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[TpoekT posLumdpyBaHHsa reHoMy nroamHK (Human Genome Project) byB ogHuM i3
HanamBITHILLIMX HayKoBMUX MPOeKTiB XX CToniTTd. BiH TpmBaB 13 POKIB | 3aKIHUMBCS Y
2003 p. [MpoekT MaB Ha MeTi NobyayBaTn AOCTATHLO TOUHY FEHETUYHY KapTy (3 KPOKOM
2-5 cM), otpumat MOCNIAOBHICTE 3 MNpA nap ocHoB [AHK, iAeHTUdIKYBATU FEHHI
NOCMIAOBHOCTI, BW3HAYMTWM TEHOMHI Bapiauii. Y peaynbrati BUKOHAHHA MPOEKTY
nobygoBaHa reHetTnyHa Kaprta 3 Kpokom y 1 ¢cM, otpumaHi nocnigoBHocTi 99,9 %
eyXPOMaTUHOBUX AINAHOK FreHOMY 3 TOYHICTHO 99,99 %, oTpuMaHO 15 TUC. MOBHWMX
kAHK Ta ineHTMdikoBaHO ONNM3bKO 3 MIIH HYKJIEOTWUAIB, LLO BapilOrTh Y reHomax
noanHn (SNP - single nucleotide polymorphism).
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TpaauuiMHO TeHOM JHOAMHY NPEACTaBMAAt0Tb 9K CYKYMHICTb nochigoBHocTen OHK 22
ayTOCOM | [IBOX CTATEBMX XPOMOCOM X Ta Y. He3Baxatouu Ha BESIMKNKA PO3MIp reHOMY
(Mpnbnn3Ho 3,2 MNPA Nap OCHOB), BEPXHSA OLIHKA KiNlbKOCTI DISIKOBMX TEHIB Y TEHOMI
NAOMHN He nepeBuLLye 25 Tue (iaeHTudikauig Beix reHie PHK € gocutb ganekotwo Big
OCTaTO4YHOro 3aBeplueHHs). OcTaHHI Bepcii kartanory OiNKOBUX TeHiB  JHANHM
BKJIHOYAKOTb 6NnM3bKo 271 TnUC. BINKoBMX reHiB | 4 tnuc. reHie PHK (ocTtaHHS oOuiHKa €
HaMeBHO 3aHMXEHOK). 3arafibHa [OBXWHA KOAYHUMX [AINAHOK TEHIB  [OPIBHIOE
npnbnm3Ho 34 MNH nap OCHOB, TOOTO cTaHoBUTL 1,2 % reHomy. CknagHilLuMM €
BM3HAYEHHS 3B'A3KY MK T€HHMM JIOKYCOM, MPOAYKTOM | COEHOTUMOM, AKWMA BIH MOXeE

3YMOBJTOBATW.




Mosiekyno OHK poamipom 16 tnc. 569 nap OCHOB | MICTUTL 37 TeHIB: reHun BINKiB, SKi
OepyTb y4acTb B OKUCHOMY chocdopunitoBaHHi, 2 reHn pPHK i 22 reHn TPHK.
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ApepHa reHomHa [OHK noguHW  opraHizoBaHa Yy XPOMOCOMW.  HopmanbHUM
XPOMOCOMHWUI HabIp NAWMHWU CKNAAaeTbCs 13 46 XpOMOCOM: 22 Map ayToCOM i nmapw
cTtaTeBMx XpoMocoMm (XX y XiHOK Ta XY y 4oroBikiB). PiBHOMIpHO nodapboBaHi
MeTadpasHi XPOMOCOMU NIFOANHM 33 PO3MIPOM | MOPADOOrIE NOAINATLECA Ha CiM rpyn
(MO3HAaYatTLCA NAaTUHCLKUMKM NiTepamu Big, A ao G). Ongd 6inbll TOYHOI iAeHTUIKaLLi
XPOMOCOM Ta IXHIX CreuumIivyHnX AOINAHOK 3aCTOCOBYHOTb  CreLianbHi  MeToam
AnepeHLinHOro 3abapBrieHHs XPOMOCOM, SKi 6a3yTbCd Ha BUKOPUCTAHHI MEBHUX
DapBHUKIB | Npoueayp nonepeaHbol 06pobkK Npenaparis. HannoLwnpeHiLLMM MeToaoM
anepeHuinHoro nodapbyBaHHa € meton G-3abapBrieHHs, KUK 403BOSMSIE OTPUMATH
XPOMOCOMW, HEPIBHOMIPHO NOodoapboBaHi Mo A0BXWHI. MantoHOK YepryBaHHA TEMHUX |
CBIT/INX CMYT € YHIKaNbHUM A9 KOXHOI Mapu roOMOSOrNYHMX XpoMocoMm. LlikaBo, Lo
TEMHI Ta CBITNI CMYTM acouinoBaHi 3 AingHkamu, 3baradeHnmn Ha AT- i GC-napu
BiAMOBIAHO (TOOTO, BIAMOBIAHO, 3 TEHOMHMMW 30HaMK, 30ara4yeHMMM Ha MODINbHI
eneMeHT/ Ta KoAytoui NoCNIZAOBHOCTI). [TpakTUUYHO Taky caMy KapTUHY YepryBaHHA CMyrT
nae wMeton (Q-3abapereHHs (ba3yeTbCAa  Ha  BUKOPUCTAHHI  CPNIYOPECLIEHTHUX
apBHUKIB). MastoHOK CerMeHTiB npun R-3abapBneHH! € NPOTUIEXHUM A0 Takoro, Lo
crnioctepiraeteca npu G- i Q-3abapBneHHax: R-no3antmeHi cmyrn Bignosigatots GC-
3bara4yeHnm AingHKkam reHomy.




