I'nmaBa 191: TTocMoTpuTe, HACKOIBKO OOJBIION ¥ KPYTIIBIM 3TOT KOTEN

Ha camowm pene Liun Yxkoub He omulOcs. Ecmu oru 6ymyT o0cyxkaaTh 3Ty TeMy, HU LluH YK3HB, HU
Au Cs013uHbL HE CMOTYT yOemuTh ApyT Apyra. O0e CTOPOHBI UCXOOUIIN U3 PA3HBIX TOUEK 3PEeHHs, U He
OBLI0 HUKAKOTO crtoco0a peuIuThb, KTo OB IIpaB, a KTO HeT. BCE OBIJI0 IOTOMY, YTO «IIPaBUILHO» U
«HETPaBUJIBHO» OBIITY MTPOCTO PA3HLIMM TOYKAMU CYXKOEHUSIMU, HaBI3aHHBIMU OPYTUMH.

Ho Gynp, To simepHble TEXHOIOTHUY UITM HaHOPOoOoTOTexHUKa, 2K9Hb CS0CY YyBCTBOBAJI, YTO B 3TUX
[IBYX BOIIPOCaX AENCTBUTEILHO HET HUYET0 IIPaBUJIbHOTO UJTM HelpaBUIbHOT0. OfHaKO KaKue
MOTHBHI OBLIH Y T€X, KTO XOTEJT UX UCIIOIb30BaATh?

[Toka ouu Oblnu B Tynuke, 2KaHb CS0CYy BHE3AIIHO PEIINII TPOSICHUTL HECKOIPKO MOMEHTOB. - Y MeHS
€CTh BOIIPOC. OTH HAHOMAIIVHE JEeVCTBUTENIEHO HACTOIBKO XOPOIIH?

- Ux He OBITIO B IIPOIIJIOM. - JIo Jlaus gan ImpocTtoe o0BsICHEeHHe. - PaHbINe OHK KCIIOIh30BAJIHCh
TOJIBKO OJIAd aHTHUOIIJIACTUKHK C ITIOMOIIBEI0 HEKOTOPOI'O 06a30BOTO IIporpaMMHPOBaHuA, HO BCE OBLII0 OBI
COBEPILIEHHO NHa4e, eClIu OBl OHU MOTJIH HaIIpsMyo B3aMMOJIECTBOBATH C HeﬁpOHaMI/I B MO3re, B
TAaKOM ClIy4ae uX OBl MTHOBEHHO HCITOJIb30BaJI BOEHHEIE,

XKaub Csocy onemn. - U nouemy xe?

- [Tomymayt TONBKO, UTO €CJIM KPOIlIeYHble, HO Ype3BbIUalHO [IPOYHbIE HAHOMAIIUHEL MOTYT CTaTh
TBOEU HOBOU CKeJIeTHOM CTPYKTYPOU U MHIIIIaMU? Bojiee TOro, mocjie B3auMOEeUCTBUS C HepOHaMU
ux Oy[eT Tak Xke IIPOCTO KOHTPOIUPOBATh, CJIOBHO CBOMMHU IajbllaMu. - cKa3as JIo JlaHb.

- Bce paBHO He MOHMMAI 4YTO TYyT TAKOTO KPYTOro, - cka3an 2Kaup Csocy.

- IIpocTo 3a0ymp, TH He moiMels! - [Ipe3puTtenbHo cka3an Jlo Jlans: - HeT cMbIciia pa3roBapuBath €
HeoOpa30BaHHLIM YeJI0BEKOM.

2Kanp Csiocy OBITT OTOpPUEH HecIIpaBedInBOCTRIO. - Ha mocnegHux sk3aMeHax 51 Habpan 560 6anos,
TaK KOT'0 TH Ha3hIBaelllb HeoOpa3oBaHHKIM? CKOIBKO 6anoB T HaOpas Ha 9K3aMeHax?.

