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B1aKkpuTTA sSIBUINA 3YCIJICHOTO YCIIaAKyBaHHS.
Oco0JMBOCTI yCHaJAKyBaHHS IIPHU 34CILICHOCTI. I pymu
3YCIIIICHHS.

KpocuHnrosep. Jloka3u NpOXO/PKCHHST KPOCHHTOBEDY.
JI1H1/iHE po3TallyBaHHS I€HIB B XpPOMOCOMaXx.

[ eneTnuH1 kapTy. [IpuHIun ix mooynoBu. LluTonoriyHi
KapTH XPOMOCOM.

XpOMOCOMHA TEOPIsS cHaJKOBOCTI MopraHa, ii OCHOBHI
MMOJIOYKEHHS




XPOMOCOMHA TE€OPI CIIAKOBOCTI

XpoMocoMHa Teopis crmaakoBocTi chopmynaboBaHa T. X. Mopranom 3a pe3yiabTaTaMH CBOIX
TOCTIKEHb. 3a 1i JIOTIOMOTOK 3'iCOBAaHO MaTeplajibHy OCHOBY 3aKOHIB CIAJKOBOCTI,
BCTaHOBIICHHX I. Menaenem, 1 T¢, YoMy B IIEBHHX BHITQJIKaX yCHAIKyBaHHS THX YH IHIIUX O3HaK
BiJ1 HUX BIIXUIs€Thbcs. OCHOBHI MOJIOYKEHHS XpOMOCOMHOI T€OPii CIIaKOBOCT1 HACTYIIHI:

I'enn po3ramoBaHi y XxpoMocomax i 3aiMalOTh NEeBHI JiJITHKH; ajIeJIbHI TeHU 3aUMaIOTh Y
TOMOJIOTIYHHX XPOMOCOMAX OHAKOBI ALISTHKMN;

reHHU PO3TAIIOBAHI B XPOMOCOMAX Yy JIIHIHHOMY MOPSIAKY;

SIKIIIO IBA TeHA 3HAXOAATHCS B OJHI XPOMOCOMi, TO BOHH YCIIAJIKOBYIOThCH Pa3oM
(34emnJieHo);

XPOMOCOMH — I'PYIH 34YeIJICHHS I'eHIB: yCi FeHH OHi€l XpOMOCOMHM YTBOPIOIOTH Ipyny
34YeIJICHHS, 3aBASIKH Y0MY JAesIKi 03HAKH YCNAJAKOBYIOTHCS 34EIJICHO.

MiK roMoJIOTIYHUMHM JUITHKAMHA FOMOJIOTIHMX XpOMOcoOMY Npo@a3i nepuoro MeMOTUIHOT0
oAy BiZ0yBa€ThCS KPOCUHIOBEP;

BincTtanb Misk reHaMu PONOPUiHHA MPOUEHTY KPOCUHIOBEPY MisK HUMM.



[licast BIAKPUTTS CBOIX 3akoHIB MeH/Ienb KOHCYNbTYBaBCS 3
Herenem — mpodecopom I'imbaenbbepreskoro yHiBepeutety. Toi
OpajuB HOMY MEPEBIPUTH 1il 3aKOHH Ha SIKOMYCh IHIIOMY 00’ €KTI
TOTO X CiMeiicTBa. Menens B3sB sicTpebinKy. Lle pocnuna 3 Toro
K CIMEWCTBA II0 1 TOPOX. MeHIenb B3sIB TK CaMl O3HAaKH, 110 1y
ropoxa, aje BlH HE OTPHMMAaB THX PE3YyJIbTaTIB, SIKI BIH OTPUMYBaB
10 1boro. BiH HIYOro HE 3HAB HpPO XpOMOCOMH Ta T'CHU. K0 y
rOpoXy VyCl1 O3HAaKM 3HAaXOJWJIMCh Yy pI3HUX XpOMOCOMax 1
YCTIaJIKOBYBAJICh HE3AJIEKHO, TO Y SICTPEOIHKH 11e OyJI0 HABITaKH.
MeHzenb 0TpUMaB 30BCIM HE3PO3YMLT1 PE3YNIBTATH — PO3IICIUICHHS
Ha Oararo kiaciB. Lle BigOynocs Tomy, 10 TEHU KOJIBOPY, POCTY Ta
1H., SIK1 PO3MISJIAINCS Y TOPOXY Y SICTPEOIHKH YCIIaJKOBYBAaJIMCS
34EIIIICHO.