ICHYIOTb TAKOX MEeTOAN ANMEPEHLINHOrO 3abapBreHHs, O AO3BOMAKOThL, HAMPUKNAA,
BUSBMATU LEHTPOMEPW Ta NEPULIEHTPOMEPHUM reTepoxpomaTnH (C-3abapBrieHHs) abo
40epLeBi opraHizatopy - Micud nokanizauii  knacrepie reHiB pPHK - (AOP-
3abapBreHHS), AKi 3HAXOAATbCH Y NOAMHU B OiNISHKAX BTOPUHHOI MEPETAXKM KOPOTKMX
nneyen akpoLIEHTPUYHMX XPOMOCOM (XpoMocomun 13-15, 21 1 22). Pesynstatn aHanisy
reHoOMY JIIOAMHM CBigYaTh NMPoO HaA3BUYANHO BUCOKY MOAIOHICTL nocnigosHocTen [HK y
PI3HUX IHOMBIAYYMIB: BIAMOBIAHO OCTAHHIM  OUiHKaM, Oyab-gki OBl JHOAUHW €
IAEHTUYHUMW 332 HYKNEOTUAHUMW MOCHiA0BHOCTAMKN Ha 99,5 %, TOBTO BCHA CYKYMHICTb
PIBHOMAHITHMX PeHOTUMIB Yy NIOANHK 3YMOBIIOETECA BapiaLigMn Tinbkn 0,5 % reHowmy.
[lepLunmu, Lie 3a40Bro 40 nosiBu MeToAiB cekBeHyBaHHA [1HK, Oynn onncaxi BapiaHTu
reHOMY JIOANHU, FKi XapaKTepu3yTbCa 3MIHOK KINTbKOCTI N CTPYKTYPU XPOMOCOM.




AHeynnoigii  Ta  XPOMOCOMHI  nepebyaoBM  4aCTO  acouioBaHi 3 PI3HMMU
3aXBOPIOBAHHAMMK, afie retepomMopdiaM TOMOJSIOTIYHUX XPOMOCOM (HasiBHICTb Yy HKX
CEerMeHTIB, $Ki BIOPI3HATLCA 3a PO3MIpoM, Mopdonorietdo abo  0cobnmMBOCTAMM
3abapBrieHHs) He OOOB'A3KOBO MOB'A3aHUM 3 MATOJIONYHUMKU 3MIHAMU DEHOTUMY 1
JOCTaTHbO YacTO 3YCTPIYAETLCH B JIFOACHKIA nonyndauii (XPOMOCOMHUIA MOSIMOPMI3M).
Taki Benuki reHoOMHI 3MiHU, O TOopKatTbCd nocnigosHocten [AHK poamipomM noHad 3
MJTH Nap OCHOB, BM3HAYatOTb 9K MIKPOCKOMIYHI CTPYKTYPHI BapiaHT.