Jlo JlaHb OBITT CMYILIEH. - XaXaxa, T0YeMY THI CITPALINBAEIIIh?

An Cs10113UHb CIIOKOMHO CMOTPeEJIa Ha KsHb CHOCY 1 9yBCTBOBAJIa, 9YTO OH OelCTBUTEIIBHO
TOJICTOKOXKHH. Kak OH MOT Tak Harjo cebst BeCcTu?

B atoT MmomeHT LluH YK9HB 3acMesIICS U CKa3ad: - HecMOTpst HY Ha 4YTO, MHI BCe elre OpaThst 1Mo
opyXkwuio ceromHsi. YTo O6bl HU CIy4YUIIOCH B OyayIieM, IyCTh BpeMs OyHeT cyabel. Y Hac HeTy IPUYUH
[J1 TaKUX CIIOPOB.



Au Cs013uHb HEOKUOAHHO CIIpocua: - [I0MONBITHRIX, KOTOPHIX BEI ITOMMasiu, yKe UCCIef0Ball, eCTh
KaKre-TO pe3ynbTaTel? YTO 3TO 3a CyllecTBa?

Lluu Yk9Hb Ha MCHOBEHUE IIOJyMaJl, IIpexk/e YeM CKa3aThk: - Thl MOXKeIllb He TIOBEPUThL B PE3YJIbTaTH,
maxe ecnu s Tebe pacckaxy. [I0gOMbITHEIE TIOJTHE PAKOBHLIX KIETOK. HeT, eciu OBITE 60Jiee TOYHBIM,
OHM TIOJIHBI PAKOBBIX KJIETOK, KOTOPHIE, Ka3aJi0Ch, IOCTUT I COCTOSIHUSI PABHOBECHSI.

- O6111en3BECTHO, YTO PAKOBHIE KIIETKY IIPEACTABIAI0T COO0M reTepOreHHYI0 IOMYISIHIO C
TUTAHTCKUMHU SIIPOCOAEPKAIIUMHY, [IBYSAIEPHEIMU U FeTePOMOPGHBIMU SIAPOCOAEPKAIIUMU
kieTkamu. OJHAKO PaKOBHIE KIIETKH, 00HAPYKEHHBIE B MTOJOMBITHEIX, COCTOSIT TOJIBKO U3 OTHOMN
TOTIYJISIIIUY [IBYSIIEPHBIX KIETOK[1], ¥ OHU maXke paBHOMEPHO Pa3fesieHkl, CJIOBHO HOpMaJbHbEIe
KJIETKH YejIoBeKa.

- {1 momo3peBato, 4To KoMmaHus [IMpo monbiTanack HaliTH CcIoco0 BewHOM X)u3Hu. OmHaX Ok Obla
JKeHIIIMHA, Y KOTOPO# 1ocie CMepPTH Opaiu U B3pallluBalii ee PaKOBble KIETKU. [103:Ke paKOBHIE
KJIETKY UCIIOIh30BaJIUCh [JIST Pa3MHOXKEHHUS B IECATKHU THICSAY ITOKOJIEHUY PAKOBHIX KJIETOK, KOTOPHIE
CTaIX U3BECTHH KaK KjeTouHas nuausg Hela [2].

2K3Hb Cs10Cy BHE3AIIHO CIIPOCUIT: - ITO PE3yIbTaThl UCCIENOBAHUY UJIU IIPOCTO TBOE
IIpennosioxkeHue?

- O, - paccmesncs Llua YK9HbL U CKa3al: - Bcero nuis Moe NpeAmnosoxeHne. B KOHIE KOHIIOB, MEI HE
TaK JaBHO HaydaJly HalIU UCCleqoBaHus [10JONbITHEIX, IO3TOMY He IPUHUMAaKTe MOU CJIOBa,
CITUIIIKOM CEPhE3HO.

XKaub Cgocy nogyMmart: - Eciiu T TOJIBKO Npefnosaraellb T0, 1oXkaayicTa, He TOBOPU TaK YBEPEHHO,
KOTJa pacCKa3blBaeTe HaM 0 KaKUX-TO CITyXaX.

