paborannas COII pexomeH10BaHa JIsl UCTIOJIB30BAHUS B NTO/IPA3ICIICHUSAX, paOOTAIOLINX
C KyJbTYpaMH KJIETOK Y€JIOBEKa U KHBOTHBIX.

B xo11e paboThl MBI pyKOBOICTBOBAJINCH: ITpaBUiIaMu JabopaTopHoi npaktuku (Ilpunoxenue
k [Ipukazy MuHncTepcTBa 31paBOOXPAaHEHUs U COUUAIBHOTO pa3BuTHs Poccuiickoit @enepanuu ot
23 asrycta 2010 . Ne 708H) u 'OCT P 53434-2009. Ilpuanmnel Haajgexamen adbopaTopHOit
npaktuku. M.: Crannaptungopm. 2010. 12 c.

Bce paboThl, MpoBOAMMEBIE B YCIOBHSX J1a0OpAaTOPHUM, TOJHKHBI BECTUCh B COOTBETCTBUU C
IpaBWJIaMU MOXapHOI 0e30macHOCTH U OXpaHbl TpyAa. IIponeaypsl, TpeOyrole CTepUiIbHOCTH,
IIPOBOJST B JIAMUHApHBIX O0Kcax, KiaccoM OezonacHocTu He Huke ||, [Ipu pabote obecnieunBarorcs
yCIIOBHS, MPENOTBpAILAIOLINe 3apaXKeHne NnepcoHaia MHPEKIMOHHBIMU areHTaMH U3 MEePBHUYHOTO
O6uomarepuana.

Bce oGopynoBanme mpoXoauUT MPONEAYypY KAIMOPOBKH COTPYIHUKAMHU JIa0OpaToOpuu C

NEPUOANYIHOCTBIO U C UCITOJIB30BAHUEM METOA0B, KaK 3TO YKa3aHO ITPOU3BOAUTCIICM. Bce pPacxoaHbIC
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MaTepuaibl U peaKTUBHI JOJKHBI HMETh COOTBETCTBYIOIIHME CEpTU(UKATHI KayecTBa M XPaHUTHCS
COOTBETCTBEHHO CIIELU(UKAIIH.

KoHTponb BBIMIOJIHEHUsT TYHKTOB IMIPOTOKOJIAa BoO3jaraeTcs Ha PykoBomurtens padorT.
OTBETCTBEHHOCTh 3a BBINOJHEHUE JaHHOM MpOLEIyphl HECYT BCE COTPYAHHKH, YYaCTBYIOLIUE B
UCCJIETOBaHHH.

O6opynoBaHue U MaTepUabI
Ilepeuens Heo6x00UMO20 060PYO0BAHUA U PACXOOHBIX MAMEPUANOB!

JIaGoparopHoe 00opynoBaHue (TPUBEACHBI BOZMOKHbBIE BAPUAHTHI IPOU3BOAUTENICH U MapPOK
000pyT0BaHUS )

Jlyis GonpIieid yacTu OOOpyIOBaHHUS HIDKE HE yKa3aH NPOU3BOJIUTENb, TaK KaK MOXHO
UCIIOJIb30BaTh MPHOOPHI Pa3HBIX MpoU3BoJUTENCH. KpHOKOHTEHHEp TakKe MOYKHO 3aMEHUThH Ha
AQHAJOTUYHBIMN.

- Jlamunapnsiii mkad Il kmacca 3amuThl.

- Ha6op nuneroxk 10, 20, 100, 200, 1000 mx1.

- [Munerounsriit nozarop 0,5-100 mi.

- Kpuoxkonreitaep (Thermo Fisher Scientific, 5100—-0001).
- Hentpudyra-soprekc mist npodupok 0,5 u 1,5 mi.

- Hentpudyra nns mpodupox 10 u 50 M.

- COgz-unKyOaTOp (KyJTUBUPOBAHHE KIIETOK mpou3Boautcs mpu 5 % CO2 u 37 °C).
- Tepmocrar Ha 37 °C.

- Xonogunpuukd Ha —80 °C, —20 °C u +4 °C.

- VHBepTHpPOBAaHHBIN MUKPOCKOIL.

- ABTOKIIaB.

- Kpuoxpanunuiie ¢ )XMIKUM a30TOM.

- Bopggnas 6ans.

PacxomHbie MaTepuaibl U peakTUBHI (IPUBEICHBI BO3MOXKHBIC BaPHAHTHI MTPOU3BOIUTEIICH
MaTepHaIOB U PEAKTUBOB)

Yka3aHHbBIE HIDKE peareHThl MOKHO 3aMEHSTh HA aHAJIOTUYHBIE OT APYTUX MPOU3BOAUTEIICH,
M03TOMY, HaIpUMED, Ui YaCTH MJIACTUKOBBIX PACXOIHBIX MaTEPHAIOB MPOU3BOAUTEh HE YKa3aH.

- Cpena DMEM c 4,5 r/mi rimroko3st 1 GlutaMAX (Thermo Fisher Scientific, 32430-100).

- FBS (Thermo Fisher Scientific, 10270106).

- KSR (knockout serum replacement, HokayTHbI 3aMeHHUTENTb cbiBopoTku) (Thermo Fisher
Scientific, 10828-028).

- GlutaMAX (Thermo Fisher Scientific, 35050038).
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NEAA (non-essential amino acid, ue nezamennmbie amuaokuciorsl) (Thermo Fisher Scientific,
11140050).

[Mennnmmmua-ctpentomuiid (Thermo Fisher Scientific, 15140122).

Tpuncua-3/ITA 0,25 % (Thermo Fisher Scientific, 25200-056).

Tpuncua-3/ITA 0,5 % (X10) (Thermo Fisher Scientific, 15400054).

Harpuii-pocdarnsiii 0ydep (HOB) (Amresco, Am-E404-100).

XKenatun (Sigma, G1890).

Mutomunun C (Sigma, M4287).

JIMCO (aumetuncyabdokcua) (Amresco, Am-0231).

2-mepkanrodTanon (Amresco, Am-0482-0.1).

[Tnanmer 12-myHOYHBIN, A7 pabOTHI ¢ aare3wmBHBIMU KynbTypamu kietok (Eppendorf, 0030
721.110).

[Tnanmer 6-IyHOYHBINA, A7 pabOTHI ¢ aAre3WBHBIMU KynbTypamu kietok (Eppendorf, 0030
720.113).

CrepuiibHbIE CEpOJIOTHYECKUE MUIETKH 00beMoM 5, 10 u 25 mi.

ITimactukoBeie HOCHI 00beMoM 10, 200 1 1000 mK1.

[TnacTukoBbie mpooupku oobemom 0,5 u 1,5 M.

[TpoGupku crepuibHbie, S Mt (Axygen, SCT-5ML-S).

[Tpo6upku crepmiibhblie, 50 mu (Corning, 430291).

Kpuomnpobupku, 1,8 M (SSIbio, 6222-S0).

Oo6pabotannple MuTOMHUIIMHOM C >MOpuoHanmbHBIE (GuUOpoOiacTsl Mblmeld auHuun CD-1
(¢unepHble KIETKM) (CM. MPOTOKOJ MPUTOTOBIIEHUS B paszaene [loaroroBka Marepuaios).

bFGF (Thermo Fisher Scientific, PHG0026).

Iloozomoska mamepuanos
Cpena s KymbTHBHpOBaHUS (rOpo6IacToB MeIH (cpeaa st DDPM): cpena DMEM, 10 % FBS,
X1 MEeHUITWILTHH-CTPENTOMHIIHH.
Cpena nns xkyneruupoBanust UIICK genoseka (cpena ans MIICK): cpena DMEM/F12, 20 %
KSR, x1 GlutaMAX, x1 NEAA, x1 neHUIWUIMH-CTPENTOMHUIIUH, X1 2-mepkantoidtaHoi, 10
ur/mia bFGF.
H®b: pactBopuTh TabneTKy B BOJE B COOTBETCTBHUM C pEKOMEHAAIMEW MpPON3BOAMUTEIS,
MPOaBTOKJIABUPOBATb.
XKenatun: npuroroButh 1 % BOJHBIN pacTBOp U MpoaBTOKIaBUpoBaTh. Pabounii pactsop — 0,1 %

B HOB. IMokpeiTh macTukoBbie yaniku [lerpu wim ruranmets! 0,1 % xenaTHHOM 1 TOMECTUTh Ha
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37 °C ne menee yem Ha 30 muH. YOpaTh KelaTUH M T00ABUThH Cpeay sl KyJbTHUBUPOBAHHS
KJIETOK.

- Cpena mns 3amopo3ku kietok miiekonuraronmx: 90 % KSR u 10 % IMCO. Bmecto KSR MoxxHO
ucnonb3oBath FBS. Cpeny nis 3aMOpo3Ku MOKHO OJIHOKpaTHO 3amopaxkuBath Ha —20 °C, mpu
+4 °C xpaHuTh He 0oJiee IBYX HEICIb.

- 2-mepkanTodTanoit: passectu 70 Mk B 20 mi1 crepusibHoro H®B (pactBop x500).

- Tpuncun-3ATA 0,05 %: passectu Tpuncua-3/TA 0,5 % B 10 pa3 B crepunsHoM HOB.

- IlpuroroBnenue ¢uaepHbIX KIETOK: pa3Becth MmutomuiinH C B Boge nmo 200 MKr/mu,
pekoMeHyemasi padouast KoHreHTpanus 10 MKr/mui, Mbl ucronb3yeM 5 Mkr/mit. OGpaborath
aMOproHaNbHBIC PrOpoOIacThl Mbimel muanr CD-1 13 sMOproHOB ctaguu 13,5 nHel (omy4deHbI
u3 LKII «SPF-puBapuii» Mlul' CO PAH) na 2—-3 maccaxxe muromuninaom C B TedeHue 2-3 .
Tpux el ipombITh kieTku HOB, cHiaTh TpuncuHom-23/ITA, nHaKTUBUPOBATh TPUIICUH CPEIIOH C
FBS (He meHee ueM ogHUM OOBEMOM), MOACUUTATH KOJIUYECTBO KIIETOK, LIEHTPU(PYTUPOBATH,
3aMOPO3HTH AIMKBOTHI B CpeJie s 3aMOpo3KH (0T 1 10 5 MuTH KJ1./miT). 3a JIeHB J10 UCTIOJIb30BaHUS
(buIepHBIX KIETOK Pa3MOpO3UTh B cpene st DM, paccaauth Ha KeTaTHHU3UPOBAHHbBIC YAIIKU

[letpu B KOHLIEHTparuu 15 ThIC KiL./cM2.

[TonroroBKa IIIOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK YEJIOBEKA K BblIaue

Pa3mopo3ska ¢pumepHbIx KIETOK

1) JXenatuHU3MPOBaTH HEOOXOAMMOE YHCIIO KYJbTYPaJbHBIX IUIAHIIETOB (CM. pasjene
[TonroroBka MaTepuasios).

2) Hanuts B 5 Mt ipoOupky 4 mut cpejbt iist DDM.

3) JlocraTh U3 KPUOXPAHUJIMIIA C XKHIKAM a30TOM KpHOIpoOHpKy ¢ DDPM u momMecTuTh Ha
BoJsiHYt0 OaHio Ha 37 °C. Jlokaarbcs, MOKa KIETKH Pa3MOpPO3ATCs, HO elle OyAeT OCTaBaThCs
KYCOYEK JIbJIA.

4) Tlepenectr B MPOOHUPKY C TEILION cpenoi, eHTpudyruposats npu 300 g 3 MuH, yopaTh
CyIepHATaHT U PaccaJuTh Ha )KeJTATUHU3UPOBAaHHbBIE IJIAaHIIETHI co cpeaoi it DDPM (1 mi1 Ha TyHKY
12-71yHOYHOTO MIAHIIETa MK 2 MJI Ha JIYHKY 6-JTyHOYHOTO) ¢ IIIOTHOCTBIO 15 ThIC KIL./cM2.

5) TlokaunBaHHEM IIATO PAaBHOMEPHO PACTIPENEIUTh KIETKH 10 MIOBEPXHOCTH IIACTHKA U
nepeHectd B CO2-uHKyOaTop.

Pasmopo3ka IICK genoBeka

6) VYoOparb cpeny puaepHbIX KIeToK, npombiTh HOB, nodasuts cpeny s [1CK.

7) Hanute B 5 Mt npoGupky 4 mut cpeast st [ICK.
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8) JlocTarh U3 KpHOXPAHMIIHIIA C KUAKKM a30ToM Kprorpooupky ¢ IICK u momectuts Ha
BoasiHyto OaHto Ha 37 °C. Jlokmarbes, MOKa KIETKA Pa3MOpPO3SITCS, HO emie OyaeT OcTaBaThCs
KYCOYEK JIb/Ia.

9) Ilepenectu B IpOOUPKY C TEILION cpenoii, ieHTprudyruposats mpu 300 g 3 MuH, yopars
CyINEepHATAHT U PACCATUTh HA KEJIATUHU3UPOBAHHBIC IUIAHIIETHI ¢ (QUIEPHBIMU KIETKaMHU.

Pasmuoxenue [ICK genoBeka

10) Mensrs cpeny Ha cpeay st [ICK kaaplii 1eHb.

11) KosioHMH KJIETOK MepecakuBaTh MPH JOCTHKCHHH «MHOTOCIOMHOCTHY, KOT/Ia CBEPXY
KOJIOHUH TMOSBJISIOTCS YEpHbIE MEpTBbIe KiIeTKH. [loMeHsATh cpeny, Hape3aTh LIMPULIOM C WUIJION Ha
kycouku 0,3 x 0,3 mm.

12) PecycneHaupoBaTh M paccaauTh Ha (puICpHbIC KIETKH B COOTHOIeHMH 1:2—1:12 B
3aBHCHUMOCTH OT TUIOTHOCTH KJIETOK.

13) Tlocse momydeHus: JOCTATOYHOTO KOJHYECTBA KICTOK 3amopo3uth 5—10 ammyn IICK:
10CJI€ CHATHS KIETOK M LEHTPU(YTHPOBAHUSA OCATOK C JYHKH 12- WM 6-TyHOYHOTO IUTaHIIETa
pecycrieHupoBaTh BUOpamuei niau B 20 MK Cpejibl, MSATKO pecyCeHAupoBaTh B 1 Ml cpelibl [uis
3aMOpO3KH, MIOMECTUTh B KPUOKOHTEHEp M cpa3zy noctaBuTh Ha —80 °C. Ha cnegyrommii neHb

MNEPCHCCTHU B KPUOXPAHHUIINIIEC C ) KUJIKHUM a30TOM.

IIpu nmoaroroBke COII «IloaroroBka MIIOPUIOTEHTHBIX CTBOJOBBIX KJIETOK YEJIOBEKa K
BbIJIA4€» HUCIIOJIb30BAHbI CICAYIOUINUEC JIUTCPATYPHBIC HCTOUHUKH:

1 Takahashi K., Tanabe K., Ohnuki M., NaritaM., Ichisaka T., Tomoda K., Y amanaka
S. Induction of pluripotent stem cells from adult human fibroblasts by defined factors // Cell. 2007.
131(5). 861-872.
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I[MPUJIOXEHUE C
CranpaptHas onepanuoHHas npoueaypa «lloaroroska miropunoTEHTHBIX CTBOJIOBBIX KJIETOK

MBIIIN K BBIAAYC»

Cocrasneno: A.I'. MeH30poB, K.0.H., B.H.C.

ConeprxaHue U Ha3HAYCHHE: OMPEEISIET MPOTOKOJI MOATOTOBKH ILTFOPUITOTEHTHBIX
CTBOJIOBEIX KJICTOK MBI K BBIJIaUC

Mecronaxoxaenue: Ullul" CO PAH

[TepecmoTp uepes: 1 roxg

JlaHHBIN TPOTOKOJI OMKMCHIBAET OCHOBHBIE 3TAIbl MMOATOTOBKH IUTIOPUIIOTEHTHBIX CTBOJIOBBIX
KJIETOK MBIIIM JUIsl BBIJAYM MCCIEJOBATENIIM B BUJE >KMBOM KyJIbTyphl WJIM B amIlyjax ajs
KpHo3aMopo3Ku. [TpoTokos nmpuMeHuM Juis IUTIOPUIIOTEHTHBIX CTBONIOBBIX KieTok (IICK) mbrmmu:
WHIYIHUPOBAHHBIX TUTIOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK M 3MOpPHUOHAIBHBIX CTBOJIOBBIX KIIETOK.
[Tomy4yenue u CBOIMCTBA ATUX KJIETOK OINKCAHBI paHee B myonukanusx [1, 2].

CrannaptHas onepaunonHas rnpoueaypa (COIT) «IToaroroBka miIrOpUInoTEeHTHBIX CTBOJIOBBIX
KJIETOK MBI K BblJaue» pa3paboTaHa B KayecTBE CTaHJapTa Ul oOecreueHHs] KauyeCTBEHHOI'O
nporiecca Beigaun [ICK mpimm mist LIKTT «Kommekiuys mmopunoTeHTHBIX KYJIbTYP KJIETOK YeIoBeKa
Y MJIEKOITUTAIOIIMX 00111€010I0THYecKoro U OnoMeuuHcKoro Hampasnenus» (Komnexkunun) ULul"
CO PAH.

Ilenp pa3paboOTKM CTaHJAPTHOW ONEPallMOHHOM MpoLEeAypbl COCTOUT B YHHU(DUKALUHU
MOJIFOTOBKHU TUTFOPUITOTEHTHBIX CTBOJIOBBIX KJIETOK MBIIIN K BbIAAYe.

Pa3paborannas COII pexomeH10BaHa JIsl UCTIOJIB30BAHUS B NTO/IPA3ICIICHUSAX, paOOTAIOLINX
C KyJIbTypaMU KJIETOK Y€JIOBEKA U KUBOTHBIX.

B xo11e paboThl MBI PyKOBOJICTBOBAJINCH: MTpaBUIaMu JJabopaTopHo# pakTuku (IIpunoxenue
k [Ipukazy MuHncTepcTBa 31paBOOXPAaHEHUs U COUUAIBHOTO pa3BuTHs Poccuiickoit @enepanuu ot
23 asrycta 2010 1. Ne 708H) u TOCT P 53434-2009. Ilpuanunsl Haamexamen J1adopaTopHOM
npaktuku. M.: Crannaptungopm. 2010. 12 c.

Bce paboThl, MpoBOAMMEBIE B YCIOBUSAX J1aOOPAaTOPHH, TOJKHBI BECTUCh B COOTBETCTBUU C
IpaBWJIaMU MOXapHOI 0e30macHOCTH U OXpaHbl TpyAa. IIponeaypsl, TpeOyrole CTepUiIbHOCTH,
IIPOBOJST B JIAMUHApHBIX O0Kcax, KiaccoM OezonacHoctu He Huxke |l. [Ipu pabote obecnieunBarorcs
yCIIOBHS, MPENOTBpAILAIOLINE 3apaXKeHHe MepcoHala WH(PEKIMOHHBIMU areHTaMH U3 MEePBUYHOTO
O6uomarepuana.

Bce oGopynoBanme mpoXoauUT MPONEAYypY KAIMOPOBKH COTPYIHUKAMHU JIa0OpaToOpuu C

NEPUOANYIHOCTBIO U C UCITOJIB30BAHUEM METOA0B, KaK 3TO YKAa3aHO ITPOU3BOAUTCIIEM. Bcee pPacxoaJHbIC
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MaTepualibl 1 PEaKTHBBI JOJDKHBI MMETh COOTBETCTBYIOIINE CEPTU(UKATHI KaueCTBAa U XPAHUTHCS
COOTBETCTBEHHO CIIELU(UKAIIH.

KoHTponb BBINOJIHEHUS MYHKTOB MPOTOKOJNA BoO3Jaraercss Ha PykoBoautens palorT.
OTBETCTBEHHOCTH 3a BBINOJHEHHE JaHHOH MPOIEAYphl HECYT BCE COTPYAHUKH, YYacCTBYIOIIHE B

HCCICI0OBaHUU.

O6opynoBaHue U MaTepUabI
Ilepeuenv Heobx00uM020 060PY008AHUSL U PACXOOHBIX MAMEPUATLOB:

JIaboparopHoe 00opynoBaHue (IIPUBEACHBI BOZMOKHbBIE BAPUAHTHI IPOU3BOIUTENICH U MAPOK
000py1I0BaHUs )

Jlnst Gonbiieid 4acTé OOOpYAOBaHHS HMKE HE YKa3aH MPOU3BOAUTENb, TaK KaK MOXKHO
MCIIOJIb30BaTh MPHUOOPHI pa3HbIX MpousBoauTeneld. KpruokoHrteliHep Takke MOXKHO 3aMEHUTh Ha
AQHAJOTUYHBIM.

- Jlamunapnsri mkad 11 xmacca 3amuThl.

- Ha6op nuneroxk 10, 20, 100, 200, 1000 mx1.

- Ilunerounsiit gozarop 0,5-100 mi.

- Kpuoxkonreitaep (Thermo Fisher Scientific, 5100—-0001).
- Hentpudyra-soprekc mist mpodupok 0,5 u 1,5 m.

- Hentpudyra nns mpodupox 10 u 50 M.

- COz-unky6atop (KyJ1pTUBHUpOBaHUE KJIETOK nMpousBoautcs npu 5 % COz2u 37 °C).
- Tepmocrar Ha 37 °C.

- Xonogunpuuku Ha —80 °C, 20 °C u +4 °C.

- VHBepTHpPOBAaHHBIN MUKPOCKOIL.

- ABTOKIaB.

- Kpuoxpanunuiie ¢ )XMIKUM a30TOM.

- Boggnas 6ans.

PacxomHbie MaTepuaibl U peakTUBBI (IPUBEICHBI BO3MOXKHBIC BaPHAHTHI MTPOU3BOIUTEIICH
MaTepuaioB U PEaKTHBOB)

Yka3aHHbBIE HI)KE peareHThl MOKHO 3aMEHSTh Ha aHAJIOTUYHBIE OT APYTUX MPOU3BOAUTENCH,
MO3TOMY, HaIpuMep, IS YaCTH ITACTHKOBBIX PACXOTHBIX MAaTEPHAIOB IIPOU3BOIUTEIb HE YKA3aH.

- Cpena DMEM c 4,5 r/mi rimroko3st 1 GlutaMAX (Thermo Fisher Scientific, 32430-100).

- FBS (fetal bovine serum, ceiBopoTka kpoBu Tensat) mis DC kiaerok (Thermo Fisher Scientific,
16141079).

- FBS (Thermo Fisher Scientific, 10270106).
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KSR (knockout serum replacement, nHokayTHbIii 3ameHHTENb chiBOpoTKH) (Thermo Fisher
Scientific, 10828-028).

GlutaM AX (Thermo Fisher Scientific, 35050038).

NEAA (non-essential amino acid, ue nezamennmbie amuaokuciiorsl) (Thermo Fisher Scientific,
11140050).

[Mennnummua-ctpentomuiid (Thermo Fisher Scientific, 15140122).

Tpuncun-2/ATA 0,25 % (Thermo Fisher Scientific, 25200-056).

Tpuncua-2/ITA 0,5 % (X10) (Thermo Fisher Scientific, 15400054).

Harpuii-pocharnsiii 6ydep (HOB) (Amresco, Am-E404-100).

Kenarun (Sigma, G1890).

Mutomunua C (Sigma, M4287).

JIMCO (aumetuncynsbhokenn) (Amresco, Am-0231).

2-mepkanTtostanon (Amresco, Am-0482-0.1).

[Tnanmer 12-myHOYHBIN, A pabOTHI ¢ aare3wmBHBIMU KynbTypamu kietok (Eppendorf, 0030
721.110).

[Tnanmer 6-MyHOYHBINA, AN pabOTHI ¢ aAre3uBHBIMH KynabTypamu kietok (Eppendorf, 0030
720.113).

CrepuiibHbIE cepOJOTHYECcKe MUIETKH 00beMoM 5, 10 u 25 mi.

ITnactukoBsie Hockl 00beMoM 10, 200 u 1000 MxJI.

[TnactuxoBsie npobupku odobemom 0,5 u 1,5 mit.

[Tpobupku crepuinbhbie, 5 i (Axygen, SCT-5ML-S).

[Tpo6upku crepmiibhble, 50 mu (Corning, 430291).

Kpuomnpoobupkwu, 1,8 mi (SSIbio, 6222-S0).

Oo6pabotannple MuTOMHUIIMHOM C >MOpuoHanmbHBIE (GuUOpoOiacTsl Mblmeld auHuun CD-1

(punepHsbie K1€TKH) (CM. MPOTOKOJI MPUTOTOBJIEHUS B pazzene [Ipurorosnenne MaTepuanos).

Iloozomoska mamepuanos
Cpena nns kynbTuBHpoBaHus HudpodracTos MeiH (cpeaa st ODPM): cpena DMEM, 10 % FBS,
X1 MEeHUIMIITUH-CTPEITOMUIIUH.
Cpena mst xynpruBupoBanus [ICK meimu (cpena mist IICK): cpema DMEM, 7,5 % FBS nnsa OC
kiaetok, 7,5 % KSR, x1 GlutaMAX, x1 NEAA, X1 NeHHIWUIHH-CTPENTOMUIMH, X1 2-
mepkanTodTanon, 1000 ex/mn LIF.
H®Bb: pactBoputh TabneTKy B BOJ€ B COOTBETCTBUM C PEKOMEHIAIMEH MPOU3BOIUTENS,

MIPOABTOKIABUPOBATh.
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Kenatun: mpuroroButsh 1 % BOJHBIN pacTBOP U MPOaBTOKIaBUpoBaTh. Pabounii pacteop — 0,1 %
B HOB. ITokpsiTh mutactukosbie yaniku [lerpu wmu muranmerst 0,1 % jxenaTiHOM ¥ IOMECTUTH Ha
37 °C ne menee uyeM Ha 30 MuH. YOpaTh *KelnaTHH M A00ABUTH cpeny AJS KyJIbTHBUPOBAHUS
KJIETOK.

Cpena nist 3aMopo3ku kieTok mitekornutaronmx: 90 % KSR u 10 % JIMCO. Bmecto KSR MoxHO
ucnoiab3zoBath FBS. Cpeny aiis 3aMopo3Kku MOKHO OTHOKpPATHO 3amopaxkuBath Ha —20 °C, npu +4
°C XpaHuTb He OoJiee IBYX HEIEIb.

2-mepkanTodTanour: passectu 70 Mkt B 20 M crepuibrHoro H®B (pactBop %500).
Tpuncun-3/TA 0,05 %: pa3zsectu Tpuncuu-23/[TA 0,5 % B 10 pa3 B crepunbaom HOB.
[TpuroroBnenne ¢uuepHbIX KiIeTok: passectd MmutomMunma C B Bome a0 200 MKr/mu,
pexomenayemasi pabodasi KoHeHTpauuss 10 MKr/mi, Mbl ucnoibzyem 5 MKr/mi. OOpaboTartb
sMOpuoHanbHbIe GudpodaacTel Meimei auHuE CD-1 13 sMOpuoHoB ctaguu 13,5 nHeil (momyyeHsl
u3 LIKII «SPF-puBapuii» ®UL ULul" CO PAH) na 2—3 naccaxe mutomuiiuaom C B TeueHue 2—
3 4. Tpwxnael npoMmbiTh kietku H®bB, cuate Tpuncunom-O/TA, MHAKTUBUPOBATH TPUIICUH
cpemoit ¢ FBS (He MeHee dYeM OIHUM OOBEMOM), IOJCYUTATH KOJUYECTBO KIIETOK,
HeHTpUudyrupoBarb, 3aMOPO3UTh ATUKBOTHI B cpeje A 3aMopo3ku (ot 1 go 5 muH ki./mi). 3a
JeHb JI0 MCIOJIb30BaHUS (UAEPHBIX KIETOK Pa3MoOpo3uTh B cpeae mius DDPM, paccaauTh Ha

KeNAaTHHU3HPOBAHHBIE YaIIKU [1eTpu B KOHIEHTpauH 15 Thic Ki1./cM2,

[ToaroToBKa MIIOPUMOTEHTHBIX KJIETOK MBI K BblAaue
Pazmopo3ka ¢puiepHbIX KIeTOK

1) XenaTuHU3MPOBATH HEOOXOIMMOE YHCIIO KYJAbTYPAIbHBIX IIAHIICTOB (CM. pasjele

[ToaroroBka peareHToB).

2) Hanuts B 5 Mt ipodupky 4 mi cpebt st JOM.

3) JocrtaTh U3 KPHOXPaHWIKIIA C )KUIKAM a30TOM KPHOTPOoOUpKy ¢ DDPM 1 HOMECTUTh Ha

BoasiHyto Oanio Ha 37 °C. Jloxknaarbes, MOKa KIETKH pa3MOpO3SITCs, HO emie OyneT ocTaBaThCs

KYCOUYCK Jibaa.

4) Tlepenectu B MPOOHMPKY C TEILIOW cpenoi, neHTpudyruposars npu 300 g 3 MuH, yopaTh

CYICpHATAHT U paCCaIUTh Ha KCITATUHU3UPOBAHHBIC TIJIAHIIECTHI CO CpCI{Oﬁ JJIsA D0M (1 MIJI Ha JIYHKY

12-7yHOYHOTO TIAHIIETA WX 2 MJI Ha TyHKY 6-TyHOYHOTO) C TIIOTHOCTEIO 15 ThIC KI1./cM?,

5) TlokaunBaHHEM IIJIATO PABHOMEPHO PACIIPEICTUTh KJICTKH 110 TTOBEPXHOCTH TUTACTHKA M

nepenectu B CO2-uHKYOaTOP.

Pazmoposka [ICK Mbimum
6) VYopars cpeny GuaepHbIX KIeToK, mpoMbiTh HOB, no6asuts cpeny mms IICK.
7) Hamuts B 5 M mpobupky 4 mi cpenst s [ICK.

122



8) JlocTarh U3 KpHOXPAHMIIHIIA C KUAKKM a30ToM Kprorpooupky ¢ IICK u momectuts Ha
BoasiHyto OaHto Ha 37 °C. Jlokmarbes, MOKa KIETKA Pa3MOpPO3SITCS, HO emie OyaeT OcTaBaThCs
KYCOYEK JIb/Ia.

9) Ilepenectu B IpoOUPKY € TEIION cpenoil, neHTpudyruposars npu 300 g 3 MuH, yopaTsh
CyINEepHATAHT U PACCATUTh HA KEJIATUHU3UPOBAHHBIC IUIAHIIETHI ¢ (QUIEPHBIMU KIETKaMHU.

Pazmuoxenue I[ICK mpiium

10) Mensrs cpeny Ha cpeay st [ICK kaaplii 1eHb.

11) Ilpu moctmkeHuH MIOTHOCTH Oojiee 90 % mim npu M3MEHEHUH MOP(HOJOTHH KOJIOHHM
npoBoauth mnepecanky I[ICK. VYo6pare cpeny, mpombite H®b, mnokpeite TpuncuHom-3/(TA,
nomecTuTh Ha 3 muH Ha 37 °C.

12) Jlo6aButh oauH oobeM cpensl ais [ICK, pecycnienanpoBars, HEHTPUPYTUPOBATh PU
300 g 3 muH, paccaauTh Ha (UAEpPHBIE KIETKU B COOTHOIIEHWH 1:2—1:12 B 3aBHCHUMOCTH OT
IUIOTHOCTHU KJIETOK.

13) Ilocie momydyeHus: JOCTATOYHOTO KOJMYECTBA KIETOK 3amopo3uTh 5—10 ammyn [1CK:
10CJI€ CHATHS KIETOK M LEHTPU(YTHPOBAHUSA OCATOK C JYHKH 12- WM 6-TyHOYHOTrO TUTaHIIETa
pecycnieHAnpoBaTh BUOpanuei win B 20 MKIJI Cpelibl, MSITKO PeCyCHeHAUPOBaTh B 1 M1 cpelibl is
3aMOpO3KH, MIOMECTUTh B KPUOKOHTEHEp U cpa3zy nocrtaBuTh Ha —80 °C. Ha cnegyrommii neHb

MNEPCHCCTU B KPUOXPAHUIUIIC C )KUJKUM a30TOM.

HpI/I IIOATOTOBKE COIl «HO,ZLFOTOBK& IUIFOPUTIOTCHTHBIX CTBOJIOBBIX KIJICTOK MBI K
BbIJIA4€» HUCIIOJIb30BAHbI CICAYIOUINUEC JIMTCPATYPHBIC HCTOUHUKH:

1 Menzorov A., Pristyazhnyuk 1., Kizilova H., Yunusova A., Battulin N., Zhelezova A.,
Golubitsa A., Serov O. Cytogenetic analysis and DIk1-Dio3 locus epigenetic status of mouse
embryonic stem cells during early passages // Cytotechnology. 2016. 68(1). 61-71.

2 Takahashi K., YamanakaS. Induction of pluripotent stem cells from mouse embryonic and
adult fibroblast cultures by defined factors // Cell. 2006. 126(4). 663-676.
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MPMJIOXEHUE T
CranpaptHas onepanuoHHas npouenypa «lloaroroBka miropUIOTEHTHBIX CTBOJIOBBIX KIETOK

aMepI/IKaHCKOﬁ HOPKH K BbIAAYCH

Cocrasneno: A.I'. MeH30poB, K.0.H., B.H.C.

ConeprxaHue U Ha3HAYCHUE: OIPEIEINIAET MPOTOKOI MOATOTOBKH ILTIOPUITOTEHTHBIX
CTBOJIOBBIX KJIETOK aMEPHKAHCKON HOPKH K Bbl1aue

Mecronaxoxaenue: Ullul" CO PAH

[TepecmoTp uepes: 1 roxg

JIaHHBII TPOTOKOJ ONMCHIBAET OCHOBHBIE ATAITBI MIOATOTOBKH TUTFOPUIIOTEHTHBIX CTBOJIOBBIX
KJIETOK aMEPHUKAHCKOH HOPKH JUIS BBIJJAUU UCCIICAOBATEISIM B BUJIC )KUBOU KYJIbTYPHI WJIH B aMITyJIax
JUIs Kpro3aMopo3kH. [IpoTokoa mpuMeHMM JUlsl IUTIOPUIIOTEHTHBIX CTBOJOBBIX KieTok (IICK)
amepukanckoi Hopku (Neovison Vison): MHIYLHPOBAHHBIX ILIFOPHIIOTCHTHBIX CTBOJIOBBIX KJICTOK H
SMOPHOHAIFHBIX CTBOJIOBBIX KJIETOK. [lodmydeHue M CBOMCTBA 3THX KIIETOK ONHUCAHBI paHee B
nyonukanusx [1, 2].

CrannaptHas onepaunonHas npoueaypa (COII) «IloaroroBka miItOpUIIOTEHTHBIX CTBOJIOBBIX
KJIETOK aMEpPHUKAaHCKOM HOpPKM K BblJaue» pa3pa0oTaH B KauyecTBE CTaHJapra Uil oOecredyeHus
kauecTBeHHOro mpouecca nonydeHuss I[ICK amepuxanckoit Hopku mans LKIT «Komnekus
IUTFOPUTIOTEHTHBIX KYJIBTYp KJIETOK 4YelIOBEKa M MIJICKONMUTAIOMIMX OO0meOnoIOrHIecKoro u
ouomMenuimHckoro HampasieHus» (Komnekuun) OULL Uul” CO PAH.

Ilenp pa3paboOTKM CTaHIAPTHOW OMNEpPalMOHHOM MpOLEIYpbl COCTOUT B YHU(DUKALUU
MIPOTOKOJIA TIOJTOTOBKH TUTFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK aMEPUKAHCKOW HOPKH K BBIJAYe.

