NeHom yenoBeka u c6op AHK - Acxu CBapyy
ABTOp Ony6nukoBaHo

Nowa, Agencia Césmica 30 mapta, 2023 .

OTpbIBOK 13 pa3roBopa co Ceapyy ¢ Sppbl

Ceapyy ¢ 9ppbil (9): CosHaHue nposienseT HK ¢ 6onee BbICOKMX NniaHOB B COOTBETCTBUM C
MPUHLMMOM CTOSIYMX BOSMH Y AOMUHUPYIOLLIMX YacTOT, HO Ha4yMHas ¢ cybaTOMHOro YpOBHS, YCIOXHSASACH
MO HanpaBfeHWIo K aTOMHOMY. [1pocTble MONEKynsApHbIE CTPYKTYpPbl, 3aTEM CMOXHbIE, KOTOpble
ChopMUPYIOT aMUHOKUCNOTLI U ApYrne aneMeHTbl, Heobxoanmble ansa co3gaHmnsa monekynsl JHK. 31o
Bcerga crieqysi WwabnoHy no NpyvHUMMY NiaHoB CTPOUTENbCTBA Ha 6onee BbICOKOM YPOBHE.

OTn NnaHbl Bcerga 6yD,yT cnegoBaTb MateMaTuUyeckmm wabnoHam CaKpaanon FeomeTpmm, KOTOpble
YHUKanbHbI ANdA KaXXgoro Co3HaHuna n nHamemaa, HUKorga He ogunHakoBbl, TOYHO TakK Xe, Kak HMKoraa
HEe 6yueT AOBYX OANMHAKOBbIX CHEXNHOK. ﬂy‘—ILLMM NPUMEPOM 3TOro ABNAETCA TO, KakK
nocnegoBaTenbHOCTb PUBGoHaYUM npeo6na,qaeT B npupoae: ynuTka, IMCT NanopoTHUKA, ABUXEHUNE
MasiTHUKa. Be3ge ogHa 1 Ta ke matemaTuka, 1 MatemaTtumka TOpOMAa — 3TO TOXKE Ta Xe MaTeMaTuka,
HO Ha CTYyMNeHb CITOXKHEeE. TOpOI/I,EI, SABNSIETCS OCHOBOW AN BCEro mMaTepumanbHOro, OT atomMma A0 KIeTK!,
s6noka, nnaHeTbl Unn 3Be3bl, ranakTukun.

[NepBoHavyasibHO Ha CNAHCKOM S13blke - BTopasd nososuHa 2022 roga

Po6epT: Acxu, Tbl 3HaeLwb YTO-HMOYAb O YEeNOBEYECKOM reHoMe?
Acxu: Yto-TO, B 3aBUCMMOCTM OT TOrO, YTO MM COBMECTUMO NN TO, YTO S 3HAHD, C TEM, YTO FOBOPUTCSL.

PoGepT: A npocTo He 3Hato, caenanu N OHU Kakne-To OTKPbITUSE UK YTO-TO ewé. A He 3Hato, CTaBAT
N OHM TaKXKe NoJ COMHEHNE reHOM YeroBeKa Kak TakoBOW. A 3TOro He NoOHUMato. A NoHMMato, YTo
reHom cBsizaH ¢ [JHK.

Acxu: A He 3Ha0, OTKPbLINN NN OHU YTO-HUBYAb B NocrnegHee BpeMsi. S 3HaK0 TOMbKO TO, YTO, Kak U BO
BCEM OCTaIlbHOM, TO, YTO OHU FOBOPAT OOLLECTBEHHOCTIN, HAMHOIO OTCTAET OT TOr0 YPOBHS, Ha
KOTOPOM OHW HaxoaaTcs Ha camoM aerne. OHK pelatoT pacckasbiBaTb 06LWECTBEHHOCTM O TEX UMK
WHbIX OOMOMHUTENbHbBIX BELLIAX TOMLKO, KOraa 3TO CIYXXUT KaKMM-TO UX LIENSM U NnaHam.

Kak 9 noHumato, reHom — 910 coBoKynHocTb [JHK, cocTtaBnsowmx reHeTuky Yenoseka. Ecnm
CYLLECTBYIOT pasnuunsa B onpeaesieHnsx, To 1 0 HAX Nnoka He 3Hato. S He BUXKY HUKaKoW pasHuLbl.

