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CormnacHo SKCIIEPUMEHTAJIBHOI'O IIJIaHa KypOTO, OCHOBOH [IJISI €T0 BOMSHOTI0O KJIOHA CTaHYT €10
KJIETKH.

OpHako, yYUTHIBas YTO ero CO6CTBEHHbIE KJIETKH IIPONIUTAHE IPUPOIHON SHEPTHUeN, eMy
IIOHafo0UTCA Xopolnee 000pyaoBaHNe, YTO OUUCTUTh UX OT Hee, BO3MOXKHO, faXe He pa3 U He [IBa, a
3aTeM K 3TUM reHaM Hafo fo0aBUThL YaKpy NMPUPOJHOTO peobpa3oBaHus BOOK U CTUXMIO JIbaa.

YV Xaky Kekkeil ['eHKall CTUXUU JTbJa, ET0 OCHOBHAS IIPUPOMAA YaKpPHl 9TO BOJA U BETED, TOTOMY YTO
MMEHHO 9TU [B€ CTUXUHU HAIOT CTUXUIO JIbfa.

[ToaTomy kmeTKu XAKY MOZKHO ObLJIO UCIIOIH30BATh AJISI CO3MAHUS KJIOHOB CO CTUXUEH BOJIHL B
KayecTBe riaaBHOM. [IepBoit mpobaeMot Obs10 0UnCTUTh HB YaKpy U3 ero COOCTBEHHBIX KJIETOK,
BTOpPAs e - PEIIUTD IPO6IeMy HEIIPUHSTHS €r0 KJIETKaMU KJIeTOK XaKy. ITH KJIETKH HYXKHO OBLIO
COBMECTHUTH B OHY [JIsI YCIIEIIHOTO 3aBEPILEHNUS MJIaHa.

KypoTo He BUOUT SIBHOTO pelleHus s o0eux mpobieM, I09TOMY OH IOMAET nyTeM Ipob U oumboK.

Cnepga, nyisg HauOoIblIe OUUCTKY COOCTBEHHBIX KIIETOK MYy HYKHEI PeXXYIue YCTPOUCTBa, TaKue
Kak IeHTpudyra-GunbTp, HeCKOIbKO GUIbTPalii pemaT IpodieMy U Co30anyT HOBY0. CITUIIKOM
MaJio Konu4yecTBo 06paboTKU B IeHTPUyTe He 0UUCTAT 00pa3iibl KIEeTOK OT MHb-4aKphl, CIIUIIKOM
OobIII0e Ke CHU3UT aKTUBHOCTD KIIETOK.

HUKTO He MOXKET CKa3aTh eMy, KaK BRHICUATATh TOYHOE KOJIMYECTBO. ITO MIPEACTOUT BHISICHUTL EMY
camomy.

Y TOoYHO TakxXKe, y HETo HeT pellleHus U [Jig BTOPOU IMpo0jIeMbl, TOJIBKO MTOTHOe YIIOBaHKe Ha yaayy.
K ToMmy Xe, KJIeTKU pa3HBIX JIIOAEN IT0-pa3HOMY OTTaJIKMBalOT ApyT Apyra. MHorga aTa
HECOBMECTHUMOCTh MOXKeT OBITh KpaliHe cuinbHOM, 10 99,99%, a uHOrHa 1 HU3KOoMH, BIIOTh 0o 0,001%.
Bce B KOHEeYHOM uTOTe OyOyT YIUPATHCS B yIady, TI0Ka OH He CTAHET HACTOJIbKO YMHBIM, UTO CMOXKET
3aKpBIBATh I'/1a3a Ha GaKTop yAayHu.

SKCHepI/IMeHTaJIBHBIfI m1aH OB MOBEOeH J0 uaeasa IIar 3a IIaroM, IIPOEKT CO30aHus BOOSIHOI'O
KJIOHa HaKOHEIl Ha4aJICHd.

Cnepsa KypoTo pacmosoxui cBou 00pa3Iibl KJIETOK Ha COTHSIX MaJIeHbKUX dallKax [leTpu, ouuInas
UX IIPHU ITOMOIIH IIeHTpUuyKHOTr0 GUIbTpa, 1mar 3a MaroM 1 ¢ pa3HoM CUJIOMH.

BEII0 0YeHb MHOTO PYYHOTO TPYAa, IM03TOMY KypoTo mpoBesn 3mech POBHO TPHU HHS.

VI3 cOTHHM MajleHbKUX 00pa3I[0B TOIBKO IIECTh YalleK OBUIN MOIXOASIINM 00pa3oM OunIeHk 0T YHb-
yakpel. OcTanmbHbIE Ke cofepkay B cebe 0CTaTKU YaKphl MH, 160 XkKe MOTHOCThI0 YTPaTUIIN
KJIETOUHYIO aKTHBHOCTD, BCJIE[ICTBHE YETO0 yKe ObLIM HEIIPUTOOHE [JIf Clenylomel ctynenu. Kyporo
PELInn yKe IepeiTy K Clefyiollel YacTy IJlaHa U B35 TPOOH KJIETOK XaKy.