Pa3paborannas COII pexomeH1oBaHa JiIsl HCTIONB30BaHUS B MOAPA3JIEICHUSX, padOTaIONINX
C KyJbTypaMH KJIIETOK yesloBeka M KMBOTHbIX. HopmaruBHble ccbuiku: IlpaBuna nmaGopaTopHoit
npaktuku (IIpunoxkenue x Ilpukazy MuHHcTEpcTBa 31paBOOXPAHEHUS U COLMAIBHOTO Pa3BUTHUS
Poccuiickoit denepanun ot 23 aBrycra 2010 r. Ne 708H) u I'OCT P 53434-2009. Ilpunuursl
Ha/JIekanei nadoparopHoit npaktuku. M.: Craamaptuagopm. 2010. 12 c.

Bce paboThl, MpoBOAMMEBIE B YCIOBUSAX JaOOPAaTOPHH, TOJKHBI BECTUCh B COOTBETCTBUU C
IpaBUIaMHU TOKapHOH 0Ge30MacHOCTH M oXpaHbl Tpyna. IIporenypsl, Tpedyromue cTepuIbHOCTH,
IIPOBOJST B JIAMUHApHBIX O0Kcax, KiaccoM OezonacHoctu He Huxke |l. [Ipu pabote obecnieunBarorcs
YCIIOBHS, TPEIOTBpAIIAIONINE 3apaXKeHNEe MepcoHaia WHPEKIMOHHBIMU areHTaMH U3 TEPBHYHOTO
O6uomarepuana.

Bce obopynoBanue MpOXOAUT MPOLENYPY KaJIMOPOBKM COTPYIHUKAMHU JabOpaTOpHH C

NEPUOANYIHOCTBIO U C UCITOJIB30BAHUEM METOA0B, KaK 3TO YKAa3aHO ITPOU3BOAUTCIIEM. Bcee pPacxoaJHbIC
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MaTepuaibl U peaKTUBHI JOJKHBI HMETh COOTBETCTBYIOIIHME CEpTU(UKATHI KayecTBa M XPaHUTHCS
COOTBETCTBEHHO CIIELU(UKAIIH.

KoHTponb BBINOJIHEHUS TYHKTOB IPOTOKOJA Bo3iaraercss Ha PykoBoaurtens pabor.
OTBETCTBEHHOCTh 3a BBINOJHEHUE JaHHOM MpOILETyphl HECYT BCE COTPYIHHKH, Y4acTBYIOIIUE B
UCCJIETOBaHHH.

O6opynoBaHue U MaTepUabI
Ilepeuens Heo6x00UMO20 060PYO0BAHUA U PACXOOHBIX MAMEPUANOB!

JIaGoparopHoe 00opynoBaHue (TPUBEACHBI BO3MOKHBIEC BAPUAHTHI IIPOU3BOAUTEIICH U MapOK
000pyT0BaHUS )

Jlnst Gonplieid 4acTé OOOpYAOBaHHS HMKE HE YKa3aH MPOM3BOAUTENb, TaK KaK MOXKHO
UCIIOJIb30BaTh MPHOOPHI Pa3HBIX MpoU3BoJUTENCH. KpHOKOHTEHHEp TakKe MOYKHO 3aMEHUThH Ha
AQHAJOTUYHBIMN.

- Jlamunapnsriii mkad Il kmacca 3amuThl.

- Ha6op nuneroxk 10, 20, 100, 200, 1000 mx1.

- [Munerounsriit nozarop 0,5—-100 mi.

- Kpuoxkonreitaep (Thermo Fisher Scientific, 5100-0001).
- Hentpudyra-soprekc mist npodupok 0,5 u 1,5 mi.

- Hentpudyra nns mpodupox 10 u 50 M.

- COz-unkybatop (KyJbpTHBHpOBaHKE KJIETOK mpousBoautcs npu 5 % CO2 u 37 °C).
- Tepmocrar Ha 37 °C.

- Xonomgunsauku Ha —80 °C, —20 °C u +4 °C.

- VHBepTHpPOBAaHHBIN MUKPOCKOIL.

- ABTOKIIaB.

- Kpuoxpanunuiie ¢ )XMIKUM a30TOM.

- Bopggnas 6ans.

PacxomHbie MaTepuaibl U peakTUBHI (IPUBEICHBI BO3MOXKHBIC BaPHAHTHI MTPOU3BOIUTEIICH
MaTepHaIOB U PEAKTUBOB)

VYkazaHHbIE HI)KE peareHThl MOKHO 3aMEHSITh Ha aHAJIOTUYHBIE OT APYTUX MPOU3BOAUTENCH,
M03TOMY, HaIpUMED, Ui YaCTH MJIACTUKOBBIX PACXOIHBIX MaTEPHAIOB MPOU3BOAUTEh HE YKa3aH.

- Cpena DMEM c 4,5 r/mn rimoko3sl 1 GlutaMAX (Thermo Fisher Scientific, 32430-100).

- Cpena MEM o ¢ GlutaMAX (Thermo Fisher Scientific, 32571-093).

- FBS (fetal bovine serum, ceiBopoTka kpoBu Tenst) aas OC kinerok (Thermo Fisher Scientific,
16141079).

- FBS (Thermo Fisher Scientific, 10270106).
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KSR (knockout serum replacement, HokayTHbIii 3ameHHTENb chiBOpoTKH) (Thermo Fisher

Scientific, 10828-028).

GlutaM AX (Thermo Fisher Scientific, 35050038).

NEAA (non-essential amino acid, ne nezamennmbie amuaokuciorsl) (Thermo Fisher Scientific,

11140050).

[Mennnmmmua-ctpentomuiind (Thermo Fisher Scientific, 15140122).

Tpuncun-2ATA 0,25 % (Thermo Fisher Scientific, 25200-056).

Harpuii-pocharnsriii 6yhep (HOB) (Amresco, Am-E404-100).

Kenatun (Sigma, G1890).

Mutomunua C (Sigma, M4287).

JIMCO (aumetmicyabdokcua) (Amresco, Am-0231).

2-mepkanTostanon (Amresco, Am-0482-0.1).

[Tnanmer 12-myHo4HbIN, AN paboThl ¢ aare3uBHbIMU KyinbTypamu kietok (Eppendorf, 0030

721.110).

[Mnanmer 6-myHOYHBIN, AN pabOTHI C aare3uBHbIMH KyiabTypamu kietok (Eppendorf, 0030

720.113).

CrepuiibHbIE CepOJIOTHYECKUE MUIETKH 00beMoM 5, 10 u 25 mi.

ITnactukoBsie Hockl 00bemMoM 10, 200 u 1000 MxJI.

[TnactukoBbie mpodupku oovemom 0,5 u 1,5 mi.

[Tpobupku crepuinbhbie, 5 i (Axygen, SCT-5ML-S).

[Tpobupxku crepunbhblie, 50 ma (Corning, 430291).

Kpuonpobupkw, 1,8 mi (SSIbio, 6222-S0).

OO6paborannpie mutomMuimHOoM C »MOpuoHanpHble (QUOpoOnacTel Mblmed gunun CD-1

(punepHsbie K1€TKH) (CM. MPOTOKOJI MPUTOTOBJIEHUS B pazzene [Ipurorosnenne MaTepuanos).
Iloozomoska mamepuanos

Cpena s KymbTHBHpOBaHUS (hrOpo61acToB MeIH (cpeaa st DDPM): cpena DMEM, 10 % FBS,

X1 MEeHUITWILTHH-CTPENTOMHIIHH.

Cpena nns xkynstuBupoBanus [ICK amepukanckoit Hopku (cpena ans IICK): cpena MEM a, 15

% FBS mis OC xierok, x1 GlutaMAX, x1 NEAA, x1 2-mepkanto3tanoi, x| NeHUIAUTHH-

CTPENTOMHUIIHH.

H®b: pactBoputh TabneTky B BOJE B COOTBETCTBHM C DPEKOMEHJIAIMEH MpPOU3BOJUTEINS,

MIPOABTOKJIABUPOBATb.

XKenatun: mpuroroButh 1 % BOJIHBIN pacTBOp U MpOaBTOKIaBUpoBaTh. Pabounii pacteop — 0,1 %

B HOB. ITokpsiTh mutactukosbie yanikyu [lerpu wnu ruranmerst 0,1 % jxenaTiHOM M IOMECTUTH Ha
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37 °C ne Mmenee yem Ha 30 mMuH. YOpaTh KelaTUH M TOOABUTH CPENy IS KYJIbTHBHUPOBAHUS
KJIETOK.

Cpena ans 3amopo3ku kietok mitekornuraromux: 90 % KSR u 10 % IMCO. Bmecto KSR mMoxHO
ucnonb3oBath FBS. Cpeny 11 3aMOpo3kH MOXKHO OJTHOKpaTHO 3amopakuBaTh Ha —20 °C, npu
+4 °C xpaHuTh He OoJiee ABYX HECIb.

2-mepkanTodTanour: passectu 70 Mk B 20 mi crepusibHoro HOB (pactBop x500).
[TpuroroBnenue QuuepHbIX KiIeToK: paspectd MuTomMunmH C B Bome a0 200 MKr/mu,
pekoMeHyemasi pabouasi koHreHTpanus 10 MKr/mui, Mbl Ucronb3yeM 5 MKr/mi. O6Gpabortarth
sMOpHroHaNbHbBIE PrOpobIacTe Mbimei Tuanu CD-1 13 amOpronoB ctaguu 13,5 nHel (moydeHsbl
u3 LIKII «SPF-BuBapuii» ®UL] ULul' CO PAH) na 2-3 maccaxe muromuriuHoM C B TeUCHHE 2—
3 4. Tpwxnael npoMmbiTh kietku H®bB, cuate Tpuncunom-O/TA, MHAKTUBUPOBATH TPUIICUH
cpemoit ¢ FBS (He MeHee uYeM OJHUM OOBEMOM), TMOACYUTATh KOJIUYECTBO KIETOK,
HeHTpUudyrupoBarb, 3aMOPO3UTH AIUKBOTHI B cpene A 3amopo3ku (oT 1 g0 5 muH ki./mi). 3a
JIeHb JI0 MCIOJIb30BaHMs (DUIIEPHBIX KJIETOK pa3MoOpo3uTh B cpene missi DDPM, paccaauth Ha

JKeNaTUHU3MPOBAHHbIE YaIky [leTpu B KOHIEHTpanuu 15 Thic. KiI./cM2.

[ToaroroBka IIIOPUITOTEHTHBIX KJIETOK aMEPUKAHCKO HOPKH K BbIIaue
Pa3mopo3ska ¢pumepHbIxX KIETOK
1) KenatuHM3MpOBaTh HEOOXOIMMOE YHMCIIO KYJIbTYPAIbHBIX IUIAHIIETOB (CM. pasjerne
ITonroToBka peareHToB).
2) Hamuts B 5 M ipoOupky 4 mi cpebt st JOM.

3) JlocraTh U3 KpUOXpAHHUJIMIIA C KHIKAM a30TOM KpUOIpoOupky ¢ DPM 1 oMecTUTh Ha

BoasiHyt0 Oanro Ha 37 °C. JlokmaThesi, MOKa KIETKH Pa3MOpPO3STCS, HO elme OyAeT OCTaBaThCs

KYCOUYCK JIbaa.

4) Tlepenectu B MpoOUPKY C TEILIOH cpenoi, neHTpudyruposats npu 300 g 3 MuH, yOpath

CyNEepHATAHT U PacCaJuTh Ha )KeJTaTUHU3UPOBAHHBIE INTAHIIETHI co cpeaoi st DDPM (1 mit Ha TyHKY

12-7yHOYHOTO TIAHIIETA WK 2 MJI Ha TyHKY 6-TyHOYHOTO) C TIOTHOCTEIO 15 ThIC. KIL./cM2.

5) IToxaunBaHueM MIaTO PaBHOMCEPHO PACHpPCACINUTD KIICTKU IO IMMOBEPXHOCTHU IJIACTUKA U

nepenectu B CO2-uHKYOaTOP.

Pasmopo3ka [ICK amMepukaHCKoil HOpKH
6) VYoOpartb cpeny duaepHbIX KIeTOK, npombiTh HOB, nobasuts cpeny s [TCK.
7) Hanute B 5 Mt npoGupky 4 mut cpeast st [ICK.

8) JlocraTh W3 KPHOXPaHWIMINA C KUIKAM a30ToM Kpuonpooupky ¢ [ICK u momecTuts Ha

BoasiHyr0 OaHro Ha 37 °C. JlokmaThesl, MOKa KIETKH Pa3MOpPO3STCS, HO eme OyAeT OoCTaBaThCs

KYCOUYCK JIbaa.
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9) Ilepenectu B IpOOUPKY C TEILION cpeoit, ieHTpudyruposats mpu 300 g 3 MuH, yoparsb
CYIIEpPHATAHT ¥ PAaCCaIUTh HA JKEIATHHU3UPOBAHHBIC TUIAHIIETHI C (PUIEPHBIMH KICTKAMH.

Pasmuoxenue IICK amepukaHckoil HOpKu

10) Memnsts cpeny Ha cpeay aias [ICK pa3s B aBa aHsL.

11) Ilpu moctrkeHuH MIOTHOCTH O6ojiee 90 % mim npu M3MEHEHUH MOP(HOIOTHH KOJOHHM
(mosiBneHue MUQGEPEHIIMPOBAHHBIX KJIETOK, MOSBICHHE «ITy3bIpei» M IUIABAIOLINX «IIAPOBY)
npoBoauth mnepecaaky I[ICK. VYoOpars cpeny, npombite H®B, mnokpeite Tpuncunom-2/ITA,
nomectuTh Ha 10 mun Ha 37 °C.

12) Jlo6aButh ogua o0beMm cpeabl aust IICK, pecycnenaupoBars, HEHTPUPYTHPOBATH MIPH
300 g 3 muH, paccaguTh Ha (QUACPHBIE KIETKH B COOTHOmIeHWW 1:2-1:12 B 3aBUCHMOCTH OT
IJIOTHOCTHU KJIETOK.

13) Tlocse monyueHus AOCTATOYHOTO KOJMYECTBA KICTOK 3aMopo3uth 5-10 ammyn ITCK:
Moclie CHATHS KJIETOK M LEHTPU(YTUPOBaHUS OCATOK C JYHKH 12- WU 6-TyHOUHOTO IUIAHIIEeTa
pecycrieHaupoBaTh BUOpamuei niau B 20 MK Cpejibl, MATKO pecyCneHAupoBaTh B 1 M cpelibl [uis
3aMOpO3KH, MMOMECTHTh B KPHOKOHTEWHep M cpa3y moctaButh Ha —80°C. Ha cienyromuii neHb

MNEPCHCCTHU B KPUOXPAHUIINIIEC C ) KUJIKHUM a30TOM.

[Tpu noaroroBke COII «IloaroroBka MIIOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK aMEPUKAHCKOU
HOPKH K BbIAA4YEC» UCIIOJIBb30BAaHbI CJICAYIONIUC JTUTCPATYPHBIC HCTOYHHUKHU:

1 Menzorov A.G., MatveevaN.M., MarkakisM.N., Fishman V.S, Christensen K., Khabarova
A.A., Pristyazhnyuk |.E., Kizilova E.A., Cirera S., Anistoroael R., Serov O.L. Comparison of
American mink embryonic stem and induced pluripotent stem cell transcriptomes// BMC Genomics.
2015. 16 Suppl 13:S6.

2 Sukoyan M.A., Vatolin S.Y ., Golubitsa A.N., Zhelezova A.l., Semenova L.A., Serov O.L.
Embryonic stem cells derived from morulag, inner cell mass, and blastocysts of mink: comparisons
of their pluripotencies// Mol Reprod Dev. 1993. 36(2). 148-158.
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[MPUJIOXEHUE Y
CrangaprtHas oneparonHas nporeaypa «llomydyeHne SMOPHOUAHBIX TEJICI U3 ILTIOPUIIOTEHTHBIX

CTBOJIOBBIX KJICTOK YCJIOBCKaA»

Cocrasneno: M.M. I'puauna, k.6.H., H.C., A.I'. MeHn30poB, k.0.H., B.H.C.

Copep:xanue U Ha3HAYCHHE: OTPEIEIIICT TPOTOKOI OTyYeHUSI IMOPHUOUTHBIX TEJel] 13
TUTIOPUTIOTEHTHBIX CTBOJIOBBIX KJIETOK YEJIOBEKa

Mecronaxoxaenue: Ullul" CO PAH

[TepecmoTp uepes: 1 roxg

OmoOpuonansie Tenbia (3T) npencraBistor coboil TpexMepHbIe arperaTsl, 00pa3oBaHHBIC B
CYCHEH3UHM IUIIOPUNIOTEHTHBIMH cTBOJIOBbIMU  KileTkamu  (IICK), JuddepenunpoBka dvepes
dopmupoBanue OT sBusercs obweil miardopmoit ans aHanuza rmopunoreHtHoctu IICK u
noJy4deHus 1eneBbix nuddepenupoBannbix kietok u3 [ICK. Ograko O0IBIIMHCTBO TPOTOKOJIOB
dbopmupoBanust T comepkaT KOMIOHEHTHI C HEU3BECTHBIM COCTABOM, TAKHE KakK (eTanbHasi ObIubs
ChIBOPOTKAa. KOMIOHEHTHI ’KMBOTHOI'O MPOMCXOXKACHUS 3HAYUTEIbHO OIPAaHUMYMBAIOT IPUMEHEHUE
OT nns cozgaHMs MOTEHIMAIBHO KIMHUYECKH 3HAYMMBIX KJIETOYHBIX IPOAYKTOB. B To e Bpems
HEOXapaKTePU30BaHHBIM COCTaB MOXKET MPUBECTH K HEBOCIPOU3BOJMMOCTU PE3YJIbTaTOB. TakuM
o0Opa3om, kpaiiHe BaxkHO U ¢popmupoBanue DT u nanpHelyo ux nuddepeHupoBKy IpOBOAUTH B
XUMHUYECKH OIpPECNICHHBIX YCIOBHIX 0€3 *KMBOTHBIX KOMIIOHEHTOB. JTO IMO3BOJIUT OOECIEeYUTh
JYYIIYI0 BOCIPOU3BOAMMOCTb METOM0B IU(EPEHIIMPOBKH, a Takxke Oosee MpOoCTOW MyTh AJis
nepeBo/ia B KIIMHUYECKH 3HAYMMYIO MTPOYKIIHIO.

B nactosiieit COII onvcan moapoOHbIM ONTUMH3UPOBAHHBIM MPOTOKOI nosyueHus: OT u3
I1CK, ocHOBaHHBII Ha paHee ONmyOIMKOBaHHBIX MPOTOKONax [1, 2].

CrannaptHas onepanuonHas mnpouenypa (COII) «Ilomydenne >MOpHOMIHBIX Telel M3
IUTIOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK 4YeloBeKa» pa3paboTaH B KauecTBE CTaHAapTa s
o0OecrieyeHrs KadyeCTBEHHOTO IIpolecca MOJIy4YeHHs] HEHPOHOB M3 IUIFOPUIIOTEHTHBIX KIJIETOK
yenoseka it LIKII «Kosuiekuyst IuItopunoTeHTHBIX KYIbTYp KIETOK YEJIOBEKA U MIEKOIMUTAIOIINX
obmredbuonornueckoro u onomenunuuckoro Hanpasierus» (Komnekiun) Uul” CO PAH.

Lenp pa3paboOTKM CTaHIAPTHOM OMNEpPAlMOHHON MpPOLEAYpbl COCTOMUT B YHU(UKALUU
MOJTyYEHUs1 SMOPUOUTHBIX TeJlell U3 TUTFOPUITOTEHTHBIX CTBOJIOBBIX KJIETOK YeJIOBEKa.

Pazpaborannas COII pekoMeH10BaHa /Ui UCTIOJIB30BaHUS B MOIpa3AeeHUAX, paOOTaIONIIX
C KyJIbTypaMH KJIETOK YE€JIOBEKA U KUBOTHBIX.

B xome paGoThl MBI pyKOBOICTBOBAJIMCH: TIpaBuiIaMu JabopaTopHoi mpakTuku ([Ipunoxenne

K [Ipukazy MunucTepcTBa 31paBOOXpaHEHUs U COIMaIbHOro pa3BuTus Poccuiickoit @eaepanuu ot
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23 asrycra 2010 . Ne 708H) u I'OCT P 53434-2009. Ilpuanunsl Haajaexamen J1abopatopHOM
npaktuku. M.: Crannaptuagopm. 2010. 12 c.

Bce paboThl, MpOBOAMMBIE B YCIOBHUSX JaOOPAaTOPHH, TOJHKHBI BECTUCh B COOTBETCTBUU C
MpaBWJIaMU MOXapHOI 0€30MacHOCTH U OXpaHbl TpyAa. [Ipoueaypsl, Tpedyrole CTepUIbHOCTH,
MIPOBOJIAT B JITAMHUHAPHBIX O0Kcax, KjaccoM OezonacHocTu He Hiwke |, [Ipu paboTe obecnieunBaroTcs
YCIIOBHS, MPEIOTBPAILAIONINE 3apaKeHHUE MepcoHaia WHPEKIMOHHBIMU areHTaMH U3 MEePBHYHOTO
Ouomarepuarna.

Bce o0opynoBanue HpoOXOOuT MpoLENypy KaIUOPOBKH COTPYAHHUKAMH JabOpaTopuu C
NEPUOANYHOCTHIO U C UCIIOJIB30BAaHUEM METOJIOB, KaK 3TO yKa3aHo pou3BoauTeneM. Bee pacxoanbie
MaTepHalibl U PEaKTHBBI JOJDKHBI HMETh COOTBETCTBYIOIIHE CEPTH(PHUKATHI KAueCTBa M XPAHHUTHCS
COOTBETCTBEHHO CIICLU(UKAIIH.

KoHTponb BBIMOJNIHEHUsT TYHKTOB IMPOTOKOJIa Bo3jaraercs Ha PykoBomutens paborT.
OTBETCTBEHHOCTh 3a BBIMIOJHEHUE JaHHOM MPOILEIyphl HECYT BCE COTPYIHHKH, Y4acTBYIOIIUE B
UCCIIC/IOBAaHHH.

OO06opynoBaHue U MaTepUaIbI
Ilepeuens Heobx00umo20 060py008aHUS U PACXOOHBIX MAMEPUATOB:

JIaboparopHoe 000opyaoBaHue (TPUBEACHBI BOZMOKHbBIE BAPUAHTHI IPOU3BOAUTEIICH U MapOK
000pyT0BaHUS )

Jliga Gonpineil yacT 0OOpYyIOBaHUS HI)KE HE yKa3aH IPOU3BOJUTENb, TaK KaK MOXHO
UCIIOJIb30BaTh MPUOOPHI pa3HbIX NpousBoauTeneld. KprokoHTeliHep Takke MOXKHO 3aMEHMTh Ha
AHAJIOTUYHBIM.

- Jlamunapnsiii mxkag Il kmacca 3amuThl.

- Ha6op nuneroxk 10, 20, 100, 200, 1000 mx1.

- IMTunerounsiii gozarop 0,5-100 m.

- Kamepa I'opsesa.

- Kpuoxkonreitaep (Thermo Fisher Scientific, 5100-0001).
- Hentpudyra-soprekc mist mpodupok 0,5 u 1,5 m.

- Uentpudyra mis npodupok 10 u 50 m.

- COz-unky06atop (KyJbTUBHpOBaHUE KJIeTOK nmpousBoautcs npu 5 % COz2u 37 °C).
- Tepmocrar Ha 37 °C.

- Xonogunpauku Ha —80 °C, 20 °C u +4 °C.

- MHBepTUpPOBAaHHBIN MUKPOCKOIL.

- ABTOKIaB.

- Kpuoxpanunuiie ¢ )XMJIKUM a30TOM.

- Bopsgnas Oaus.
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Pacxonnbie MaTepuanbl U peakTUBBI (IPUBEIEHBI BO3MOKHbBIE BapHAHTHI MTPOU3BOIUTENEH

MaTepHuajioB U PEaKTUBOB)

Vka3zaHHBIC HIKE PCarcHTbl MOXXHO 3aMCHATH Ha aHAJIOTHUYHBIC OT APYIrUux HpOI/I3BOILI/ITeHeI71,

IIO3TOMY, HAITPHUMEP, AJId 4aCTHU INIACTUKOBEIX PaCXOJHBIX MaTCpUaIOB IIPOU3BOAUTEIIbL HC YKAa3aH.

B pasaciic O)I(I/I,I[aeMBIe PE3YJIbTAaThI HCO6XOI[I/IMBIC MaTC€pHraJibl IPUBEACHBI B TCKCTC.

Cpena DMEM/F12 ¢ GlutaMAX (Thermo Fisher Scientific, 31331-093).
KSR (knockout serum replacement, HokayTHbIN 3ameHuTeNnb CchiBopoTKH) (Thermo Fisher
Scientific, 10828-028).
GlutaM AX (Thermo Fisher Scientific, 35050038).
NEAA (non-essential amino acid, He nezamenumbie amuaokucsiotsl) (Thermo Fisher Scientific,
11140050).
[Mennnummua-ctpentomunue (Thermo Fisher Scientific, 15140122).
2-mepkantostanon (Thermo Fisher Scientific, 21985023).
Cpena mTeSR1 (Stemcell technology, 85850).
TrypLE Reagents (Thermo Fisher Scientific, 12604013).
Harpuii-pocharusiii 6ydhep (HOB) (Amresco, Am-E404-100).
Corning Matrigel hESC-Qualified Matrix, (Corning, 354277).
Arapo3a.
JIMCO (aumetuncyabdokcua) (Amresco, Am-0231).
Y -27632 RHO/ROCK pathway inhibitor (Stemcell technology, 72307).
[Tnanmer 6-myHOUHBIH, JUIst paboThl ¢ aiare3uBHBIMU KyabTypamu kietok (Eppendorf, 0030
720.113).
Yamka [lerpu quamerpom 100 mwm, 1u1st paboThI ¢ aAre3uBHBIMU KyabTypamu kietok (Eppendorf,
0030 702.115).
CrepuiibHBIE CepOTIOTHYECKHE MUIEeTKH 00beMoM 5, 10 u 25 mi.
IImactukoBeie HOChl 00beMoM 10, 200 1 1000 mK1.
[TnactukoBbie mpobupku oovemom 0,5 u 1,5 mi.
[TpoGupku crepunbHbie, 5 Mt (Axygen, SCT-5ML-S).
[Tpobupxku crepunbhbie, 50 ma (Corning, 430291).
Kpuonpooupkw, 1,8 mi (SSIbio, 6222-S0).
JInann [1CK yenosexa.
Iloozomoexka mamepuanos
Cpena mTeSR1: npuroToBUTH COrNIACHO MHCTPYKIIMH TPOU3BOIUTEIS, JOTOTHUTENBHO J00aBUTh

x1 NECHUOWJIJIIMH-CTPEIITOMULIVH.
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- Y-27632 RHO/ROCK pathway inhibitor (ROCK-uHruoutop) pasBects CTEpHILHON BOIOH 10
KoHIeHTpauuu 10 MM, anukBotupoBath u xpanuth Ha —20 °C, npu +4 °C xpaHuth He Oojee
HEZENu.

- H®b: pactBOpuTH TabNETKy B BOJE B COOTBETCTBUM C pPEKOMEHAAMENW MpPON3BOAMUTEIS,
MIPOABTOKJIaBUPOBATh.

- Cpena qusa OT: cpena DMEM/F12, 20 % KSR, x1 GlutaMAX, x1 NEAA, x1 neHunuuInH-
CTPENTOMUIINH, X1 2-MepKanTOdTaHOI.

- Matrigel: pasmoposuts (hacoBky Matrigel na nensuoii 6ane, passectu 8 DMEM/F12, coriacho
dakTopy pa3BeleHHs, YKa3aHHOMY B MPHJIOKEHHOM MPOTOKOJE. [[OKpPBITh MIIaCTUKOBBIE YalllKH
[TeTpu WM TUIAHIIETH U OCTAaBUTH NPU KOMHATHOW TemIiepaType He MeHee ueM Ha 1 4. YOpath
Matrigel u no6aBuTh cpeay s KyJIbTHBHPOBAHUS KIETOK.

- Arapo3za: npurotoButb 1 % BOAHBIA pacTBOP U MPOKUMATUTE. [IOKPHITH MIACTHKOBBIC YAIIKU
[letpu wiu mnaHmeTsl ropsyeil araposoid, cmycts 30 c¢ yOpaTh arapo3y U OCTaBUTh IPHU
KOMHaTHOW TemnepaTrype He MeHee ueM Ha 30 MuH.

- 2-mepkanTodTanoit: pasBectu 70 Mk B 20 M crepuibHoro H®B (pacteop x500).

- Cpena mis 3aMopo3ku kieTok miekonuTarommx: 90 % KSR u 10 % IMCO. Bmecto KSR MoxHO
ucnonb3zoBath FBS. Cpeny mis 3aMOpO3KH MOKHO OJHOKPATHO 3aMmopaxkuBaTh Ha —20 °C, npu

+4 °C xpaHuTh He 00Jiee TBYX HENETb.

[Tonydyenne 3T U3 IUIIOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK YEJIOBEKA

Henb —6. Pazmopo3ska IICK uenoseka

1) Hanure B 5 M1 mpoOupky 4 mit cpeabt mTeSR1.

2)  JloctaTh U3 KPHOXPAHWIIHUINA C XKHUIKUM a30ToM Kpuorpooupky ¢ [ICK u momectuts Ha
BojsiHyt0 OaHio Ha 37 °C. Jlokaarbcs, OKa KIETKH Pa3MOpO3sITCs, HO emie OyJaeT ocTaBaTbCs
KYCOYEK JIbJIA.

3) Ilepenectu B mpoOUPKY ¢ TEILIONH cpeoH, ieHTpudyruposats npu 300 g 3 muH, yopathb
CyIepHATaHT W paccaJuTh Ha O-TyHOUHBIN TuTaHmieT B cpeae MTESR1 ¢ mobasnennem ROCK -
UHruOuTOpa 10 padoueit koHueHTpauu 10 MKM, npeaBapuTenbHO MokpeIThid Matrigel. Paboumii
00BeM 2 MJT cpeJibl Ha JIYHKY 6-JIyHOUHOTO Iutaniera. [nomaap paccaaku g0KHA COOTBETCTBOBATH
MJIOMIAM, C KOTOPOW KJIETKHM OBUTM CHATHI Ha 3aMOpPO3Ky, Hampumep, npu 3amoposke [ICK c
nnoTHOCTEI0 90 % ¢ 6-TyHOUHOI sdeiikn (9,5 cM?) pa3MOpPO3Ky TakKe TPOBOANTH HA OHY SUEHKY.

4)  TloxauMBaHUEM IIATO PABHOMEPHO PACIPEEIUTh KJIETKH IO MOBEPXHOCTH IIACTHKA
u niepenect B CO2-uHKyOaTop.

Henb —5 u —4. Cmena cpenpl [ICK knetkam

5)  ExenneBHo cmeHa cpeasl Ha mTeSR1.
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Henb —3. Ilepecanka [ICK

6) IICK momxubl uMeTh MmiIoTHOCTE 60—70 %. MunuMyMm 3a 2 4 0 IUIaHUpyeMOU
nepecanku B cpeny k IICK no6aBute ROCK-unrudurop no padoueit konuentpanuu 10 MxM.

7)  YOpath KyIsTypaibHyIo cpeny, npoMbeite HOB, 1o6aButs TrypLE, uT008BI pacTBOp IpH
MOKAaYMBAaHUM ITIJIATO MOKPBIBAJI KJIETKH, M IepeHectd B TepmocTtaT Ha 37 °C. Kaxayr MUHYTY
MOKAYMBATh KJIETKU U KOHTPOJIUPOBATH OTKPEIICHUE OT IJIACTUKA M10]] MUKPOCKOIIOM.

8)  Ilocie nosiBiIeHMs YSTKUX FPAHMI] Y KIETOK [0 KPAK OCTPOBKOB, PECYCIICHIMPOBATH B
20-30 kparHoMm wu30bITKe cpeapl mTeSRI1, 10 o0pa3oBaHUS CYCIEH3UMH EIUHUYHBIX KJIETOK,
nentpudyruponats 1pu 300 g 3 muH. Ocanok pecycrnenaupoBath B cpeae mTeSR1 ¢ qobaBnennem
ROCK -unru6uropa no padoueit konuentpamun 10 MkM u paccaguts B cooTHomeHun 1:4—1:10 Ha
6-JIyHOYHBIH TUTAHIIET, IPEIBAPUTEIHHO MTOKPHITHIN Matrigel.

Henb —2, —1. Cmena cpenst [ICK kneTkam

9) ExenneBHo cmeHa cpenbl Ha mTeSR1.

JHenb 0. Co3manne BUCSUNX Kallelb

10) TICK momxubl uMeTh IOTHOCTH 60—80 %. Munumym 3a 2 4 10 Havana padotsl ¢ [ICK
n06aBuThk HUM ROCK-uHrHOUTOp 10 padoueii koHneHTpanuun 10 MxM.

11) Cusrs [ICK, noacuurath, pecycreHaupoBath B KoHieHTpamuu 100—400 Thic KiI./MIT B
cpene mTeSR1 ¢ nob6asnennem ROCK-unruduropa 1o padoueit konnentpanuu 10 MmxM. B yamiky
[Tetpu auamerpom 100 mMm Hamute 12 ma H®B. Cycnensuto IICK packamate mo 20 Mk Ha
BHYTPEHHIOIO CTOPOHY KpbIIIKK yaliky [leTpu. 3akpbITh KPBIIIKON YalIKy U OCTOPOKHO EPEHECTH
B CO2-unkybarop. Ocrarku [ICK 3amopo3utsh.

12) 3amoposka TICK: mocie CHATHS KIETOK W HEHTPUPYTHPOBAHUS  OCAI0K
pecycrieHaupoBaTh BUOpamueil nian B 20 MKIJI cpelibl, MATKO pecyCneHAupoBaTh B 1 M cpelibl Jis
3aMOpO3KH, TOMECTUTh B KPUOKOHTEIHEP U cpa3y noctaBuTh Ha —80 °C. Ha cneayrommii 1eHb UiIn
HE M03KE YeM Uepe3 TPH JHs MEPEHECTU B KPUOXPAHWIHILE C KUAKUM a30TOM.

Hens 2. Tlepenoc chopmupoBanubix T

13) Ko BTopoMy JHIO B KaIUIAX JOJDKHBI OBITh IUTOTHBIE MIAPOBHIHBIE arperaThl. [lepenectu
chopmupoBannbie DT B uamiku [letpu, npeasapurensHo MoKpsIThie 1 % araposoit B cpeny ans OT.

Henb 3—16. Cmena cpenbl

14) Kaxaplit BTOpoii 1eHh CMeHa cpesl Ha cpeay ais OT.

Hensb 16.

15) OT roToBsI K JajbHEHIIIEMY aHAIH3Y.

[Tpu nmoaroroske COII «MneHTudukanus 1 XapakKTEPUCTHKA KICTOYHBIX JTMHUI YeIOBEKa U

KUBOTHBIX» UCIIOJb30BAHBI CJICAYIOIUEC JUTCPATYPHBIC HCTOYHUKHU:
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1 LinY., Chen G. Embryoid body formation from human pluripotent stem cellsin chemically
defined E8 media// StemBook [Internet]. Cambridge (MA): Harvard Stem Cell Institute. 2008-2014.
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[MPUJIOXKEHUE @
CrangaprtHas oneparonHas nporeaypa «llomydyeHne SMOPHOUAHBIX TEJICI U3 ILTIOPUIIOTEHTHBIX

CTBOJIOBBIX KJICTOK MBIIIIHN )

Cocrasneno: U.E. IIpuctsokHIOK, K.0.H., H.C., A.I'. MeH30poB, K.0.H., B.H.C.