PobepT: MOXHO N1 XpaHUTb rEHOM KaXKoro 4Yernoseka, Unmn 4ernoBevyecku reHoM — 3TO HEYTO
obwee? [Ipyrumum cnosamu, CyLecTByeT N «ObLLMIA» reHOM YyenoBeka?



Acxu: 310 morno 6bl ObITb onNpeaeneHnem. l'eHom kak reHom pacsl, HK kak HK nHguenga, Ho s
cnekynupyto. N ga, ero MoxxHo xpaHuTb. Kak Habop reHeTudeckmnx xapakrepuctuk (3agasaembix JHK),
KOTOpPbIX, KaK ObINO peLweHo, NpeacTaBnAeT UM NpUCyTCTBYET Yy BCEX YENOBEYECKMX CYLLIECTB, Kak
obLias xapakrepucTuka.

PobepT: XopoLwo, kak y «pacbl». A kakoBbl 6yayT nocneacteusa xpaHernms HK Bcex nHanemaos
3emnn?

Acxu: 310 3aBUCUT OT Toro, Bo 6naro unu Bo Bpen. Ecnn OHK Bcex niogen xpaHnTcs, To korga KTo-To
3aboneBaeT, 3Ta MHGPOpPMaLUUA MOXET BbITb MCNONb30BaHa AN UCNPABEHNSA NOBPEXOEHUN, KAKUMU
Obl OHM HK ObInK, NYyTEM NPOrpaMMMPOBAHUSA AaHHbIX B MEOMLMHCKYHO Kancyny. B oCHOBHOM aTo
KacaeTCsl NOBpeXAeHNN, BbI3BaHHbIX TPAaBMaMu, NOCKOMbKY MeTabonmyeckne NoBpexageHna TpyaHee
MCNPaBUTb C MOMOLLIbIO MEAMLIMHCKOM Kancyrbl, Tak Kak OHY MMEIOT TEHAEHLUMIO NOBTOPSATHCS.

A ecnv roBopuTb O NIIOXMX LiENsIX, TO 3TU AaHHble MOryT ObITb MCMONb30BaHbI A5 NONy4YeHus
cneumndUnyeckor YacToTbl KaXaoro YernoBeka 1, Takum 06pa3oM, UCMOoSb30BaTh TakMe TEXHOMOMUM, Kak
CUMHTEeTUYecKasl TenenaTtmsi, YToObl KOHTPONMPOBATbL 3TOrO YerioBeka, 0 YEM OH AyMaeT, OT Yero OH
3aboneeT 1 korga. Bce 310 KOHTpPONMpyeTCst ANCTAHLMOHHO U MAET pyka 06 pyKy C nnaHamu no
BHEAPEHMI0 HAHOTEXHOSIOMMYECKOro rpadpeHa B BakLMHBbI.

Ero Takke MOXHO ncnonb3oBaTb 414 TOro, 4YTOObI BHeAPUTb CUrHan CoO3HaHuA OyWwn B KOHKPETHOro
YyerioBeka, NoCKOJIbKy OHK Takke asnsetcs KapTOVI YacCTOT, XapaKTepHbIX A4 KaXO0ro 4YerfoBeka. Ons
3TOro UCNONb3YKTCA KarncyJsibl NOrpy>KeHnA.

Pob6epTt: Oro. A BMXKy ABa BapnaHTa — XOpOLUUIA K NNoxon. ATo cneayrollee npeanoxexHe Mnona
Macka. CoxpaHatb [HK Bcex nogen, xmeyLumx Ha 3emre.

Acxu: [1a, 1 UMEHHO 30eCb MOXHO yBUAETb, 4TO Mack He Ha xopoLluen CTopoHe. NMoTomy YTo cbop
OHK kaxxgoro yenoseka yxxe M€t nonHeiM xogom. Cpeaum apyrux cuctem cbopa — tectol MNLP
(MMeHHO Ansa 3TOro OHM B OCHOBHOM U CO34aBanuch), aHanuabl KpOBM U3 KNMHUYECKNX nabopatopun,
GaHKM AaHHbIX NONULENCKMUX areHTCTB U T.N. Bcé aTo cobupaeTcs B LeHTpanbHbIN BaHK AaHHbIX,
KOTOpbIN HaxoamTcs nog koHTponem Kabana ¢ Takumm noabMu, kak lentc n Mack, B kadectBe
00LEeCTBEHHOrO NPUKPLITUSA. [TOMHUTE, YTO OHU TOMBKO NPUKPLITUE N HE UMEKOT pearibHOM BMacTy,
KOTOPY MM MPUNUCHLIBAIOT MOAMN.