Y npoueci aHanidy HyKneoTUaHMX NOCIAOBHOCTEN MANHU Oy BUSABMEHI YNCIIEHHI
"npibHoMacLUTabHI" BapiaHTX FTEHOMHMX MOCHIAOBHOCTEN, PO3MIP AKUX HE MEPEBULLYE
1 Tmc. nap ocHoB. [MpnbnmnzHo 80 % Takmx OHK-BapiaHTIB NpeacTaBieHO Y BUMAL
NOOANHOKMX HyKneotuaHmx 3amiH (SNP). 3a npubrmsHumMM OuiHKamMn B NIOACHKIN
nonynauii ogHa HyKneotuaHa 3amMiHa 3ycTpidaeTbca Ha KOXHI 300 HykneotuaHmMx nap.
Kpim SNP go "apibHomaclutabHux" BapiaHTiB reHOMY BIOHOCATb HEBENUKI Aenedli,
Aynnikauil Ta iHBepCii, BapiaLlii KiflbKOCTI MIKPO- Ta MiHicateniTHux noBTopiB. SNP i
APIOHI NepebynoBKY CMOCTEPIratdTbCs TAKOX Y MITOXOHAPIASIbHOMY FEHOMI.




Ha nouatky XXI ctopivyg Oynv po3pobreHi HoBi migxoaun edeKTUBHOro aHanisy
CTPYKTYPW TEeHOMY, SKi A03BOSUIIA BUABUT BapiaLii HYKNeoTUAHMUX MOCIAOBHOCTEWN,
LLIO MaKOTb MPOMIKHY AOBXWUHY MiX 1 TUC. Ta 3 MJTH Nap OCHOB. Taki reHOMHI BapiaHTu
OTPUManM HasBy CYOMIKPOCKOMIYHUX CTPYKTYPHUX BapiaHTiB. CyOMIKPOCKOMIYHI
CTPYKTYPHI BapiaHTX B oCHOBHOMY npeacTtasrieHi iHBepciamm 1a CNVs (Copy-Number
Variants) - BapiaHTamy 3a KiflbKICTHO KOMin eNnemMeHTIB MOCNIAOBHOCTI MOPIBHAHO 3
"eTanoHHUM  reHOMOM".  HWHI  onmMcaHO  [Oekinbka COoTeHb  CYOMIKPOCKOMIYHMX

CTPYKTYPHWX BapiaHTIB.




[Ton JOCNIAXEHHI IHAMBIAYANbHUX TEHOMHKMX Bapiauii OCHOBHY yBary npuaingtots SNP
Ta iHWK1M "gpibHOMacLUTabHUM" reHOMHUM BapiauiaM. BBaxaeTbCsd, O came BOHM
3YMOBJIHOKTb  PIBHOMAHITHICTb  DEHOTUMOBKX BapiaHTIiB, a TaKoX MOXYTb OyTu
BIANOBIAANIBHUMW 332 CXWUSTbHICTb A0 AEAKMX XBOPOO 3a Aii HECNPUATNIMBMX (DaKTOPIB
cepenosula. OueBMAHO, WO Oinblla YactuHa "ApibHOMAacLUTabHMX" Bapiauin
CMOCTEPIraeTbCs B HEKOAYOUNX AINAHKAX TeHOMY (AKMX MPOCTO 3HAYHO OinbLUe), | Taki
BapiaLlii He BNJIMBAKOTb Ha CTPYKTYpY OINKiB. ToMy aHani3 B OCHOBHOMY 30CepeXytoThb
Ha EK30HHWX BapiaHTax, OCOOMMBO HA HECUMHOHIMIYHMX HYKIEOTUOHUX 3aMi-Hax.
[1poTe, HaKoMUUyKTLCA AaHi MNPO POSflb CUHOHIMIYHMX 3aMIH | 3aMiH Y HeKo4yHu4MX
OINgHKaX y AedKnx oeHOTUNOBKX MposBax.