Copep:xaHre M Ha3HAYCHUE: ONPEIEISICT MPOTOKOJ IMOJYYCeHUsS 3MOPHOUIHBIX TENel W3
TUTIOPUTIOTEHTHBIX CTBOJIOBBIX KJIETOK MBIIIN

Mecronaxoxaenue: Ullul" CO PAH

[TepecmoTp uepes: 1 roxg

OmoOpuounansie Tenbua (OT) — 3To chepuueckue arperarsl, 00pa3yemMble ITIOPUITIOTCHTHBIMU
ctBosioBbIMU KjeTkamu (IICK), sMOpHOHAIBHBIMU CTBOJIOBBIMU KJIETKAMU M HWHAYLIMPOBAHHBIMU
IUTFOPUIIOTEHTHBIMHU CTBOJIOBBIMM KJIETKAaMU, IIPU KYJIBTUBUPOBAHUM B CYCIIEH3MOHHOM KYJIBTYPE U
UMHUTHUPYIOLIME TMPEIUMIUIAHTAIIMOHHYIO CTaJWI0 pa3BUTHs 3MOpHOHa IN Vitro. B mporecce
kynbtuBupoBanus IICK B Bupe OT B HHMX NOSBISIFOTCS MapKepbl, crneuu(uuHble Ui TpeX
3apObIIIEBbIX JIUCTKOB. TakuM 00pa3oM, aHaINU3 SKCIIPECCUU T€HOB-MapKepPOB TPEX 3apObIIIEBbIX
muctkoB B OT sBisiercs oO1enpru3HaHHbIM METOIMYECKUM TOAX0/I0M ISl HCCIIEeI0OBAHUS KIETOK Ha
IUTFOPUIIOTEHTHOCTD.

B nacrosieit COII onvcan moapoOHbIM ONTUMH3UPOBAHHBIM POTOKOI nosyueHus: OT u3
[1CK MblI1H, 94aCTUYHO OCHOBAaHHBIN Ha paHee OmyOJuKOBaHHOM [1].

CrannaptHas oneparnuonHas mnponenypa (COII) «llomydyeHune SMOpHMOMIHBIX TeNel U3
IUTIOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK MBIIIN» pa3paboTaH B KauecTBe 0a30BOro CTaHAapTa s
xapakrepuctuku [ICK mpimm Ha mmopunoreHTHOCcTh it LIKIT «Komnekiust miropumoTeHTHBIX
KyJbTYp KIETOK YelOBeKa M MIIEKONMUTAIOMIMX OOLIeOMOJOrHYecKOro M OMOMEIUIIMHCKOTO
Hanpasnenus» (Komnexkuun) Uul" CO PAH.

lenp pa3paboTKM CTaHIAPTHOM OMNEPAllMOHHOM MpPOLEAYpPhl COCTOMT B YHU(DUKAIUU
MOJTyYeHUs! IMOPUOUTHBIX TeJlel] U3 TUTFOPUITOTEHTHBIX CTBOJIOBBIX KJIETOK MBIIIIH.

Pazpaborannas COII pekoMeH0BaHa JUIs UCIIOIBb30BAaHUS B MO/Ipa3AeICHUsX, paOOTaIOIINX
C KyJIbTypaMH KJIETOK YE€JIOBEKA U KUBOTHBIX.

B xoze paGoTbl MbI pyKOBOJICTBOBAJINCH: MpaBUiIamMu jabopaTopHoii nmpakTuku (IIpunoxenue
K [Ipukazy MuHncTepcTBa 31paBOOXPAHEHUs U COLMAIBHOTO pa3BuTHs Poccuiickoit Penepanuu ot
23 asrycra 2010 r. Ne 708un) u I'OCT P 53434-2009. IlpuHuumnel HajIexamiei rnadopaTopHOU
npaktuku. M.: Crannaptungopm. 2010. 12 c.

Bce paboTel, IpoBOAKMMBIE B YCIOBUSX J1aOOPAaTOPHH, JOJKHBI BECTUCh B COOTBETCTBUU C

IpaBWJIaMU MOXapHOI 0e30MacHOCTH U OXpaHbl TpyAa. [Iponeaypsl, Tpedylole CTepUIbHOCTH,
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MIPOBOJIAT B JITaMUHAPHBIX O0Kcax, KjaaccoMm OezonacHoctu He Hioke |, [Ipu paboTe obecnieunBaroTcst
YCIIOBHS, MPEIOTBPAILAIONINE 3apaKeHHUE MepcoHaia WHPEKIMOHHBIMU areHTaMH U3 MEPBHYHOTO
Ouomarepuarna.

Bce o0opynoBaHue mpoXOguT MpoLENypy KaJIUOPOBKH COTPYAHHUKAMH JabOpaTopuu C
NEPUOANYHOCTHIO U C UCIOJIB30BAaHUEM METOJI0B, KaK 3TO yKa3aHo pousBoauTeneM. Bee pacxoaHbie
MaTepHalbl U PEaKTHBBI JOJDKHBI UMETh COOTBETCTBYIOLIHE CEPTH(PUKATHI KaueCTBa M XPAHHUTHCS
COOTBETCTBEHHO CIIELU(DUKAIIH.

KoHTponb BbIMOJNIHEHUST TYHKTOB IMPOTOKOJIa Bo3jaraercs Ha PykoBogurtens palorT.
OTBETCTBEHHOCTh 3a BBINOJHEHHE IaHHOM MPOLETyphl HECYT BCE COTPYAHUKHU, y4acCTBYIOIIKE B
UCCJIEJOBaHUH.

OO06opynoBaHue U MaTepUaIbI
Ilepeuenv Heo6x00uM020 060PYO0BAHUA U PACXOOHBIX MAMEPUANO8

JIaboparopHoe 00opynoBaHue (IPUBEACHBI BOZMOKHbBIE BAPUAHTHI IPOU3BOIUTEICH U MAPOK
000pyTI0BaHUs )

Jlnst Gonplieid 4acTd OOOPYAOBAaHHSI HUMXKE HE YKa3aH IMPOU3BOAMTENb, TaK KaK MOXKHO
UCIIOJIb30BaTh MPHUOOPHI pa3HbIX MpousBoauTeneld. KpuokoHrteliHep Takke MOXKHO 3aMEHUTh Ha
AQHAJOTUYHBIMH.

- Jlamunapusbiii mxkag || kmacca 3anThI.

- Ha6op nuneroxk 10, 20, 100, 200, 1000 mx1.

- IMTunerounsiii go3zarop 0,5-100 m.

- Kamepa I'opsesa.

- Hentpudyra-soprekc mist mpodupok 0,5 u 1,5 mt.

- Hentpudyra nns mpodupox 10 u 50 M.

- COz-unky6atop (KyJpTUBHpPOBaHUE KJI€TOK npousBoautcs npu 5 % COz2u 37 °C).

- Tepmocrar Ha 37 °C.

-  Xomomunsaukn Ha —20 °C n +4 °C.

- HVHBepTHpPOBaHHBIN MUKPOCKOIL.

- ABTOKIaB.

- Bopggnas 6ans.
PacxonHbie MaTepuanbl W peakTHBBI (TPUBEICHBI BO3MOXKHBIE BapHAHTHI TPOWU3BOIMTENCH
MaTepHaIOB U PEAKTUBOB)
VYKkazaHHbIE HU)KE PEAareHThl MOXKHO 3aMEHSATh HAa aHAJIOTUYHbIE OT JIPYTMX MPOU3BOJUTENEH,
MO3TOMY, HallpUMep, JUIsl YacTH IUIACTHKOBBIX PACXOJHBIX MaTepHalOB MPOHM3BOJIUTENIb HE
yKa3aH.

- Cpema DMEM c 4,5 r/ma rmoko3s! 1 GlutaMAX (Thermo Fisher Scientific, 32430-100).
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FBS (fetal bovine serum, ceiBopoTka kpoBu TessT) 1t DC knerok (Thermo Fisher Scientific,
16141079).
KSR (knockout serum replacement, HokayTHbIi 3amenuTenb cbiBopoTku) (Thermo Fisher
Scientific, 10828-028).
GlutaM AX (Thermo Fisher Scientific, 35050038).
NEAA (non-essential amino acid, He He3ameHuMbIie aMmuHOKKCI0ThI) (Thermo Fisher Scientific,
11140050).
2-mepkanTosTanon (Amresco, Am-0482-0.1).
Lipofectamine 3000 (Thermo Fisher Scientific, L3000008).
[MeanummmuH-ctpentomuiH (Thermo Fisher Scientific, 15140122).
Tpuncun-3/TA 0,05 % (Thermo Fisher Scientific, 25200-056).
Harpuii-pocharusiii 6ydhep (HOB) (Amresco, Am-E404-100).
Kenarun (Sigma, G1890).
[Imanmier 24-7yHOYHBIH, JUis pabOTBI C anare3uBHBIMH KyiabTypamu kietok (BIOFIL,
TCP011024).
[Tnanmer 12-myHOYHBIN, i pabOThl ¢ aAre3sMBHbBIMEH KyabTypamu kiaetok (Eppendorf, 0030
721.110).
Yaruka [Terpu nuamerpom 100 MM, it paboThI ¢ aare3uBHBIME KyJIbTypamu kietok (Eppendorf,
0030 702.115).
CrepuibHBIE CepOJIOTHYECKUE MUMETKH 00beMoM 5, 10 u 25 mi.
ITnactukoBele HOCHI 00beMoM 10, 200 u 1000 mx1.
[TnactukoBble mpoOupku o0beMoM 1,5 mit.
[TpoGupku crepuibHbie, S Mt (Axygen, SCT-5ML-S).
[Tpobupku crepunbhbie, S0 it (Corning, 430291).
Arapo3sa.

Iloozomoska mamepuanos
H®b: pactBopuTh TabneTKy B BOJE B COOTBETCTBUM C pEKOMEHAAIMENW MpPOU3BOAMUTEIS,
MPOaBTOKJIABUPOBATb.
Arapo3sa: npurotoButh | % BOAHBIN pacTBOpP M NPOKUIATHTH. [IOKPBHITH MIACTUKOBBIE YalllKU
[Tetpu u 24-nyHOYHbBIE TUIAHLIETHI TOpsiuel araposoi, ciycts 30 ¢ yOpaTh arapo3y ¥ OCTaBHUTb
IIPM KOMHATHOM Temneparype He MeHee yeM Ha 30 MUH.
Cpena nns kynetuBupoBanust [ICK meimm (cpena ais [ICK): cpena DMEM, 7,5 % FBS mst 5C
kierok, 7,5 % KSR, x1 GlutaMAX, x1 NEAA, X1 NeHUIWUIMH-CTpENTOMUIMH, X1 2-

MmepkanrodTanos, 1000 ex/mi LIF.
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- Cpena nisa kyastuBupoBanus DT u3 [ICK meimm (cpena st 97T): cpena DMEM, 7,5 % FBS s
3C knerok, 7,5 % KSR, x1 GlutaMAX, x1 NEAA, x1 neHUIWUIMH-CTPENITOMHUIINH, X1 2-
MEpKaIrTO3TaHOM.

- Tpuncun-2/[TA 0,05 %: pazsectu Tpurnicun-2JITA 0,5 % B 10 pa3 B crepribHoM HDB.

- JKenatun: mpurotoButsh 1 % BOIHBIN pacTBOP U MPOABTOKIaBUpOoBaTh. Pabounii pacteop — 0,1 %
B HOB. ITokpsiTh mutactukosbie yaniku [lerpu wmu mnanmerst 0,1 % jxenaTiHOM ¥ IOMECTUTH Ha
37 °C ne menee uyeM Ha 30 MuH. YOpaTh *KenaTHH M A00ABUTH cpeny AJS KyJIbTHBHPOBAHUS
KJIETOK.

- 2-mepkanTodTaHoir: pasBectu 70 Mk B 20 M1 crepuiibHoro H®B (pacteop x500).

[Tony4yenne SMOPHUOHTHBIX TEJEL U3 TUTFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK MBIIIN

Hens 1. Pazmoposka [ICK

1) Yo6parts cpeny ¢ bunepHbIX kieTok, npombiTh HOB, no6asuts cpeny misa [ICK.

2) Hanuts B 5 mut mpobupky 4 mi cpeast ais [ICK.

3) JlocTaTh U3 KpHOXpaHWIMILA € KUAKUM a30ToM kpuonpodupky ¢ [ICK u nomectutsb
Ha BOJsHYI0 6aHto Ha 37 °C. JloxknaTbes, MOoKa KIETKH Pa3MOpO3ATCs, HO elle OyJeT OCTaBaThCs
KyCOYEK JIbJ1a.

4) [lepenectu B mpoOupKy c Terion cpenoil, ueHtpudyruposats npu 300 g 3 MmuH,
yOpaTh CynepHaTaHT ¥ paccaJuTh Ha )KeJTaTUHU3UPOBAHHBIE IJIAHILIETHI ¢ QUAEPHBIMH KIETKAMHU.

Hensb 3. Pasmuoxenune [ICK Mpimm

5) Mensats cpeny Ha cpeny ans IICK kaxnplii 1eHs.

6) [lepen mepecankoit TICK yb6pars cpeny c¢ duaepHbix KieTok, npombiTe HOB,
no6asuth cpeny mis [ICK.

7) ITpu noctmwxenun miaotHoctH TICK 6omnee 90 % nnm npu u3meneHun mMopdosoruu
KOJIOHMH HpPOBOJUTH Iepecaaky. YOpark cpeny, npombith H®B, mokpeite TpuncuHoM-D/ITA,
nomMecTuTh Ha 3 MuH Ha 37 °C.

8) JloGaButh oauH 06beM cpeanl 11t [ICK, pecycnenanpoBaTh, HEHTPUPYTHPOBATH IPU
300 g 3 muH, paccaauTh Ha (uiepHbIE KJIETKH B cooTHomeHHH 1:2—1:12 B 3aBHCHMOCTH OT
IUIOTHOCTHU KJIETOK.

Henb 5. Co3naHne «BUCSYUX KaIElb)

9) [To noctwxenun miotHoctu [ICK npumepno 70 %, yopats cpeny, npombite HOB,
NOKpbITh TpunicuHoM-O/[TA, nomectuts Ha 3 MuH Ha 37 °C.

10)  doGaButh onuu 00weM cpenpl aast DT, pecycnenaupoBars. [logcuntaTh KOIUYECTBO
KJIETOK TIpHU TiomoIy kamepsl ['opsiea. LlenTpudyruposats npu 300 g 3 muH.

11) PecycnennupoBaths kiaeTku B cpeze mist DT, konnentpanus kietok 1200 Teic/mit.
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12) B 10 cm gamky [letpu nHaauts HOB. Hanectn karmmm cycreH3uu KIETOK 1O 25 MKIT
Ha KpBILIKY Yalku [lerpu aBToMaTnyeckou numnetkoi. Kpelky akkypaTHO IEPEBEPHYTh.

Hensb 8

Uepes TpH AHA MOCIE Paccagky B KAIUISIX JOJDKHBI ObITh IUIOTHBIC IIAPOBHUIHBIC arperatsl
kietok — OT.

13)  OT nepeHecTr aBTOMATUYECCKOM MUTIETKON M3 KAXKIOM KaIlJIk B OTACIBHYIO SIUCHKY CO
cpenoit 1t OT B myHKM 24-s9€€4HOT0 IUIAHIIeTa, TPeABapUTeIbHO MOKphIThIe | % arapo3oii.

14) Cpeny MEHATH KaKIble 2 THS.

15) OT cuumartb Ha 5, 7 1 9 1HU NOCIe HAHECEHHUS Karielib: MpoMbITh B 1 M HOB, ocagox

3aMOpPO3UTH B JXKUAKOM a30T¢.

HpI/I IIOAT'OTOBKE COIl «HonyquHe 3M6pI/IOI/II[HbIX TCJICH U3 IINTIOPUIIOTCHTHBIX CTBOJIOBBIX
KJICTOK MBbIIIHN» UCIIOJIb30BAHBI CIICAYIOIINEC JIMTCPATYPHBIC NCTOUYHUKU:

1 Behringer R., Gertsenstein M., Nagy K.V., Nagy A. Differentiating Mouse Embryonic
Stem Cells into Embryoid Bodies by Hanging-Drop Cultures // Cold Spring Harb Protoc. 2016.
2016(12). pdb.prot092429.
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[MPMJIOXEHUE X
CranjapTHas onepanyoHHas Ipoueaypa

«TecTupoBaHue KJIETOK Ha KOHTAMUHALIMIO MUKOIIIIa3MOH, rpubamMu U OaKTEpUSIMU»

Cocrasneno: T.A. llInaiinep, m.H.c., A.I'. MeH30poB, k.0.H., B.H.C.

Conepxxanne W HazHaueHue: Omnpenenser NTPOTOKOJA TECTUPOBAHUS KIETOK Ha
KOHTaMUHAIIMIO MUKOTIIa3MOMU, TprOamMu U OaKTEepHsIMU

Mecronaxoxaenue: Ullul" CO PAH

[TepecmoTp uepes: 1 roxg

KonTamuHaIus KJI€TOUHBIX JIMHUN OaKTepUsMHU, MUKOIIJIa3MaMU U rpubamu SBIISIE€TCS OJJHOU
U3 BaXHEHIIUX mpobiieM uccienoBateneid. McrouHnkamu 3apakeHust MOTYT ObITh JabopaTtopHOe
00opyoBaHue, peaKTUBbI, CAMU UCCIIE0BATEINH, a TAK)KE APyrue KICTOYHbIC TMHUU. TeM He MeHee
CYIIECTBYET psiZ Mep, MO3BOJSIONIMX MUHIMU3HPOBATH MOCIIEICTBHS MOJ00HBIX HHpeKkmid. OqHaKko
MIEPBOCTENICHHOW 3a7aueii SIBIIICTCS BBISIBICHUE caMO MHQPEKIHUU u e BO30yIUTEINs. 3apakeHue
KJIETOYHBIX KYJIbTYp rpubaMu U OaKTepHsIMHU JOBOJIBHO JIETKO YCTAHOBUTH MPH TTOMOIIIM CBETOBOTO
MUKpocKomna. OJIHAaKO B Clly4ae ¢ MUKOILJIa3MOM 3TO HEBO3MOXHO U BBISIBJICHUE SIBJIAETCS 1I0BOJIBHO
3aTpyJHUTENbHBIM TporeccoM. K HacTosdlieMy MOMEHTY YCTaHOBJEHO, 4YTO MHKOIUIa3MOMH
KOHTaMHUHHPOBaHO mopska 5—10 % Bcex kineTodHbIX TUHUHA. [[1st €€ meTekiuu ObutH pa3paboTaHbl
pasnuyHble Toaxonbl, B ToM yucie III{P-anamu3 [1]. OTrcyrcTBHE KOHTaMUHALMK OaKTepUsMHU,
MHUKOIIJIa3MOW M TrpubaMu B KyJIbTypax sBIsSETCS HEOOXOAMMBIM YCIOBHEM JIOCTOBEPHOCTH
MOJIy4YaeMBIX B XOJI€ UCCIIEI0BAaHUI pe3yNbTaTOB M UX MPABUJILHOW HHTEPIPETALINH.

CrannaptHas oneparmonsas npouenypa (COIl) «TectupoBaHue KJIETOK Ha KOHTAMUHAIIHIO
MUKOIIJIa3MOH, rpubamu u OakTepussMU» pa3paboTaH B KadecTBe CTaHaapTa As oOecredeHus
KOHTPOJII KOHTAMHUHAIIMU KJIETOYHBIX JIMHUA yenoBeka W xUBOTHBIX s LIKII «Komnekuus
IUTIOPUIIOTEHTHBIX KYJIBTYpP KIJIETOK 4YeJlOBeKa W MIIEKONMTAOUUX OOIeOHOI0rHYecKoro H
ouomenummHCcKoro HampasiaeHus» (Komnexuun) ®ULL Ulul" CO PAH.

Ilenp pa3paboOTKM CTAaHAAPTHOM OMNMEPAllMOHHOW MPOLEAYpbl COCTOUT YHU(DUKALUU
IPOTOKOJIa TECTUPOBAHMS KJIETOK HAa KOHTAMUHAIIMIO MUKOIUIA3MOM, TpuOaMu U GakTepUsIMH .

Pa3paborannas COII pekomeH10BaHa JIsl HCTIOIb30BaHUS B MOAPA3/IEICHUSX, paOOTaIOIINX
C KyJIbTypaMu KJIETOK YeJIOBEKa U KUBOTHBIX.

B xo11e paboThl MBI pyKOBOCTBOBAJIMCH: ITpaBUiIaMu JJabopaTopHoi npaktuku (IIpunoxenue
K [Ipukazy MuHucTepCcTBa 31paBOOXpAaHEHUs U COLUAIBLHOTO pa3Butus Poccuiickoi denepaunu ot
23 asrycra 2010 1. Ne 708H) u 'OCT P 53434-2009. Ilpuanunsl Haajaexamen J1abopatopHOM
npaktuku. M.: Ctangaptuagopm. 2010. 12 c.
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Bce paboThl, MpoBOAMMBIC B YCIOBUSX JTAOOPATOPHH, TOJHKHBI BECTUCh B COOTBETCTBUU C
NpaBUJIaMHU TOKapHOH 0e30MacHOCTH M oxpaHbl Tpyna. [Iporenypsl, Tpedyromue cTepuiIbHOCTH,
IPOBOJIAT B JIAMUHAPHBIX OOKcax, kiaccom Oe3onacHocTH He Huxke |, [Ipu pabote obecrieunBaroTes
YCIIOBHS, MPEIOTBPAIIAONINE 3apaKCHHUE MepcoHalia NHPEKIMOHHBIMU areHTaMHu U3 IEePBHYHOTO
Ouomarepuara.

Bce obopynoBanue MpOXOAUT NPOLEAYPY KAIUOPOBKM COTPYIHUKAMHU J1aOOpaTOpHH C
NEPUOIMIHOCTBIO U C UCIIOTIB30BAHUEM METOI0B, KaK 3TO YKa3aHO Mpou3BoauTeneM. Bee pacxoaHbie
MaTepHalibl U PEaKTHBBI JODKHBI HMETh COOTBETCTBYIOIIME CEPTH(PHUKATHI Ka4eCTBa M XPAHHUTHCS
COOTBETCTBEHHO CIICIIU(UKAIIH.

KoHTponb BBINIOJTHEHMs MYHKTOB MPOTOKOJA Bo3naraercss Ha PykoBoaurens pabor.
OTBETCTBEHHOCTH 32 BBINIOJHEHUE NAHHOW MPOLEAYPHl HECYT BCE COTPYAHUKH, YYaCTBYIOIIUE B
UCCIICIOBAHHH.

O6opynoBaHue U MaTepUabl
Ilepeuenv neobxo00umMo20 060py006aHUs U PACXOOHBIX MAMEPUATLOB:

JIaGoparopHoe 000pyaoBaHue (IPUBEICHBI BO3MOXKHBIE BAPHAHTHI IPOM3BOIUTEINCH U MapOK
o0opynoBaHus)

Jlnst Oosiblield 4acTd OOOPYAOBaHHS HUMXKE HE YKa3aH MPOM3BOJAUTEINb, TaK KaK MOXKHO
UCTIOJIB30BaTh MPUOOPHI Pa3HBIX NpousBoauTeneld. KprokoHTelHep Takke MOKHO 3aMEHHTh Ha
AHAJIOTUYHBI.

- Tepmomukiep A aMIUTU(PUKAITUN HYKJIEMHOBBIX KHCIOT.

- Habop nunerox 10, 20, 100, 200, 1000 mx1.

- Hentpudyra — Boprexc aist mpodbupok 0,5 u 1,5 mi.

- Tepmorueiikep ans npobupox 1,5 mi.

- Xonomgunsauku Ha —80 °C, —20 °C u +4 °C.

- Kawmepa 1 ropu30oHTaJIBHOTO 351eKTpodopesa.

- CTonwK [T BEIpaBHUBAHHS arapo3HOTO Tellsl.

- CnektpodoTomMeTp aisi M3MEpPEHHs KOHIEHTpanuu HykienHoBbix kucior Nanodrop 2000
(Thermo Fisher Scientific).

- Tenb-noxymentupyromas cucrema BioRad ChemiDoc MP (BioRad).

- Merammueckuit gepxatens s mpooupok Ha 200 u 500 Mxt.

- Jlen.

- TepmokoHTeliHep (B TOM YHCIIE TEHOMIACTOBBIE KOPOOKH).

- MuxkpoBOJIHOBaS MEYb.

- BecsL

- XuUMHYecKas CTEKJISTHHAS K0JI0a (TepMOCTOMKas).
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PacxonHple MaTepuasbl U peakTUBbI (IPUBEIEHBI BO3MOKHBIE BapHAHThI IIPOU3BOIUTENIEH

MaTepHuajioB U PEAKTUBOB)

Vka3zaHHbBIC HIKE PE€ArcHThl MOKHO 3aMCHATH Ha aHAJIOTUYHBIC OT APYIrUux HpOHBBO,Z[PITGJ'ICfI,

IMO3TOMY, HAIIpUMEDP, MJI YaCTH INIACTUKOBBIX PaCXOAHBIX MAaTCpUaIOB IIPOU3BOAUTEIIb HE YKa3aH.

Harpuii-pocdarnsiii 6ydep (HOB) (Amresco, Am-E404-100).

Ha6op ans [P buoMacrep HS-Taq ITL[P-color (x2) (buonaomukc, MHC010-1020).
[Tpaitmepsl (buocer).

ITnactukoBeie HOCkl 00beMoM 10, 200 1 1000 mK1.

[TnactukoBbie npodupku oovemom 0,5 u 1,5 mi.

Tonkoctenusie npodupku st [P ¢ mockoii kpeimkoi oosemom 200 u 500 MKoI.
[Iporennasa K.

Jlnzupyromuit 6ydep.

Bakyymuas cmaska (Corning).

N3onponanour.

70 % staHon.

®eHour.

Xopodopm.

Tpuc.

SNTA.

YkcycHas Kucnorta (JeasHasi).

JlenoHn3npoBaHHas BOJA.

Arapo3a.

bpomucTslii 3TN

JHK-mapkep 100 — 1500 nap ocHOBaHHUI.

Kiterounas cycrieHsus, nojrydeHHasi IpH Mepecagke COOTBETCTBYIOIIUX JIMHUM.

[ToaroroBka MaTCcpHraIoB

Knerounslii matepuan: nepen BoiaenenneM JIHK knerounyro cycnensuto nmpomeite B HOB,
nepemectuTh B 1,5 Mi mpobupky, nentpudyrupoatb 5 mMuH Ha 1500 00/MUH U yIaiduTh
cynepHaTaHT. [lodmydeHHBI KJIETOYHBIA OcCaZok MoKHO XpaHuth Ha —20 °C 10 MOMeHTa
BeigencHus JTHK.

x50 TAE 6ydep: Tpuc — 24,22 r, DJATA — 1,862 r, ykcycHas kucinora (iefsHas) — 8,96 mi,
JIEMOHU3NpOBaHHas Boja — 73,3 mu (mst mpurotoBiienust 100 M pactBopa). s momydeHus

paboueit koHnenTpaiuu x50 Oydep He0OX0AMMO pa3BeCTH B IEMOHU3UPOBAHHON Boje 1:49.
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- AraposHslii Tenb s npoBeaeHus ekTpodopesa JIHK: B3Becuth 3 T arapo3sl U pacTBOPUTH B
100 mn x1 Oydepa TAE, marpeBas pacTBOp B MHUKpPOBOJHOBOW meuu. Jl0OaBUTH pacTBOp
OpoMUCTOTO 3TN A0 pabodeli KOHIICHTPAIMHA 5 MKT/MJI. 3aJTUTh B CTOJIMK JJIsS BRIPABHUBAHUS
relis U IOMECTUTH JIONATKu A7l GOpMUPOBAHUS KAPMAHOB.

- JIusupyrommuii 0ydep: Tris-HCI pH 7,5 10 MM, D/ITA 10 mM, NaCl 10 mM, SDS 0,5 %.

Breinenenne JTHK

1) K kierouyHOMY 0CajIKy 100aBUTh Ju3upyrommui Oydep u3 pacuéra 300 Mk Ha oOpaser u
nporenna3y K B paboueit konuentparuu 100 Mxr/mi.

2) Tlpobupku momectuth B Tepmorieiikep npu 55 °C u 500-700 06/MHH U TOKAATHCS
MIOJIHOT'O pacTBOpeHHs o0pa3uos (1-2 u).

3) K nonyueHHOMY KIJICTOUYHOMY JIM3aTy A00aBUTHh (DEHOI U XJIOPOPOPM B COOTHOIICHHH
1:1 (06Bem kaxkaoro pacTBOpa noixkeH ObITh He MeHee 300 Mki) u nepemenath. K kaxxaomy odpasiy
00aBUTh BaKYyMHOM cMa3KH (~ MapuK ¢ nuameTpom 110 0.5 cm).

4) leurpudpyrupoatb npu 14000 g 10 wmun. [lonydyeHHBI  CylEpHATAHT,
pacrnojiararoiuics Haji cJI0eM BaKyyMHON CMa3KH, IEPEHECTH B YUCTYIO IIPOOUPKY.

5) Jlo6GaButh 1 M1 U30MpONaHoa, nepemeniarh u eHTpudyruposats npu 14000 g 10 muH.
Y6pathb cynepHaTaHT U IPOMBITH nosrydeHHbIH ocanok JJHK 1 mn 70 % stanona.

6) VYoparb cynepHaran u npocyimuth ocagok JJHK B Teuenue 10-20 MuH mpu KOMHATHOM
temriepatype. PactBoputs ocagok JIHK B HeOombiioM 06beMe 1enoHn30BaHHOM BOJIBI (20—50 MKIT)
U HU3MEPHUTh KOHLEHTpAIMIO (COrJIaCHO MHCTPYKIMSAM Hpou3BojuTens). [lomyueHHbIe pacTBOpPHI
JIHK moryt xpanutscs mpu —20 °C.

[TLP ananu3

7) Pa3Mopo3uTth peaknnoHHyo cMech st [TL[P, 0CTOPOXKHO | TIIATENBHO MTEpEeMEIaTh.

8) B tonkoctenubie mpodupku ajst [P 106aBUTH Clieayrolie KOMIIOHEHTHI U3 pacueTa
o0bema oHO# peakionHoi cMecu 50 mxi: buoMacrep HS-Taq ITIP-Color — 25 Mk, npsmoit u
oOpaTHbIii mpaiimMep (koHewyHass KoHIeHTparusi kaxgoro 1 HM), JHK-marpuma (xoneunoe
konudecTtBo 0,2—1 MKkr), crepunbHas Boja (1o 50 Mxir). 3amemuBaTh peakiimoHHbsie cmecu 1itst TP
clenyeT B MpoOMpKax, MOMENEHHBIX B Jjeld. OCTOpOoXKHO MepeMelaTh peaklMOHHYI0 CMECh U
cOpPOCUTH Karlii, UCIOJb3Ys HEHTPUPYTY.

9) Ilporpers Tepmonukiep a0 95 °C u ObICTPO MEPEMECTUTH B HETO TOTOBYIO PEAKIIHOHHYIO
cMmeck. [Iposectu I[P B ciaexyromux ycioBusix: mpeaBaputTeiabHas aeHatypanus — 95 °C 5 muH,
nerarypauus — 95 °C 30 c, omxur 55-56 °C (B 3aBucumoctu oT npaiimMepoB) 30 c, 3ioHTranus —
72 °C 1 muH, punansHas snonraius — 72 °C 5 mun. KonndectBo nukinoB 35 (st mpaiimepos Bact —

25). TlocnenoBaTenbHOCTH IMpaiMEpPOB M COOTBETCTBYIOIIAas HMH(pOpMAIMs O HHUX IPUBEACHA B
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tabmuie X.1. Iyt TecTupoBaHus HA KOHTAMHUHAIIMIO MUKOTUTa3MOM UCIIOh30BATh CIICYIOIIUE MaPhI
npaiimepoB: MycoF-MycoR; MycoF1-MycoR1; MycoF2-MycoR3; MycoF3-MycoR1; MycoF4-
MycoR1; MycoF5-MycoR1; MycoF5-MycoR2; MycoF6-MycoR1; MycoF7-MycoR1.

Ta6mmma X.1 — [IpadiMeps! ajist TECTUPOBAHUS KJIETOK Ha KOHTAMUHAIIMIO MUKOILJIa3MOMU, TprubaMu

U OakTepusMu

Hazsanue ITocenoBaTenbHOCTE T omxwura, °C
BactF 5’- AGAGTTTGATCCTGGCTCAG-3’ 56
BactR 5’- GGACTACCAGGGTATCTAAT-3’ 56
FungiF 5’- GTGAATCATCGAATCTTTGAA-3 56
FungiR 5’- TCCTCCGCTTATTGATATGC -3 56
MycoF 5’- GAT CAG CCA CATTGC CCA G-3° 56
MycoR 5’-CGT TGC GAA TAGTCA CTGCT -3°. 56
MycoF1* 5’- CGCCTGAGTAGTACGTCCGC- 3’ 55
MycoF2* 5’- CGCCTGAGTAGTACGTACGC- 3° 55
MycoF3* 5’- TGCCTGGGTAGTACATTCGC- 3’ 55
MycoF4* 5’- TGCCTGAGTAGTACATTCGC-3’ 55
MycoF5* 5’- CGCCTGAGTAGTATGCTCGC-3° 55
MycoF6* 5’- CACCTGAGTAGTATGCTCGC-3° 55
MycoF7* 5’- CGCCTGGGTAGTACATTCGC -3° 55
MycoR1* 5’- GCGGTGTGTACAAGACCCGA -3’ 55
MycoR2* 5’- GCGGTGTGTACAAAACCCGA -3’ 55
MycoR3* 5’- GCGGTGTGTACAAACCCCGA -3’ 55
* TIpaiimepsr u3 [1]

10) ITomecTuTh arapo3Hsblii reib B Kamepy [uis anekrpodopesa. Hanectu mo 8—10 mxir JTHK-
0o0pa3lloB B KapMaHbl arapo3Horo reis. /s ompeneneHus pa3MepoB aMIUIM(UIIMPOBAHHBIX
nponykroB HaHectn JIHK-mapkep 100—1500 map ocHOoBaHuI.

11) TlpoBecTH TOPH3OHTANBHBIA remb-dAeKTpodopes TpH HampskeHHH 5 Blom?
3aukcupoBats pe3ynabTarsl [1L[P npu moMouu refb-10KyMEHTHPYIOIEH CUCTEMBI.

B HopMme kieTouHBIE KYIBTYphlI HE NOJDKHBI conxepkath JJHK Oakrepuii, Mukomniaazmsl u

rpudoB.
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[Tpu moaroroBke COII «TecTupoBaHue KJIETOK Ha KOHTAMUHAIIUIO MUKOIIA3MOM, TpubamMu
n GaKTepI/IHMI/I» HCIIOJIb30BAHLBI CICAYOIHNEC JIUTCPATYPHBIC HCTOUHUKH!

1 Pisal R.V., Hrebikova H., Chvatalova J., Kunke D., Filip S., Mokry J. Detection of
Mycoplasma Contamination Directly from Culture Supernatant Using Polymerase Chain Reaction //
FoliaBiol (Praha). 2016. 62(5). 203-206.
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[MPMJIOXEHUE 11
CranjapTHas onepanyoHHas Ipoueaypa

((L[I/ITOI‘GHGTI/I‘-IGCKI/Iﬁ AHAJIN3 TUIIOPUITOTCHTHBIX CTBOJIOBBIX KJICTOK YCJIOBCKA»

Cocrasneno: W.E. IlpuctsokHiok, k.0.H., H.C., A.I'. MeH30poB, k.0.H., B.H.C.