- [Tomoxmu. - Au Cs0U3uHL HEOXKHUIAAHHO BRICKa3anach: - OHU I/I36I/IpaTeJ'IBHO BBOOUJIN HAPKOTHUKHU
JIIOOAM, 3HA4YHUT JIK 3TO, 4YTO OHHU OT6I/IpaIOT TOJIBKO JIIOJIEN C PaKOBEIMH KJIETKaMU?

Hun YxkoHb cKasam: - Ho 1 gyMaro, IOCKOJIbKY PaKOBBIE KJIETKU IPOUCXOHOAT OT MyTalliu B
HOpPMAJIbHEIX KJIeTKaX, eCJIU [aTh ONlpefiesieHre TaKOMY IIPOLeCcCy, TO A OyMalo, YTO 3TO
HEKOHTpOJNupyeMas 9Boitoursi. Ho, Ha Mo B3I/, TaKasl 9BOIIOLKS BCera OyaeT HeloTHOEHHBIM
IIPOLYKTOM.

Ceropus 2Koub CsI0Cy BCTYIUII B KOHTAKT C PA3IMYHBIMU IIPEATIONI0KEHUSIMY, U HEKOTOPHIE U3 9TUX
IIPEeIIOoIOKEeHNY faxe He ObIIM UAESIMHU, 0 KOTOPHIX OH CJIBIIIAN paHblile. Ha MmraoBenue XKaub Csocy
HEMHOTO 3aBUIOBAJI 3TUM JIIOASM 3@ TO, YTO OHHU IIOJIyUMJIX BhICIIee 06pa3oBaHue. ITO 03HAYAJ0, YTO
y 9THUX JIIofiel OBINIO MOJIHOE TIOHMMaHMe IIPOLIJIOT0 MUpa.

- [TaBaiiTe pa3oiifeMcs Ha 9TOM MOMeHTe. - Llux YxkaHb yARIOHYJICS U CKa3a: - KcTaTu, g Bce elle
107 AOMAIIHUM apeCcTOM.



- Te6Gst He OECTIOKOUT OIIaCHOCTh, KOTOPYIO OHHU IPEACTaBAIOT A Mupa? - Crupocun 2Kasub Csocy.

ua Y2K9Hb IOMaxall UM, KOTIa OH CeJl B OPOHMPOBAHHEINA aBTOMOOMIIb. - IX HEIOCTAaTOYHO, YTOOH
BBI3BIBATH Y MEHS 6eCIOKOMCTBO. TOTBKO JEeTH CUUTAIOT UX CTPAIIHBIMH.

2KsHb CHOCy IIOCMOTPEII Ha An Cs013uHb U ImogyMali, 4TO HEyOIUBUTEJIBHO, YTO OHA XOTeJla
BEICTPEJINTL B HETO U3 CBOEM BUHTOBKHU.

OmHaxko ero oTHoIeHus ¢ KoHcopitmymoM LIvH BHE3AMHO TPEBPATUIIACH U3 OXOTHUKA U KEPTBHI B
HEe4To Topa3mo Oonee ABycMEICTIeHHOe. [To KpaiiHei Mepe, KoT[a oH BCTpeTutcs ¢ Jlo JlaHeM B
CJIEeNYIOIIUY Pa3, UM He IPUAETCSI HeMeIIeHHO BCTyIaTh B 60 C HUM.

Ha camowm fiene He OBII0 HUKaKOro KoHPnuKTa Mexay 2Kaub Csocy u Korcopiuuymom s, OH 61
IIPOCTO TUIIUYHLIM CBEPXbECTECTBEHHBIM CYILIECTBOM, KOTOPOE XOTEJIO BBIXKUTH B
MIOCTAMOKaIUIITAUYECKOX TyCTOIIHN.