[pyron nx nnaH B oTHoweHnn 6aHkoB AaHHbIX [JHK — 3HaTb, KTO €CTb KTO, 3HaTb, OTKy4a OHU
nponcxoaaT, obHapyXmBaTb HEYErIOBEYECKUX CYLLECTB BHYTPU YernoBeyeCcknx BUOKOCTIOMOB. JTO Kak
aTaka Ha ceMeHa U CnyCTMBLUMXCA Ha 3eMITo nHonnaHeTsH (Step Downs).

PobGepT: A, kaxeTcsa, nomHio, 4to [AHK Takke MOXeT ObITb MBMEHEHA C MOMOLLIbIO MEHTANbHOIO
kKoHTpons. 3HauuT, [JHK MoxeT BapbnpoBaTbCA B COOTBETCTBUN C TBOMM KOMNNEKTUBHBIM
Oeccos3HaTenbHbIM 34eck, Ha 3emne?

Acxu: Tak n ectb. OHa N3MeEHAETCS CO BpEMEHEM, MO Mepe CTapeHus Yernoseka, rae 6bl OH HU Xus.
UenoBeyeckas Hayka BUAUT TONbKO yKOpaymBaHue Ternomep (KOHYMKOB XPOMOCOM), HO B
OEeNCTBUTENBHOCTN BCE N3MEHSIETCA C Te4EHNEM BPEMEHN B pe3yribTaTe 9BOMOLUM CO3HAHNSA
NHOMBUAA NOA BNUSHUEM OMbITa, KOTOPbLIN OH NpMobpeTaeT U HakannMBaeT.
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PO6eET: KoHeuHo. A yBE€pEH, YTO HayKa He 3amMme4aeT Toro, 0 Yem Tbl rOBOpPULLb.

Acxu: BepHo. Noka HeT, nnn He Ha TOM YPOBHE, KOTOPbIV MPUHAT OBLLECTBEHHOCTLIO. TO, YEM A
Jerntocb ¢ BamMu cerogHs, 0onblue OTHOCUTCS K HeYernoBeyeckuMm MeauLUmHCKUM TexHonormam. He
YyenoBeyeckoe NoOHMMaHue.

Po6GepT: A noHumato. [ipyrumu cnoBamu, NOCKOMNbKY POCT MHOVBUAYANEH, HEKOTopble NoAN CMOryT
«n3meHnTb ceoto OHK» 6bicTpee, yem gpyrue. 3HauuT, ecnu JHK meHseTca ¢ Bo3pacToMm, 3Tu BaHku
OHK npnaétca obHoBnAaTe? «MamennBiasacay OHK yxe He BygeT Ton e caMom, 4TO XpaHunach B
BaHke.

Acxu: TeopequeCKM, na. OgHako, ypoBEHb aetann3aunnm nin TO4HOCTU Ha 4YerioBe4eCkomMm
TEXHOJIOIr'M4Y4eCKOM ypoOBHE HeOCTaTO4EeH ANlA 06Hapy)KeHVIFI TaKuUX TOHKNX N3MEHEHUM.

D,eno TakXXe B TOM, YTO A51d COCTaBJ1IeHNA UX nporpamMmm He oba3arenbHo HY>XeH Takomn YPOBEHb
TOYHOCTU UnNn getann3aunm MeNIKUX BHYTPEHHNUX nameHeHun B AHK nuaneuga ¢ teveHnem BpeMEHMN.
C tem, uto Y HUX eCTb, OHWM BMNOJIHE CMOTYT AefiaTb, TO YTO 3anfiaHnpoBasu.

OpHako crnefyeT OTMETUTb, YTO Takne HeborblUMe N3MEHEHUS CKIaabIBalOTCH Noka He chopMupyoT
Gonee KpynHble, a Te B CBOK o4Yepenb eLué Gonee KpynHble, YTO OTPA3UTCSA B 3HAYUTENTBHOM
N3MEHEHNN B YeroBeke-mHanBMae. B HEKOTOPLIX criydasx MM AeNCTBUTENbHO HEOOXOAMMO OGHOBMATL
CBOM JaHHbIE.