Conepxxanre u HasHaueHue: [IpOTOKOJ HHUTOr€HETHYECKOTO aHalv3a IUIIOPUIIOTEHTHBIX
CTBOJIOBEIX KJICTOK Y€JIOBEKA

Mecronaxoxaenue: Ullul" CO PAH

[TepecmoTp uepes: 1 roxg

[Imropunorentasle  knetku 4venoBeka (IICK), wuHAaynupoBaHHbIE IUTIOPUIIOTEHTHBIE
CTBOJIOBBIE KJIETKHM M AMOpPUOHAIIbHBIE CTBOJIOBBIE KJIETKHU, IIUPOKO HCIONB3YIOTCS B Pa3IUYHBIX
MeInKO-Onoornuyeckux ucciaenoBanuax. OxnuMm u3 kmoueBbix cBoicTB [ICK sBnsercs ux
CIIOCOOHOCTh ~ COXPaHATh CTaOWIIBHBIM KapuoTum iN  Vitro. OnxHako TpH  UIMTEIHHOM
KynbTuBUpoBaHUM MHoOrue JuHuu [ICK HakamimBaroT GOJbIIOE YUCIO XPOMOCOMHBIX HapyLIEHUN
(TpucoMuii, nenenuii, AyIUMKaUi U T.1.), KOTOpble HETaTUBHO BIUSIOT HA IIIOPUIIOTEHTHOCTD.
[Tostomy pma xapakrepuctuku IICK HeoOxoauMo HCIONb30BaTh METOIbl  KIACCHYECKOM
IUTOTEHETUKH, a MMEHHO IOJICYET XPOMOCOM M aHaiu3 MeTadas3HbIX IJIAaCTUHOK Ha OCHOBE
okpammmBanus DAPI. JlanHbII MPOTOKOJ YaCTUYHO OCHOBAH Ha paHee OmyOJuKoBaHHOM [ 1].

CranpmaptHas  omepauuoHHas  mpouenypa  (COII)  «llutorenermueckuit — aHamM3
IUTIOPUIIOTEHTHBIX KJIETOK 4YelloBeKa» pa3paboTaHa B KayecTBE CTaHAapTa Juid oOecredyeHus
KaueCTBEHHOI'0 LUTOT€HETHYECKOr0 aHalMu3a IUIIOPUIIOTEHTHBIX KiIeTok uenoBeka s LIKII
«Komnekuss  IUTIOPUIOTEHTHBIX  KYJIbTYp  KJIETOK  4elOBeKa W MIIEKOIUTAIOIIMX
obmiedbuonornueckoro u onomenuiuHckoro Hampasienus» (Komnexun) Ulul” CO PAH.

Ilenp pa3paboOTKM CTaHJAPTHOW OMNEpPalMOHHOM MpOLEAYpbl COCTOUT B YHU(DUKALUHU
MPOTOKOJIAa LUTOTEHETHYECKOr0 aHajiu3a IUTIOPUIIOTEHTHBIX CTBOJIOBBIX KIIETOK 4YeJIOBEKa.
Pa3zpaborannas COIl pexomeH0BaHa [Js MCHOJIb30BaHUS B IMOJpa3/elIEHUsX, pabOTaIOUINX C
KYJIbTYPaMHU KJIETOK Y€JI0BEKa U dKUBOTHBIX.

B xo/1e paboThl MBI PyKOBOJICTBOBAJIMCK: MTpaBUiIaMu JabopaTopHoi npakTuku ([Ipunoxenue
K [Ipukazy MuHncTepcTBa 31paBOOXPAHEHUs U COLMAIBHOTO pa3BuTHs Poccuiickoit denepanuu ot
23 asrycta 2010 1. Ne 708H) u TOCT P 53434-2009. Ilpuanunsl Haamexamen J1adopaTopHOM
npaktuku. M.: Crannaptungopm. 2010. 12 c.

Bce paboThl, MpoBOAMMEBIE B YCIOBUSAX JTaOOPAaTOPHH, TOJHKHBI BECTUCh B COOTBETCTBUU C
IpaBWJIaMU MOXapHOI 0e30macHOCTH U OXpaHbl TpyAa. IIponeaypsl, Tpedyrole CTepUIbHOCTH,

MIPOBOJIAT B JITAMUHAPHBIX O0Kcax, KjaaccoMm OezonacHocTu He Hiwke |, [Ipu paboTe obecnieunBaroTcs
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yCIIOBHS, NMPENOTBpAILAOLINE 3apa)KeHUe MepcoHala MH(GEKIMOHHBIMU areHTaMH U3 MEPBUYHOTO
Ouomarepuarna.

Bce obopynoBanue MpOXOAWUT MPOLEAYPY KAIMOPOBKM COTPYIHHKAMH J1aOOpaTopuu C
HEPUOJIMYHOCTBIO U C UCIIOIB30BAHUEM METO/I0B, KaK 3TO YKa3aHO NpousBoauTesieM. Bee pacxoaHbie
MaTepHalbl U PEaKTUBbI JOJKHBI UMETh COOTBETCTBYIOIIUE CEPTHU(PHUKATHI Ka4eCTBA U XPAHUTHCA
COOTBETCTBEHHO CIIELU(UKAIIH.

KoHTponb BBINOJIHEHUS MYHKTOB MPOTOKOJA Bo3Jaraercss Ha PykoBoautens palorT.
OTBETCTBEHHOCTh 3a BBIIOJIHEHUE JAHHON MPOLEAYPbl HECYT BCE COTPYAHUKH, YYAaCTBYIOILUE B

HCCICJ0OBaHUU.

OO06opynoBaHue U MaTepUaIbI
Ilepeuens Heobx00umo20 060pyY008aAHUS U PACXOOHBIX MAMEPUATIOB:

JIabopatopHoe 000pyaoBaHuE (IPUBEIEHBI BO3MOXKHBIE BAPUAHTHI IPOM3BOIUTENCH 1 MapOK
000pyTI0BaHUs )

Jlnst Gonplieid 4acTé OOOpYAOBaHHS HIKE HE YKa3aH MPOU3BOAUTENb, TaK KaK MOXKHO
UCII0JIb30BaTh MPUOOPBI pa3HbIX IPOU3BOAUTENIEH
- Hab6op nunerok 10, 20, 100, 200, 1000 mx1.
- [Munerounsriit nozarop 0,5—-100 mi.
- Hentpudyra nns npodupox 10 mi.
- COz-uHKYyOaTop (KyJIbTHBUPOBAaHHE KIETOK mpou3Boautcs mpu 5 % CO2 u 37 °C).
- Tepmocrar Ha 37 °C.
- XomomgunbHukH Ha —20 °C u +4 °C.
- VHBepTHpPOBAaHHBIN MUKPOCKOIL.
- dnyopecueHTHBI MUKPOCKOII, 000pynoBaHHbIH oxnaxaaemoit CCD-kamepoi.
- Cucrema 06paboTku u3odpaxenuii 1SIS (MetaSistems).
- BentmisiTop ¢ nogorpesom.
- IlepconanbHblil komnbroTep Ais cuctem lkaros u Isis.

PacxonHble MaTepuanbl U peakTHBBI (PUBEAECHBI BO3MOXKHbIE BapUaHTHI MPOU3BOAUTENEH
MaTepHajoB U PEaKTUBOB).

YkazaHHBIC HIDKE peareHThl MOXKHO 3aMEHSITh Ha aHAJOTUYHBIE OT IPYTUX MMPOU3BOAUTEINCH,
MIOATOMY, HalpUMep, IS YaCTH TUIACTUKOBBIX PACXO/IHBIX MaTEPHAaIOB IPOU3BOIUTEIH HE YKA3aH.
- Jlemexomnmus (komemun) (ROCHE 10295892001).
- KCL.
- NaCl.
- NagCeHs0y.
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- Tpuncun-3JITA 0,25 % (Thermo Fisher Scientific, 25200-056).
- Jlendnas ykCycHasi KHCIIOTA.

- MeraHoun.

- Harpuii-docharusrii 6ydpep (HOB) (Amresco, Am-E404-100).
- Yamka [letpu guamerpom 60 mm.

- IInactukoBslie HOoCckl 00bemMoM 10, 200 u 1000 MxJI.

- Uentpudyxupie mpoOUpPKU ¢ KOHUYECKUM THOM, 00BemMoM 10 M.
- IIpobupku Ha 1,5 muL.

- IIpeamernsie crekna (76 x 26 mm).

- TlokpoBHbIe cTekna (24 x 24 Mmm).

- T'muuepum.

- DABCO (1,4-diazabicyclo[2.2.2] octane).

- DAPI (4',6-diamidino-2-phenylindole).

- Beicokue creknsHHbIe cTakanbl Ha 50 it — 10 mTyk.

[ToaroroBka mMarepuanos

- H®B: pactBoputh TabneTky B BOJE B COOTBETCTBHM C PEKOMEHAALMEH IMPOM3BOJUTEIS,
MIPOABTOKJIABUPOBATb.

- IlpuroroBuTh uKcaTop MeTaHOI:yKCycHas Kuciora (3:1), aepxkarb Ha b1y

- IlpuroroButsk runoronnueckuii pacteop: 0,28 % KCI B Boze.

- IIpurorosuts pactBop 20 x SSC u3 175,3 r NaCl u 88,2 r NagCeHsO7 B 1 11 Bozs1. [loBectu pH 10
7,0-7,1. ABroknmaBupoBats. 13 20 x SSC npurotoButs 2 x SSC, pazsens Bogoii B 10 pas.

- IlpurotoButs antudeiin (1 %o DABCO B 90 % rimmuepune 8 HOB).

- IIpurotoButh cTokoBbIi pactBop 0,2 % DAPI Ha 2 x SSC (xpanuts Ha 4 °C).

- IlpurotoButh pabounii pacteop DAPI na 2 x SSC. PactBopuTh 25 M CTOKOBOI'O pacTBOpa B

50 mu1 2 x SSC.

[{uTOoreHeTMUECKUI aHAIN3 IUTIOPUIIOTEHTHBIX CTBOJIOBBIX KJIIETOK YEJIOBEKA
Henn 1. ®ukcamnus KIETOK
1) B KkynbTypajbHYIO CpPey CTEPUIIBHO 100aBUTh KomeMu, 0,1 MKr/MiI.
2) Cnycrs 3 1 wierku npombite HOB u Hanectu pactBop Tpumcuuaa 0,05 % B HOB,
BBIIEPKATH 5 MHH.
3) B uamiky c kierkamu 100aBuTh runotonuueckuii pacteop (0,28 % KCl) u mocraButh B

tepmoctart Ha 37 °C Ha 25 MuH.
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4) Tlocme 3TOro B 4aliKy Jg00aBUTh HECKONBbKO (2-3) kamenb ¢ukcatopa (3:1 meraHom —
YKCYCHasl KMCIIOTA).

5) KieTku CMBITH C YalllKd C MOMOIbBI0 aBTOMAaTHUYECKON MHIETKH, TepeHectd B 10 mi
KOHUYECKYIO TPOOUPKY.

6) Cycnensuro nearpudyruposatsd (1000 06/mMuH, 5 mun). CynepHaTaHT CIUTh.

7) K ocaaky m00aBUTh, OXJ@KICHHBIA BO JIbJIY, CBEXCIPUTOTOBJICHHBIA (UKCATOD.
[TocTaButh B sieq HA 20 MUH.

8) Kuerku nunetuposats u neHTpudyruposars (1000 06/mMuH, 5 mun). CyrepHaTaHT CIUTb.

9) K ocanky cHOBa 100aBUTh (PUKCATOP, MUIIETUPOBATh U MOCTABUTH Ha JieA eie Ha 10 MuH.

10) IloBropuTh II. 8.

11) K ocanky n00aBUTH pUKCATOp, MUIETUPOBATH M PaCKaNaTh Ha OXJIAXK/ICHHBIC BIAKHBIC
CTEKJIa.

12) Crekia BBICYHIMTH IMOJ TEIUIBIM BO3AYXOM M3 BEHTHJSATOpa. IIOJOXHTH B CyXO€,
POXJIaTHOE MECTO NMPHUMEPHO Ha CYTKH.

13) /[enb 2. Okpacka npenaparos

14) TIlpemnapaTbl OMECTHTh B cTakaH ¢ pactBopoM DAPI Ha 5 MuH. 3aTeM MpOIOJIOCKAaTh
nocineaoBarenbHo B 2 X SSC u Boje.

15) BeicymuTs.

16) Hanectu pactBop anTU(Ei1a U 3aKPHITh TOKPOBHBIM CTEKIIOM.

17) MertadasHbie MIACTHHKHA aHATU3UPOBATh Ha ()IyOPECIIEHTHOM MHUKPOCKOIIE.

18) [lenp 3-4 AHanu3 MeradaszHbIX MIACTHHOK

19) CdoororpadupoBars 50—60 MeTadha3HbIX TIACTHHOK.

20) IIpowussectu momcueT xpomocoM Ha 40—50 MeTada3HbIX MITACTHHKAX.

21) KapuotunupoBars 10—20 MeTada3HbIX IACTHHOK.

[Tpu nmoarotoske COII «lluToreHernueckuii aHanU3 MIIOPUIOTEHTHBIX CTBOJIOBBIX KJIETOK
YCJIOBECKA» MCITOJIB30BAHLI CICAYIOIIUE TUTCPATYPHBIC HCTOUYHUKU!

1 Prokhorovich M.A., Lagar'kova M.A., Shilov A.G., Karamysheva T.V., Kiselyov S.L.,
Rubtsov N.B. Cultures of hESM human embryonic stem cells: chromosomal aberrations and
karyotype stability // Bull Exp Biol Med. 2007. V. 144. P. 126-129.
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[MPMJIOXEHME I
CranjapTHas onepanyoHHas Ipoueaypa

«HI/ITOI‘CHCTI/I‘ICCKI/II;'I AHAJIN3 TNIIOPHUIIOTCHTHBIX CTBOJIOBLIX KJICTOK MBI

Cocrasneno: W.E. IlpuctsokHiok, k.0.H., H.C., A.I'. MeH30poB, k.0.H., B.H.C.

Conepxxanre u HaszHaueHue: [IpOTOKOJ HMTOrEHETHYECKOTO aHalv3a IUTIOPUIIOTEHTHBIX
CTBOJIOBEIX KJICTOK MBEIIIN

Mecronaxoxaenue: Ullul" CO PAH

[TepecmoTp uepes: 1 roxg

[TnropunorenTHsie cTBOsIOBBIE KileTKH (IICK) Mbim, 5MOprOHaIbHBIE CTBOJIOBBIE KIIETKH U
UH/YyLIUPOBAaHHBIEC IUTIOPUIIOTEHTHBIE CTBOJIOBBIE KIETKH, IIHPOKO HCHOJIB3YIOTCS B MEAMKO-
O6uonornyeckux uccienoBaHusx. OnHo u3 kimroueBblx cBoicTB I[ICK — crnocoGHOCTH coxpaHsTh
CTaOWJIBHBIA KapuOTHII iN Vitro. OnHAKO NMpH JIMTENLHOM KylbTHBHpOBaHUU MHorue JuHuu [ICK
HAKaIlJIMBAIOT OOJBIIOE YMUCIO XPOMOCOMHBIX HApyIIEHUW (TpUCOMUM, NelNeuuid, TyIIMKauuid U
T.J1.), KOTOPbIE HEraTUBHO BJIMSIOT Ha IJIIOPUIIOTEHTHOCTb, HAIPUMEP, CHIDKAIOT BKJIAJl 3TUX KIIETOK
B raMeThI Iipu xumepusanuu [ 1]. CornacHo nutepaTypHbIM AaHHbIM, yToObI TuHMs [ICK nana Bkian
B 3apO/BIIIEBBIN TYTh, HY>)KHO Kak MUHUMYM 50 % KJ1€TOK ¢ HOpMalIbHBIM KaproTumom [2]. [Toatomy
st xapaktepuctuku [ICK HeoOXoauMo HCIONIb30BaTh METO/BI KJIACCHMYECKOM ITMTOr€HETHKH, a
MMEHHO I10/ICYeT XPOMOCOM U aHalu3 MeTaa3HbIX IIIACTUHOK Ha OCHOBe okpamuBanus DAPI.

Ilenp pa3paboOTKM CTaHIAPTHOW OMEpalMOHHOM NpOLENypbl COCTOUT B YHHU(DUKALUHU
IPOTOKOJIAa IIUTOT€HETUYECKOI0 aHalu3a IUIIOPUIIOTEHTHBIX CTBOJOBBIX  KJIETOK  MBIIIH.
Pazpaborannas COIl pexomeHnoBaHa AJisi UCIHOJB30BAaHUS B IMOJAPA3JEIIECHUSAX, paOOTAIOUINX C
KYJIbTYPaMH KJIETOK Y€JI0BEKa U JKUBOTHBIX.

B xo11e paboThl MBI pyKOBOCTBOBAJINCH: ITpaBUiIaMu JabopaTopHoi npaktuku (Ilpunoxenue
k [Ipukazy MuHncTepcTBa 31paBOOXPAaHEHUs U COUUAIBHOTO pa3BuTHs Poccuiickoit @enepanuu ot
23 asrycta 2010 1. Ne 708H) u TOCT P 53434-2009. Ilpuanunsl Haamexamen J1adopaTopHOM
npaktuku. M.: Crannaptungopm. 2010. 12 c.

Bce paboThl, MpoBOAMMEBIE B YCIOBUSAX JaOOPAaTOPHH, TOJKHBI BECTUCh B COOTBETCTBUU C
IpaBWJIaMU MOXapHOI 0e30macHOCTH U OXpaHbl TpyAa. IIponeaypsl, TpeOyrole CTepUiIbHOCTH,
IIPOBOJST B JIAMUHApHBIX O0Kcax, KiaccoM OezonacHoctu He Huxke |I. [Ipu pabote obecnieunBarorcs
yCIIOBHS, MPENOTBpAILAIOLINe 3apaXKeHne NnepcoHaia MHPEKIMOHHBIMU areHTaMH U3 MEePBHUYHOTO
O6uomarepuana.

Bce oGopynoBanme mpoXoauUT MPONEAYypY KAIMOPOBKH COTPYIHUKAMHU JIa0OpaToOpuu C

NEPUOANYIHOCTBIO U C UCITOJIB30BAHUEM METOA0B, KaK 3TO YKa3aHO ITPOU3BOJAUTCIIEM. Bcee pacxoaHbIC
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MaTepuaibl U peaKTUBHI JOJKHBI HMETh COOTBETCTBYIOIIHME CEpTU(UKATHI KayecTBa M XPaHUTHCS
COOTBETCTBEHHO CIIELU(UKAIIH.

KoHTponb BBINOJIHEHUS MYHKTOB MPOTOKOJNA BoO3Jaraercss Ha PykoBoautens palorT.
OTBETCTBEHHOCTh 3a BBINOJHEHHE JaHHOW MpOLEIypbl HECYT BCE COTPYIHHKH, Yy4acTBYIOIIUE B
UCCJIETOBaHHH.

O6opynoBaHue U MaTepUabI
Ilepeuens Heob6X00UM020 060PYO08AHUS U PACXOOHBIX MAMEPUALOE

JIaGoparopHoe 00opynoBaHue (TPUBEACHBI BOZMOKHbBIE BAPUAHTHI IPOU3BOAUTENICH U MapPOK
000pyT0BaHUS )

Jlnst Gonplieid 4acté OOOpPYAOBaHUS HIDKE HE yKa3aH IMPOU3BOAMTENb, TaK KaK MOXKHO
UCTIOJIB30BaTh MPUOOPHI Pa3HBIX TPOU3BOAUTENICH
- Hab6op nunerok 10, 20, 100, 200, 1000 mx1.

- Ilunerounsit gozarop 0,5-100 mi.

- Hentpudyra nns npodupox 10 mi.

- COz-unky6atop (KyJbTHBHPOBaHKE KJIETOK mpousBoautcs npu 5 % COz u 37 °C).
- Tepmocrar Ha 37 °C.

- Xonomgunpuuku Ha —20 °C u +4 °C.

- VHBepTHPOBaHHBIN MUKPOCKOI

- ®ayopecieHTHBIN MUKPOCKOT, 000py10oBaHHbIN oxnaxaaemoit CCD-kamepoii.

- Cucrema 06paboTku u3odpaxenuii 1SIS (MetaSistems).

- BeHTWITOp € MOOTPEBOM.

- IlepconanpHblit KOMIBIOTED A1 cucteM |karosu ISis.

Pacxomabie MaTepuaibl U peakTUBBI (IPUBEICHBI BO3MOXKHBIC BAPHAHTHI MTPOU3BOTUTEIICH
MaTepuaioB U PEaKTHBOB)

VYka3aHHbIE HI)KE peareHThl MO>KHO 3aMEHSTh Ha aHAJIOTUYHBIE OT APYTUX MPOU3BOAUTENEH,
MIOATOMY, HaIpUMep, IS YacTH TUIACTHKOBBIX PACXOIAHBIX MaTepPHaIOB MPOM3BOINTEINH HE YKa3aH.

- OTuauym Opomu.

- JlemexomnmuH (komemun) (ROCHE 10295892001).

- KCL.

- NaCl.

- NazCsHs0Oy.

- Tpuncun-3/ITA 0,25 % (Thermo Fisher Scientific, 25200-056).
- Jlensnas ykcycHasi KUCJIOTA.

- MeraHoun.

- Harpuii-pocharusriii 6Oydpep (HOB) (Amresco, Am-E404-100).
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- Yamka [letpu guamerpom 60 mm.

- IInactukosslie HOoCckl 00bemMoM 10, 200 u 1000 MxJI.

- Uentpudyxupie mpoOUPKU ¢ KOHUYECKUM THOM, 00BemMoM 10 M.

- IIpobupku Ha 1,5 M.

- IIpeamernsbie crekna (76 X 26 mm).

- TlokpoBHbIe cTekia (24 x 24 Mmm).

- T'muuepuH.

- DABCO (1,4-diazabicyclo[2.2.2] octane).

- DAPI (4',6-diamidino-2-phenylindole).

- Bricokue crexisiHabie ctakanbl Ha S0 M1 — 10 mTyk.

Iloozomoska mamepuanos

- H®b: pactBOpuTH TalNETKy B BOJE B COOTBETCTBHUM C PEKOMEHAAIMENH MpPOU3BOAMUTEIS,
MIPOABTOKJIABUPOBATh.

- IlpuroTtoBuTh PuKCcaTOp METAaHOM:yKCYyCHas KucioTa (3:1), aep>kath Ha by

- IpuroroButh runoronnueckuii pacteop: 0,25 % KCl u 0,2 % CH3COONa s Boje.

- IIpuroroButs pactBop 20 x SSC u3 175,3 r NaCl u 88,2 r Na3C6H507 B 1 1 Bozsl. JJoBectu pH
1o 7,0-7,1. AprokmaBupoBatb. M3 20 X SSC npuroroButs 2 x SSC, pa3sens Booit B 10 pas.

- IlpurotoButs antudeiin (1 %o DABCO B 90 % rimmuepune 8 HOB).

- IlpurotoButh cTokoBsIii pactBop 0,2 % DAPI Ha 2 x SSC (xpanuts Ha 4 °C).

- IlpuroroButh padounii pactBop DAPI Ha 2 x SSC. PactBopuTth 25 MJ1 CTOKOBOTO pactBopa B 50

vt 2 x SSC.

[luToreHeTHUECKUi aHAIN3 TUTFOPUTIOTEHTHBIX CTBOJIOBBIX KJIETOK MBIIIN

Jenb 1. @uxcanus KIeTOK

1) B kyneTypaneHyto cpeay n06aButh 1,25 MM pactBopa THIMYyM Opomuaa (5 MKI /Mi
cpebl).

2) UYepe3 15 MuH B KyAbTYpadbHYIO Cpely CTEPHIBHO J00aBUTH Kojmemua, B gose 0,1
MKT/MJL.

3) Cnycrs 3 4 knerku npombith HOB u nHanectn 0,05 % pactBop Tpuncuna B HOB,
BBIJIEPKATh 5 MUH.

4) B yamky ¢ KJIeTKaMH J0OaBUTh TUIIOTOHMYECKUN PAaCTBOP U MOCTABUTh B TEPMOCTAT HA
37 °C na 20 muH.

5) Ilocne 3Toro B yamky Jg00aBUTh HECKOJIbKO (2-3) kamenb ¢ukcaropa (3:1 meranon —

YKCYCHasl KHCJIOTA).
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6) Kierku CMBITh C Yallk¥ ¢ IMOMOIIBI0 aBTOMATHYECKON MUICTKH, mepeHecTd B 10 mu
KOHUYECKYIO TPOOUPKY.

7) Cycnensuto nentpudyruposars (1000 06/MuH, 5 mun). CynepHaTaHT CIHTh.

8) K ocagky n00aBUTh, OXJIQKJCHHBIA BO JIbJIYy, CBEXKCIPUTOTOBJICHHBIA (uKCATOp.
IToctaButh B jeq Ha 20 MHUH.

9) Kuerku nuneruposats u neHTpudyruposatb (1000 o6/mun, 5 mun). CynepHaraHt
CIIUTb.

10) K ocazky cHOBa 100aBHUTh (DMKCATOP, HUIIETUPOBATH U TOCTABUTH Ha Jie emle Ha 10 MuH.

11) IToBTopuTs 11. 8.

12) K ocanky no6aBuTh puKcaTop, MUIMETHPOBATH M pacKanaTh Ha OXJIAXK/ICHHBIC BIAXKHBIC
CTEKJIa.

13) Crekna BBICYIIMTH IOJ] TEIUIBIM BO3IyXOM M3 BeHTHISATOpa. [lONOXKHTH B CyXoe,
POXJIaTHOE MECTO IPUMEPHO HA CYTKH.

Henb 2. Oxpacka npenaparon

14) TlpenapaTbl MOMECTHTh B cTakaH ¢ pactBopoM DAPI Ha 5 MuH. 3ateM MpomoJjIoCcCKaTh
nocienosarenbHo B 2 X SSC 1 Boze.

15) BoICyHIUTS.

16) Hanectu pactBop aHTu(Ei1a U 3aKPHITh TOKPOBHBIM CTEKIIOM.

17) Merada3Hble IIIACTHHKHA aHATU3UPOBATh Ha (IIyOPECIIEHTHOM MUKPOCKOIIE.

Henb 3—4 Ananu3 metada3HbIX IIACTHHOK

18) Cdotorpaduposars 5060 MeTaha3HbIX MITACTHHOK.

19) TIlIpoumssectu mojacuet xpomocom Ha 40—50 meradas3ubix miactuHkax. 10—20 U3 KOTOPBIX

HCIIOJIB30BATh JIs1 KAPUOTUIIMYCCKOT'O aHaJIN34a.

HpI/I IIOATOTOBKE COIl «HI/ITOFeHeTI/I‘{eCKI/Iﬁ AHAJIN3 TUIIOPHUIIOTCHTHBIX CTBOJIOBBIX KJICTOK
MBIIINW» UCITOJIB30BAHBI CICAYIONIUE JIUTCPATYPHBIC HCTOYHHUKHU !

1 Menzorov A., Pristyazhnyuk 1., Kizilova H., Yunusova A., Battulin N., Zhelezova A.,
Golubitsa A., Serov O. Cytogenetic analysis and DIk1-Dio3 locus epigenetic status of mouse
embryonic stem cells during early passages // Cytotechnology. 2016. 68(1). 61-71.

2 Longo L., Bygrave A., Grosveld F.G., Pandolfi P.P. The chromosome make-up of mouse
embryonic stem cells is predictive of somatic and germ cell chimaerism // Transgenic Res. 1997. 6.
321-328.

153



I[MPUJIOXEHUE I1]
CranjapTHas onepanyoHHas Ipoueaypa

((L[I/ITOI‘GHGTI/I‘-IGCKI/Iﬁ AHAJIN3 TUIFOPUITIOTCHTHBIX CTBOJIOBLIX KJICTOK HOPKHW)»

Cocrasneno: W.E. IlpuctsokHiok, k.0.H., H.C., A.I'. MeH30poB, K.0.H., B.H.C.

Conepxxanre u HasHaueHue: [IpOTOKOJ HUTOr€HETHYECKOTO aHalvM3a ILTIOPUIIOTEHTHBIX
CTBOJIOBBIX KJIETOK HOPKH

Mecronaxoxaenue: Ullul" CO PAH

[TepecmoTp uepes: 1 roxg

B 1993 rony B UncTutyTe iutonoruu u renetuku CO PAH Obutn nostydeHnbsl s3MOpHOHaIbHBIE
CTBOJIOBBIC KJICTKH I[EHHOTO MYIIHOTO 3Beps, amepukaHnckoir Hopku (Neovison vison) [1]. B 2015
roJly Mbl IOJYYWJIM HHIYIUPOBAHHbIE CTBOJOBbIE KJIETKM aMEpPUKAHCKOW HOPKM M IOKa3aiu
penporpaMMupoBaHre reHoMa (pudpodIacToB Ha ypOBHE aHAIHM3a dKCHpeccuu reHoB [2]. OxHo u3
KiroueBbix cBOMCTB [ICK — crocoOHOCTh COXpaHsATh CTAOMIIbHBIN KapuoTun IN Vitro. OnHako npu
JUINTEJIbHOM Ky/bTHBHpOBaHMM MHOTHe tuHUM [ICK HakamimBaroT 60JbIIOe YUCIO XPOMOCOMHBIX
HapyleHUH (TpUCOMU, nenenuil, AyIuIMKaumid M T. J.), KOTOpble HEraTUBHO BIMSIOT Ha
TUTIOPUTIOTEHTHBIE cBoMicTBa KieTok [2]. Iloatomy st xapaktepuctuku IICK Heobxommmo
MCIIOJIb30BaTh METOJbl KIACCHUYECKOM LIUTOT€HETHKHU: MOJCUYET XPOMOCOM M aHaJIU3 MeTada3HbIX
IUTACTHHOK Ha ocHOBe okpacku DAPI.

CranpmaptHas  omepauuonHHas  mpouenypa  (COII)  «llutorenermueckuit  aHamM3
IUTFOPUIIOTEHTHBIX CTBOJIOBBIX KJIIETOK HOPKU» pa3paboTaHa B Ka4eCTBE CTaHAapTa i o0ecrevyeHus
KayeCTBEHHOI'O IIUTOr€HETUYECKOT0 aHAIN3a IUTFIOPUIIOTEHTHBIX CTBOJIOBBIX KJIeTOK HOpKH Jutst LIKTI
«Komneknuss  IUIIOPUNOTEHTHBIX ~ KYJIbTYp  KJIETOK  4e€lIOBeKa W MIIEKOIMTAIOLIMX
obmredbuonornueckoro u ouomenuiuuckoro Hampasiaenus» (Komnexun) Ulul” CO PAH.

Lenp pa3paboTKM CTaHIAPTHOM OMNEPAllMOHHOM MPOLEAYpPhl COCTOUT B YHU(DUKAIMU
IPOTOKOJIAa IIMTOI€HETUYECKOrOo aHajlInu3a IUIIOPUIIOTEHTHBIX  CTBOJIOBBIX  KJIETOK  HOPKH.
Paszpaborannas COIl pexoMmeHzoBaHa JUIs HMCHOJB30BAaHUSA B TOJpA3JENIEHUSIX, pabOTaroOmuUX C
KYJIbTYPaMHU KJIETOK Y€JI0BEKa U dKUBOTHBIX.

B xoze paGoTbl MbI pyKOBOJICTBOBAJINCH: MpaBUiIaMu jabopaTopHoii npakTuku (IIpunoxenue
K [Ipukazy MuHncTepcTBa 31paBOOXPAHEHUs U COLMAIBHOTO pa3BuTHs Poccuiickoit Penepanuu ot
23 asrycra 2010 r. Ne 708un) u I'OCT P 53434-2009. IlpuHuumnel HajIexamiei rnadopaTopHOU
npaktuku. M.: Crannaptungopm. 2010. 12 c.

Bce paboTel, IpoBOAKMMBIE B YCIOBUSX J1aOOPAaTOPHH, JOJKHBI BECTUCh B COOTBETCTBUU C

IpaBWJIaMU MOXapHOI 0e30MacHOCTH U OXpaHbl TpyAa. [Iponeaypsl, Tpedylole CTepUIbHOCTH,
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MIPOBOJIAT B JTAMUHAPHBIX O0Kcax, KjaaccoMm OezonacHoctu He Hioke |, [Ipu paboTe obecneunBaroTcst
YCIIOBHS, MPEIOTBPAILAIONINE 3apaKeHHUE MepcoHaia WHPEKIMOHHBIMU areHTaMH U3 MEPBHYHOTO
Ouomarepuarna.

Bce oGopynoBanue NpOXOAWUT MPOLEAYPY KaJIMOPOBKM COTPYJHHKaMM J1a0OpaTOpuu C
HEPUOJIMYHOCTBIO U C UCIIOIB30BAHUEM METO0B, KaK 3TO YKa3aHO Npou3BoauTeaeM. Bee pacxonHble
MaTepHalbl U PEaKTHBBI JOJDKHBI UMETh COOTBETCTBYIOLIHE CEPTH(PUKATHI KaueCTBa M XPAHHUTHCS
COOTBETCTBEHHO CIIELU(DUKAIIH.

KoHTponb BBINOJIHEHUS MYHKTOB IPOTOKOJIAa Bo3jaraercss Ha PykoBoxautens palorT.
OTBETCTBEHHOCTh 3a BBIIOJIHEHUE JaHHOW MPOLENYpbl HECYT BCE€ COTPYJHHMKH, Y4acTBYIOUIME B
UCCJIEJOBaHUH.

OO06opynoBaHue U MaTepUaIbI
Ilepeuens Heobx00umo20 060pyY008aAHUS U PACXOOHBIX MAMEPUATIOB:

JIabopatopHoe 000pyaoBaHuE (IPUBEIEHBI BO3MOXKHBIE BAPUAHTHI IPOM3BOIUTENCH 1 MapOK
000pyTI0BaHUs )

Jlisa Gonplieil yacT 0O0OpYyIOBaHMS HM)KE HE yKa3aH IPOU3BOJAUTENb, TaK KaK MOXHO
UCII0JIb30BaTh MPUOOPHI pa3HbIX IPOU3BOAUTENIEH
- Hab6op nunerok 10, 20, 100, 200, 1000 mx1.

- [Munerounsriit nozarop 0,5—-100 mi.

- Hentpudyra nns npodupox 10 mi.

- COz-uHKYyOaTop (KyJIbTHBUPOBAaHHE KIETOK mpou3Boautcs mpu 5 % CO2 u 37 °C).
- Tepmocrar Ha 37 °C.

- XomomgunbHukH Ha —20 °C u +4 °C.

- VHBepTHPOBaHHBIN MUKPOCKOII.

- dnyopecueHTHBI MUKPOCKOII, 000pynoBaHHbIH oxnaxaaemoit CCD-kamepoi.

- Cucrema 06paboTku u3odpaxenuii 1SIS (MetaSistems).

- Bentwsatop ¢ mogorpesom.

- Ilepconanbheblii komnbioTep A cucteM lkaros u Isis.

PacxonHble MaTepuaibl U peakTHBBI (IPUBEAECHBI BO3MOXKHbBIE BapUAHTHI MPOU3BOAUTENICH
MaTepHaJioB U PEaKTUBOB)

VYka3aHHbIE HIDKE peareHThl MO>KHO 3aMEHSTh Ha aHAJIOTUYHbIE OT JAPYTUX MPOU3BOAUTENEH,
M03TOMY, HallpuMep, IS YaCTH MJIACTHUKOBBIX PACXOJHBIX MaTepHAJIOB IPOM3BOUTENb HE YKa3aH.

- JlemexomnmuH (komemun) (ROCHE 10295892001).
- KCL.

- NaCl.

- NagCeHs0y.
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- Tpuncun-3JITA 0,25 % (Thermo Fisher Scientific, 25200-056).

- Jlendnas ykCycHasi KHCIIOTA.

- MeraHoun.

- Harpuii-docharusrii 6ydpep (HOB) (Amresco, Am-E404-100).