2Koanp Csiocy Habmiofas, Kak OpOHMPOBaHHbIE MAIIIMHEL ye3:Kalu. 3aTeM OH BbI3Bajl TEHEBOTO KJIOHA,
yTOOHI B3ITh ero u fH CSI0I[3KHb Ha IJIeYH, IPexK/e YeM 3aCTaBUTh ero 0exkaTh. [I0JOnbITHEE
OTCTYTIUJIU TOIBKO IIOTOMY, YTO GOSITMCh OTHEBOM MOIIM OPOHETEXHUKH. Temnephb, KOT{la OHU yeXalH,
2Kaub Csiocy moikeH Obla OBICTPO BHITAIIUTH UX 000UX OTCIOMA.

- Kakue y Tebs mnaubl cerigac? - cmpocuil 2Kaub CsI0Cy BO BpeMs yXaOUCTOM MOe3[KH II0 Tedax
TEHEBOI'0 KJIOHA.

- {1 Bo3Bpamalochk B Kpenocts 88, - ckasana AH Cs0II3UHb.

- Kpenocts 88? Ona Ke 04eHb [alieKo, - CO B3H0X0oM cKa3asl 2K9Hb Cg0Cy, TaK Kak pa3Hulla B
HOMepax Oblyla TaKO# OOJIBIION,

- OHa He o4eHb Haneko. - Ckasana 91 Cso13unb: - OHa BCEro NI, Yepe3 OBe KPEIOCTH OT 3TOM.

- 9? Torpa moueMy HOMepa TakK pa3nuyanTcsa? - 3agymarncs 2Ksub Csocy.

- Panbiie ona Ha3weiBanach Kpenocteio 101, - o0bsiciuna dH Cs0I3UHB, - HO KOHCOPIIUYM PEIInI, YTO
Oymet Gonee ymayHBIM Ha3BaTh €€ KpemnocThio 88, mo3TOMy OHU U3MEHUTN Ha3BaHUe. [Ipenriayias
Kpemnocts 88 Oniyta nepeumeHoBana B Kpenocts 101.

2Kanp Csiocy OBIT OLIIETIOMJIEH TaK HOJITO, YTO HEe MOT HUYEero ckKa3aTh. Kakoi CMBICH B TaKUX
nercTBUSIX? Pa3Be 910 He deomanbHas GpopMa cyeBepus?

- Kak Hacuert Te0s1, Kakue y Te0s nmansl? - Cnpocusna dH CS013UHb.



- CHauana g momxkeH HauTu AHb JIror0aHsd U Opyrux. f ckasai UM MATH Ha CeBep.

B aT0 Bpemst HE0O0 TOJIEKO HAYMHAJIO OCBEIaThCs. X mBOMX HECIH Ha JIEBOM M IIPABOM IjIedax
TEHEBOTO KJIOHA, a OHU B CBOIO o4yepefpb 6e33a00THO 6osITasny, oKa OH YXOAUT Boasb. 2KyTKUi ropom-
KPEeTOCTh 033y HUX, KOTOPHIN ObIT MPAaKTUYECKY Pa3pyIIeH, BCe JajIbllle U Hajbllle YAasIsIcs.

Ecnu G KTO-HUOYOB IPUeENeT ciofa B OyAyIeM, OH, BEPOSITHO, HUKOT A He TMIOAYMAaeT, YTO V¥ 3TOTO
MecTa OBIJIO CJTaBHOE ITPOIIIIOE.

Tem BpemeneM Cioii CaHbYY OPOIUI IO MycTOomax. [I0CKONIBbKY OH OB y2Ke 0YeHb JajeKo OT 11000
TEPPUTOPUY, KOHTponupyemon Korcopruymom LiuH, on 6onblie He 6€CTIOKOUIICS, YTO OHU MOTYT
€My 4TO-HUOYyOb CHenaTh.