Cruxus JIpga 3TO pe3ynabTaT COBMEIEHUSI CTUXHAU BOIOLI U CTUXHUU BeTpa. OTO 3HAYUT, YTO
IIPapONUTeNh KilaHa XaKy OBl MCK/TIOUUTEIbHBIM IIMHOOKW ¥ MaCTEepPCKOM cTuxrel Bodwl, KOTOPYIO
IIOTOM COBMECTHJI CO CTUXHEN BeTpa. ITO Jalo eMy IIPOOBUHYTYI0 TEXHUKY CTUXUHU JIba, KOTOPYIO OH
cMOT 00beIMHUTH Ha KJIETOYHOM YPOBHE U 3aTeM IepefaTh ee U3 MMOKOJIeHUS B IIOKOJIeHUe, IaB
Hadano Kekkeli ['enkay knaHa FOku - Ctuxus JIpga.

[ToaTomy maxe ecnu Xaky 1 peOeHOK, er0 MacCTEPCTBO YaKphl CTUXUU BOIEI, KOTOPOE OBIIO



KOMGHHaHHefI €TI0 T'€HOB, OBIIIO HEBEPOATHBIM. TamaHT XaKy JaBall EMYy PIJZ[eaJ'IbeIfI KOHTPOJIb YaKPEI
CTHUXUHU BOIEI.

Xaky ObIT uAeanbHBIM KaHAUAATOM Ag KypoTo O ero 1esnei KJIoHNPoBaHug. KypoTo omyctun
o0pa31sl KJIeTOK XaKy B IIECTh yalnek [leTpu, TUX0 oxkunas pe3dynbTaTa. Korma BpeMs BHIILIIO,
KypoTo risiHys1 Ha oJIy4eHHoe.

KneTtku B HepBOIZ YaImke OBIIH MEPTBEHI, T.€. IIOTEPSAJIX dKTUBHOCTDE U3-3d HEIIPUHATHUA KII€TOK XaKy

KypoTo He pacCTpOUIICS, CIIOKOWHO yOupasi 00pasisl A U3 OTPOMHOT0 KJIETOYHOT0 HHKy6aTopa.
HenpuHsTHe KIETOK OBIIO 0KUAaeMo. IT03ToMy KypoTo Co CIIOKOHCTBHEM OCMOTPEIT BCE MSTh Yalllek.

Bckope TaliMepH Ha TPETHEM U YETBEPTOM MHKYOATOPe MOCTUTIIM HYJIA, Kak 1 Ha o6pa3sie A, C u D.
Bce onu noru6nu, mosatomy KypoTo akKypaTHO BEIHYJI UX U3 KJIETOYHOT'0 HHKyOaTOpa TOXeE.

Hewmuoro nomoxnas, KypoTo yBupen, Kak 3aKOHYUIM CBOIO paboTy mocnenHue nHKy6aTopsl. K
cyacTelo, obpa3en B, E u F cMornu nepexuTh HEIIPUHSTHAE HOBBIX KIJIETOK.

3HAQUUT LIAHC Ha YCIIEIIHOe COBMeIlleHre IBYX 06pa31oB KIeTOK B ogHY paBeH 50%, ropaszo BHIIIE,
yeM MOT npepnosnaraTts Kyporo.

- Kak MoxXeT I1aHC Ha CIMSHUE KIIETOK OBITh PAaBHBIM 50%? Tak BEICOKO, OUEHB CTPaHHO. 310 IIOTOMY
YTO HAIK KJIETKHA 9€M-TO IIOX0XKH? - nmomymalil KypOTO, CJierKa IIOMasiBIIINCE.

Muorue GakToOpH BIUSIOT Ha CIUsHUE KIeTOK, KypoTo He 3Has BCex.

KypoTo pemu ocMOTpeTh Tpu 06pa3iia moj; MUKPOCKOIIOM C BEICOKMM pa3pelleHueM, YTO KIIETKU B
obpa3ne E Ot OMUHUPOBAHH KJleTKaMu XaKy, 4YTO 3HAYUT, YTO €CJIM OH BHIPACTHUT KJIOHA U3
obpasna E, To aTo OyneT kyioH XaKy, a He ero.

[Tpuunna 3TOMy OBla TpocTo. KneTku KypoTo OBUIM CUIIBHO MOBPEXOEHB! U3-3a CUIIbHOU
bunbTpanyy B UeHTpudyre, I03TOMY KIETKU XaKy [I0IaBUIH UX.