- Yamka [lerpu guamerpom 60 mm

- IInactukossie HOoCckl 00bemMoM 10, 200 u 1000 MxJI.

- Uentpudyxupie mpoOUpPKU ¢ KOHUYECKUM THOM, 00BemMoM 10 M.

- IIpobupku Ha 1,5 muL.

- IIpeamerHsie crekia (76 X 26 mm).

- TlokpoBHbIe cTekia (24 X 24 mm).

- T'muuepum.

- DABCO (1,4-diazabicyclo[2.2.2] octane).

- DAPI (4',6-diamidino-2-phenylindole).

- Bricokue crexisiHabie ctakanbl Ha S0 M1 — 10 mTyk.

Iloozomoska mamepuanos

- H®b: pactBoputh TabiieTKy B BOAE B COOTBETCTBUM C pPEKOMEHAALUedl HpOM3BOIUTEI,
IPOaBTOKJIABUPOBATb.

- IIpuroroButh uKcaTop MeTaHOI:yKCycHas Kuciora (3:1), nepxaThb Ha JbAY.

- IpuroroButh runoronnueckuii pacteop: 0,56 % KCl B Bose.

- Ilpurorosuts pactBop 20 x SSC u3 175,3 r NaCl u 88,2 r NagCeHsO7 B 1 11 Bozsl. [loBectu pH 10
7,0-7,1. ABtoknaBupoBats. 13 20 x SSC npurotoButs 2 x SSC, pa3zsens Bogoit B 10 pas.

- Ipurorosuts antudeiin (1 % DABCO na 90 % rimmuepune 8 HOB).

- IlpurotoButh cTokoBsIii pactBop 0,2 % DAPI Ha 2 x SSC (xpanuts Ha 4 °C).

- IlpurotoButh pabounii pacteop DAPI na 2 x SSC. PactBopuTh 25 M CTOKOBOI'O pacTBopa B

50 mun 2 x SSC.

[{uToreHeTHUECKNi aHaIN3 IUTFOPUTIOTEHTHBIX CTBOJIOBBIX KJIETOK HOPKH

Henn 1. ®ukcamys KIETOK

1) B kyabTypalbHYIO CpEAy CTEPHIBLHO H00aBUTh Koiemu, 0,1 MKr/mil.

2) Cnycrs 3 u wietku npombeith PBS m Hanectu pactBop tpuncuna 0,25 % B PBS,
BbIAIEpKaTh 8—10 MUH.

3) Kuetku cHATh muneTrpoBanueM B 10 M1 ICHTPU(YKHYIO IPOOUPKY.

4) Tentpudyruposars Ha 1000 06/MuH 5 muH. CynepHATaHT CIIUTh.

5) K ocaaky nobaButh rumoronudeckuii pactsop 3 mi (0,56 % KCl) u moctaButs B

tepmoctar Ha 37 °C Ha 15 MuH.
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6) Ilocie aTOro B mpoOUPKY 100aBUTH HECKOIBKO (2—3) Kareab CBEKEIPUTOTOBICHHOTO
¢dukcaropa (3:1 MeTaHOI — YKCYCHAsI KUCIIOTA).

7) Cycnensuto nentpudyruposars (1000 06/MuH, 5 mun). CyrepHaTaHT CIHTh.

8) K ocanky 100aBHTh, OXJIAXKICHHBIN BO JIbJIY, CBEKCIIPUTOTOBJICHHBIH (HKCATOP.
IToctaButh B jeq Ha 20 MHUH.

9) Kierku nuneruposats u eHTpudyruposatsd (1000 06/muH, 5 mun). CynepHatant
CIIUTB.

10) K ocaaxy cHOBa JOOaBUTH (hHKCATOP, MUIIETUPOBATh U IOCTABUTH Ha Jie] eie Ha 10
MUH.

11) IoBroputs 1. 8.

12) K ocaaky no0aBuTh (UKCATOP, TUIIETHPOBATh U pacKanaTh Ha OXJIaXK/ICHHBIC BIIAKHBIC
CTEKJIa.

13) Crekia BBICYIIUTD I1OJI TEILIBIM BO3YXOM M3 BEHTUIISATOPA.

14) TlonoxwuTh B Cyx0e, MPOXJIaJHOE MECTO MPUMEPHO Ha CYTKH.

15) [ensn 2. Okpacka npemnaparon

16) IlIpemnapaTbl MOMECTUTH B cTakaH ¢ pactBopom DAPI Ha 5 MuH. 3aTeM MpoIoaocKaTh
nocienoBarenbHo B 2 X SSC 1 Boze.

17) BeicymuTs.

18) Hanectu pactBop aHTH(Ei1a U 3aKPHITh TOKPOBHBIM CTEKIIOM.

19) Merada3sHble MIIACTHHKY aHATM3UPOBATH Ha ()ITyOPECHIEHTHOM MHKPOCKOIIE.

20) enb 3—4. Ananu3 MeradaszHbIX MIIACTHHOK

21) CdotorpadupoBars 50-60 MeTadhazHbIX UIACTUHOK.

22) Tlpowussectu noacyet xpomocom Ha 40—50 meTadaszHpix mmactuHkax, 10-20 13 KOTOPBIX

HCIIOJIB30BAaTh JIS1I KAPUOTUIINYCCKOT'O aHaJIn3a.

[Tpu nmoarotoke COII «lluToreHernueckuii aHaNIN3 IUTFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK
HOPKHN» UCIIOJIB30BAHBI CIICAYIOIHUE JTUTEPATYPHBIC HCTOUHUKU!

1 Sukoyan M.A., Vatolin S.Y ., GolubitsaA.N., Zhelezova A.l., SemenovalL.A., Serov O.L.
Embryonic stem cells derived from morulae, inner cell mass, and blastocysts of mink: comparisons
of their pluripotencies// Mol Reprod Dev. 1993. 36(2). 148-158.

2 Menzorov A.G., Matveeva N.M., Markakis M.N., Fishman V.S., Christensen K.,
Khabarova A.A., Pristyazhnyuk I|.E., Kizilova E.A., Cirera S., Anistoroael R., Serov O.L.
Comparison of American mink embryonic stem and induced pluripotent stem cell transcriptomes //
BMC Genomics. 2015. 16 Suppl 13:S6.
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I[MTPUJIOXEHHUE O

CrannaptHas onepanuonHas npoueaypa «llomyyenne ruOpuIHbIX KJIETOK MBIIIH»

CocraBneno: M.M. I'puauna, k.6.H., B.H.C., A.I'. MeH30poB, k.0.H., B.H.C.
ConeprkaHre U Ha3HAYCHHE: ONPELISIET MPOTOKOJI MOTYYSHHUSI THOPUTHBIX KIIETOK MBITITH
Mecronaxoxaenne: Ullul" CO PAH

[TepecmoTp uepes: 1 roa

PenporpaMMupoBanre reHoMa COMAaTUYECKOW KJIETKHM K IUIFOPUIIOTEHTHOMY COCTOSTHUIO
MOXET OBITh JOCTUTHYTO HECKOJBKUMH crocobamu. Cpean HuUX — oTMmeudeHHble HobeneBckoit
npemuei o ¢puznonoruu u meaunuHe 3a 2012 rox — nepenoc siupa 1udhepeHIUPOBaHHON KIETKU
B OSHYKJICHPOBAHHBIM OOLUT («KJIOHUPOBAHHE») M HMHIYKIHS IUIOPUIOTEHTHOCTH C IOMOUIbIO
CBEPXIKCIIPECCHH PEIIPOrPaMMHUPYIOIINX TPAHCKPUIIIIMOHHBIX akTopoB, Oct4, Sox2, K1f4 u c-Myc.
CymiecTByeT elie OJuH ajlbTEPHATUBHBIM MOJXOA K BO3BPALICHUIO KIIETKE IUIFOPUIIOTEHTHOCTH,
OCHOBaHHBIM Ha CIIMSAHUU SMOPHUOHAIBHBIX CTBOJIOBBIX KJIETOK ¢ coMaTHueckuMHU. [lomydeHHbie
KJIETKH Ha3bIBAIOTCSI TUOPUAHBIMM U 00JaJAIOT CBOWCTBAMM IUIIOPUIIOTEHTHBIX KIJIETOK: OHH
CHocoOHBI K AU PepeHIIUPOBKE B IPOU3BOIHBIE TPEX 3apOJIBILIEBBIX JUCTKOB, a TAKXKE JAIOT BKIA]]
B 00pa3oBaHUE XHMMEPHBIX >KUBOTHBIX, YTO SBJISETCS OJHUM M3 Hambosee CTPOruX TECTOB Ha
IUTFOPUIIOTEHTHOCTD.

KpoMe TMUIIOpUIIOTEHTHBIX KJIETOK MNpU THOpUIM3AIMM TakXke OoO0pa3yroTcs KIETKH C
(deHoTunoM u cBoiictBamu U HepeHIIPOBAHHOTO MApTHEPA MO CIUSHUIO.

Monenb ruOpUAHBIX KIETOK MIPEICTaBIsIeT O0IBIION HHTEPEC A PyHIaMEHTAIbHOW HAyKH,
MO3BOJISASL  M3ydaTh HE TOJIBKO  MOJIEKYJSpPHBIE OCHOBBI HMHAYKIMM M HOJJEpKaHUS
IUTFOPUIIOTEHTHOCTH, HO U TO, KAK JIBa Pa3HbIX T€HOMAa BO3JEHCTBYIOT Ipyr Ha apyra [1].

B nacrosmeit COIl omnucan noApoOHBIH ONTHUMU3MPOBAHHBIA MPOTOKOJ TOJYYEHUS
THOPUAHBIX KIIETOK MEXIY 3MOpHOHaIbHBIMU CTBOJIOBBIMU (DC) KiIeTKaMu U 3MOPHUOHAIBHBIMU
¢ubpodbractamu Mpiu (ODOM).

CrannaptHas onepanuonsas npoueaypa (COII) «[lomyueHre ruOpUAHBIX KIETOK MBIIIN
pa3paboTaH B KayecTBE CTaHAapTa JJisi 00ecreueH sl KaueCTBEHHOTO Ipoliecca Noay4YeH s HeHPOHOB
U3 TUTIOPUIIOTEHTHBIX Ki1eToK yenoBeka Juis LIKIT «Konneknus mitopunoTeHTHBIX KYIbTYp KJIETOK
YyeloBeKa U MIJIEKONHUTAIOMMX OO0IIeOHOOTHYecCKOro U OMOMEIHLMHCKOIO HampaBiICHUS
(Komnexmun) Ul{ul" CO PAH.

Ilenp pa3paboOTKM CTaHJAPTHOW ONEPallMOHHON MpOLEAYpbl COCTOUT B YHH(UKALUK

IMMOJIYYCHHA FI/I6pI/I,Z[HI>IX KJI€TOK MBIIIH.
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Pazpaborannas COII pekomeH0BaHa IJIs1 UCTIOIB30BAHUS B TIOJIPA3/ICIICHHUSIX, PAOOTAIOIINX
C KyJIbTYpaMH KJIETOK YEJIOBEKa U KMBOTHBIX.

B xo11e paboThl MBI pyKOBOACTBOBAJIMCKH: IIpaBUiIaMu JabopaTopHoii npaktuku (Ilpunoxenue
K [Ipukazy MunuctepcTBa 3[paBOOXpaHEHHUs U COIMaIbHOro pa3BuTusa Poccuiickoit @eaepanuu ot
23 asrycra 2010 1. Ne 708H) u 'OCT P 53434-2009. Ilpuanunel Haajaexamen J1adopaTropHOM
npaktuku. M.: Crannaptuagopm. 2010. 12 c.

Bce paboThl, MpOBOAMMBIE B YCIOBHUSX JTaOOPAaTOPHH, TOJHKHBI BECTUCh B COOTBETCTBUU C
MpaBWJIaMU MOXapHOI 0e30MacHOCTH U OXpaHbl TpyAa. [lpoueaypsl, Tpedyrole CTepUIbHOCTH,
MIPOBOJIAT B JITAMUHAPHBIX O0Kcax, KjaaccoM OezonacHocTu He Hiwke |, [Ipu paboTe obecnieunBaroTcs
YCIIOBHSA, MPENOTBPAINAONINE 3apaKCHNE MEePCOHaNa MHPEKIMOHHBIMUA areHTaMH U3 TEPBHYHOTO
Ouomarepuarna.

Bce obopynoBaHue mpOXOOUT MPOLENypY KaIUOPOBKH COTPYAHHUKAMH JaOOpaTopuu ¢
MEPUOANYHOCTHIO U C UCIOJIB30BAaHUEM METOJIOB, KaK 3TO yKa3aHOo pou3BoauTeneM. Bee pacxoanbie
MaTepHalibl U PEaKTHBBI JODKHBI HMETh COOTBETCTBYIOIINE CEPTHU(PHUKATH Ka4eCTBA U XPAaHUTHCS
COOTBETCTBEHHO CIIELU(DUKAIIH.

KoHTponb BbIMONIHEHUsT TYHKTOB IMPOTOKOJIa Bo3jaraercs Ha PykoBogurtens paloT.
OTBETCTBEHHOCTh 3a BBIMIOJHEHUE JaHHOM MPOIEIyphl HECYT BCE COTPYIHHKH, Y4acTBYIOIIUE B
UCCIIETOBaHUH.

O06opynoBaHe U MaTepUAIIBI
Ilepeuens Heo6x00uM020 060PYO0BAHUA U PACXOOHBIX MAMEPUANO8

JIaGopatopHoe 000pyaoBaHuE (PUBEIEHBI BO3MOXKHBIE BAPHAHTHI IPOU3BOIUTENCH U MapOK
000pyT0BaHUS )

Jlisa Gonpineil yacT 0OOpYyIOBaHHUS HI)KE HE yKa3aH IPOU3BOJUTENb, TaK KaK MOXHO
UCIOJIb30BaTh NPUOOPHI Pa3HbIX NpousBoauTeneld. KprokoHTeliHep Takke MOXKHO 3aMEHHMTh Ha
AQHAJIOTUYHBIM.

- Jlamunapnsiii mxkag I kmacca 3amuThI.

- Ha6op muneroxk 10, 20, 100, 200, 1000 mx1.

- [unerounsiit nozarop 0,5-100 mi.

- Kamepa I'opsesa.

- Kpuoxkonreitaep (Thermo Fisher Scientific, 5100-0001).

- Hentpudyra-soprekc mis mpodupox 0,5 u 1,5 m.

- Uentpudyra mis npodupok 10 u 50 m.

- COz-unky0atop (KyJ1bTUBHpPOBaHUE KJIeTOK nmpousBoautcs npu 5 % COz2u 37 °C).
- Tepmocrar na 37 °C.

- Xonogunpaukd Ha —80 °C, 20 °C u +4 °C.
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- MHBepTUpPOBAHHBIA MUKPOCKOII.
- ABTOKIIaB.
- Kpuoxpanwimiie ¢ )XxuIKUM a30TOM.
- Bopsgnas Oaus.
PacxomHbie Marepuaibl U peakTHBBI (TIPUBEACHBI BO3MOXKHBIC BapUAHTHI MTPOU3BOAUTEIICH
MaTepHuaJioB U PEAKTUBOB)
YKazaHHbIC HIDKE peareHThl MOXKHO 3aMEHSTh Ha aHAJIOTUYHBIE OT IPYTUX MPOU3BOAUTEIIECH,
MIOATOMY, HalpUMep, VIS YacTH TUIACTUKOBBIX PACXOJIHBIX MaTEpPHAJIOB TPOU3BOINUTEIL HE YKa3aH.
- Cpema DMEM c 4,5 r/ma rmroko3st 1 GlutaMAX (Thermo Fisher Scientific, 32430-100).
- Cpena DMEM/F12 ¢ GlutaMAX (Thermo Fisher Scientific, 31331-093).
- FBS (fetal bovine serum, ceiBopoTka kpoBu Teinst) ans DC kierok (Thermo Fisher Scientific,
16141079).
- FBS (Thermo Fisher Scientific, 10270106).
- KSR (knockout serum replacement, HokayTHBIN 3ameHuTeNnb chiBopoTKH) (Thermo Fisher
Scientific, 10828-028).
- GlutaMAX (Thermo Fisher Scientific, 35050038).
- NEAA (non-essential amino acid, nesamenmnmeie amuaokuciotel) (Thermo Fisher Scientific,
11140050).
- Mennnmmmua-crpentomunud (Thermo Fisher Scientific, 15140122).
- 2-mepkanrostanon (Thermo Fisher Scientific, 21985023).
- LIF (PolyGene, PG-A1140-0100).
- Tpuncuu-3/ITA 0,5 % (X210) (Thermo Fisher Scientific, 15400054).
- Tpuncun-3/ITA 0,25 % (Thermo Fisher Scientific, 25200-056).
- Harpuii-pocdarusiii 6ydep (HOB) (Amresco, Am-E404-100).
- Kenarun (Sigma, G1890).
- Tommstunenriaukons 1500 (TI21-1500, Roche, 10783641001).
- Jlo6aska k cpene HAT (Sigma-Aldrich, HO262-10VL)
- Ilypomunmn (Thermo Fisher A1113803).
- JIMCO (mumeruncynbhorcun) (Amresco, Am-0231).
- Ilnmanmer 24-myHOYHBIN, I pabOTHI C aaAre3MBHBIMU KyiabTypamu kieTok (Eppendorf, 0030
721.110).
- Ilnanmer 12-myHo4HBIH, s pa®oThl ¢ aare3uBHbIMU KynbTypamu kietok (Eppendorf, 0030
721.110).
- Ilnmanmer 6-myHOYHBINA, IS pabOTHI C aare3uBHbIMH KyabTypamu kieTok (Eppendorf, 0030

720.113).
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- CTepuiibHBIE CEPOTIOTHYECKUE MUTIETKH 00BeMoM S, 10 u 25 mut.

- IInactukosslie HOoCckl 00bemMoM 10, 200 u 1000 MxJI.

- IInactukoBbie npobupku oobemom 0,5 u 1,5 mi1.

- Hacangka ¢unsrpoBanbHas Ha mmpuin, d = 30 mMm, quamerp mop 0,22 muxpomerpa (Jet Biofil,
FPV203030).

- IIpobupku crepunbubie, 5 Mt (Axygen, SCT-5ML-S).

- IIpoGupku crepuinbhbie, 50 mi (Corning, 430291).

- Kpuonpobupku, 1,8 mi (SSIbio, 6222-S0).

- OC KJIETKH MBIIIH C Jeenuel B rene Hprt 1 ycToiunBOCTHIO K TyPOMUITUHY.

- DOM.

Iloozomoska mamepuanos

Cpena nns kynbTuBHpoBaHus HprudpobdiacTos MbiH (cpeaa st ODPM): cpena DMEM, 10 % FBS,
%1 NeHNIWIINH-CTPENTOMHLIMH.

- Cpena mns kynetuBupoBanus JC kietok Mbimu (cpena mist IC kietok): cpena DMEM, 7,5 %
FBS mis 3C knetok, 7,5 % KSR, x1 GlutaMAX, x1 NEAA, x1 neHUIHUUTHH-CTPENITOMUIIUH, X1 2-
MepkarnrodTanoi, LIF.

- H®b: pactBoputh TabiieTKy B BOAE B COOTBETCTBUM C pPEKOMEHAALUel HpOM3BOIUTEIN,
MIPOABTOKJIABUPOBATb.

- 2-mepkanTodtanoi: passect 70 Mk B 20 mut crepuiibHoro HOB (pacteop x500).

- JKenarun: npuroroButh 1 % BOIHBINA pacTBOP U MpOaBTOKIaBUpOBaTh. Pabounii pacteop — 0,1 %
B HOB. ITokpbiTh mutactukossie yamku [letpu unu mnanmerst 0,1 % jxenaTnHOM M IOMECTUTh Ha
37 °C ne meHee yeM Ha 30 MuH. YOpaTh jKelIaTUH U A00aBUTh CpeAy AJsl KyJIbTHUBUPOBAHUS KIETOK.
- Cpena nins 3amopo3ku kieTok miiekonuTarommx: 90 % KSR u 10 % IMCO. Bmecto KSR MoxHO
ucnoas3zoBate FBS. Cpeny 11 3aMOpO3KH MOXKHO OJHOKpaTHO 3aMopaxuBaTh Ha —20 °C, npu +4

°C XpaHUTb He OoJiee IBYX HEJENb.

[Tonydyenue ruOpUAHBIX KIETOK

Henb —6. Pazmoposzka IC kietok meimu; Pazmopozka 2OM

Pazmopozka OC KIE€TOK MBIIIH

1) Hauuts B 5 Mt ipoOupKy 4 mit cpenbt st DC KISTOK.

2) JloctaTh W3 KPHOXPAHWIHINA C KUAKAM a30TOM Kpuompobupky ¢ DC KIeTKaMH U
MOMECTUTh Ha BOAsHYI0 OaHio Ha 37 °C. Jlokaarbcs, MOKa KIETKH Pa3MOpPO3ATCs, HO ele OyaeT
OCTaBaThCs KYCOYEK JIbJA.

3) [Ilepenectu B mpoOUPKY ¢ TEIION cpenoit, neHTpudyruposars npu 300 g 3 MuH, yopaTh

CylE€pHATaHT, PECYCIEHAUPOBATh 0calok B cpene it DC KIETOK M paccauTh Ha 6-TyHOUHBIN
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IJIAHIIET, TPEABAPUTEIIBHO TOKPBITHIN JKenaTuHOM. PabGoumii o6beM 2 MII Cpelbl Ha JIYHKY 6-
JyHOUYHOTO IaHiera. [lnomanp paccaaku 10JHA COOTBETCTBOBATH ILJIOLIA/IN, C KOTOPON KIIETKH
OBUIH CHATHI HA 3aMOPO3KY, Hapumep, pu 3amMmopo3ke IC KIIeTOK ¢ mIoTHOCTHIO 90 % ¢ 6-myHOUHON
sueiiku (9,5 cM?) pa3sMOpO3Ky TaKKe MPOBOAUTH HA OJIHY SUCHKY.

4) TlokayrBaHHEM IUIATO PABHOMEPHO PACHPEACIUTh KIETKHU 110 TOBEPXHOCTH IJIACTUKA U
nepenectu B CO2-uHKYOATOP.

Pazmopozka DOM

5) Hamnute B 5 Mt ipobupky 4 mit cpeasl aist DDOM.

6) JlocTaTh M3 KPHOXPAHUIIUIIA C KHUIKUM a30TOM KPHOIPOOHPKY ¢ DPM U MomMecTuTh Ha
BoasiHyro Oanro Ha 37 °C. [Joknmarbes, TTOKa KJIETKH pa3MOpO3ATCs, HO emie OyAeT OoCcTaBaThCA
KYCOYEK JIb/1a.

7) Tlepenectd B MpoOUPKY C TEIJION cpenor, eHTpudyruposats npu 300 g 3 muH, yopath
CyIepHATaHT, PECYCIIeHIUPOBATh 0Ca/IOK B cpefe s DPM u paccaauTh Ha 6-TyHOUHBIHN TUIAHIIET,
MIPEABAPUTEIILHO TOKPBITHIN KenatuHoM. Pabouuii oObeM 2 Mul cpeibl Ha JYHKY 6-JIYHOYHOTO
riadweTa. [lnomanp paccagku J0MKHA COOTBETCTBOBATD IJIOLIAAM, C KOTOPOM KJIETKU ObUIN CHSITBHI
Ha 3aMOPO3KY, HalpUMep, IpH 3aMopo3ke DDM ¢ mnoTHOCTHI0 90 % ¢ 6-TyHOUHOI sueiiku (9,5 cm?)
Pa3MOpO3Ky TaKKe MPOBOJUTH HA OJHY SUCHKY.

8) TloxaunBaHHEM IIATO PABHOMEPHO PACIPEICIUTh KICTKH 110 TTOBEPXHOCTH IUIACTHKA H
nepeHectd B CO2-unkyoOaTop.

Henb —5 u —4. CmeHa cpenpl OC kineTkam

9) Kaxnplit 1eHb cMeHa cpejibl Ha cpey uist DC KIEeTOK.

Henw —3. [lepecaaka IC knetok; [Tepecagka DOM

[Tepecaaka OC kieTok

10) 5C kaeTKH JOKHBI UMETH IOTHOCTH 70—90 %0.

11) VOpaTb KyabTypalbHyK cpeny, mnpoMbeite HOB, nobaButh Tpurncuu-3/TA, uToOBI
pPacTBOp MpPH MOKAYMBAHUU IIATO MOKPBIBANI KJIETKH, U nepeHectr B Tepmoctar Ha 37 °C. Kaxnayro
MUHYTY MOKaYUBaTh KJIETKU U KOHTPOJIUPOBATH OTKPEIUIEHHUE OT IIJIACTHUKA MO0 MUKPOCKOIIOM.

12) Tlocne OKpyrieHUs KJIETOK pPEeCyCIIeHAMPOBaTh B 2—3 KpaTHOM H30BITKE CPEIbl UIs
OOM, 1o obpa3zoBaHUs CYCIIEH3UU E€IMHUYHBIX KJIETOK, HeHTpudyruposats npu 300 g 3 muH.
Ocanok pecycneHaupoBath B cpeae st DC KIEeTOK M paccaauTh B cooTHomeHuu 1:4—1:10 Ha 6-
JIYHOYHBIH IJIAaHIIET, IPEIBAPUTEIHHO MOKPBITHIM KEITaTHHOM.

13) TlokaurBaHKWEM IUIATO PABHOMEPHO PACIPEACTUTh KJICTKU MO MOBEPXHOCTH IJIACTUKA U
nepenectu B CO2-uHKYOATOP.

[Tepecanka DOM

14) 5OM nomwkabl UMETh TOTHOCTH 70—-90 %.
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15) Vopars kymeTypanbHyio cpemy, mpombite HOB, mobasuth Tpuncuu-D/TA, uToObI
pacTBOp IpU MOKAYMBAHUU IUIATO OKPHIBAJ KJIETKH, U niepeHecTH B TepmocTat Ha 37 °C. Kaxayro
MUHYTY II0KaYUBaTh KJIETKU U KOHTPOJIUPOBATh OTKPEIUIEHUE OT IIJIACTHUKA 110 MUKPOCKOIIOM.

16) Tlocie OKpyIJeHHs KJIETOK PECYCIEHAUPOBAaTh B 2—3 KpPaTHOM H30BITKE CPEIbl IS
O®M, 5o 06pa3oBaHUs CyCIIEH3UU €IMHUYHBIX KIJIETOK, IEHTPU(YTUpOBaTh IEHTPUPYTUPOBATH IPU
300 g 3 mun. Ocanok pecycneHAupoBath B cpene IPM u paccaauth B cooTHouieHuu 1:4—-1:10 na
HY’KHOE YHCIIO KyJIbTYpPalbHbIX (BJIAKOHOB IUIOMAbI0 25 cM2,

Henn —2, —1. Cmena cpeapt IC KineTkam

17) Cwmena cpeasl Ha cpeny it DC KIETOK.

Henb 0. Custaue IC knetok u 9OM

18) OC kieTkH A0JKHBI UMETh TIOTHOCTE 60—80 %.

19) IMaccupoBats IC KIETKH, peCyCHEHAMPOBATh B cpejie it DM, MoacunuTaTh KICTKH.

20) ITaccupoBath DDM, pecycrneHaupoBath B cpese 1t DDM, noacuuTaTh KICTKH.

21) Cwmerrats oguaakoBoe yncio IC kiaetok u DDPM, nentpudyruposats mnpu 300 g 5 MuH.
PecycnennupoBats ocanok B 8 mit cpeast DMEM, nentpudyruposats npu 300 g 10 mun. OcraTkn
9C kinerok 1 DOM 3amMOpO3UTB.

22) PecycnenaupoBath ocanok B 8 M HOB, nenrpudyruposats mpu 300 g 10 muH.

23) CyrmepHaTaHT CIWTh, YAAIUTH MocaeaH00 Kammo HOB.

24) Ha ocamox namuts 300 mxi T12I-1500, mpenBapurtensHo momgorperoro g0 37 °C,
OCTaBMTH TP KOMHATHOM TeMmeparype Ha 60 c.

25) Hanuts cBepxy 8 M HOB, He nunerupoBats, nHKyOupoBath 10 mun npu 37 °C.

26) Lentpudyruposars npu 300 g 10 MuH.

27) PecycnenmupoBaTh ocaaok B 8 Mi1 cpeibl DMEM, nentpudyruposats npu 300 g 10 MuH.

28) PecycnienaupoBats ocanok B 8 mi cpensl At DDM, nentpudyruposats mpu 300 g 10
MUH.

29) PecycrnienaupoBaTh 0caaok B cpeze ast IC KIEeTOK, paccaanTh B KoHeHTpanun 50-100
THIC. KI./CM? Ha 6-TyHOUHEBIH MIAHIIET, TIPeIBAPUTENHHO MOKPHITHIH KETATHHOM.

30) ITokaunBaHHEM IIATO PAaBHOMEPHO PACTIPENEIUTh KIETKH 110 TIOBEPXHOCTH IIACTHKA U
nepenectu B CO2-uHKYOATOP.

31) 3amoposka IC kietok 1 DDPM: mocse nmaccupoBaHUs KICTOK U ICHTPUPYTUPOBAHUS
0CaJIOK pecycreHAupoBaTh BUOpanuen mim B 20 MKJI Cpefibl, MATKO PECYCIIEHANPOBaTh B 1 MII cpebl
JUISL 3aMOPO3KH, IIOMECTUTh B KPUOKOHTEWHEP U cpa3y noctaBuTh Ha —80 °C. Ha cnenyromuii neHb
WIM HE TI03)KE YEM UEPE3 TPU AHSI IEPEHECTH B KPUOXPAHWIIUILIE € )KUJIKMM a30TOM.

Hens 1. Cenexius ruOpUIHBIX KIETOK

163



32) CMmeHuTh Cpely Ha CeIeKTHBHYIO: cpema mias DC KIETOK ¢ J00aBIEHHEM 5 MKI/MIT
nypomunnaa u X1 HAT.

Henb 2—10. Cmena cpebl THOPUAHBIM KIIETKaM

33) Cmena cpeanl Ha cpeay maast IC KIETOK ¢ J100aBjIeHHEM 5 MKI/MII ypOMHIMHA U X1
HAT.

Henb 11-15. CHsATHE KOJIOHUN TUOPUAHBIX KIETOK

34) K 11-15 nHro Ha JIyHKE JOJDKHBI OBITH JECATKH ¢ Mopdosioruei, coorBeTcTBytoIIeid IC
KJIeTKaM U pudpodIacTam.

35) Hanectu na HoBbie yamku Iletpu kamm HOB (oxomo 50 mkin) m tpurcuHa-2JTA
(okomo 20 mkx).

36) CKOBBIpHYTH BbIOpAHHBIC KOJIOHMH WHAWBUIYAIbHBIM IJIACTUKOBBIM HOCOM Ha 200 MKJI
u nepenectu B 10 M1 cpensl B ka0 HOB. Tlocne nepenoca cepun KOJIOHUM MHIMBHTYaTIbHBIMU
IUTACTUKOBBIMM HOCAMU IIepeHecTH KojoHuu u3 Oydepa B tpuncun-O/TA u unkyouposats 10 Mmun
npu 37 °C.

37) PecycnenaupoBath kojoHuH B 50 Mkt cpeabl it DC kietok ¢ mobdasinenuem x1 HAT u
HEepeHeCTH B HUHAMBUIYAJIbHbIE JYHKH 24-TyHOUHOrO IUIAHIIETa, MPEABAPUTEIBHO IOKPBITHIE
xenaTuHoM. ITokauuBas miuaTo paBHOMEPHO paclpeieiuTh KJIeTKH o jJyHkamM. Homep maccaxka
THOpUAHBIX KJIETOK C ATOr0 MOMEHTa 2, Kaxjaas Iepecajika J100aBiseT HoMmep naccaxka. llpu
3aMOpO3Ke HOMEp Macca)ka He MEHSeTCsl, €IUHULA IPUOaBIIIeTCs IPU Pa3MOPO3KeE.

Juu 16-30. PazmMHOXkeHNEe THOPUIHBIX KIETOK

38) Mensthb cpeny Ha cpeny st DC KIETOK eKeTHEBHO.

39) Ilpu noctmwxenun twiotHoctH 70-90 % mpoBoAMTH Mepecanky TMOPUIHBIX KIETOK.
VYo6parts cpeny, npombeith HOB, nokpsiTe TpuncunoM-23/ITA, nomectuts Ha 10 mun Ha 37 °C.

40) J1o6aButh oauH o0beM cpensl it DDM, pecycrneHanpoBaTh, HEHTPUBYTUPOBATh MPH
300 g 3 MuH, paccaaiuTh Ha NPEABAPUTEIHHO MOKPBITHIE )KETATUHOM JIYHKH B COOTHOIIeHnu 1:2-1:8
B 3aBHCHMOCTH OT IUIOTHOCTH KJIETOK.

41) Tlocne MoMy4YeHUs: TOCTATOYHOTO KOJIMYECTBA KJIETOK 3aMOPO3UTh MMOPHUIHBIC KIICTKH:
10CJI€ CHATHUS KIETOK U LIEHTPU(YTrHpOBaHUS OCAIOK peCyClIeHANPOBaTh BUOparuei uiu B 20 MK
Cpelbl, MIATKO PECYCIEHAMPOBATh B 1 M cpelbl A 3aMOPO3KH, IOMECTUTh B KPUOKOHTEMHED U
cpa3y nocraButh Ha —80 °C. Ha cienyromuii 1eHb NEPEHECTH B KPHOXPAHWINILE C )KUJIKUM a30TOM.

[Tpu noaroroske COII «Ilonydyenrie ruOpUAHBIX KJIETOK MBIIIN» UCIIOJIB30BaHbI CIIEIYIOIINE
JUTEpaTypHble HICTOUHUKU:

1 Gridina M.M., Serov O.L. Bidirectiona reprogramming of mouse embryonic stem
cell/fibroblast hybrid cellsisinitiated at the heterokaryon stage // Cell Tiss Res. 2010. 342. 377-3809.
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[MPUJIOXEHME 1O
CrangaprtHas onepaionHas nporeaypa «llomydeHue BEKTOPOB JJisl HAPaBICHHOW MOAU(DHUKAIIH

resoma ¢ ucnoib3zosanueMm cucreMbl CRISPR/Cas»

Cocrasneno: B.C. ®ummMaH, k.0.H., B.H.C., A.I'. MeH30poB, k.0.H., B.H.C.

Conepsxkanue u Ha3HaueHue: Ornpeaenser IPOTOKO MOJIYYSHHS BEKTOPOB JIJIsl HAPABJICHHON
Mo uHUKaIK reHoMa ¢ ucnosibzoBanreM cucteMbl CRISPR/Cas
Mecronaxoxaenue: Ulul" CO PAH

[TepecmoTp uepes: 1 roxg

Texnomorus CRISPR/Cas 3a mocienHue HECKOJIBKO JIET COBEpIIHMJIA MPOPBIB B 00JIACTH
pellaKTUPOBaHUsI T'€HOMOB. B cuiy BbICOKOW 3((PEKTUBHOCTH U HPOCTOTHI COOPKU OT/AEIbHBIX
KOMITOHEHT B YCJIOBHSIX COBpeMEeHHOM 1aboparopuu, cucrema CRISPR/Cas npumensiercss orpoMHbIM
KOJIMYECTBOM HCCJIEOBaTeNeld B CaMbIX pa3HbIX obOnacTsx Owuonoruu. I[locie mosBieHus
OPUTHHAIBHOW CTAaTbU O PEJAKTHPOBAHWU TreHoMa MiekonuTaromux cuctemoit CRISPR/Cas9
pa3paboTaHO MHOXECTBO METO/I0B, NMPEAIararouxX Te UK UHble MOAU(pUKAIMK OeIKOB ceMelicTBa
Cas wmn nHampasmsitoumx PHK. Ilensiii psin paGoT MOCBSIIEH HCIOJIB30BAaHUIO TEXHOJIOTHH,
ocHoBaHbeix Ha cucreMe CRISPR/Cas s caMbIX HEOXHOAHHBIX I(€JIEH — HE TOJBKO JUIS
peNaKkTHPOBAaHUS T€HOMOB, HO W JUISI KOHTPOJISI SKCIPECCHH OTIPENIECICHHBIX T€HOB, JIOKATH3AIHH
BU3yallU3aluy OTAeIbHbIX JIokycoB JJHK B mpocTpaHcTBe sifpa, n3MeHeHUs cTaTyca METUIIMPOBAHUS
3aJJaHHBIX CaliTOB B TeHOME MJIEKONUTAIOIINX U MHOrO€e Jipyroe [1].