Korpa on BuYepa npoxopun MuMo ropoga Koncopuuyma LI3yH, OH JaXke UCIONIb30Bal NEHbIH,
KoTopeie emy maj 2KaHb Csiocy, 4TOOH KYIIUTh HEMaJIo mpunacoB. Ha camoMm mesne, 6aHKHOTHI
Koncopruyma LluH ObIIN IeHCTBUTEIBHO OYEHb MOJIE3HH 371eCh. IIoMUMO HEOOXOOUMOCTH IIIaTUTh
aIMUHUCTPATHBHEIE COOPHI, He HYKHO OECITOKOUTHCS O TOM, YTO MX He OyOeT MPUHSTO.

B 9Ty amoxy mofsiM, KOTOPEIE YacTO IyTeUIeCTBOBAIN MEXAY KPEIOCTSIMH, BCeryia MpUX0auIoCh
OpaTh c co00¥ pa3nUyHbEe BAJIIOTHI, YTO [eJasio MyTelleCTBUS OUeHb HeynOOHbIM.

YeM manbllle K ceBepo-3anapny myremectBoBal Cioit CaHbYY, TEM IYCTHHHEE CTAHOBUIUCH
ner3axu. MHOTa, Korma JyJT MOPHIB BETPa, XKeJTas IhUIh U TeCOK MMONHUMAIUCh B BO3MYX.

Buesanno Cioit CssHbYy ocTaHoBUIICS. OH ObIT yOKUBIIEH, YBUIEB TPYIIILY JIIOfEN Ha MOTOIMKIIAX,
Hecymuxcs K HeMy. YyBcTBys onacHOCTh, Cioi CAHbUY HEMEJIEHHO BEI3BaJl CBOET0 TEHEBOI'0 KJIOHA.

Bexewnrrrl B ropone Korcopuuyma 1[3yH 3apaHee Ipeaynpenuiu ero, YTo0k OH GBITT OCTOPOKEH C
GaHOUTaMu, KOT[Ia OH HAIpPABUJICS HaJblle Ha CeBep.

Ho B TOT MOMEHT, KOTla OH BhI3BaJl CBOEr'0 TEHEBOT'0 KJIOHA, OH 3aCThII. [10 KaKOU-TO IIpu4YnHe
00JIBITIOM t-IepHBIfI KOTeIJI ITapuJl I1epenq HUM, IIpeKae 94eM BHIIIE] €TI0 TEHEBOU KJIOH.

[TpuOsIBIIas rpymma aoaed Hadyana 6e3 pasbopa ctpensTs B Cioi CaHbuy u3naneka. Ho mynu gaxe
HEe OCTABUJIM CJIEIOB Ha YEPHOM KOTJIE, KOT{Ia ITOoTafaly B HEro!

Crott CssHbuy OB OYEeHb CYACTIIUB. MOTJIa JIX ero Cymep-Cuia CTaTh elle ay4iie?

Yro KacaeTcsd 6aHAUTOB, HYKHO T UM GOSThCSI CBEPXBECTECTBEHHOTO cyiecTBa? Cioli CAHbUY
yneIOHyICS. EMy pupeTcs: IpOBEPUTH CBOIO HOBYIO CUITy Ha KOM-TO!



[1] [IBysimepHbIe KJIETKH - 9TO KIETKH, KOTOPBIE CONEepKaT MBa sSapa. DTOT TUII KJIETOK Yallle BCero
BCTPEYAETCST B PAKOBHIX KJIETKAX.

https://en.wikipedia.org/wiki/Binucleated cells

[2] HeLa - 6eCCMepTHa${ KJIeTOYHAad JIMHUSA, UCIIOJIb3yeMad B HAYYHBIX UCCIIENOBAHUAX. Ona camas
CTapada u HauOoJjiee 4acTo HCIIOJIb3yeMad JIMHUA KJIETOK 4YeJIOBEKa.

https://en.wikipedia.org/wiki/Immortalised cell line

https://en.wikipedia.org/wiki/HeLa

http://tl.rulate.ru/book/31459/767447