KpiM yCTaHOBMEHHSA 3B'A3Ky nosiMopdiaMm - doeHotun, "apibHomaclutabHi" Bapialii
rEHOMY BWKOPWUCTOBYKTLCS ANA MNOTPed MeAWYHOI TeHETUKM (Mpn BUSABIIEHI HOCIIB
PELECUBHUX MYTAHTHUX TEHIB), MNOMNYNAUIMHOI TEHETUKM JIOAMHN  (BU3HAYEHHS
CMOPIAHEHOCTI MK MonynauigMmn  noaen) | CyaoBO-MeAUYHOI  eKCrepTuan npu
BCTaHOBJIEHI 0COBUCTOCTI abo BaTbKIBCTBA (Y LIbOMY BUMNAAKY LLUMPOKO BUKOPUCTOBYHOTh
NONIMOPMI3M 3a MiHI- Ta MIKpocaTeniTHUMK fIokycamun). MiHi- Ta MiIKpocaTenitn €
rinepsapiabenbHUMM TaHAEMHUMM NMOBTOPAMU. [XHA PI3HOMAHITHICTb HACTIfNIbKK BUCOKA,
LLO KOXHa nanHa (KpPiM  MOHO3UTOTHUX ONU3HIOKIB) Mae IHAMBIOyanbHUA  Habip
BAPIaHTIB JaHMX MOCIAOBHOCTEN. 3a UMM Habopamu OAHY NFOAMHY MOXHA BiAPI3HUTH
BiZ, IHLLIOI TaK camMO Nerko, §K | 3a BigbuTkamy nanbuiB, TOMy METOAMKA iAeHTUIKaLi
OCODUCTOCTI 3a MiHI- Ta MiKpocaTteniTHUMK  MoBTOpaMu  oTpumarna Hassy [HHK-
dOIHFEPNPUHTUHTY.




Tox, NOBTOPIOBASIbHI MOCIAOBHOCTI Y TEHOMI NIOAMHN MOXHA 00’'eIHATK B KifibKa rpyn:

v Bucoko4yacToTHi nosTtopu (catenitHa [HK)

v T1oMipHI YacTOTHI NOBTOPW (MaNOKOMiNHI MOBTOPW)

v' |[HBEPTOBAHI MOBTOPU

v MiHi Ta MiKkpocaTeniTHi NoBTOpU




v CartenitHa [HK — ue nocnigosHictb 3 5-5000 n.H. sKka NOBTOPKETHCS MINbNOHM pasiB
| YTBOPKOE KNACTepu MNEepeBaXHO Y LEHTPOMEPHUX Ta TENIOMEPHUX AiNdHKaX
XPOMOCOM.

v [TOMipHI YaCTOTHI MOBTOPU HE YTBOPKOKTb KNACTEPIB Ta YEPIYThCA 3 YHiKaNbHUMM
NOCIAOBHOCTSAMM.

v’ [loeri gncneprosaHi nostopu (5000-7000 n.H.) obmexeHi 3 0b6ox OOKIB NPAMUMM
nostopamu (300-600 m.H.).

v KOpOoTKi AMCneproBaHi MOBTOPW aKTMBHO TPAHCKPUOYIOTLCS K KOMMOHEHTW IHTPOHIB
abo gK CaMOCTINHI ENTEMEHTMW.

v’ |[HBEPTOBaHi MOBTOPU CKMNaAatTbCs i3 ABOX iAEHTUYHMX KoMt goBxuHoto 300 m.H.,
PO3TALLOBAHMX Yy 3BOPOTHIN MOCHIAOBHOCTI CTOCOBHA OAHA OAHOI Ha BIACTaHI BIA
HyNg 40 AeCATU TUcad n.H. BoHn cknagatotb 40 5% reHomy, | He MeHLLEe TPETUHM 3
H1X € NaniHAPOMamu, L0 BXOAATb A0 CKiaay PerynartopHuX eneMeHTiB reHOMY.

v'MiHi- Ta MiKkpocaTeniTHi MOCNIAOBHOCTI — LI PO3CisHI MO reHOMy KOPOTKI TaHAEMHI
NMOBTOPW.







OCHOBHWM KlaCoOM TaHAEMHO MOBTOPKBAHMX MOCHIAOBHOCTEN € LieHTpomepHa [HK.
HaibifbLL  PO3MOBCIOAKEHUI TUM LeHTpoMepHoi OHK — ue anbdooigHa OHK. I
CEerMeHT MarTb JOBXUHY NpubnnaHo 170 n.H. Lli oanHML yTBOPHOKOTL PAaM, AOBXKMHA
Akmx Big 250 T.M.H A0 5 MITH M.H. | BOHM cKnagatTb Npnbnn3Ho 3% reHoma. BecepenHi
OZHOro pAay NOBTOPU HeIAeHTUYHI, BOHW TPOXM BIAPISHAKOTLECH, | MIX XPOMOCOMaMM L
BIAMIHHOCTI LLe cyTTeBiLi. LleHTpomepHa [JHK yTBOpOE LeHTpOMEPU, FKI € CKNaAHUMM
YTBOPEHHSAMMN, WO OKpIM [NHK MICTATh OiNKK KINbKOX TUMIB A0 SKUX MPUEOHYHOTHCS
HUTKI BEPETEeHa Nnoainy nifg vac noainy.