Cucrema CRISPR/Cas cocrouT u3 n1ByX OCHOBHBIX 4Yacted. IlepBoil siBisiercs Oenok,
Hykseaza Cas, KoTopasi criocoOHa BHOCUTH JBYXLienmoueuyHblii pa3peiB B Mojekyny JIHK. Bropas
npezcTasisier co0oi Hebobiryto Mosiekyiny PHK pasmepom okoso 120 HyKI€0THI0B — XUMEPHYIO
Hanpasisomyto PHK (guide RNA, gRNA). [TocnenoBarensHocTs Hampasistomeir PHK moxHO
YCIOBHO paznenuth Ha aBe 4actu. Oxono 100 HyKJI€OTHIOB, pacloJIOKEHHbIE Ha 3’-KOHIIE,
SIBIISTIOTCSL  OJIMHAKOBBIMU UTsi Bcex HampaBiomux PHK, m oGecmeunmBaror (dopmupoBanme
cnenn(uyeckor TMPOCTPAHCTBEHHOM CTPYKTYpbI, KoTopas Yy3Haercss Oenkom Cas. Oxomo 20
HYKJICOTH/IOB,  pPAacHoOJOXKeHHble Ha  5’-konue  Hampasisitomedt  PHK,  ompenensitor
nocnenoBarenbHocTh JJHK, ¢ kotopoit cesxetcs 6enok Cas9. benok Cas BHOCUT ABYXIIEMOYEUHOM
pa3psiB B Mosiekyny JIHK B Mecte, koTopoe koMIuieMeHTapHO 5’ -nociienoBarenbHocTH XHPHK npu
YCIOBMM, YTO HEMOCPEICTBEHHO 3a KomrieMeHTapHbiM XHPHK yuacTtkom Haxoautcs
cneunduyeckas IMoclea0BaTeNIbHOCTh, KoTopas Ha3biBaeTcst PAM (protospacer adjacent motif,
MOTHB, MIPUJIETAOIINI K mpoTocneiicepy). [locnenoBarensHocth PAM MOXET OBITH pa3iuyHON y

Pa3HBIX MpecTaBuTeNel cemerictBa 6enkoB Cas.

165



benok Cas BHocut nByximenodeunsiid pa3peiB B JIHK na HeGombmom paccrossauun ot PAM
IpU YCIIOBHH, YTO B KieTKax npucyrctByeT XHPHK u B reHOMe KJI€TOK €CTh MOCIIE0BATEIBHOCTS,
koMmIuieMeHTapHas 5’-koHy XHPHK, cienom 3a koropoit Haxoautces nocienoBarenbHocts PAM. Ha
stom pabora cuctembl CRISPR/Cas9 3akanumBaercs, W najnpHedmas Moaudukamus TeHOMa
IPOMCXOIUT MU yyacTuu cucremsl penapanuu JJHK knerku.

HecMmoTpst Ha orpoMHOE TOTEHIMATBHOE PA3HOOOpa3Ke CIIOCOO0B UCIOIB30BAHHS CHCTEMBI
CRISPR/Cas, naubosee 4acTo OHa NPHUMEHSCTCS WMEHHO JJIsl PEAaKTUPOBAaHUS T'CHOMOB. U,
HECMOTpsl Ha KaXyLIylcs MPOCTOTY, CYILECTBYET Psii TEXHMUYECKHX CIOXKHOCTEH, ¢ KOTOPBIMHU
MOYKET CTOJKHYThCSI Hay4yHbIH KOJUIEKTUB, MCIOJb3YIOIIUI 3Ty TEXHOJOTHIO BIepBble. B 3Toil
CTaH/JapTHONH ONEPALMOHHOW IpoLEaype Mbl MOJPOOHO OIHKCHIBAEM IPOTOKOJ COOPKHU TE€HHO-
WH)KEHEPHBIX KOHCTPYKIUH, HE0oOXoAMMbIX misi ucronb3oBaHus cuctembl CRISPR/Cas mist
BHECEHHUS MyTallMi B TeHOM MJIEKOIUTAIOLIUX.

CrannaptHas onepauuonsas npouenypa (COII) «IlonydyeHue BEeKTOpOB Ui HANpaBJIEeHHON
Monudukanuu TeHoma ¢ wucnoib3oBanueM cucteMbl CRISPR/Cas» pa3paborana B KauecTBe
CTaHgapTa Juis oOecredeHHsi KauyeCTBEHHOTO MpoIlecca IMONyYeHHs IIa3MHIHBIX KOHCTPYKIIHH,
comepxamux kommoHeHTol cucreMbl CRISPR/Cas mms IKIT «KosuteKkuus IIFOPUIIOTEHTHBIX
KyJbTYp KIETOK YelIOBEKa M MIIEKONMMUTAIOMIMX OOLIeOMOJOrHYecKoro 1 OHOMEIUIIMHCKOIO
HarnpasneHus» (Komnexuun) Uul" CO PAH.

enp pa3paboOTKM CTaHIAPTHOM ONEpPAlMOHHON MpPOLEAYpbl COCTOMT B YHU(UKALUU
IPOTOKOJIa IMOJyYeHUs BEKTOPOB I HANpaBJICHHOM MOAM(UKALMU T'€HOMa C HCIOJIb30BaHHEM
cucrembl CRISPR/Cas.

Pa3paborannas COII pekomeH10BaHa JIsl UCTIOJIB30BAHUS B NTO/IPA3/ICIICHUSAX, paOOTAIOLINX
C KyJIbTYpaMH KJIETOK YEJIOBEKa U KHBOTHBIX.

B xo11e paboThl MBI pyKOBOCTBOBAJIUCH: ITpaBUiIaMu JabopaTopHoi npaktuku (Ilpunoxenue
K [Ipukazy MuHucTepcTBa 31paBOOXPaHEHHs U COLMAIBHOrO pa3BuTusa Poccuiickon denepanuu ot
23 asrycta 2010 1. Ne 708H) u TOCT P 53434-2009. Ilpuanunsl Haamexamen J1adopatopHOM
npaktuku. M.: Crannapruagopm. 2010. 12 c.

Bce paboThl, MpoBOMMEBIE B YCIOBUSAX JaOOPAaTOPHH, TOJHKHBI BECTUCh B COOTBETCTBUU C
NpaBUJIaMHU TOXKapHOH Ge30MmacHOCTH M oXpaHbl Tpyna. [Iponenypsl, TpeOyromme CTepUIbHOCTH,
IIPOBOJST B JIAMUHApHBIX O0Kcax, KiaccoM OezonacHoctu He Huxke |l. [Ipu pabote obecnieunBarorcs
YCIIOBHS, TPENOTBPAIIAONINE 3apaKCHNE MepcoHaia WHPEKIIMOHHBIMU areHTaMH M3 MEePBUYHOTO
O6uomarepuana.

Bce o6opynoBanue MpOXOAWUT MPOLEAYPY KaJIMOPOBKM COTPYIHHKAMH J1a0OpaTopuu C

NEPUOANYIHOCTBIO U C UCITOJIB30BAHUEM METOA0B, KaK 3TO YKAa3aHO ITPOU3BOAUTCIIEM. Bcee pPacxoaJHbIC
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MaTepuaibl U pPEaKTUBBI JOJKHBI UMETh COOTBETCTBYIOIIME CEpTU(UKATH KauyecTBa U XPAHUTHCA
COOTBETCTBEHHO CIIELU(UKAIIH.

KoHTponb BBINOJIHEHUS MYHKTOB MPOTOKOJNA BoO3Jaraercss Ha PykoBoautens palorT.
OTBETCTBEHHOCTh 3a BBINOJHEHUE JaHHOM MpOILETyphl HECYT BCE COTPYIHHKH, Y4acTBYIOIIUE B
UCCJIETOBaHHH.

O6opynoBaHue U MaTepUabI
Ilepeuens Heo6x00UMO020 060PYO0BAHUA U PACXOOHBIX MAMEPUATOB!

JIaGoparopHoe 00opynoBaHue (TPUBEACHBI BOZMOKHbBIE BAPUAHTHI IPOU3BOAUTENICH U MapPOK
000pyT0BaHUS )

Jlnst Gonplieid 4acTé OOOpYAOBaHHS HMKE HE YKa3aH MPOM3BOAUTENb, TaK KaK MOXKHO
UCTIOJIB30BaTh MPUOOPHI Pa3HBIX MTPOU3BOAUTEINECH.

- Kommbrotep.

- Hab6op nunerok 10, 20, 100, 200, 1000 mx1.

- [Munerounsriit nozarop 0,5—-100 mi.

- Hentpudyra-soprekc mist mpodupok 0,5 u 1,5 m.

- Hentpudyra ans npodbupox 0,5 u 1,5 M1 ¢ BO3MOKHOCTBIO IIEHTPU(DYTUPOBAHUS HA CKOPOCTAX
6osee 12 ThIC. Q.

- Hentpudyra nns npodupox 10 u 50 mur.

- TepMoctatupyeMslil eHKep ¢ BO3MOKHOCTBIO IOIepkBaHus TemnepaTtypsl 37 °C.

- IIporpammupyemslii ammndukarop

- Xonomgunsauku Ha —80 °C, —20 °C u +4 °C.

- ABTOKJIaB.

- Kamepa 1151 ropu30HTaNBHOTO Teb-3J1eKTpodopesa, rpeOeHKH, OJIOK TUTAHUS

- CnektpodoToMeTp A H3MEPEHUs KOHIIEHTpalnuu HykienHoBoix kucimor Nanodrop 2000
(Thermo Fisher Scientific).

- Tenp-noxymentupyromas cucrema BioRad ChemiDoc MP (BioRad).

- Merammueckuit gepxatens s mpooupok Ha 200 u 500 Mxt.

PacxonHble MaTepuanbl U peakTUBHI (IPUBEAECHBI BO3MOXHbBIE BapUAHTHI MPOU3BOAUTENEH
MaTepHaJioB U PEaKTUBOB)

YkazaHHBIC HIDKE peareHThl MOXKHO 3aMEHSITh Ha aHAJOTUYHBIE OT IPYTUX MMPOU3BOAUTEINCH,
MIOATOMY, HaIlpUMeEp, ISl YaCTH TUTACTUKOBBIX PACXOMHBIX MAaTEPUAIOB ITPOU3BOINTENb HE YKa3aH.
YacTh HeOOXOMMBIX MaTepHajIoB IPUBEJICHBI B TEKCTE.

- JlemonmzoBannas Bona (ddH20) c¢ yneneHeIM compoTuBieHHeM Oonee 18 MOwm-cwm,

Harnpumep Sigma 7732-18-5.
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- IInasmuanble BekTOpa-0ekOOHBI. BekTopa BhIOMparOTCS B 3aBUCHMOCTH OT BBIOPAHHOTO THIIA
KJIETOK U Ju3aitHa skcriepumenTa. [locraBmmk Addgene.

- OJIUrOHYKJICOTH/IBI.

- IMomunykneorun kunaza ¢ara T4 (T4 PNK, NEB M0201S) u coorBerctByrommii 0ydep (10X T4
PNK Buffer, nocrasisiercst BMecTe ¢ hepMEHTOM).

- Jluraza ¢ara T4 (T4 DNA ligase, NEB M0202S) u coorBerctBytommii 0ydep (T4 DNA Ligase
Buffer, mocraBnsercst BMecTe ¢ GepMEHTOM).

- Duponykieassl (NEB RXXXXS).

- borunii ceiBopoTouHbIii ankOymun (BSA), xonuentparus 20 mMr/mil, KadeCTBO MPUTOIHOE IS
MOJIEKYJIIpHO-Onoornyeckux padot (Hanpumep, NEB B9000S).

- Kowmmerentnsie kiaetku Escherichia coli (manmpumep, NEB C3019).

- AuTHOHOTHKM AMOUIWILIHH (Hanpumep, Sigma69-53-4), Kanamurus (Hanpumep, Sigma 25389-
94-0), xonuentpanus croka 100 mr/mt.

- Kunkas cpema LB (ma 100 M comepxkut: TpuntoH 1 r (Memuren 440210); 6axTepuanbHO-
nposxokeBoi akcTpakT 0.5 r (Meauren 450250); NaCl 0.5 r (Meauren 141659-1000). Cpena
ABTOKJIABUPYETCS Mepe/l UCIIOJIb30BAHUEM.

- ArapusoBanHas cpena LB (ra 100 mu comepxut: TpunToH 1 r; OakTepuaIbHO-APOXIKEBOM
skcrpakt 0.5 r; NaCl 0.5 r; arap 1.5 r (Meauren A0949,0250). Cpena aBTOKJIaBHPYETCS TIEpeT
UCTIOIB30BaHUEM.

- Habops! ans Beinenenus mnazmuaHon JJHK, MuHU-, MUAM- WM MaKCH-«IIpEI».

- PeakTuBbI 17151 renb-aekTpodopesa: Tris-Base (Sigma T6066), Tris-HCl (Sigma T3253), EDTA
(6381-92-6), ykcycHas kucnota (Meauren 64-19-7).

- Yamxu Ilerpu 60—-150 mm (Hannpumep, Meauren 91).

- IImactukoBsie Hocbl 00beMoM 10, 200 u 1000 mkiI.

- IInactukoBelie npooupku oobemoM 0.2, 0.5 u 1.5 mi.

[TonydyeHne BEKTOPOB AJis HAIIPABJIEHHON MOAN(PHUKAIIUN T€HOMA C UCTIOJIb30BaHUEM CHCTEMBI
CRISPR/CAS
Be100op cucTemMbl KIIOHUPOBAaHHUS
Br160p cructeMbl KIIOHUPOBAaHUS IPOBOJAUTCS MOKHO pa3OuTh Ha JBa 3Tamna [1]:
AHanu3 nocnea0BaTeIbHOCTEN LEIEBbIX JJOKYCOB T€HOMA
AHanu3 TPOBOJUTCS, HCHOJIB3YSd CBOOOJHOE IporpaMMHOE oOOecreyeHue, Hampumep,

https://crispr.med.harvard.edu/.

Pe3ynbraTom mpoBeneHHOT0 aHamu3a ABISIoTCs ocienoBareabHOCTH gRNA, HeoOxoaumbie

st y3aaBanus cucremoii CRISPR/Cas nanHoro jiokyca.
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OnnoBpemeHHO ¢ BbIOOpOoM mocienoBarenbHOCTH JRNA HEoO0X0IuMO BBIOpaTh CHCTEMY
CRISPR/Cas9 nnst momudukamuu renoma. Beibop cucrembl CRISPR/Cas9 3aBucur ot Hanu4us B
neneBbix Jokycax PAM-nocienoBatensHocTel, ciennpuunbix i Toil win uHoit CRISPR/Cas9
cucreMbl. Harpumep, st PAM-niocnenoBarensroctt NGG MOKHO HCTTOIB30BaTh cucTeMbl SPCaso,
a st PAM NNGRRT — saCas9. CooTBeTcTBUE pa3andyHbIX BapuanToB PAM-miociie1oBaTeIbHOCTH

u cucrembl Cas9 yka3aHbl, Hanpumep, B pecypce https.//crispr.med.harvard.edu/ u na caiite

https://www.addgene.org/crispr/mammalian/.

Br160op 6a30Boro BekTopa /sl KIIOHHPOBAHUS
ITocne BeiOOpa cucrembl CRISPR/Cas HeobOxoauMo BbIOpaTh 0a30BbIi BEKTOP IS
kimorupoBanus QRNA wu s skcnipeccun Hykieassl Cas. ba3zoBbie BEKTOp ISl KIOHUPOBAHUS

MIPUBEICHBI Ha caiite https.//www.addgene.org/ (B JaCTHOCTH —

https.//www.addgene.org/crispr/mammalian/) ¢ kaTtaa0KHBIMH HOMEPAMH.

Pazpabotka qu3aiiHa sKCriepuMeHTa 10 KIOHHpOBaHuUIo nocienosarenbHocteit gRNA

ITpoTOKO KIOHMPOBAHMS MPEAINONAraeT THAPOJIN3 0a30BOTO BEKTOpa B CIEHU(PHUECKOM
NO3UIMH, J00aBJIEHHE K HEMY OJMIOHYKJIECOTHAOB, COAepxkamux nocienoBareabHocTd gRNA
(BcTaBKM), M MOCIEAYIOLIEe JUTMpoBaHHe 0a30BOrO BEKTOpAa M BCTABKU. YYAaCTKM THAPOJIM3a U
COOTBETCTBYIOLME MM (EPMEHTHI TMIPOJIN3a, @ TaKXKe MOCJIEI0BaTEIbHOCTH OJIMTOHYKJIEOT/IO0B,
H€06XOI[I/IMBIX AJi1 TIPOBEACHUA KIIOHUPOBAHUA, BBI6I/IpaIOTC$I HCCIICO0BATCIICM HUCXOOA M3 KapT

0a30BbIX BEKTOPOB, JIOCTYITHBIX Ha caiite https.//www.addgene.org/. Hwke Oyaet nmpuBeeH TUITOBOH

HPOTOKOJI JUIsl KJIOHUPOBAHMsI OJMTIOHYKJIEOTHIOB, COOTBETCTBYIOIMX cucteme SPCasd B BEKTOp
gRNA_Cloning_Vector BsmBl.

Bextop gRNA Cloning Vector BsmBI conepxxut 6akTepuanbHblii OPUIKUH PEIUIMKAIIH,
IeH yCTOMYMBOCTH K KaHamMHIMHY, npoMmoTop U6, nBa caifta pectpukunu BSmMBI u tepmunarop
Tpanckpunuuu. [Tpu o6pabotke pectpukrazoit BSmBI u3 BexTopa ynansercst HeOosbIoN GpparMeHT,
pacroniokeHHbIH Mexay mpomoropoM U6 u koHcTuTyTHBHOM YacThio JRNA. Tlockonbky GepmeHT
BsmBI otnocutcs tuny depmentos IS, on y3naer acummerpuunbiii caidlt (CGTCTC) u BHOCUT
JBYXIEMOYEYHBIN Pa3pbIB HA HEKOTOPOM PACCTOSIHUM OT Hero. [loaToMy B pe3ynbTare rMapou3a
BekTopa gRNA Cloning Vector BsmBI u3 Hero ynanstorcs caiftel y3HaBanust pepmenta BsmBI u
00pa3yloTCs JIMIIKUE KOHIIBI /Ui aurupoBanus gparmenta JJHK, koaupyromero crnenuduueckyro
nocnenoBarenbHocTh JRNA. Takum obpaszom, o0paboTky gepmentom Bl u nmurupoBanue MoxxHO
IIPOBOJMTH B OJTHOM pEaKIIUu.

s BeiOpannoit nocienoBatenbHocTH GRNA Buga G (N)19 NGG u koMIUieMeHTapHOH eif
nocinenoBarenbHocTt CCX  (X)19 C (rme aszoructble ocHOBaHUSL X  KOMILJIEMEHTApHBI

COOTBETCTBYIOIIIMM OCHOBaHUsMH N), HEOOXOIMMO 3aKa3aTh XHUMHYECKHWA CHHTE3 JBYX

omuronykiaeotuoB: gRNA F 5°- CACCG (N)19 GTT- 3’ u gRNA R 5’- CTAAAAC (X)19C - 3.
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J171s1 ceKBEHUPOBAHUS MOJTyYEHHBIX BEKTOPOB HEOOXOIMMO 3aKa3aTh OMroHykieotu M 13F:

5’-TGT AAA ACGACG GCCAGT -3".

[IpoTokon kmonupoBanus Ha mpuMmepe BekTopa gRNA Cloning Vector BsmBI

TloaroroBUTENbHEIN dTAIl

[Tonmy4yeHHbIE ONMUTOHYKIICOTU B! JOJKHBI OBITH pa3BeieHbl 10 KoHueHTpanuu 100 MkM B
ddH20.

Omxur u GochopunupoBanue HyKJICOTHIOB

CwmemaiiTe B mpoOupKe B YKa3aHHOM IOPSIKE:

1) 6,5 mxa ddH20.

2) Ilo 1 mMka kaxxaoro u3 AByX oauronykiacotunaoB gRNA F u gRNA R.

3) 1wk 10X T4 PNK Buffer.

4) 0,5 mxn T4 PNK.

Obvem peakyuu cocmagnsem 10 mka.

[Tepemernaiite copep>kuMoe MPOOUPKH MUTIETUPOBAHUEM, 3aTEM UHKYOUPYITE B CIIETYIOIIEM
TEMIIEPATYPHOM pEXKHUME:

5) 37 °C — 30 mum.

6) 95°C — 5 muH.

7) PaBHOMepHOe cHMKeHHUe TemiiepaTypsbl 10 25°C mo 5°C/MuH.

Peakuust pecTpuKIMU-TUTHPOBAHUS.

CwMernaiiTe B mpoOUpKe B yKa3aHHOM HOpSIJIKE:

8) 6,5 mxim ddH20.

9) 1wmxn T4 DNA Ligase Buffer.

10) 0,1 mxa BSA.

11) 0,4 MKJI peakIMOHHOM cMecH, ToTydeHHOM Ha tmare | (comepkut GochopuinpoBaHHbe
nByxuenoueynsie pparmenTs! JJHK).

12) 1 mxa maa3muael gRNA_Cloning_Vector_BsmBI.

13) 0,5 mxa T4 DNA Ligase.

14) 0,5 mxa BsmBl.

[TepemernaiiTe cogepKuMoe MPOOUPKH MUTIETUPOBAHUEM, 3aTEM UHKYOUPYITE B CIICTYIOIIEM
TEMIEPATYPHOM pEXKHUME:

15) 37 °C — 5 muH.

16) 20 °C — 5 muH.

17) Tlosroputs miaru 1 u 2 15-35 pas.

Tpancopmanust 6akTEpHATBHBIX KIETOK
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18)  Ucmoms3yiite 0,5—1 Mk mpoaykra peakimu 11 s TpancdopMaiiny KOMIIETEHTHBIX
kierok E. coli. BeicanuTh TpanchopMupoBaHHbIe OaKTepHaIbHbIC KJICTKH HEOOXOAMMO Ha YallKy
[TeTpu Ha TBepayIO arapu3oBaHHyto cpexy LB (20-25 mur), cogepkaiyro celeKTUBHBIN aHTUOMOTUK
KaHAMHIIMH ¢ KOHEYHOW KOHIeHTpamuer 50 MKr/mui. YOpaTh damiku ¢ OaKkTEpUsIMH B TEPMOCTAT,
nHKyOupoBath nipu 37 °C B Teuenue 12—18 u.

19)  CkpuHuHT TpaHC(HOPMAHTOB

20) BeiOpath 2-4 kjIOHa W3  TOJNY4YCHHBIX  TpaHcopmanTtoB.  Hapactuthb
COOTBETCTBYIOIIME OakTepHualbHble KyabTyphl M Bblgenute miuazmuansie JIHK kak ommcano B
PYKOBOJICTBaX K COOTBETCTBYIOIIMM Habopam. IIpoBectn cexkBeHupoBanue rmiasmuanon JITHK c
ucnosjbp3oBaHueM npaiimepa M13F, uToObl yaocTOBEpUTHCS B KOPPEKTHOCTH MOCIEA0BATEIbHOCTH
gRNA.

21)  HapaGoTka moy4eHHbBIX BEKTOPOB B MPEMapaTHBHBIX MacIiTabax

22)  Jlna KJIOHOB, CEKBEHOIpaMMa KOTOPBIX COOTBETCTBYET OXHIA€MOW, IPOBECTH
HapaboTKy mazMeHHor JIHK Habopom Makch- WM MUIU-«IPE» B COOTBETCTBUU C TIPOTOKOJIOM,
COCTaBJICHHBIM TMpousBoauTeneM. [IpoBectu tectupoBanue BblaeneHHOW mnazmuaHon JIHK mpu

MIOMOIIIH T'eNib-31eKTpodopesa.

I[Tpu moaroroke COIT «MaeHTHGHKAIMS U XapaKTEPUCTHUKA KIICTOYHBIX JIMHUI YeTIoBeKa U
’KUBOTHBIX)» HCIOJIb30BaHbI CIICAYIOUINE TUTEPATYPHBIC HCTOUHHUKH:

1MenzopoB A.l'., JlykesanuukoBa B.A., Kopabnes A.H., Cepoa U.A., ®umman B.C.
[IpakTHueckoe pPYKOBOACTBO MO peaaktupoBanuto reHomoB cuctemoir CRISPR/Cas9 //

BaswuiioBckuii sxypHan renetuku u cenekimu. 2016. T. 20(6). C. 930-944.
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[MPUJIOXEHUE £
CranjapTHas onepanyoHHas Ipoueaypa

«TecTupoBaHue KIETOK YEJIOBEKA HA IUIIOPUIIOTEHTHOCTH ¢ nomouibio OT-TILP»

Cocrasneno: T.A. llInaiinep, m.H.c., A.I'. MeH3opos, k.0.H., B.H.C.

Conepsxanue u HazHaueHue: Onpenenser MPOTOKO TECTUPOBAHUS KJIETOK YeJIOBEKa Ha
IUTIOPUTIOTEHTHOCTD ¢ nomotbio OT-TILP

Mecronaxoxaenue: Ullul" CO PAH

[TepecmoTp uepes: 1 roxg

[TmropunorentHsle cTBONIOBBIe KileTkH (IICK) skcnpeccupyroT reHbl, KOTOpPBIE MOKHO
MCII0JIb30BaTh KaK MapKephbl IUTFOPUIIOTEHTHOCTH.

OMb6puonansie Tenblia (OT) — 310 chepuueckue arperatsl, oOpasyembie [ICK mpu
KYJIbTUBUPOBAaHUH B CYCIIEH3MOHHOM KYJIbTYpEe U UMUTUPYIOLIUE MPEAUMILIAHTALIMOHHYIO CTaJHIO0
pa3BuTHs SMOpHOHa IN Vitro. B mporuecce kynpTuBupoBanus [ICK B Buge IT, B HUX MPOUCXOAUT
9KCIPECCHs] MOJIEKYJIIPHBIX MapKepoB, CHEUM(PUUHBIX Ui TPeX 3apOJbILIIEBBIX JUCTKOB. Takum
oOpazoMm, ¢opmupoBanue DT, ¢ UX MOCIEAYIOUIMM AaHAIM30M, SBISIOTCS OOLIENpPU3HAHHBIM
METOMYECKUM MOAXO0A0M JJIsl UCCIIEJOBAHUSI KJIIETOK Ha IUTIOPUIIOTEHTHOCTD.

B nacrosmeit COIl onucaH moapoOHBIM ONTUMHU3UPOBAHHBIA IMPOTOKOJ TECTHUPOBAHUS
KJIETOK 4Y€JIOBEKa Ha IIIOPUNOTEHTHOCTh ¢ noMoibto OT-IIIP, yacTuuHO OCHOBaHHBIN Ha paHee
OINyOJIMKOBaHHBIX MpOTOKONaX [1, 2].

CranpmaptHas onepanuonHas mnporeaypa (COIl) «TectupoBanume KIETOK UelOBEKa Ha
WIIOpUNIOTeHTHOCTH ¢ momotbio OT-ITIP» pa3paboran B kadecTBe cTaHaapTa AJis oOecrieueHus
KOHTpPOJISI KOHTaMUHAIMM KJIETOYHBIX JHMHUHA dYenoBeka M kMBOTHBIX i LIKIT «Komneknus
IUTIOPUIIOTEHTHBIX KYJIbTYp KJIETOK YeJIOBEeKa M MJEKONUTAIOMUX OOIIeOHOIOrHUECKOro |
o6uomeuiHckoro Hampasienus» (Komnekuun) Uul" CO PAH.

Lenp pa3paboTKM CTaHIAPTHOM OMNEpPAlMOHHON MpPOLEAYpbl COCTOMUT B YHU(UKALUN
IIPOTOKOJIA TECTUPOBAHMS KJIETOK Y€JI0BEKa HA IITIOPUIIOTEHTHOCTH ¢ momouiso OT-ITLP.

Pazpaborannas COII pekoMeH10BaHa /Ui UCTIOJIB30BaHUS B MOIpa3IeIeHUAX, paOOTaIONIIX
C KyJIbTypaMu KJIETOK YeJIOBEKa U KUBOTHBIX.

B xoze paGoTbl MbI pyKOBOJCTBOBAIIMCH: TpaBUiIaMu JlabopaTopHoii npakTuku (IIpunoxenue
K [Ipukazy MuHucTepcTBa 31paBOOXpAHEHUs U COLUAIBLHOTO pa3BuTus Poccuiickon dengepauuu ot
23 asrycra 2010 r. Ne 708H) u 'OCT P 53434-2009. ITpunuuns! Hajuiexaieil 1abopatopHon
npaktuku. M.: Ctangaptuagopm. 2010. 12 c.
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Bce paboTel, IpoBOAMMBIE B YCIOBUSX J1aOOPAaTOPHUH, TOJKHBI BECTUCh B COOTBETCTBUU C
NpaBUIaMHU TOXKapHOH 0e30MmacHOCTH M oxpaHbl Tpyna. [Iponenypsl, TpeOyromnme CTepHUIbHOCTH,
IPOBOJIAT B JIAMUHAPHBIX OOKcax, kiaccom Oe3onacHocTH He Huxke |, [Ipu pabote obecrieunBaroTes
yCIIOBHS, MPENOTBpAIlAOLINe 3apaXKeHHe NepcoHana MHPEKIMOHHBIMU areHTaMHM U3 MEPBUYHOTO
Ouomarepuara.

Bce obopynoBanue MpOXOAWUT MPOLEAYPY KaIMOPOBKM COTPYIHHKAMH J1a0OpaTopuu C
NEPUOIMIHOCTBIO U C UCIIOTIB30BAHUEM METOI0B, KaK 3TO YKa3aHO Mpou3BoauTeneM. Bee pacxoaHbie
MaTepHalbl U PEaKTUBBI JOJKHBI UMETh COOTBETCTBYIOLIME CEPTU(PUKATHI KauecTBa M XPaHUTHCS
COOTBETCTBEHHO CIEeLU(UKALIH.

KoHTponb BBINOJMHEHMs TYHKTOB MPOTOKOJNA Bo3yaraercss Ha PykoBoaurtens pabor.
OTBETCTBEHHOCTH 32 BBINIOJHEHUE NAHHOW MPOLEAYPHl HECYT BCE COTPYAHUKH, YYaCTBYIOIIUE B
UCCIICIOBAaHHH.

ObopynoBaHue 1 MaTepUaJIbI
Ilepeuenv neobxo00umMo20 060py006aHUs U PACXOOHBIX MAMEPUATLOB:

JIaGoparopHoe 000pyaoBaHue (PUBEIECHBI BO3MOKHBIE BADHAHTHI TPOU3BOIUTEINCH U MApOK
o0opynoBaHus)

Jiist Gosblieid yacTi 000py10BaHUS HIKE HE YKa3aH MPOM3BOJUTENb, TAK KaK MOXHO MCIIOJIb30BaTh

npuOOpbI pa3HbIX pousBoauTenel. KpruokoHTeiHep Takke MOKHO 3aMEHUTh Ha aHAJIOTMYHBIH.

- Tepmonukiep it aMIUTM(UKAITAN HYKJIEHHOBBIX KHACIOT.

- Habop nunerox 10, 20, 100, 200, 1000 mx1.

- LlenTtpudyra-soprekc as npodupok 0,5 u 1,5 mi.

- Hentpudyra c oxyaxxaeHueM u poTopom Jijist TpoOupok Ha 1,5 mut.

- Xonomuneauku Ha —80 °C, —20 °C u +4 °C.

- Kawmepa 1 ropu30oHTalIbHOTO 351eKTpodopesa.

- CTOnMK JUIs BEIpAaBHUBAHMS arapo3HOTO relis.

- CnektpodoTomMeTp aisi M3MEpPEHHs KOHIEHTpanuu HykienHoBbix kucior Nanodrop 2000
(Thermo Fisher Scientific).

- Tenb-noxymentupyromas cucrema BioRad ChemiDoc MP (BioRad).

- Meramnuueckuii nepxarens i npooupok Ha 200 u 500 Mk

- Jlen.

- TepMoxoHTeliHEp (B TOM UHUCIIE TEHOIIACTOBbIE KOPOOKH).

- MuKpOBOIHOBAs M€Yb.

- Becnl

- XuUMHUYecKas CTEKJISTHHAS K0Ji0a (TEpMOCTOMKas).
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Pacxonnbie MaTtepuanbl U peakTUBBI (IIPUBEIEHBI BO3MOKHbBIE BapHAHTHI MPOU3BOIUTENEH

MaTepHuaJioB U PEAKTUBOB)

YkazaHHbIE HIDKE peareHThl MOXKHO 3aMEHSTh Ha aHAJOTUYHBIE OT APYTHX MPOU3BOIUTEICH,

[I03TOMY, HallpuMep, Ui YaCTH IJIACTUKOBBIX PACXOIHBIX MaTEPHAJIOB MPOU3BOAUTEIL HE YKA3aH.

- Harpuii-pocharusrii 6ydpep (HOB) (Amresco, Am-E404-100).

- Ha6op mrs I[P buoMactep HS-Taq ITLIP-color (x2) (buonadbmuke, MHC010-1020).

- IIpaiimeps! (buocer).

- Hab6op pearentoB RevertAid™ RT Kit mns cunaresa nepsoi nenu kJIHK (Thermo Fisher
Scientific, K1691).

- IInactukosbie Hockl 00bemMoM 10, 200 u 1000 MxJI.

- IlnacrukoBbie npoOupku odsemom 0,5 u 1,5 mi.

- Tonkoctennbie mpooupku s TP ¢ minockoii kpeimkoit oobemom 200 u 500 MKoI.

- Pearenr qua seigenenus PHK TRI reagent (Sigma-Aldrich, T9424).

- HM3onponanour.

- Xnopodopm.

- 70 %otaHomn.

- Tpuc.

- DONTA.

- YkcycHas kucnora (JiensiHasi).

- JlemoHusupoBaHHas BOAA.

- Arapo3a.

- BpomucTtelit sTHINN.

- JTHK-mapkep 100-1500 nap ocHOBaHUH.

- [ICK u 9T uenosexa.

Iloozomoska mamepuanos

- Kunerounsnii marepuan: nepen BwigeneHueM PHK w3 TICK wmu 3T npomeite mx B HOB,
nepemectuTh B 1,5 Mi mpobupky, nentpudyrupoatb 5 mMuH Ha 1500 00/MUH W yIaiduTh
cynepHaTaHT. [lony4yeHHbIN KIETOUHBIH 0ca 0K MOXHO XpaHuTh Ha —80 °C.

- x50 TAE 6ydep: Tpuc — 24,22 r, SATA — 1,862 1, ykcycHast kucinoTa (JensHas) — 8,96 wmu,
JeMOoHMU3NpoBaHHas Boja — 73,3 mi (st mpurotoBiaeHuss 100 mu pactBopa). s momyueHus
paboueit koHneHTpaiuu x50 Oydep He0OX0AMMO pa3BeCTH B IEMOHU3UPOBAHHOU Boje 1:49.