[Tocne ocMoTpa oH oTKa3ascs oT obpasna E, octaBuB Tonbko B u F. Kakoe coBmapieHue, moToMy 4To
y Hero OBIJIO TOJIBKO [IBa Pe3epByapa C KOHCEPBAIlMOHHOM KUIKOCTHIO.

[IBa o6pa3ua OB OTHEJIEHBl ¥ TIOMEIIEeHH B KOHCEPBaIMOHHYIO 2KUKOCTE.
Terlepb ocTaJics MOCIemHAN 3Tail - BBEIPAIIIMBaHNE TE€JId KJIOHA.

B cpemHeM Ha BRIpalIMBaHHE KJIOHA YXOOUT KaK MUHUMYM TPU MeCSIla, ¥ 3TO He 3aBUCUT OT
KayecTBa MUTATEJIbHOM XXKUIKOCTH B Pe3epByape.

HukTo He Mor BiusThH Ha 9T0, HU [laH30, HU OpounMapy, Kak Okl MHOTO YCKOPUTEJIEH MPOIIeCCOB OHU
He no06aBisiu. YCKOpeHUe BefleT K CHUXKEHUIO KaueCcTRa.

Kypoto He uckntodenue u3 npasuil. bnarogaps TeHceurany, 0H MOXET KUCIIOJIb30BaTh €€ YaKpy OJis
BMeIllaTeIbCTBa B NIPOLIECC POCTA, 9TO YCUJIUT TEJIO KJIIOHA, CHAeslaeT ee IOAXONSAIINM K ero Ayle.
BO3MOXKHO, la’ke eMy YOacTCs Cjlerka YCKOPUTh POCT Tejla 6e3 Bpena.

Bpemsi mposieTeio o4eHb OBICTPO ¥ BOT Y2Ke MPOIIENT IeJIBIH MEeCSII,

B TeueHue 3TOT0 MecsIa, 3a UCKITIYEHNEM PEeIKUX BU3UTOB K XaKy [IJIs 3aIllUCH IIOTOKOB YaKpH B
ero BeHax Ays ucronb3oBanus Ctuxuu JIpma, Kyporo mposen 6osbinee BpeMs B 1a60PaTOPUH.



Bce 3aganus AHOY BHITIONMHSIIUCH T€HEBBIM KIIOHOM.

K cuactsio, B 3T0 BpeMs muccuu Komanar! 11 He OBIIM CITOXKHBIMU UJIM XUTPHIMU, OTPAaHUYUBAIUCDH
TeppuTopuei crpanoi Orus, uToOs Komanaa 11 Owina 67113K0 K [IepeBHE U3-3a UX YPE3BEIUAUHOU
CHUJIBL.

KypoTo Masno 3TUM BOJIHOBAJICSI.
Xomumu CIyXd, YTO MUPHBIN JOT0BOp Mexkay KoHoxoi u KyMorakype MOgXOOUT K 3aBEPIIEHHUIO.

Konoxa u Kymorakype x0oTb 1 ObUIH IByMs U3 [11TH BEJTUKUX AepeBeHb MUHOOU, TOONePKUBaTh
BOEHHOE ITPOTUBOCTOSIHKE JOJIT0e BpeMsi He MOTJIM HU OfHA U3 CTOPOH. B BoiiHe mojKeH ObITh KCXO].

910 OBlNa JTUIIH MajleHbKasl X0pollasi HOBOCTh, IIOTOMY YTO ero mpobeMbl B MUPHOe BpeMs KypoTo
MOT PEIIUTH MPOILEe BCETO.

CnycTsi Mecs1] yCKOPeHHOT0 POCTa, KJIOHH ¥ 00pa310oB B u F Oblyid 3aBEpIEHHL.

KypoTo cMor yBUaeTh Uepe3 CTEeKJIO CTEHOK pe3epByapa UTo ABa KJIOHa ObIIM UeanbHO TOX0KUMHU
BHEIIIHEe, C eWHCTBEHHOW PAa3HUIEH B IIBETE BOJIOC ¥ HEKOTOPHIX YepTax.

Kyporto ObL1 BCe Ke paf pe3yJbTary.

KypoTo CIIOKOWHO CITyCTHII BCIO IIUTATEIbHYIO XKUAKOCTh, KOTOpas Temephb Obisla GecronesHa, B3si
IBYX KJIOHOB ¥ IIOJIOXKUJI X Ha ONepalliOHHBINA CTOJ.

OH mIpoBepuUsl UX YaCTHU Tella, YOeOuics, 4To Bce OBIJIO B IIOPSAKe, aKKyPaTHO PAaCKPHIT UX I'1a3a, B
KOTOPHIX KpacoBajach apa bbaKyraHoB.

Kak TOnbKO OH yBHULEN 3TH I'/1a3a, ero JIUI0 Cy3WIOCh OT YOUBJIEHUS.
- 9TOro JOCTaTOYHO!
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