(B cny4yae yxxe pa3BuUTbIX HEYENOBEYECKMX LIMBUNU3ALMIA Fonorpaduyeckne KoOMnboTepbl MOryT
paspabaTbiBaTb NPOrHOCTUYECKNE MOAENN, KOTOPbIE NPeaABNaAT U3MeHeHUs1 B coxpaHéHHon [HK, Tem
CaMbIM B 3HAYUTENbHOWN CTEMNEHM COXPAHSS UX TOYHOCTb. HO 31O TpebyeT ypoBHS BbIMUCANTENBHbBIX
TEXHOMOMM, HaMHOTO NPEBbLILAKLLErO HbIHELWHWIA, MO KpanHen mepe, odomumnanbHbli, YeNoBEYECKUI
YPOBEHb).

PoGepT: M Korga Mbl roBOpUM O reHOMe YenoBeka, Mbl FOBOPUM O «TIMPUAHCKOM» FreHOME, MOCKOSbKY
370 Tonbko Yactb AHK nnn [HK, koTopas Hac oTnnyaeT, BEPHO?

Acxu: [Ina meHsa reHom — aTo coBokynHocTb AHK. [na mens.
PobepT: 3HauuT, y TanreteaHueB OQUH reHOM, Yy SHraHUEB — OPYron, a y nogen — Tpetun?

Acxu: 310 3aBUCUT OT TOYHOIO ONpeaerneHust croBa «reHoMm». B npyHumMne, Bce OHM B OCHOBE CBOEN —
nvpuaHubl. TONbKO NOAN YXKE UMEIOT SIBHblE OTNINYUS, HAanpUMep, B pasBUTUM CTPYKTYP MO3ra u
HEPBHOW CUCTEMbI, OTCYTCTBMM TenenaTum n aKCTpaceHcopHoro Bocnpusatus (PES Bocnpusatus),
cpeay Npoynx BeLewn, KoTopble Obifiv M3MEHEHbI Ha 3emIie C NOMOLLBIO MaHUMYSILUA BOCAPUSTUS U
MEHTanbHbIX MaHUMYNSALMWNA.

Po6epT: ViIMeHHO noaTomy ntoam sSBRASOTCA «BTOPUYHBIMY BUAoM. [a.

Acxu: K coxxaneHmto, UMEHHO TakMMU OHU N CHUTAKOTCS. O,D,HaKO, Nno MHEHUIO APYrnX, OHN Takxe
CHUTAIOTCA o6nap,aTens=|M|/| J'Iy‘-ILLIeIZ reHeTukun. Tak roBopAT aHapomeanaHubl N0 MHEHUIO Konnbepa.
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PobepT: M Acxu, y cBapyyHuaHok ogHa v Ta xe AHK, na? Nnu tBoa yxe otnnyaetca ot AHK Mapu n
TWHbBI?

Acxu: OHa y Hac npakTnyeckn oguHakoBas. Ckaxxem Tak, 9TO Hall reHOM, KOTOpbIN AenaeT Hac
TakMMW, Kakne Mbl ECTb, UM ONpeaenseT Hac Kak apyryto pacy. Ho y kaxaowm na Hac oHa
nHgmeuayansHa. XoTs Mbl NPU3HaEM, 4YTO aBAsieMcs «Spin off» unun TenreTeaHcKUM BapMaHTOM.

Pob6epT: Xopowo. Cnacubo, Acxu, 4To HEMHOro NposcHUNa aty Temy. lNotomy 4To GbINK NKOAMN,
KOTOpble FOBOPUIIN, YTO OHN HE MOryT cobupaTb Yyenoseyeckyto JHK.

Acxu: MoxeT 6biTb, B CMW OHM BHYLLAKOT, YTO 3TOro AenaTtb Hemnb3s, YToObl 06LLECTBEHHOCTD
CMOTpera B Opyryto CTOPOHY, NMOKa OHM 3TO AenatoT. ATO Aaxe He TaK COoXHO. S He NoHumato,
NOYEMY OHM FOBOPST, YTO 3TOrO Hemnb3s Aenatb. nu oHn He BUAST AN Yero, MTHOPMpPYs BCE, YTO OHU
MOrYT UCMONb30BaTb UMK BCE, YTO MOXET ObITb CAEMNaHO C 3TMMM AaHHLIMU B NiaHe KOHTPOIS
HaceneHus co cTopoHbl Kabana.

MCTOYHUKMK:

https://www.youtube.com/watch?v=00zbCZk6Snl

https://swaruu.org/transcripts/genoma-humano-y-recoleccion-del-adn-yazhi-swaruu



https://www.youtube.com/watch?v=oOzbCZk6SnI
https://swaruu.org/transcripts/genoma-humano-y-recoleccion-del-adn-yazhi-swaruu