SIKIIO TeHU MICTATHCS B PISHMX XPOMOCOMAX, TO BOHM DOSMOIUISIOTHCS IO
ramMeTax y MOBHIW BIAMOBIIHOCTI 3 PO3XO/KCHHSIM XPOMOCOM y Meiio3i. OnHak
TCHIB 3HAYHO OLIBIIE, HDK XPOMOCOM. Y JIONMHH HAapaxoByIOTh Ouibuie 30 THC.
reHIB Ha 23 mapyd XpoMOCOM, OTKE B OIHIH XPOMOCOMI MOXYTb 3HAXOZUTHCS
COTHI TreHiB. [[uM TOACHIOETBCA TOM (HAKT, MO YMMAJIO TEHIB MOXYTh
yCIIaJKOBYBAaTUCS Pa3oM, TOOTO K OJMH I'€H.

[enn, mo Hajexarh OHIM XPOMOCOMI, CKIAJAIOTH OAHY IPYIy 34ellJIeHHs.
KinbkicTs TPyN 34YCIVICHHS y AWIUIOIAA MYyCHTH [OPIBHIOBATH KIIBKOCTI IIap
XpOMOCOM a00 (W0 OfHE 1 TE ) KUILKOCTI XPOMOCOM TaIljIOiTHOTO HAOopy.
CkazaHe TOBHICTIO MIATBEPAWJIOCA B JOCHIAaX 3 yCiMa BUBYECHHMHU Y I[bOMY
BIIHOIIICHHI OpraHi3MaMH.

SIBuiie 3UETIIEHOTO yCIaKoByBaHHs Bepie crocrtepirand B 1906 p. B. bercon
1 P. Ilenner y mocmigax Ha JyXMSHOMY TOpomiky Lathyrus odoratus. ABropu
BHBYAIM YCHAJIKOBYBaHHs O3HaK 3a0apBieHHs KBITKM — mypmypHa (P) abo
yepBoOHa (p) 1 GopMHU MUIKOBHUX 3epeH — mnpoxposrysara (L) ado kpyrra (1). 3a
cxpertyBantsi PPLL X ppll — PpLl Bci pociuuau B F'], Mau IypItypHI KBITKH 1
MOAOBXKEHY (POpMY MUJIKY, TOOTO JOMIHAHTHI O3HAKHU. ITicis caMo3amuIeHHs X
pociuH y F2 Oyao BUsBICHO 4 (EHOTHIIOBHMX KIIACH, ajie B IHIIOMY, HIK 9:3:3:1,
CIIBBIJHOIIEHHI. PociauH 3 0aThbKIBCHKHMU KOM61HaI_11}IMI/I o3Hak (PL 1 pl) 6yJ10
Habararo Ourbre, HuK koMO1Hamii Pl 1 pL. Otke, OaTbKiBChKI KOMOIHAMIT aenei
PL 1 pi mepeBa)XHO TOMajald B TaMETH, B TOW Yac fAK iX PEKOMOIHAHTHI
criony4yeHss (pL 1 PI) y rameTd moTpamsui 3HadHo pinmie. Ile Oy ommu 13
NepIINX MPUKIIAIIB YCHAJKOBYBaHHS, SKE B MNOJAIbIIOMY OyJI0O Ha3BaHE
HEMOBHUM 34eIJICHHSIM.



34yenJieHHs reHiB AocaiKyBaJa mkoaa T. Moprana, skomy i HaJIeKUTh
TEPMiH “34enJieHHsd rediB”. He3ase:xxHe ycnaaKkyBaHHA /A€ 30BCIM iHIIe
YCHAJAKYBAHHA Y HAINAAKIB HiK 3YeIlJICHEe YCIAAKYBAHHA.
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SIK1110 TeHU MOBHICTIO 3YeIlIeH], IIbOro He OyBa€, TOMY,

10 TeHU €yKapioTiB pO3/1JICH] IHTPOHAMHM Ta 1HIIUMU

cneiicepamu. Tomy numaetnsest moraa 30 000 reHiB Ha
23 mapu xpomocom, a JIHK na 3 000 000 000
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KpaﬁHlM IIPOSABOM 3UYCINNICHOI'O YCIAJAKOBYBAHHA € TaK 3BaHC IMOBHE 3"lel'[.]'leHHﬂ, 3a AKOIro 6}/)113 K1 HepeMiH_ICHHH TeHiB MIXK
XpOMOCOMaMI/I BUKIIFOYAKOTHCA. ﬂKH_[O HpI/IHyCTI/ITI/I 10 ABa I'€HU HOBHICTIO 3“IGHJ'ICH1 TO AuUr 16pI/I,[[ ACle YTpuUMy€ JBa aﬂem p13HI/IX
JIOKYCIB B O,[[HII/I TroOMOJIoT 14H1 XpoMOCOM1, IO CXEMATHUYIHO MO’KHA ITO3HAYUTHU AK
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TopusonTanbha puca B 1bOMY BHUIIJIKy O3HA4ae Iapy TOMOJIOTIYHHX XPOMOCOM, a ii Oe3NEpEepBHICTh BKa3ye Ha HAJEKHICTH
BIJIMOBITHUX HE-aJIeIbHUX TeHiB (Hanpukian, AB abo ab) no ofHiel 3 HUX.
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KOMOiIHYBaHHS T'€HIB, BUSIBIISIETHCS JIBA.