TaHOEMHO MOBTOPHOBAHI  MOCNIAOBHOCTI  3HAMAEHI TakoX B Teniomepax, Lo
PO3TALLOBYHOTLCH HA KIHLAX XPOMOCOM. Y NIOANHMU TENOMEPHUMM MOCIAOBHOCTAMN €
GGGTTA, B pi3HMX XpoMOcOMax BOHWM MoBToptoroTeCA Big 250 go 1500 paasis.
OctaHHIM Yacom TenomepHa OHK npuBepTae yBary yepes3 3HanaeHUM 3B'A3KOM MiXK
CKOPOYEHHAM TENIOMEep Ta CTAPIHHAM. Y COMaTUYHUX KIITKUH Ta Yy KynbTypi KNITUHU
MatoTb OBMEXeHYy 30aTHICTb AN PO3MHOXEHHSA Yepes, Y TOMY YUCHI, | CKOPOYEHHS
Tenomep. OaHak y 3apoaKoBuX (CTaTEBMX) KITITUHAX, | CTBOIOBUX KNITUHAX Ta Y AEAKMX
PaAKOBMX KMITUHAX € doepMeHT TenoMepasa, 34aTHUMA  BIAHOBMOBATU  TENIOMEPHI
NOCNIAOBHOCTI, 4K 3@ MOro BIACYTHOCTI CKOPOYYHTLCS Mid Yac KOXHOI pennikauiHK.
Tenomepasa Le He3BUYarHNK DEPMEHT AKUN CKNafdaeTbCd 3 ABOX KOMMOHEHTIB: PHK
Ta binok. Came PHK cnyrye matpuuero Ansg BiAHOBIEHHSA BTUPAYEHUX TENOMEPHUX
NMOBTOPIB.




[edki iHWI Krnacu TaHOEMHO MOBTOPKOBASIbHUX MOCNIAOBHOCTEM — LE TeHUu ANd
Hekoayunx PHK. Hawmbinbll BigoMumMn 3 HUX € reHn and pubocomManbHoi PHK. B
rEHOMI JIOAMHW € MATb TPYM TaKMX FEHIB, KOXHA 3 AKMUX MICTUTb 6ing 60 konin. BoHW
PO3TALLOBaHI B KOPOTKMX Mfiedax akpoLeHTpnuyHnX Xxpomocom 13, 14, 15, 21 ta 22. L
knactepu ana pPHK pasom 3 KinbkoMa goaaTtkoBumun ginaHkamu NHK oTpumanm HasBy
A0PULLIKOBMX OpPraHizatopiB, TOMY LLO KOXEH 3 HUX MOXE YTBOPUTU AOPWLLIKO, LLIO
pPO3TalloOBYETLCA Y Aapi. lcHye Oinbll Hix 80 TnniB prubocomanbHux OINkiB. BoHW
CUMHTE3YITbCA Yy UMTOMMa3Mi Ta MIrpytotb B 44p0, Ae 3B43ytoTbcd 3 PPHK, gka
YTBOPHETLCA B 44pi. KpiM TOro y 36opui prbocoM npuinMaroTb yy4acTb HEBENUYKI
Hekkoaytodl PHK kinbkox TtuniB. B xpomocomi 1 po3lTalloBaH Lle OAWH KiacTep
TaHAEMHWX MOBTOPIB A1 IHLLOro BaXJIMBOTO KOMMOHEHTY pnbocom — 5S-pPHK.







[lncneproBaHi MOBTOPHOBAHI MOCHIAOBHOCTI 3a3BMYail PO3TALLOBYHTLCA B FEHOMI
OKPEMO, a He KNnacTepamu. 3riiHO 3 po3Mipamu ix noainatoTe Ha Agi rpynn: Aosri (LINE)
Ta kopotki (SINE). Obuasa knacu ue pyxoMi (MODBIMbHI) TeHETUYHI eNeMEHTH, LLO
MaloTb Ha3By PETPOTPAHCMNO30HWU. DYHKLIOHYHOUMMA  PETPOTPAHCMO30H  34aTeH
PO3MHOXYBATK CaM cebe, abo MNoAibHI NOCNIAOBHOCTI. PeTpoTpaHCNO30HN MOXYThb
BMHUKATK 9K PETPOBIPYCH.