- Arapo3Hsblii renp a8 nposeaenus anekrpodopesa JJHK: B3BecuTs 3 T araposbl U pacTBOPUTH B
100 ma x1 Oydepa TAE, HarpeBas pacTBOp B MHMKpPOBOJHOBOH meuu. J[00aBUTH pacTBOp
OpoMHCTOro 3TUAMS A0 pabouel KOHLIEHTpAMU 5 MKI/MJI. 3aJUTh B CTOJIMK JJIsS BBIPABHUBAHUS

relis U IOMECTUTH JIONATKH AJsi GOpMUPOBAHUS KAPMaHOB.
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TecTupoBaHME KJIETOK YEJIOBEKA HA IUNIFOPUIIOTEHTHOCTH ¢ nmomoibio OT-TILP

Brinenenune PHK

1) Jlusuposats OT B 1 Mt TRI Reagent, tiiarensHo nponuneTupoBath. OCTaBUTh HA 5 MUH
Py KOMHATHOM TeMIeparype.

2) Jlo6asuts 200 MK XJ0podhopMa, iepeMeIaTh i HHKyOupoBath 10 MUH MPH KOMHATHOM
TEMIEPATYPE.

3) Lentrpudyruposars odpasiisl 15 mun npu 4 °C u 12000 g. Cmech 10/DKHA Pa3IeIUTHCS
Ha 3 ¢a3bpl: KpaCHYIO OpPraHMYECKYIO (CoepiKalryro ONKH), MPOMEKYTOUHYIO a3y (ComepKalryro
JIHK) u 6ecuBeTHyto BogmHyto a3y (coaepxaniyro PHK).

4) Tlepenectu B HOBYHO IpoOUpKY BonHYIO a3y, comepxkainyto PHK. Jlo6aBute 500 Mk
M30IIpONaHoJIa, IepeMelaTh 1 MHKyOupoBaTh 10 MUH pu KOMHATHOM TeMIiepaType.

5) Ocaauts PHK nearpudyruposanrem B tederue 10 mun npu 12000 g u 4 °C. Y anuthb
CyIlepHaTaHT.

6) IIpombiTh nonyuennslii ocagok PHK 1 M 70 % stanona. lentpudyruposars 5 MuH npu
7000 gu 4 °C. YOparb cynepHaTaHT.

7) Tpocymmth ocanok PHK npu komHaTHO# Temmeparype B TeueHue 10 MUH U pacTBOPHTH
B HeOombmoMm obObeMe Boabl (30-50 wmxm). M3meputs konmeHtpamuio PHK B oOpasmax Ha
cnekTpodoToMeTpe (CoraacHO MHCTPYKUUAM npousBoautens). [lonydennsie pactBopsl PHK MoryT
xpanutbes mpu —80 °C.

Cunres k/IHK

JlaHHBIN 3Tan paboThl BBHINOIHIETCS MpU HoMol Habopa peareHToB RevertAid™ RT Kit
(Thermo Fisher Scientific).

8) Oo6pabotars Jlezokcpupubonykieason | (JJHKaza |) oopasisr ¢ PHK mns ynanenus
BO3MOXHbIX TpuMeceil reHomuoit JIHK. B Ttonkoctennsie mnpoOupku mus [P noGaBuTh
cieayromme KoMmrnoHeHTsl: 1 Mk X10 peakumonHoro 6ydepa st JIHKa3sb1, 1 mxit JIHKa3s1 |, 1 Mxr
PHK u noBectu crepunbHOW BOJION, HE COAEpXaIled Hykiea3, 10 KOHEYHOTro oOobema 10 MKII.
WNukybuposats 30 mun mipu 37 °C.

9) Oo6paborannyro JIHKa3zo0it PHK ucnons3oBath mis cunte3a kJJHK. B ToHKoCcTEeHHBIE
npoobupku s [TIP 1o6aBuTh ciexyromye KOMIOHEHThI: 4 MK X5 peaknMoHHOTo Oydepa, 1 MK
CMeCH CIIy4aillHbIX rekcamMepHbIX mpaiiMepoB, 1 mxn mHruoutopa PHKazel, 2 mxn 10 MM cmecu
JEOKCUHYKIIEOTUI0B, 1 MKi oOpatHoil Tpanckpunrtassl, 2 M1 PHK (o6pabGorannoit JIHKa30it) u
9 MKJI cTepuIIbHOI BO/IBI, HE coneprkaleit Hykieas3. MakyOupoBats 5 MuH npu 25 °C, 3atem 1 4 npu

42 °C. Ilonyuennsiii pactBop kIHK moxet xpanutses na —20 °C.
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[P ananu3

10) B tonkocreHHbie npobupku aist [P 106aButh ciieayromye KOMIIOHSHTBI U3 pacdera
oO0bema ojHO# peakionHoi cMecu 50 mxi: buoMacrep HS-Taq ITLP-Color — 25 Mk, npsmoit u
oOpaTHbIi TpaiiMep (kKoHeuHas KoHIeHTpamus kaxaorol HM), JJHK-maTpuna (kommuectso 0,21
MKT), cTepwibHas Boaa (mo 50 mki). 3amemmBaTh peaknuoHHbie cmecu mis [P ciaexyer B
npoOupKax, MOMEIEHHBIX B JieA. OCTOPOKHO MepeMeIIaTh PEaKIMOHHYI0 CMECh U COPOCUTH Karliy,
UCTIONB3YS LHEHTPUPYTY.

11) IIporpets Tepmorukiep 10 95 °C u OBICTPO MEPEMECTUTH B HErO TOTOBYIO PEAKITHOHHYIO
cMmechk. [Iposectu [P B crneayromux yciaoBusx: mpeaBaputelbHas aeHaryparus — 95 °C 5 muH,
neHarypamust — 95 °C 30 ¢, omxur 58 °C 30 ¢, anonranus — 72 °C 1 muH, puHATBHAS IOHTAIMS —
72 °C 5 mun. KommmuectBo 1iukiioB 35. Bee mociae1oBaTeIbHOCTH MPAaiMEPOB M COOTBETCTBYIOIIAS

uH(popMaInys o HUX npuBeaeHa B Tadsmie 5.1,

Tabmuna 1.1 — Ipaiimeps! nus rectupoBanus [ICK u OT yenoBeka Ha TUTFOPUITOTCHTHOCTb

¢ nomoiso OT-TILP

HasBanune
[Ipsimoit npaiimep, 5°—3° OOpartHblii piimep, 5°—3°
reHa

SOX 12 CACAACTCGGAGATCAGCAA GGTACTTGTAATCCGGGTGC

PAX6* GTCCATCTTTGCTTGGGAAA TAGCCAGGTTGCGAAGAACT
CAGGTGGCGGACGTGTGAAAATTGA

MAP2! CACGCTGGATCTGCCTGGGGACTGTG
GAGTG

BRACHYU

Ry AATTGGGTCCAGCCTTGGAAT CGTTGCTCACAGACCACA

FLK? TGATCGGAAATGACACTGGA CACGACTCCATGTTGGTCAC

AFP AAATGCGTTTCTCGTTGCTT GCCACAGGCCAATAGTTTGT

SOX17* CGCTTTCATGGTGTGGGCTAAGGACG [TAGTTGGGGTGGTCCTGCATGTGCTG

NANOG? |AGGGTCTGCTACTGAGATGCTCTG CAACCACTGGTTTTTCTGCCACCG

SOX 22 TAGAGCTAGACTCCGGGCGATGA TTGCCTTAAACAAGACCACGAAA

OCT4? TCTTTCCACCAGGCCCCCGGCTC TGCGGGCGGACATGGGGAGATCC

REX12 ACGAGTGGCAGTTTCTTCTTGGGA TATGACTCACTTCCAGGGGGCACT

ACTIN CAATGTGGCCGAGGAACTTTG CATTCTCCTTAGAGAGAAGTGG

! Mpaitmepst u3 [1]
2 ITpaitmeps u3 [2]
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12) TlomecTuTh araposHblii refib B Kamepy Uit snekrpodopesa. Hanectn mo 8—10 mxi
nonydeHHeiMu JIHK-oOpa3suoB B kapmanbl arapo3Horo rens. [ns ompeneneHus: pa3smMepoB
amumduupoBaHHBIX MpoykToB Hanectu JJHK-mapkep 100—1500 nap ocHOBaHUM.

13) TIpoBecTH TOPU3OHTANBHBIA Tenb-371eKTpoope3 NpH HampsHkeHHH S5 B/em?.
3adukcuposath pe3ynbTaThl [IIIP mpu moMomu reiab-10KyMEHTHPYIOMEH CHCTEMBI.

B IICK nmomxHbI 3KcripeccupoBaThes renbl-Mapkepsl mwnopunorenTHoctu: NANOG, OCT4,
OX2u REX1. B nonyuennbix u3 [ICK OT momxHa OBITh IKCIIPECCHSI MOJICKYISIPHBIX MAapPKEPOB BCEX
Tpex 3apoapieBbix TUCTKOB: SOX1, PAX6, MAP2 — mapkeps! sktonepmel, BRACHYURY, FLK1 —
Mapkepsl Me3oaepmbl, AFP, SOX17 — mapkepsr suToaepMbl. ACTIN — TeH qomalniHero xo3siicTaa,

HCIIOJIB3YCTCA B KAYCCTBC KOHTPOJIA.

[Tpu noaroroske COIl «neHTrduKausg U XapaKTEePUCTUKA KIETOYHBIX JIMHUN Y€IOBEKa U
JKUBOTHBIX» UCIIOJIB30BAHLI CJICAYIOMIUC JIUTCPATYPHBIC HCTOYHUKHU:

1 Huangfu D., Maehr R., Guo W., Eijkelenboom A., Snitow M., Chen A.E., Melton D.A.
Induction of pluripotent stem cells by defined factors is greatly improved by small-molecule
compounds // Nat Biotechnol. 2008. 26. 795-797.

2 Takahashi K., Tanabe K., Ohnuki M., Narita M., Ichisaka T., Tomoda K., Yamanaka S.
Induction of pluripotent stem cells from adult human fibroblasts by defined factors// Cell. 2007. 131.
861-872.
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[MPUJIOXEHME 1
CranjapTHas onepanyoHHas Ipoueaypa

«TecTupoBaHue KJIETOK MBIIIN Ha IUIIOPUIOTEHTHOCTH ¢ oMotbio OT-ITHP»

Cocrasneno: T.A. llInaiinep, m.H.c., A.I'. MeH30poB, k.0.H., B.H.C.

Conepsxkanue u HazHaueHue: OnpenenseT IPOTOKOI TECTUPOBAHUS KIETOK MBIIIU Ha
IUTIOPUTIOTEHTHOCTD ¢ nomotbio OT-TILP

Mecronaxoxaenue: Ullul" CO PAH

[TepecmoTp uepes: 1 roxg

[Imropunorentasie cTBOsOBBIe KileTkH (IICK) skcnpeccupyroT reHbl, KOTOpPBIE MOXHO
MCII0JIb30BaTh KaK MapKEpPhI IUTHOPUIIOTEHTHOCTH.

OMb6puonansie Tenblia (OT) — 310 chepuueckue arperatsl, oOpasyembie [ICK mpu
KYJIbTUBUPOBAaHUH B CYCIIEH3MOHHOM KYJIbTYpEe U UMUTUPYIOLIUE MPEAUMILIAHTALIMOHHYIO CTaJHIO0
pas3BuTHs SMOpHoHa IN Vitro. B mporecce kynpTuBupoBanus [ICK B Buge DT, B HUX MPOUCXOAUT
9KCIPECCHs] MOJIEKYJIIPHBIX MapKepoB, CHEUM(PUUHBIX Ui TPeX 3apOJbILIIEBBIX JUCTKOB. Takum
oOpazoMm, ¢opmupoBanue DT, ¢ UX MOCIEAYIOUIMM AaHAIM30M, SBISIOTCS OOLIENpPU3HAHHBIM
METOUYECKUM MOAXO0A0M JJIsl UCCIIEJOBAHUS KJIETOK Ha ITIOPUIIOTEHTHOCTb.

B nacrosmeit COIl onucaH moapoOHBIM ONTUMHU3UPOBAHHBIA IMPOTOKOJ TECTHUPOBAHUS
KJIETOK MBIIIHN Ha IUIFOPUIIOTEHTHOCTH ¢ moMonibto OT-ITLP.

CrannapthHas omnepauuonHas mnpouenypa (COII) «TectupoBaHue KJIETOK MBI Ha
WIIOpUNOTeHTHOCTH ¢ momotbio OT-ITIP» pa3paboran B kadecTBe cTaHaapTa AJis oOecrieueHus
KOHTPOJII KOHTAaMHHAIMM KJIETOYHBIX JMHHUM 4esoBeka M KUBOTHbIX Wi LKII «Komnekius
IUTIOPUIIOTEHTHBIX KYJIbTYp KJIETOK YeJIOBEeKa M MJIEKONHUTAIOMUX OOIIeOHOIOrHUECKOro |
ouomeuimackoro Harmpasinenus» (Komnekuun) Uul" CO PAH.

Henp pa3paboTKM CTaHIAPTHOM OMNEpPAllMOHHON MpPOLEAYphl COCTOUT B YyHUDUKAIIN
MPOTOKOJIA TECTUPOBAHMS KJIETOK MBIIIH Ha TUTIOPUIIOTEHTHOCTH ¢ momoItibio OT-TTLP.

Pazpaborannas COII pekoMeH0BaHa JUIs UCIIOIBb30BAaHUS B MO/Ipa3AeICHUsX, paOOTaIOIINX
C KyJIbTypaMH KJIETOK YE€JIOBEKA U KUBOTHBIX.

B xoze paGoTbl MbI pyKOBOJICTBOBAJINCH: paBuiamMu tabopatopHoil npaktuku (Ilpunoxenue
K [Ipukazy MuHncTepcTBa 31paBOOXPAHEHUs U COLMAIBHOTO pa3BuTHs Poccuiickoit Penepanuu ot
23 asrycta 2010 r. Ne 708H) u 'OCT P 53434-2009. ITpunuuns! Hajuiexaieil 1abopatopHon
npaktuku. M.: Crannaptungopm. 2010. 12 c.

Bce paboTel, IpoBOAMMBIE B YCIOBUSX J1AOOPAaTOPHUH, TOJKHBI BECTUCh B COOTBETCTBUU C

IpaBWJIaMU MOXapHOI 0e30MacHOCTH U OXpaHbl TpyAa. [Iponeaypsl, Tpedylole CTepUIbHOCTH,
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MIPOBOJIAT B JITAMHUHAPHBIX O0Kcax, KjaaccoM OezonacHocTu He Hiwke |, [Ipu paboTe obecnieunBaroTcs
YCIIOBHS, MPENOTBPAILAOIINE 3apaKeHUE MepcoHaia WHPEKIIMOHHBIMU areHTaMH U3 MEPBUYHOTO
Ouomarepuarna.

Bce o0opynoBaHue mpoXOguT MpoLENypy KaJIUOPOBKH COTPYAHHUKAMH JabOpaTopuu C
NEPUOANYHOCTHIO U C UCIIOJIB30BAaHNEM METOJI0B, KaK 3TO yKa3aHo pou3BoauTeneM. Bee pacxoanbie
MaTepHalbl U PEaKTHBBI JOJDKHBI UMETh COOTBETCTBYIOIINE CEPTH(PHKATHI KaueCTBA U XPAHUTHCS
COOTBETCTBEHHO CIIELU(DUKAIIH.

KoHTponb BbIMOJNIHEHUST TYHKTOB IMPOTOKOJIa Bo3jaraercs Ha PykoBogurtens palorT.
OTBETCTBEHHOCTh 3a BBINOJHEHUE JaHHOM MpOILETyphl HECYT BCE COTPYIHHKH, Y4acTBYIOIIUE B
UCCIJIEJOBaHUH.

OO06opynoBaHue U MaTepUaIbI
Ilepeuens Heobx00umo20 060pyY008aAHUS U PACXOOHBIX MAMEPUATIOB:

JIaboparopHoe 00opynoBaHue (IPUBEACHBI BOZMOKHbBIE BAPUAHTHI IPOU3BOIUTEICH U MAPOK
000pyTI0BaHUs )

Jlnst Gonplieid 4acTé OOOPYAOBaHHSI HUXKE HE YKa3aH NPOM3BOJIUTENb, TaK KAaK MOXHO
UCIIOJIb30BaTh MPHUOOPHI pa3HbIX MpousBoauTeneld. KpuokoHrteliHep Takke MOXKHO 3aMEHUTh Ha
AQHAJOTUYHBIMH.

- Tepmonukiep it aMIUTM(DUKAITAN HYKJIEHHOBBIX KHACIOT.

- Ha6op nuneroxk 10, 20, 100, 200, 1000 mx1.

- LlenTtpudyra-soprekc ais npodupok 0,5 u 1,5 mi.

- llenTpudyra c oxaaxxaeHueM 1 poTOpoM JJisi MpoOUpoK Ha 1,5 mit.

- Xonomuneauku Ha —80 °C, —20 °C u +4 °C.

- Kamepa 115t ropuzoHTanbHOTO 351eKTpodopesa.

- Cronuk 1715 BBIpaBHUBAHUS arapo3HOro Telsl.

- CnektpodoTomMeTp A H3MEpPEHUs KOHIIEHTpalnuu HykienHoBbix kucimor Nanodrop 2000
(Thermo Fisher Scientific).

- Tenp-noxymentupyromas cucrema BioRad ChemiDoc MP (BioRad).

- Meramnuueckuii nepxarens i npooupok Ha 200 u 500 Mk

- Jlen.

- TepMoxoHTeliHEp (B TOM YHUCIIE EHOIIACTOBBIE KOPOOKH).

-  MuKpOBOIHOBAS NEYb.

- Becnl

- XuMudeckas CTEKJIIHHas Koj0a (TepMOCTOMKas).
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Pacxonnbie MaTtepuanbl U peakTUBBI (IIPUBEIEHBI BO3MOKHBIE BapHAaHTHI MIPOU3BOIUTENEH
MaTepHuaJioB U PEAKTUBOB)

Yka3aHHbIC HIKE pPeareHThl MOKHO 3aMEHSTh Ha AaHAJIOTUYHBIE OT APYTUX MPOU3BOAUTEICH,
M03TOMY, HalpuMep, Ui YaCTH MJIACTUKOBBIX PACXOIHBIX MAaTEPHAIIOB MPOU3BOAUTENL HE YKa3aH.
- Harpuii-pocharusrii 6ydpep (HOB) (Amresco, Am-E404-100).

- Ha6op mrs I[P buoMactep HS-Taqg ITLI{P-color (2X) (buonadmukc, MHCO010-1020).

- IIpaiimeps! (buocer).

- Hab6op pearentoB RevertAid™ RT Kit mns cunaresa nepsoi nenu kJIHK (Thermo Fisher
Scientific, K1691)

- IInactukosbie Hochkl 00bemMoM 10, 200 u 1000 MxJI.

- IlnacrukoBbie npoOupku odsemom 0,5 u 1,5 mi.

- Tonkoctennbie mpooupku s TP ¢ mnockoi kpeimkoit oobemom 200 u 500 Mk

- Pearent mus seigenenus PHK TRI Reagent (Sigma-Aldrich, T9424).

- HM3onponanour.

- Xnopodopm.

- 70 %otaHomn.

- Tpuc.

- DJTA.

- YkcycHas kucnora (JiensiHasi).

- JlenoHu3npoBaHHAs BOAA.

- Arapo3a.

- BpomucTtelit sTHINN.

- JIHK-mapkep 100-1500 1.o0.

- [CK u 9T mbimm.

[ToaroroBka MaTepuaioB

- Kunerounsnii marepuan: nepen BwigeneHueM PHK w3 TICK wmu 3T npomeite mx B HOB,
nepemectuTh B 1,5 M mpoOupky, nentpudyruposath 5 mMuH Ha 1500 06/MHH W ynanuTh
cynepHaTaHT. [lonmy4eHHbIN KIETOUHBIA 0ca 0K MOXHO XpaHuTh Ha —80 °C.

- 50X TAE oydep: Tpuc — 24,22 r, DJITA — 1,862 1, ykcycHas kuciora (iensHas) — 8,96 mu,
JNeMoHMU3NpoBaHHas Boja — 73,3 M (s npurotoBienust 100 mu pactBopa). g nmomyueHus
paboueiil konnenTpanuu 50X 6ydep HeoOX0AMMO pa3BeCTH B JEMOHU3UPOBaHHOM Boje 1:49.

- Arapo3Hblii renpb A nposeaenus anekrpodopesza JJHK: B3BecuTs 3 T araposbl U pacTBOPUTH B

100 mn x1 Oydepa TAE, nHarpeBas pacTBOp B MHKPOBOJHOBOH meud. J[00aBUTH pacTBOp
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OpPOMHUCTOTO THIUS A0 pabouel KOHIICHTPAIMH S5 MKI/MJI. 3JIUTh B CTOJIMK JIJIsi BRIPAaBHUBAHUS

I'CJId U ITIOMCCTHUTD JIOIIAaTKK JJIsA q)OpMI/IpOBaHI/ISI KapMaHOB.

TecTupoBaHue KJIETOK MBIIIM Ha IUTIOPUNIOTEHTHOCTH ¢ ToMotisio OT-IT1P

Brinenenune PHK

1) JIuzuposars DT B 1 mu TRI Reagent, TmarensHo nponuneTupoBaTh. OCTaBUTh HA 5 MUH
IIPY KOMHATHOM TEMIIEPATYpE.

2) J{o6asuts 200 MK xstopodopma, repeMeInath i HHKyOupoBaTh 10 MUH P KOMHATHOM
TeMIeparype.

3) Lenrpudyruposats 00pasiis! 15 mus npu 4 °C u 12000 g. CMmech 10iDKHA pa3IeIuThCS Ha
3 da3el: KpacHYI0 OpraHUYECKYIo (COAepIKallyr0 OCIIKH), MPOMEKYTOUHYI0 (a3y (comepikairyro
JHK) u Gecusetnyto Boanyo a3y (conepxkamryro PHK).

4) Tlepenectu B HOBYIO MPOOHPKY BoaHYyIO (asy, comepxamiyro PHK. Jfo6aButs 500 MK
M30IIPONaHoJIa, IepeMelIaTh U HUHKyOupoBaTh 10 MUH pu KOMHATHOW TemIepaType.

5) Ocaauth PHK uentpudyrupoanuem B tedenue 10 mun npu 12000 g u 4 °C. Yaanuthb
CyIlepHaTaHT.

6) IIpombiTh moayueHHblit ocagok PHK 1 mu 70 % stanona. Llentpudyruposars 5 MUH mpu
7000 gu 4 °C. YOparb cymnepHaTaHT.

7) Mpocymuts ocagok PHK npu koMHaTHOI TemrepaType B TeueHue 10 MUH U pacTBOPHUTH
B HebOosbmioM oObeme Boabl (30-50 mxi). M3meputs konuentpauuto PHK B oOpasmax Ha
crekTpodoToMeTpe (CoraacHo MHCTpYKLuUsAM npousBoautens). [Tomydennsie pactBopsl PHK moryT
xpanutbes npu —80 °C.

Cunres k/JHK

JlaHHBIi 3Tan paboThl BHINOJIHAETCS MpU nmoMolnu Habopa peareHToB RevertAid™ RT Kit
(Thermo Fisher Scientific).

8) Obpaborats me3okcpupudonykiaeasoin | (JIHKaza 1) obpasust ¢ PHK mis ynmamenus
BO3MOXKHBIX Tipumecedt reHomHoi JIHK. B ToHkoctennsie mnpobupku mns [P moGaButh
cienyromue KomrnoHeHTsl: 1 Mk 10X peakimonnoro 6ydepa st JIHKa3sb1, 1 mxir JIHKa3s1 |, 1 Mxr
PHK u noBectn crepuibHOW BO/OHM, HE coiepxkalie Hykieas, 10 KOHeuHoro oovema 10 MKIIL
Nukyouposats 30 muH mipu 37 °C.

9) O6paborannyro JIHKazoit PHK wucnonszoBate mns cuntesa kJIHK. B ToHKOCTEHHBIE
npooupku s [P noGaButh crneayromue KOMOOHEHTHI: 4 MKa 5X peakiroHHOro 0ydepa, 1 MK
CMecH cIy4alHbIX rekcamMepHbIX npaiimepoB, 1 mxi uaruOutopa PHKazel, 2 Mxn 10 MM cmecu

JIEOKCUHYKIICOTHI0B, 1 MKJI 0OpaTtHOU TpaHckpunTasbl, 2 Mki PHK (o6paborannoit JIHKa3o0it) u 9
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MKJI CTEpUJILHOM BOJIBI, HE cojepikaliei Hykiea3. Makyouposats 5 mus nipu 25 °C, 3atem | 4 ipu
42 °C. Ilonyuennsrii pactBop kK IHK mosxeT xpanutsest Ha —20 °C.

TP ananu3

10) B TonkoctenHbie mpodupku s [TLP 1o6aBuTh ciiemyroiire KOMIIOHEHTBI U3 pacyera
obbeMa ofHO# peaknnonHo# cmecu 50 mxir: buoMacrep HS-Taq ITLIP-Color — 25 Mk, npsmoi u
oOpaTHbIi mpaiimep (koHeuHas koHIeHTpauus kaxaorol aM), JJHK-maTpuna (konmuuectso 0,2—-1
MKT), crepwibHas Boaa (no 50 mki). 3amemmnBarh peakuuoHHble cMmecu i [IIP cinemyer B
npoOupKax, MOMENIeHHbIX B jel. OCTOpOKHO NepeMenaTh peakliMOHHYI0 CMECh U COPOCUTH KaIlIH,
UCIIOJIB3YS LEeHTPUQyTY.

11) TIlporperp Ttepmoumkiep 10 95 °C u OBICTPO TNEPEMECTUTh B HErO TOTOBYIO
peakuuonHyro cMmech. [Iposectu IILP B crienyronmmx ycnoBusX: NpeaBapuUTEIbHas JeHATypauus —
95 °C 5 mun, nenatypanus — 95 °C 30 ¢, orxur 58 °C 30 c, snonramus — 72 °C 1 muH, QpuHansHas
snonranus — 72 °C 5 muH. KonmuectBo 1nukiaoB 35. Bce mocienoBaTenbHOCTH NpaniMepoB U

COOTBETCTBYIOIAs HH(OPMALIHS O HUX TpuBe/eHa B Tabnwmie 1.1.

Tabmuna 1.1 — Ipaiimepst ans tectupoBanus [ICK u 3T mbly Ha MITIOPUITOTEHTHOCTH C

nomoiso OT-TILP

Hazpanue renallIpsimoit npaiimep, 5°—3’ OOpaTtHblii ipitmep, 5°—3’

Sox17 TTTGTGTATAAGCCCGAGATGG |[AAGATTGAGAAAACACGCATGAC
Foxa2 TGGCTGCAGACACTTCCTACT CAACATCAGTACAACCCTCTGGT
Transferrin  [TCCTGCTGATTCCGAATG TGGCACAGGAACACTTTG
Brachyury AACTTTCCTCCATGTGCTGAGAC |[TGACTTCCCAACACAAAAAGCT
Goosecoid ATGCTGCCCTACATGAACGT CAGTCCTGGGCCTGTACATT
Nestin CTCTCCCTGACTCTACTCCCT CATCTTCTTCCTCTCCCTCTT
Neurofilament GGAAAATGAACTTCGGGG GAGGGCTGTCGGTGTGTG

Nanog AGGGTCTGCTACTGAGATGCTCTG|ICAACCACTGGTTTTTCTGCCACCG
Sox2 TAGAGCTAGACTCCGGGCGATGA [TTGCCTTAAACAAGACCACGAAA
Oct4 CTCGAACCACATCCTTCTCT GGCGTTCTCTTTGGAAAGGTGTTC
Esgl GAAGTCTGGTTCCTTGGCAGGATGACTCGATACACTGGCCTAGC

Rex1 ACGAGTGGCAGTTTCTTCTTGGGA [TATGACTCACTTCCAGGGGGCACT
Actin ACGCACGATTTCCCTCTCAGC GGCCCAGAGCAAGAGAGGTATCC
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12) TIlomecTuTh arapo3HbIii refib B Kamepy s anektpodopesa. Hanectn mo 8—10 Mk
nonydeHHeiMu JIHK-oOpa3snoB B kapmansl arapo3Horo rens. [ns ompeneneHust pa3MepoB
amumduupoBaHHBIX MpoykToB Hanectu JJHK-mapkep 100—1500 nap ocHOBaHUM.

13) TlpoBecTH TOPU3OHTANBHBIA Tenb-371eKTpoOpe3 IpH HAmpsHKeHHH 5 Blewm?.

3adukcuposBath pe3ynbTaThl [P mpu moMoniu reib-10KyMEHTHPYIOMIESH CHCTEMBI.

B TICK nomxHBI 3KCIPEeCcCHpOBAaThCs TeHbI-MapKepsl mitopurorenTHocTH: Nanog, Oct4,
Sox2, Esgl u Rex1 [1]. B monyuyennsix u3 IICK OT momkHa OBITH 3KCHPECCHS MOJICKYJISPHBIX
MapKepoB BCex Tpex 3apojpiieBbix JucTkoB: Nestin, Neurofilament — mapkepbl 3KTOAEpMBI,
Brachyury, Goosecoid — mapkepsl Mme3oaepmbl, SOX17, Foxa2, Transferrin — mapkepbl SHTOACPMBI.

Actin — reH JOMaIlIHEro X035 CTBa, HCIOJIB3YETCS B KAUeCTBE KOHTPOJIS.

[Tpu moaroroBke COIIl «MnenTudukanus U XapakKTepUCTHKA KIETOUYHBIX JIMHUNA MBIIIH U
JKMBOTHBIX» UCIIOJIB30BaHbI CJICAYIOIMUC JTUTCPATYPHBIC HCTOUHHUKU!

1 Menzorov A., Pristyazhnyuk 1., Kizilova H., Yunusova A., Battulin N., Zhelezova A.,
Golubitsa A., Serov O. Cytogenetic analysis and DIk1-Dio3 locus epigenetic status of mouse
embryonic stem cells during early passages // Cytotechnology. 2016. 68(1). 61-71.
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I[MTPUJIOXEHMUE 2

CrangaprHas oneparuonHas nporeaypa «STR-podunupoBaHue KIETOK YeITOBEKa»

Cocrasneno: A.I'. MeH3opoB, K.0.H., B.H.C.
Coneprkanue U Ha3HaYeHHUe: onpeenseT npoTokos STR-mpoduampoBanus KIETOK YeI0BeKa

Mecronaxoxnaenne: Ullul" CO PAH

[TepecmoTp uepes: 1 roa

Jia uneHTuduKaIuy JTMHUN KIETOK YelIoBEKa HEOOXOAMMO HCIOJIb30BaTh MOIUMOPQHBIE
mapkepsl JJHK. COrDIS Plus — Habop peareHTOB It MOJICKYISIPHO-TEHETUIECKON MICHTU(QUKAIINN
JUYHOCTH Ha oOcHOBe MyJabpTuIUiekcHOro III[P-ananusa 19 nokycoB, copepxamiux KOpPOTKHE
tangemMHble MOBTOpbI (STR-10KyChI) 1 0Kyca reHa amenoreHruHa B reHomHoi JIHK uenoseka. 13
19 anammsupyembix STR-nmokycoB 13 cocraBnstor crangaptHyto nanenb CODIS (cuctemsl
koMmOuHupoBannoro uaaekca JJHK: D3S1358, D5S818, D7S820, D8S1179, D13S317, D16S539,
D18S51, D21S11, CSF1PO, FGA, THO1, TPOX, u VWA), 5 nokyco pekomeHmoBanbl ENFSI
(EBpomeiickoii  Cerpto HucTuTyTOB KpUMHUHANMCTUKHM) NI PACUIMpPEHUs  E€BPOMEHCKUX
HaIMOHaJIBHBIX 0a3 nanHbix (D1S1656, D2S441, D10S1248, D12S391 u D22S1045) u nokyc SE33
- HauOoznee nomuMopdHbIi K3 u3BecTHbIX STR-mapkepos. Ilpaiimepst nns TP momoGpansl ¢
ydeToM TpoBeneHust amruudukanuu Bcex 20 JIOKycoB B onHOUM mpoOupke. Pasmep Bcex
ammumduuupyembix [P npoaykToB < 420 map HyKJIEOTHIOB (C yU4€TOM BCEX M3BECTHBIX ajliesei).
Amnanus pe3ynbraToB [P npoBoanTCs METOOM KaMJUISIPHOTO 3JIEKTpodopesa ¢ UCI0JIb30BaHHEM
ABTOMATUYECKUX TEHETHYECKHX aHaJIM3aTOpPOB C JIA3epUHAYLMPOBAHHON  (uIyopeclieHTHON
nereknueil. B Habope ucmonp3yercss mATh (PIyOPECHEHTHBIX KpacHUTeNeH, XapaKTepU3yIOIIUXCs
pPa3HBIMHU JYIMHAMU BOJH SMHUCCHH AJI1 BO3MOXHOCTHA OJHOBPEMEHHOM JIE€TEKIIMU B pa3HBIX KaHaJIax
bnyopecuennuu.  IlpaliMmepsl ~ MedeHBI  YeTBIpbMS  (DIYOPECUEHTHBIMH  KpacHUTEIsIMU
neTekTupyeMbiMi B kaHamax Blue, Green, Yellow, Red. Crangapt nmuaer S550 MedyeH mATHIM,
(bi1yopecleHTHBIM KpacuTelleM U JETeKTHpPYeTCs B OTAeNbHOM KaHaine Orange OJIHOBPEMEHHO C
npoxaykramu I11IP.

B xope paboTsl MBI pYKOBOACTBOBAJIKCH MpaBUiIaMu 1abopaTopHoit mpaktuku (IIpunoxenne
K [Ipukazy MuHncTepcTBa 31paBOOXPAHEHUs U COLMAIBHOTO pa3BuTHs Poccuiickoit denepanuu ot
23 asrycta 2010 . Ne 708H) u 'OCT P 53434-2009. Ilpuanmnel Haajmexamen adbopatopHoit
npaktuku. M.: Crannaptungopm. 2010. 12 c.

Bce paboThl, MpoBOAMMEBIE B YCIOBUSAX JaOOPAaTOPHH, TOJKHBI BECTUCh B COOTBETCTBUU C
IpaBWJIaMU MOXapHOI 0e30macHOCTH U OXpaHbl TpyAa. IIponeaypsl, Tpedyrole CTepUIbHOCTH,

MIPOBOJIAT B JITAMUHAPHBIX O0Kcax, KjaaccoMm OezonacHocTu He Hiwke |, [Ipu paboTe obecnieunBaroTcs
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yCIIOBUS, MPEAOTBPAILAIONINE 3apaKeHHe NepcoHala MHPEKIIMOHHBIMU areHTaMH U3 MEePBUYHOTO
Ouomarepuarna.

Bce obopynoBanue MpOXOAWUT MPOLEAYPY KAIMOPOBKM COTPYIHHKAMH J1aOOpaTopuu C
NEPUOANYHOCTHIO U C UCIIOJIB30BAaHUEM METOJI0B, KaK 3TO yKa3aHo Ipou3BoauTeneM. Bee pacxoanbie
MaTepuaibl U PEaKTUBHI JOJKHBI UMETh COOTBETCTBYIOIIME CEPTU(UKATHI KauecTBA U XPAHUTHCA
COOTBETCTBEHHO CIIELU(UKAIIH.

KoHTponb BBINOJIHEHUS MYHKTOB MPOTOKOJA Bo3Jaraercss Ha PykoBoautens palorT.
OTBETCTBEHHOCTh 3a BBINOJHEHUE JaHHOM MpOILETyphl HECYT BCE COTPYIHHKH, Y4acTBYIOIIUE B
UCCJIETOBaHHH.