3 HaBEACHOTO TMPUKIALYy BHUIHO, IO HNOBHICMIO 3YenjeHli 2eHu
YCNaoKo8yIOMuvCsl  pa3om, 1 mMOMY pPO3WENIeHHs 34 2eHOMUNOM 1
enomunom 30LUCHIOEMbCA 3A 3DA3KOM MOHOIOPUOHO20 CXPeUYBANHSL,
Cri 3a3Ha4MTH, 110, KPIM ICTHHHOTO 3YEIUICHHS T€HIB, OyBaroTh SIBHUIIA,
o JIyxe HOI[16H1 70 34YCIJICHHS 3a CBOIMM MpOsSBaMM, aji€ BIIMiHHI 3a
CBOEIO Mpupojioro. lIpukiamom Moxe OyTH KOBAJCHTHE MIKXPOMOCOMHE
3UCIUICHHSI, SIK€ BUHMKA€E 1HOAI 1 MPHU3BOJAUTH 1O IMOPYIICHHS BUIBHOTO
KOM6iHyBaHH$I HETOMOJIOTIYHUX XpPOMOCOM y Melo3l. Po3pizHuTH
CIIpaBKHE 1 HECHPABXKHE 34YCIJICHHS MOXKHA 3 JOIOMOIOK METO/IIB
T€HETUYHOTO aHa13Yy.

BaXmMBO  MIIKPECTUTH, IO TIOBHE 3YEIUICHHS T€HIB y MPHUPOJI
3yCTpIUaeThesl ayke piako. IlepeBakHild OUIBIIOCTI TE€HIB BJIACTUBE
HEMOBHE 34YerlieHHs. Lle MOSCHIOEThCS THUM, IO T€HH TOMOJIOTTYHHUX
XpPOMOCOM MOXYTh OOMIHIOBAaTHUCS MICISIMH, TOOTO TeHH OaTbKiBCHKOI
XpOMOCOMH MOXYTh IMCPEMILIyBaTUCh Y MATCPUHCBKY 1 HAaBIIAKW.
Peyunpoxnuti 0oMin cenemuyHuM Mamepiaiom MisHc 080Ma 20MON0IYHUMU
XpomMocoMamy Ha3ueaons TEHETHIHOK pexoMOiHamie. [Iporec oOMiHy
reHamMd a00 TOMOJIOTIYHMMH JUISHKAMH TOMOJIOTIYHHX XPOMOCOM
Ha3MBaIOTh II€ KPOCHHTOBEPOM ab0 MEpPEeXpecTsiM XPOMOCOM (BIJ aHIJ.
crossingover—IepexpecTsi).

PerynsipHicTh OOMIHIB T€HAMHM MK F'OMOJIOTTYHHMMH XpOMOCOMamu Oysa
J0Be/IcHA N0C1KeHHsIMH T. MopraHa 1 ioro 1ikoJu.



| eHETHYHHUH TOKAa3 KPOCUHIOBEPY
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[IpurycTuMo, 1110 T€HH 3HAXOASIThCS Ha
BiAcTaHl 10% mepexpecty.
CHiBBIJHOIIICHHS KJIAC1B PH 34YEIICHI
1HIIIE, TOMY II[0 M1’ TOMOJIOTTYHUMU
XPOMOCOMAaMH 1]I€ KPOCUHIOBEP.



BinOyBaeTcs penunpokHuii oOMiH TE€HETHYHHM MaTepiajoM MIX JBOMa TOMOJIOTTYHHUMHU

XpoMOCOMaMU — TeHEeTHYHa pekoMOiHarlis. [Ipoiiec 0OMiHYy rOMOJOTIYHUMH JIITISTHKAMHU MiXK
TOMOJIOTIYHUMH XpOMOCOMaMH Ha3WBalOTh KpocuHroBep. lle Oymo mokazaHo y poborax
ko MopraHa B IoCiTiiax Ha apo3odiigax.
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YcnaakoByBaHHS 3YEIUICHUX O3HAK Yy APO30(inu
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MITOTHUYHHUI KPOCUHTOBEpP Y z[po:soq)mn
Ha tim y apo30dian yTBOPIOIOTHCS MOABIIHI
IJIIMH, Ha OJKOBTHX IUIIMaX  MOXKHA
CHOCTepiraTH IETHHKH HOPMaJIbHOI
JIOBKHMHH, & Ha CIPUX IUIAMax — KOPOTKi
METHHKU. [le MOXIMBE TUIBKH SKIIO MIXK
XpPOMAaTHIaMHU XPOMOCOM B110yBCSI
KPOCHHTOBED

['ameTn 3 XpoMocoMamu, B SIKAX

IIPOUIIIOB KPOCHUHIOBEDP =
KpPOCOBEpPHI1, a00 PEKOMOIHAHTHI,
a TaM J€ HE€ TMPOWIIOB —
HEKPOCOBEPHI, ab0
HEpEKOMOIHATHI.