OOHMM 3 HaMBaXXNMBILLUWX  KfaciB  OWMCMNEProBaHMX  MOBTOPHOBASIbHMX
nocnigosHocten € LINE-1 abo rpyna L1, gka npefacrtaBneHa y reHomi JoAMHU Y
kinbkocTi Ao 500000konin Tta cknagae npubnnaHo 15% BCbOro reHomy. binbLUICTb
enemMeHTiB L1 ue CKopoYeHi Komii MOBHUX OAMHULL, AOBXMHA dknx cknagae oing 5000
MN.H., MPOTe KiNbka TMCAa4y enemeHTiB L1 matoTb MoBHI A0BXWHY. Tinbku 40-50 3 HUX
doYHKLIOHYHOTb, BOHWM KOAYHOTH KiflbKa OINKiB, AKi 34aTHI BUKIMKATKU TPAHCMO3uLI0 abo
came L1, abo geskux iHLLIKX MODINbHUX enieMeHTIB. EnemeHTn L1 mMicTaTh ABa reHa, Lo
MatoTb Ha3BYy BiaKpUTI pamku 3unTtyBaHHA (ORF). ORF1 koaye Binok akmnin 38'93yeTbC4d 3
HyKneiHoBuMK Kucnotamn, ORF2 kogye | 3BOPOTHHO TpaHCKpInTasdy (Len OePMEHT
BMKkopuctoBye MPHK ¢k matpuuto ang cuHteldy oaHonadutorool [NHK, k[IHK) Ta
eHZOHYKNeasy, dka pobutb po3pian reHoMHoI AHK kyam moxe Bbyaysatuch k[HK.




Konn MPHK 3 enemeHta L1 TpaHCnetTbcd, TO OINIKM L0 YTBOPUIIUCE MOXYTb
besnocepenHbo 3B'd3yBaTUCh 3i cBoetd MPHK. Takmm komnnekc 6inka 3 PHK
nepeMilllyeTbCa B 44P0, A€ eHAOHyKfeasa po3pizae oauvH 3 naHuroris OHK i
YTBOPHETLCH BiflbHUI KIHELb. 3BOPOTHA TPAHCKPUMNTA3a BUKOPUCTOBYE L0 AINAHKY OS5
CuHTe3y 3aTpasku Ta yTBopetd [HK-komito MPHK enemeHta L1. BpeluTi yTBOPHOETLCH
Apyrvin naduoxkok kAHK | gsonaHLoroBa Mosnekyna BOYOOBYETHCS B XPOMOCOMY Ha
MICLII OZJHOHUTKOBOIO PO3PUBY.

BBaxaetbCd, WO 3BOPOTHA TPAHCKPINTa3a BIAMOBIAAE TaKOX 3a YTBOPEHHS
npoueccoBaHux ncesaoreHis, wo € OHK-konigamu MPHK T2 BOYOOBYHOTHCS Yy MICLS
HEeroMonorivyHi BuxigHomy reHy. Ll mceBgoreHn He MICTAaTb IHTPOHIB | 3a3BMYan He
eKCrnpecyrTbea Y BUmnsAai noninentuais. Lle BinbyBaeTbca yepes te, Lo BOHK abo He
MICTATb PErynaTtopHMX MOCHiAOBHOCTEN, abo MakoTb MyTauii. [lceBgoreHn [oBOSi
PO3MOBCIXEHI Ta B reHOMI NitoanHKM ckiagatotb 0,5-1%.