OO06opynoBaHue U MaTepUabl
Ilepeuenv Heobx00uUM020 060pPY006AHUS U PACXOOHBIX MAMEPUATLOE

JIaboparopHoe 000opyaoBaHue (IPUBEACHBI BOZMOKHbBIE BAPUAHTHI IPOU3BOIUTENICH U MAPOK
o0opynoBaHus)

Jnst Gonpieid 4acTé OOOpYAOBaHHS HIKE HE YKa3aH MPOM3BOAUTENb, TaK KaK MOXKHO
UCTIOJIB30BaTh NMPUOOPHI Pa3HBIX NpousBoauTeneld. KprokoHTelHep TakkKe MOXXKHO 3aMEHHTH Ha
AQHAJOTUYHBIM.

- Tepmomnukiep A aMIUTMPUKAITUN HYKJIEHHOBBIX KHCIIOT.

- Ha6op nuneroxk 10, 20, 100, 200, 1000 mx1.

- Hentpudyra-soprekc mist mpodupok 0,5 u 1,5 m.

- Tepmorueiikep g npobupok 1,5 mi.

- Xonomgunsauku Ha —80 °C, —20 °C u +4 °C.

- CnekrpodoTomMerp aisi M3MEpPEHUs KOHIEHTpauuu HykienHoBbix kucior Nanodrop 2000
(Thermo Fisher Scientific).

- Jlen.

- TepmokoHTeliHep (B TOM YHCIIE TEHOIIACTOBBIE KOPOOKH).

PacxomHbie MaTepuanbl U peakTHBHI (TIPUBEICHBI BO3MOXKHBIE BapUAHTHI MTPOU3BOIUTEICH
MaTepHaIOB U PEAKTUBOB)

YKazaHHbIE HIKE peareHThl MOXKHO 3aMEHSTh Ha aHAJIOTUYHBIE OT IPYTUX MPOU3BOAUTEINEH,
MO3TOMY, HallpuMep, Ul YacTH IIACTUKOBBIX PACXOJHBIX MaT€pHUaIOB IPOU3BOIUTEL HE YKA3aH.

- Habop pearentos mus STR-npodummposanus JJHK uernoseka COrDIS Plus (Gordis, CP-192S).
- IImactuxoBbie HOCBI 00BemMoM 10, 200 u 1000 MK.

- IlnactukoBbie npobupku oobemom 0,5 u 1,5 mi.

- Tonxocrennsie npobupku ams [P ¢ mmockoit kpeimkoit o6bemom 200 u 500 Mxi1.

- Ilporennasza K.

- Jlusupyromuit 6ydep.
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- Bakyymnuas cmaszka (Corning).
- HM3onponanour.

- 70 % stanou.

- @eHou.

- Xmopodopwm.

- Tpuc.

- ONTA.

- YkcycHas kucnora (JiensiHas).
- JlenoHu3upoBaHHas BOJA.

- Arapo3a.

- bpomucTtslit 3TN,

- JAHK-mapkep 100—-1500 nap ocHOBaHHUIA.

- Kraerounas CYCIICH3M, ITOJIYUCHHAs IIPpU IIEPpeCaKe COOTBETCTBYIOIINUX JIMHHH.

[ToaroroBka maTepuanon

- Kuerounsii mMarepuan: nepen BeiaeneHueM JIHK kierounyro cycneHsuto npombeiTe B HODB,
nepemectuTs B 1,5 Mia mpoOupky, ueHtpudyrupoBath 5 mMuH Ha 1500 006/MHH M ynanuTh
cynepHaTadT. [lodmydeHHBIH KJIETOYHBIA OCaZoK MoOKHO XpaHuth Ha —20 °C 10 MoOMeHTa
Beiienenus JIHK.

- 50X TAE o6ydep: Tpuc — 24,22 r, SATA — 1,862 r, ykcycHas kucioTa (JeasHas) — 8,96 mu,
JIeMOHU3UpOBaHHas Boja — 73,3 mu (ans npuroroBinenus 100 mu pactBopa). s nomydeHus
paboueii konnenTpanuu S0X Oydep HE0OX0AUMO pa3BeCTH B IEMOHU3UPOBAHHOU Boje 1:49.

- Jlusupyromuit 6ydep: Tris-HCI pH 7,5 10 MM, D/ITA 10 MM, NaCl 10 MM, SDS 0,5 %.

STR-npodunupoBanue KJI€TOK yenoBeka

Boinenenne JIHK

1) K xierouHoMy ocazky 100aBUTh JU3UpYONHil Oydep u3 pacuéra 300 Mk Ha oOpaserr u
nporteuna3y K B paboueit konuentpauuu 100 MKr/mit.

2) Ipobupku momectuth B Tepmoreiikep mpu 55 °C u 500-700 o0/MHH H JOXKIATHCS
HIOJTHOTO pacTBOpeHus 00pasnos (1-2 ).

3) K nmonmydeHHOMY KJI€TOYHOMY JTU3aTy 100aBHTH PEHOI U XJIOPOPOPM B COOTHOIIEHHH 1:1
(00BeM Kaxao0ro pacTBopa AoixkeH ObITh He MeHee 300 Mki) U nepemeniath. K kaxxmomy oopasity
JI00aBUTH BaKyyMHOUM CMa3Ku (~ mapuk ¢ guamerpom 110 0.5 cm).

4) Lentpudyruposars npu 14000 g 10 mun. [TonydeHHbII cynepHaTaHT, pacloIararoHics

HaJ CJI0EM BaKyyMHOW CMa3KH, IEPEHECTH B YHCTYIO IPOOHPKY.
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5) Jlo6aBuTh 1 M H30MpoOIaHoIa, mepeMeriats u neHTpudyruposars mnpu 14000 g 10 muH.
YOpatb cynepHaTaHT U IPOMBITH nosrydeHHbIH ocanok JJHK 1 M 70 % sranona.

6) Yopars cynepHaran u npocymuth ocanok JJHK B teuenne 10-20 MuH npu KOMHATHOI
temriepatype. PacrBoputs ocagok JIHK B HeOonbimoM o6beMe 1enoHn30BaHHOM BOIBI (20—50 MKIT)
U U3MEPUTh KOHIIEHTPAIMIO (COTJaCHO MHCTPYKIUSAM mpousBoautesi). [logydeHHbIE pacTBOPHI
JHK moryt xpanutses npu —20 °C.

STR-npodunmposanue

7) B kaxayro mpoOHpKy HEOOXOIMMO BHECTH 5 MKJI AKTHBaTopa. 3aTeM BHeCTH 10 20 MKII
pactBopa wuccieayemoir reHomuod JIHK B kommuectBe 0,2—2 Hr. OntumanibHOE KOJHUYECTBO
BHocumor JIHK — 0,5 ar. Buocumsiii oowem JIHK 3aBucut ot ee koHueHTpanuu. MakcuMaibHO
BO3MOXHBII 00beM BHOcuMoro pactBopa JJHK cocrasnser 20 mki. [Ipu HeoOxonumocTu 10BECTU
001t 00beM peakiuu 10 25 MKJI JeMOHU3UPOBAaHHON BOJOH, MOCTaBIsIeMON B cocTaBe Habopa.

8) Ilocne BHeceHMs BCEX KOMIIOHEHTOB, PEAKIIMOHHYIO CMECh HEOOXOIUMO TIIATEIbHO
nepeMenaTh 0 TOMOIr€HHOTO COCTOSIHUS 5—8 KpaTHBIM MUIIETUPOBAHUEM, JINOO MCIOIb3YsI BOPTEKC.
[Tpu HEOOXOAMMOCTH, cOOpaTh pPAcTBOp Ha JHE MPOOUPKU KOPOTKUM IEHTPUDYTHPOBAHHEM.
TmarenpHOE IEpeMeMBaHNEe HEOOXOAUMO IJISi MAaKCUMAIIbHON 3(EKTUBHOCTH PEAKIUH.

9) C kaxmoW cepueil HCClIeayeMbIX 00pa3loB HEOOXOMMMO aMILTH(DUIMPOBATH OHH
NOJIOKUTENbHBIA KOHTposb (0,5 Mxi koHTponsHOW JIHK, mocraBnsemoil ¢ HabopoM) U oauH
OTPHUIIATEIbHBIN KOHTPOJb (enoHn3oBaHHas Boaa Bmecto JJHK).

10) TlpuBeneHHBIC HIXKE YCIOBHS aMILTH(PHUKAIIUN PEKOMEHTYIOTCS B KAU€CTBE CTaHIapTHBIX
napameTpoB. BaxkHo cobumoienue ckopocty Harpesa 0,3 °C/c. Ha 3Tane NOBBIILIEHUS ¢ TeMIIepaTypbl
¢ 59 no 72 °C. B cBs3U C BBICOKOH CII0)KHOCTBIO aMITTU(UKALIUN C yYacTUEM OOJIBIIOro KOJIMYecBa
nap npaiiMepoB JlaHHasi CKOPOCTh HarpeBa KpUTHYHA JUIsl ONTUMAIbHOM 3(p(PEKTUBHOCTH PEAKIIUH.

11) 94 °C 3 muH

12) 98°C30¢

13) 59 °C 120 ¢ 4 nukia

14) 72°C90 ¢

15) 94°C30¢c

16) 59 °C 120 ¢ 6 uuxiIoB

17) 72°C90 ¢

18) 90 °C 30 ¢

19) 59 °C 120 c 18 ukioB

20) 72°C75¢

21) 68 °C 10 mun

22) 15°C w0
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23) Pexomenayemasi ckopocTh Harpesa ¢ 59 o 72 °C — ue 6o:ee 0,3 °C/1 c.
24) Otnath 00pa3iibl JIs MPOBEACHHS KaUJUIIPHOTO 3JIeKTpodopesa.

25) TlpoaHanu3upoBaTh PE3yJIbTATHI.

IIpu mnoaroroBke COIl «STR-npodumimpoBanne KIETOK YEIOBEKa» HCIOIb30BaHbBI
CICAYIOMUC JIUTCPATYPHBIC HCTOUYHHUKU:

1 GORDIZ [DneKTpOHHBII pecypc]. — Pexum JI0CTyTIA:
http://gordiz.ru/index.php/produkty/kriminalistika/analiz-str-lokusov-chel oveka/3-cordis-plus,

CBOOOJIHBIN. — 3ari. ¢ 9KpaHa.
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[MPUJIOXEHUE 3
CranpaptHas onepaionHas npoueaypa « MMMyHOIMTOXUMUYECKUN aHATTU3 TUTFOPUITOTEHTHBIX

CTBOJIOBBIX KJICTOK»

Cocrasneno: A.I'. MeH30poB, K.0.H., B.H.C.

Coneprxkanuie 1 Ha3HAYCHHE: ONPEIEseT IPOTOKOI UMMYHOIIUTOXUMHUYECKOTO aHAIN3a
TUTIOPUTIOTEHTHBIX CTBOJIOBBIX KJIETOK

Mecronaxoxaenue: Ullul" CO PAH

[TepecmoTp uepes: 1 roxg

CrangaptHas omnepauuonHas mnpouenypa (COIl) «IMMyHOIMTOXMMHYECKUNM aHAIU3
IUTIOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK» pa3paboTaHa B KadecTBE CTaHAapTa Uil oOecredeHus
KayeCTBEHHOI'0 aHalu3a IUIIOPUIIOTEHTHBIX CTBONIOBBIX KieTok st LIKIT  «Komrekuus
IUTIOPUTIOTEHTHBIX KYJIBTYp KJIETOK 4YeJIOBEKa M MIJICKOMUTAIOMHNX OOIIEeOHOIOTHUECKOTO |
ouomenunHckoro HampasiaeHus» (Komnexkuun) Ulul" CO PAH.

Ilenp pa3paboOTKK CTaHJAPTHOW OMNEpalMOHHON NpOLEAYpbl COCTOMT B YHU(UKALUU
IPOTOKOJIa UMMYHOLIUTOXMMUYECKOT0 aHAIN3a IUTFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK.

Pa3paborannas COII pexomeH10BaHa ISl UCTIOJIB30BAHUS B NTO/IPA3/ICIICHUSAX, paOOTAIOLINX
C KyJIbTypaMu KJIETOK YeJIOBEKa U )KUBOTHBIX. B kauecTBe 0a30BOro mpoTokosa ucnoiab3oBanu [1].

B xo11e paboThl MBI pyKOBOICTBOBAJINCH: ITpaBUiIaMu JabopaTopHoi npaktuku (Ilpunoxenue
K [Ipukazy MuHucTepcTBa 31paBOOXpPAaHEHUs U COLUAIBLHOTO pa3BuTus Poccuiickon Penepauuu ot
23 asrycta 2010 1. Ne 708H) u TOCT P 53434-2009. Ilpunnunsl Haajexamen J1abopaTopHOM
npaktuku. M.: Crannaptuagopm. 2010. 12 c.

Bce paboThl, MpoBOAMMEBIE B YCIOBUSX JTaOOPAaTOPHH, TOJDKHBI BECTUCh B COOTBETCTBUU C
IpaBUIaMHU TOXKapHOH 0e30MmacHOCTH U oXpaHbl Tpyna. IIponenypsl, TpeOyromme CTepUIbHOCTH,
MIPOBOJST B JIAMUHApHBIX OoKcax, KiaccoM OezonacHoctu He Huxke II. [Tpu pabote obecneunBatoTcs
yCIIOBUS, MPEAOTBPAILAONINE 3apaKeHHe NepcoHala MHPEKIIMOHHBIMU areHTaMH U3 MEePBUYHOTO
O6uomarepuana.

Bce o6opynoBanue MpOXOAWUT MPOLEAYPY KaJIMOPOBKM COTPYIHHKAMH J1a0OpaTopuu C
NEPUOANYHOCTHIO U C UCIIOJIb30BaHUEM METOJI0B, KaK 3TO yKa3aHo Ipou3BoauTeneM. Bee pacxoanbie
MaTepuaibl U pPeaKTUBHI JOJKHBI HMETh COOTBETCTBYIOIIME CEpTU(UKATHI KauecTBa U XPAHUTHCA
COOTBETCTBEHHO CIIEeLU(UKAIIH.

KoHTponb BBINOJIHEHUs MYHKTOB MPOTOKOJIa Bo3jaraercss Ha PykoBoautens palorT.
OTBETCTBEHHOCTh 3a BBINOJIHEHUE JAHHOM MPOLEAYPhl HECYT BCE COTPYAHUKH, YYAaCTBYIOIIUE B

HCCICOOBaHUU.

189



OO6opynoBaHue U MaTepUAITbI
Ilepeuens Heo6x00UM020 060PYO0BAHUA U PACXOOHBIX MAMEPUANOB!

JIaboparopHoe 06opypoBaHue (TPUBEACHBI BO3MOKHBIE BAPUAHTHI IPOU3BOUTEIICH U MAPOK

000pyT0BaHUS )

HJ’ISI OoMbIIEH YacTH O60py,HOBaHI/I$I HMXXC HE€ YKas3aH IIPOU3BOJUTCIIb, TaK KaK MOXHO

UCTIOJIb30BaTh MPUOOPHI Pa3HBIX MPOU3BOAUTEIICH.

Mukpockon AXio Imager.M 1 (LIKII mukpockonudeckoro aHanu3a ouonornueckux o0bekro CO
PAH).

Ha6op nunrerox 10, 20, 100, 200, 1000 mkJ1.

Xononminsauku Ha —80 °C, —20 °C u +4 °C.

Pacxonnble Marepuanbl M peakTUBBI (IPUBEACHBI BO3MOXKHBIE BApPHAHTHI IPOU3BOUTEICH
MaTepuaioB U PEaKTHBOB)

VYka3aHHbIE HU)KE€ PEareHThl MOXHO 3aMEHSTh Ha aHaJOTHMYHbIE OT APYTHX MPOU3BOIUTEINEH,
MOSTOMY, HAaIllpUMEp, JUIsI YacTH IUIACTHKOBBIX PACXOIHBIX MAaTEPHAIIOB IPOHM3BOIUTENL HE
yKa3aH.

Harpuii-pocharusiii 6ydhep (HOB) (Amresco, Am-E404-100).

BSA (bovine serum albumin, 6erumii ceiBopoTouHslii anboymun) (Sigma-Aldrich, A3311).
[Tnanmwer 12-myHOuHBIM, A8 pabOTBl C aAre3uBHbIMU KyabTypamu kietok (Eppendorf,
0030722019).

ITnactukoBele HOCHI 00bemMoM 10, 200 u 1000 mx1.

[TnactuxoBble npobupku odobemom 0,5 u 1,5 mit.

[Tpo6upku crepmiibhbie 50 M (Corning, 430291).

Parafilm® M (nmapadunsm), 5 cm x 7600 cm.

[Mapadopmansaerun (IIDA) (Sigma Aldrich, P6148).

Tpuron X-100 (Meauren, A4975,0100).

Tween 20 (Sigma, P9416-50ML).

Crexia nmpeamernsie (Thermo Fisher Scientific, 10143562BEF).

[TepBuuHbic anTHTENA (IPUBEACHBI B Tabuie 3.1).

Bropuunbie anTHTeNa (TIpUBEACHBI B Tabuie 3.1).

Kpacurens DAPI.

ProLong® Gold Antifade Mountant (Thermo Fisher Scientific, P36934).

KopoOku 17151 XpaHeHus! IPEIMETHBIX CTEKOJI.

MaiieHbKHil TUHLET.

BymakHbIe OJIOTEHIIA.

190



Ta6muma 3.1 — AnTuTena s UMMYHOTHCTOXUMUYEecKoTo aHanu3a [{O

HasBanue Kar. Homep [IpousBoaurens
HepBI/I‘IHBIe aHTHUTEeJIIa

Anti-Oct4 antibody ab19857 Abcam

Anti-Nanog antibody ab21624 Abcam

Anti-Sox2 antibody ab97959 Abcam

Anti-TRA1-60 antibody ab16288 Abcam

Anti-SSEA antibody ab16287 Abcam

Anti-TRA1-81 antibody 41-1100 Thermo Fisher Scientific

Anti-E-Cadherin antibody 13-1700 Thermo Fisher Scientific
Bropuunsle anTHTENA

Goat anti-Mouse I1gG (H+L) Highly | A32723 Thermo Fisher Scientific

Cross-Adsorbed Secondary Antibody,

AlexaFluor Plus 488

Goat anti-Mouse 1gG (H+L) Cross- | A11003 Thermo Fisher Scientific

Adsorbed Secondary Antibody, Alexa

Fluor 546

Goat anti-Rabbit 1gG (H+L) Cross- | A-11010 Thermo Fisher Scientific

Adsorbed Secondary Antibody, Alexa

Fluor 546

Goat anti-Rabbit 1gG (H+L) Cross- | A11008 Thermo Fisher Scientific

Adsorbed Secondary Antibody, Alexa

Fluor 438

Goat anti-Rabbit 1gG (H+L) Highly | A32733 Thermo Fisher Scientific

Cross-Adsorbed Secondary Antibody,
Alexa Fluor Plus 647

- KyﬂLTypa ITFOPUTTIOTCHTHBIX CTBOJIOBBIX KJICTOK, BBIPAICHHBIX HAa ITOKPOBHBIX CTCKJIAX (Thermo

Fisher Scientific, A10143263NR1, IIKIT «Kostekius IUIFOPUIOTEHTHBIX KYJIBTYpP KIETOK

YEJIOBeKa ¥ MJICKOMHTAOIMIMX OOIMEONOIOTHYECKOT0 U OMOMEIUIIMHCKOTO HAMpPaBIICHUS

(Komnexuuun) ULul" CO PAH).

Iloozomoexka mamepuanos

H®B: pactBopuTh TabJIETKYy B BOJIE B COOTBETCTBUHU C PEKOMEHAAITUEH TTPOU3BOIUTEIIS.
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- IMTapadopmanbuerun 4 %: narpets 4/5 o6bema HOb g0 ~60 °CC nmpu momemmBanuu, 100aBUTh 4
% mnapacdopmanpaeruia u Heckonbko kanenb | M NaOH, pactBoputs, nonmuts HOB u noectu ¢
nomotsio HCI pH 1o 6,9. Cnenatp anukBoTs! ¥ 3amopo3uts Ha —20 °C.

- Tpuron X-100 0,1 %: B 10 M H®b no6aButs 10 Mk tputon X-100. TmarensHo nepeMeniarh.

- bnokupyromuii 6ydep (5 % BSA): B 10 mut HOB pactBoputs 500 Mr anpbymuna. TaTenbHO
nepeMenaTh.

- Bydep nns nanecenust anturen rotroButcs Ha ocHoBe HOB, kyna nobasistor 2,5 % BSA, 0,1 %
Tween 20.

- AnTHTeNna pa3BOAAT B KOHILIEHTPALMM, YKa3aHHON B MHCTPYKIUH MPOU3BOAUTENS, B Oydepe s
HaHECEHUS aHTHUTEI.

- Bydep ms ormeiBok: HOB ¢ nobasnenuem 0,2 % Tween 20.

- PactBop DAPI: 5 mxin DAPI pactBoputs B 10 Mt HOB.

NMMyHOLIMTOXMMUYECKUI aHATIU3 IUTFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK

1) [lis IMMYHOLIMTOXMMHYECKOTO aHAIN3a TUTIOPUTIOTCHTHBIC CTBOJIOBBIC KJICTKH JTOJKHBI
OBbITh BBIPAIIIEHbI HA IOKPOBHBIX CTEKJIAX B JIYHKAX 12-TyHOYHOIO IUIAHILETA.

2) B nynaku 12-nyHouHoro mianiiera 100aButh 4 % pactBop [IDPA mo 1 mu Ha JyHKY Ha
15 MUH Tpy KOMHATHOM TEMIIEpaTypeE.

3) IIpombits mpenaparsl 1 M HOB tpu paza mo 5 muH. /s mMocieayromero XxpaHeHust
3amuTh npenapatsl HOb u 3amotath 12-1yHOUHBIHN MU1aHIIeT napaduibMoM Ui TpeaoTBpALeHUs
ucnapenus 0ydepa. XpaHUTh IpenapaThl B TAKOM BUI€ MOXHO He 6osee 1 mecsma npu 4 °C.

4) B nyHku 12-1yHOYHOTO IJIAHIIETa HATUTH OJOKHMpYyrOmMi Oydep 1 Ma Ha cTEKIo,
MHKYOUpoOBaTh 1 4 mpu KOMHAaTHOM TeMIeparype.

5) VYnpamute Onoxupyroumii Oydep. Hanectn 300 MKy pacTBOpa MEpBUYHBIX AHTHTEI,
UHKYOUpoBaTh HOub 1pu 4 °C.

6) IIpombiTh cTekiaa 1 M Oydepa Uit OTMBIBOK TPHU pa3a Mo 5 MUH.

7) Hanectu 300 MK pacTBOpa BTOPUYHBIX aHTHTEI, HHKYOUPOBATh 1—2 4 P KOMHATHOM
Temneparype. Bce MaHUIy My co BTOpPUYHBIMU aHTUTEIAMU U OKPalIEHHBIMU UMH IpenapaTamMmu
IIPOBOAMTH B TEMHOTE.

8) IIpombiTh cTekaa 1 M Oydepa st OTMBIBOK TPH pasa Imo 5 MHH.

9) Jlns oxpacku sigep Hanectd 300 mkn pactBopa DAPl u uHKYyOHMpOBaTh 5 MUH NpH
KoMHaTHOU Temneparype. [IpomsiTs crekna 1 ma HOb tpu pasa no 5 MuH.

10) IIpombITh cTekna 1 MJI AUCTHIUTUPOBAHHON BOIBI.

11) Ilpocymuts npenapaTsl B TeucHre 10 MuH, ocTaBUB Ha pabodyem croje. Hanectn 7 MK

ProLong® Gold Antifade Mountant na peaMeTHOE CTEKIO U HAKPBITH OKPAIIEHHBIM ITPEIIAPATOM.
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['oToBBIC CTEKIIA (B TOPH3OHTAILHOM TOJIOKEHHUH) TTOJIOKUTh B KOPOOKY M OCTaBUTh HA HOYb TIPU
4°C.

12) dayopeciieHTHAsT MHKPOCKOIHUS IMOJYYCHHBIX MPENaparoB C IMOMOIIBbIO JIa3epHOr0
CKaHHUPYOIIEero KoHpokaasHOoro Mukpockomna AXio Imager.M1 Zeiss (IIKIT MHKPOCKOMHYECKOTO
aHanu3a ouosorndeckux oorekToB CO PAH).

13) O6pabotka u aHanu3 uzodpaxenuit (Imagel, PhotoShop, ZEN).

IIpu moaroroBke COII «llonyuenue TUOPHAHBIX KIETOK» HCIOJB30BAHBI CIICIYIONINE
JUTEepaTypHbIE UCTOYHUKU:

1 Gridina M.M., Serov O.L. Bidirectional reprogramming of mouse embryonic stem
cell/fibroblast hybrid cellsisinitiated at the heterokaryon stage // Cell Tiss Res. 2010. 342. 377-3809.
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I[TPUJIOXEHUE 4

CTaHI[apTHaSI OoncpalvoOHHasd nmpoucaypa ((SJII/IMI/IHaI_[I/ISI MUKOIUIa3MbI U3 KYJBTYP KIICTOK»

Cocrasneno: A.I'. MeH3opoB, K.0.H., B.H.C.

Coneprxkanre U Ha3HAYCHHE: ONPEEISIET MPOTOKOJI MOTYUEHUS dTMMUHAIINS MUKOTIIa3MbI
U3 KYJbTYP KJIETOK

Mecronaxoxaenne: Ullul" CO PAH

[TepecmoTp uepes: 1 roxg

KynbTuBHpOBaHUE KIIETOK MPOBOJUTCS B YCIOBUSX, OJIM3KUX K CTEPUIIbHBIM, OHAKO HHOTAA
KYJBTYpBl KJIETOK KOHTAMHHHUPYIOTCS OakTepusiMH wim Trpubamu. [y mpemoTBpaiieHusi pocra
OakTepuii B cpeqy A KyJbTHUBHPOBAHUS JOOABISAIOT AHTUOMOTHKHM, OOBIYHO 3TO CMECh
NEeHULWJIMHA U CTPENTOMMIIMHA, XOTS PUCK KOHTAMUHAIIMM COXPAHAETCS Jake MpU COOJIIOJCHUN
Bcex npaBui O0e3onacHocTu. Kpome Toro, HekoTopsle 1a00paTopuu Jake peKOMEHIYIOT IIOCTOSIHHO
BECTH KYJIBTYphl 0€3 aHTHOMOTHKOB, TaK Kak B HEKOTOPBIX CIy4asx OAaKTEpUU MOTYT BBDKHBATH B
HOPUCYTCTBUM aHTUOMOTHKOB, M, MOCTENEHHO NpUOOpeTaTh K HUM YycToiiunBocTh. Cpenu ocobo
3JI0CTHBIX NTATOI'€HOB CJIEAYET BBIAECIUTH MUKOIUIA3MYy — CMECh SHJAOCUMOMOTHYECKUX OaKTepuil, He
UMEIOLIYI0 KJIETOYHOW cTeHKU. KOoHTaMuHanus KJIETOYHBIX KYJbTYp MHKOIUIa3MOW OCIOYKHSETCS
TEM, UYTO U3MEHsEeTCs (PU3MOJIOTHUECKOE COCTOSIHUE KIIETOK, M, HEPEIKO, BOSHUKAIOT MEePEeCTPONKU
xpomocoM. MccnenoBanus, MpoBeICHHbIE Ha KJIETKAX, 3apaKeHHBIX MUKOIIA3MOM, HE MOTYT OBITh
MOJHOLEHHBIMH, TIOCKOJBKY HCKaXXaloTcs (uU3MoIoruuyeckue mnapameTpel kierok [1]. s
OoOHapyXeHHs] KOHTAaMUHAIIUU KJIETOK ONTHMAJIbHO HCIOJIb30BAaTh YYBCTBUTEIbHBIE MOJIEKYISPHO-
O6uonoruueckue Metojsl, Haripumep, [IL[P. B ciyyae koHTaMUHAIIMKM YHUKAIBHBIX KYJIbTYP KIETOK
HE00X0/IMMO MTPOBOJIUTH JICUCHHE KYJIBTYP.

CrangaprtHas onepanuonHas npoueaypa (COIl) «OnuMuHaLMS MHKOIIa3Mbl U3 KYJIbTYp
KJIETOK» pa3paboTaH B KayecTBe CTaHJapTa i oOecreueHus] KaueCTBEHHOIO Mpoliecca MoaydeHus
UIICK wmpmmm s HUKIT  «Komnekuusi TUIFOPUIIOTEHTHBIX  KYJBTYp KJIETOK 4YeJlOBeKa |
MJIEKOITUTAIONNX 001eOnoIornyeckoro u OuomeauuuHckoro HampasieHus» (Komnexmun) OULL
NIul" CO PAH.

lenp pa3paboTKM CTaHIAPTHOM OMNEPAallMOHHOM MpPOLEAYpPhl COCTOMT B YHU(DUKALUU
MPOTOKOJIA SITMMUHAIIMN MUKOIIJIA3MbI U3 KYJIBTYpP KJIETOK.

Pazpaborannas COII pekoMeH0BaHa JUIs UCIIOIBb30BAaHUS B MO/Ipa3AeICHUsX, paOOTaIOIINX
C KyJIbTypaMH KJIETOK YE€JIOBEKA U KUBOTHBIX.

B xome paGoThl MBI pyKOBOICTBOBAJIMCH: TIpaBUIaMu JJabopaTopHoi npakTuku ([Ipunoxxenue

K [Ipukazy MunucTepcTBa 31paBOOXpaHEHUs U COIMaIbHOro pa3BuTus Poccuiickoit @eaepanuu ot
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23 asrycra 2010 1. Ne 708H) u 'OCT P 53434-2009. Ilpuanunsl Haajaexamen J1abopatopHOM
npaktuku. M.: Crannaptuagopm. 2010. 12 c.

Bce paboThl, MpOBOAMMBIE B YCIOBHUSX JaOOPAaTOPHH, TOJHKHBI BECTUCh B COOTBETCTBUU C
MpaBWJIaMU MOXapHOI 0€30MacHOCTH U OXpaHbl TpyAa. [Ipoueaypsl, Tpedyrole CTepUIbHOCTH,
MIPOBOJIAT B JITAMHUHAPHBIX O0Kcax, KjaccoM OezonacHocTu He Hiwke |, [Ipu paboTe obecnieunBaroTcs
YCIIOBHS, MPENOTBPAIIAIONINE 3apaKeHNUE MepcoHaia WHPEKIMOHHBIMU areHTaMH U3 MEePBHYHOTO
Ouomarepuarna.

Bce o0OopynoBaHue mpoXoguT MpoLENypy KaJIUOPOBKH COTPYAHHUKAMH JabOpaTopuu C
NEPUOANYHOCTHIO U C UCIIOJIB30BAaHUEM METOJIOB, KaK 3TO yKa3aHo pou3BoauTeneM. Bee pacxoanbie
MaTepHalbl U PEaKTHBHI JOJDKHBI HMETh COOTBETCTBYIOIIHE CEPTH(PHUKATHI KauecTBa M XPAHHUTHCS
COOTBETCTBEHHO CIICLU(UKAIIH.

KoHTponb BbIMONIHEHUsT TYHKTOB IMPOTOKOJIa Bo3jaraercs Ha PykoBogutens palorT.
OTBETCTBEHHOCTh 3a BBIMIOJHEHUE JaHHOM MPOILETyphl HECYT BCE COTPYAHHKH, YUaCTBYIOIIHE B
UCCIIC/IOBAaHHH.

OO06opynoBaHue U MaTepUaIbI
Ilepeuens Heobx00umo20 060py008aHUS U PACXOOHBIX MAMEPUATOB:

JIaboparopHoe 000opynoBaHue (TPUBEACHBI BOZMOKHbBIE BAPUAHTHI IPOU3BOIUTENICH U MAPOK
000pyT0BaHUS )

g Gonpiiei yacT OOOpYyIOBaHUS HM)KE HE yKa3aH IPOU3BOJUTENb, TaK KaK MOXKHO
UCIIOJIb30BaTh MPUOOPHI pa3HbIX NpousBoauTeneld. KprokoHTeliHep Takke MOXKHO 3aMEHMTh Ha
AHAJIOTUYHBIM.

- Jlamunapnsiii mxkag Il kmacca 3amuThl.

- Ha6op nuneroxk 10, 20, 100, 200, 1000 mx1.

- IMTunerounsiii gozarop 0,5-100 m.

- Kpuokonreiinep (Thermo Fisher Scientific, 5100-0001).
- Hentpudyra-soprekc mis mpodupok 0,5 u 1,5 m.

- Hentpudyra nns mpodupox 10 u 50 M.

- COz-unkybarop (KyIbTHBHpPOBaHHE KJIETOK TponsBoanTcs npu 5 % CO2 u 37 °C).
- Tepmocrar Ha 37 °C.

- Xonomminpauku Ha —80 °C, —20 °C u +4 °C.

- HVHBepTHpPOBaHHBIN MUKPOCKOIL.

- ABTOKIaB.

- KpuoxpaHumiuiie ¢ )KUJIKUM a30TOM.

- Bopsgnas Oaus.
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Pacxoanble MaTepuanbl U peakTUBBI (IPUBEACHBI BO3MOKHbBIE BapUaHThI IPOU3BOAUTENICH
MaTepHuaJioB U PEAKTUBOB)
JIist KynTbTUBUPOBAHMS KJIETOK HMCIOJB3YIOTCS CTaHIAPTHBIE PEakTUBBL. JlJIg 3MMUHAIIUA

MMHMKOIITIa3MbI UCITOJIB3YCTCA KOMMep‘IeCKI/Iﬁ Ha60p AHTHOHMOTHKOB.

- BM Cyclin (Sigma-Aldrich, 10 799 050 001).

Iloozomoska mamepuanos
- PasBectu nuodunusupoBanHsie komnoneHTsl BM Cyclin B cOOTBETCTBUU C PEKOMEHIAIUSIMU

IIPOU3BOJUTEIIA.

DIMMHUHAIS MUKOIUIA3MBI U3 KYJIBTYpP KJIETOK

JUis  SnUMUHAIIMM ~ MHUKOIUIa3Mbl U3  KYJIbTYp KJIETOK TMPOBOJUTCS CTaHAApTHOE
KYJIbTUBHPOBAHHUE B TEUEHUE IBYX HEJENb ¢ JoOaBIeHNEM aHTUONOTUKOB U3 Habopa BM Cyclin mo
rpaduky. Ilpu mepecaake KIeToKk Mexnay modasineHuem antuOmotnka BM Cyclin moGasmsiercs
JIOTIOJTHUTEIIHHO.

1) [Henb 0 — BM Cyclin 1 4 Mx1/mMi1 cpeibl A7 KyJIbTHBUPOBAHHS.

2) Jenb 3 — BM Cyclin 2 4 Mx1/Mit cpeibl A7l KYJIbTHBHPOBAHHS.

3) Henb 7—BM Cyclin 1 4 Mki/Mi1 cpefibl Jist KyJIbTHBUPOBAHUSL.

4) Jleun 10 — BM Cyclin 2 4 MkJ1/MIT cpelibl A7l KyJIbTHBHPOBAHHS.

HpI/I IIOATOTOBKE COIl «3J’II/IMI/IHaL{I/I${ MHKOIIIIa3MbI U3 KYJIBTYP KJICTOK)» HCIIOJIB30BaHbI
CICOAYIOMUC JTUTCPATYPHBIC HCTOUYHHUKU:

1 Drexler H.G., Uphoff C.C. Mycoplasma contamination of cell cultures: Incidence, sources,
effects, detection, elimination, prevention // Cytotechnology. 2002. 39(2). 75-90.
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