Hanbinbwmn knac enementiB SINE cknapaetbeca 3 nochnigosHocten Alu. B reHowi
FOVMHU MICTUTLCH BINg MinbKMOHY nocnigoBHocTen Alu, WO AopiBHIOE NpnbnmnaHo 10-
12% Bciei [JHK. [loBXunHa OCHOBHOI OAuMHULI cknagae npubnmnaHo 300 n.H., ane B
knaci Alu ICHYHOTb | IHLUI NOCNIAOBHOCTI. BOHWM 3HaXoOATbCA NEepeBaXHO MiX reHamu Ta
B CepeuHi IHTPOHIB, ane IHKOMM MOXYTb BXoAMTK A0 cknaay MPHK. [locnigosHocTi Alu
He KoaywTb OIfKiB | TOMy He 34aTHi caMi nepemiwlyBatucb. OpgHak barato
nocnigoBHocten Alu TpaHCKPUOYOTLCS Ta MatOTb Ha KIHLSGX KOPOTKI MOCHIAOBHOCTI
noAibHi go PHK'y enemenTiB L1. |, came ToMy, iICHY€E NMOKM LLIO He MiATBEPAXEHA AyMKa,
LLIO CPEPMEHTU AKI MPOAYKYHOTb eneMeHTn L1 npunmatoTb y4acTb B PETPOTPAHCMIO3ULLI
nocnigosHocten Alu.

BbyagoBa HOBOro MobinbHoro enemenTta B [IHK mMoTeHUinHO 3aatHa NOpYLUMTA COYHKLLIKO
reHy. Y noamHmn BigoMo 6ing 30 3axBOPHOBaHb, LLO BUKJIMKAHI PETPOTPAHCMIO3ULIE.
binbl TOro, HagBHICTb BEJIMKOI KIIbKOCTI  CMOPIAHEHWX TMOCHIAOBHOCTEN MOXE
NPWU3BECTN OO0 BTpaTK abo Aynnikauii reHeTMYHOro Matepiany nig 4Yac Menosy Ta
BUKIIMKATX MNOABY aHoMalbHUX doeHoTuniB. [loBToptoBasnbHi nocnigoBHocTi B NHK
HaZarTb FreHOMY €BOJSHOLLIMHOI MIACTUYHOCTI Ta € BAXJIMBUM XKEPESIOM 3MIH reHOMY.







KapTyBaHH4 reHiB NMOANHY — Lie HaA3BUYanHO CKNaZHe 3aBAaHHS, gKe NpoTe TPOXU
NONEryeTbCsd Yepes Te, WO AesKi reHn 3ibpaHi B knactepu. [ng KapTtyBaHHS reHiB
NOMHU BUKOPUCTOBYHOTH PIi3HI METOAM, MPOTE OCODIMBO €MEKTUBHUMK BUSBUITUCH
METOAMN TEHETUKM COMATUYHUX KITITUH. [ly)Xe 4acTo X NoeaHYtOTb 3 IHLLUMMK NiAXoaamum
— BMBYEHHSAM POAOBO/IB, BUKOPUCTAHHAM MIYEHNX 30HAIB, rOpuan3aLietd HyKNEeIHOBMX
KWCNOT Ta IHLLUMMW.

CbOrofHi reHeTu4Ha KapTta XpoMocomn 1 € HambinbLL AeTanbHOHO.
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[TpoayKTN OEAKNX TEHIB XPOMOCOMU 1 NErko BU3HAYUTK Y OKPEMOI NOAMHN, 1, TOMY,
X MOXHa BUKOPWUCTOBYBATY AJ19 reHETUYHOIO aHanidy poauH.

BennumHa reHomy NOAMHKM Yy caHTUMopraHax cknagae 3000, 1obto Ha OnHy
Xpomocomy npunagae npubnnsHo 130 cM. CyyacHi MeTtoam 3abapBneHHs 403BOSUIN
Buasntn go 1000 cmyr Ha ycix XxpoMmocomMax. Tox, oAHa CMmyra BUSABIIEHA
LNTOreHETUYHO Bifnosigae npubnmsHo 3 cM.

[EHHOIHXEHepHI MeToaM MatkTb BWLLY PO3AiINbHY 34aTHICTb. 3aCTOCOBYHOUM L
METOAM MOXHa KapTtyBaTtu nocnigosHocTti AHK gosxuHow Biag aekinbkox 4o 100000
MN.H., Ue cknagae npnbnnsHo 0,1 cM.

[ocutb  ycnilwHO  BIADYBAETbCA  KAPTyBaHHA  reHiB  X-XpoOMOCOMW.  [eH
BiAMNOBIAANbHMIA 3@ KOMbOPOBY ChinoTy 0OyB nokanizoBaHun e y 1911 poui.
OcobnMBOCTI yCrnaakyBaHHA Oanv MOXIMBICTb JlOKanidyBaTM B X-XPOMOCOMI MOHaA
100 nokyci..
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