KpocuHrogep K  mpaBuio,
3MINCHIOEThC B mipodazi |
Meio3y, aje OyBa€ 1 MITOTUYHHUI
KPOCHUHIOBEP. Lle €
€BOJIOIIMHOI0  O3HAKOI0, IO
KpPOCHHIOBEp HMIINOB IIiJ 4Yac
MITO3Y.

KpocuHrogep  mMoxe  OyTH
MHOKMHHHUM. SIKIIIO KPOCUHTOBEP
B1IOYBCA MK JIBOMa I'€HaMHU II€
OJIMHAPHUM KPOCHUHIOBEpP. AKIIO
MDK JIBOMa YH TpbOMa JUISTHKAMHU
XpOMOCOM, TO MOXE OyTH
IMOABIMHNIN, MHOXXWUHHHUM Ta IH.
KPOCHHTOBED.



[{uTONOr14H1 JOKA3U KPOCHHTOBEPY
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[HuTomoriuxi
3aBKIM MOXHA MOOAYUTH Y
TOMY BHUIIaAKY, KOJIH OJHA 3
XpPOMOCOM IIUTOJIOTTYHO
3MIHEHa, a caMme SKIIO Ha
SIKYCh XPOMOCOMY 3a
JIOIIOMOT0I0  TpaHCIOKAITli
NOJAHUN  SIKMHCh  1HIIWM
(parMeHT-MapKep.

JOKAa3Hu

[{uToNOTIYHUM T0Ka3 KPOCUHTOBEPY Y KyKypya3u (aociigu MakKimiHTOK)



YTBOPEHHS ramMeT: Yy CaMKH Yy caMusa
HeKPOCOBEepHHX KPpOCOBREPDHHX HEKDOCOBEPpHHX

A

A

3urotd Ha camky [amern

Ou4i cMyroBHaHi, Oui xpyrai, Oui kpyrai, YepBoHOI Oui cMYroBHIHI,
YepBOHOI FBO3AHKH TEMHO-4YePBOHI IBO3AHKH TeMHO-YepBOH]

[{nTosorivyHm# JOKa3 KPOCHHTOBEPY y Apo3odiau (nocaiau lltepra). 3a 1ormomMororo
TpaHcoKalii Oyna 3poosieHa ['-monidHa xpoMocoma.



YuMm Osmxk4de po3TarioBaHi XPOMOCOMH, THM BaXKe iM NEPeXPECTUTUCD Y 1A
AUIHI. YuM ganibliie po3TaiioBaHl T€HU, TUM MPOCTIIIE M MepPEXPEeCTUTHCH,
ane He Oumbimie 50% mepexpecty. buiblilie 1mO0AYUTH HEMOXKIHUBO 1
PO3IICIJICHHST Oyle SK TPA HE3AJEKHOMY YCHAJIKyBaHHI. 3a OJMMHHILIO
KPOCHHIOBEPY NpuiiHATO BBa:xatum 1%  mepexpectry (a6o 1
CAHTUMOPraHila — OJAMHUIA BIICTAHI MK reHamu). BenuunHa
KPOCUHIOBEPY  BHUMIPIOETHCS  BIIHOIIEHHSIM  KUJIBKOCTI ~ KPOCOBEPHUX
PEKOMOIHAHTHUX OCOOWMH JI0 3arajbHOl KUIBKOCTI HAIIaJKIB aHaJI13yH4oro
CXpeIIlyBaHHs 1 y Aociiiax Moprana BCTAHOBWJIM 1[0 YaCTOTa KPOCUHTOBEPY B
OJIHIEM XpOMOCOMI IIPOIOpIIiiiHa BiACTaH1 MK [TUMHU TeHamMu. Hanpuknan,
CaMMulIsl, TETEPO3UTOTHA 110 TPhOM PELIECUBHUM IreHaM (3KOBTHH KoJiip Tuia (y),
ol our (w) 1 BigenkoBl kpwia (bi). Cepen HamaakiB orpumanu 1,2%
KpPOCOBEPHHMX, BHUHHUKIIUX BIJ BlJ Ipexpecta TeHIB y Ta W, 3,5 — BifO
KpPOCHHTOBEpa MK reHaMM W Ta bi, Ta 4,7 MIXK y 1 bl
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TomMy BiHOCHE po3TalllyBaHHS I'€HIB HA XPOMOCOMI € TeHETUYHOI0 KAPTOI0 Ii€l
XPOMOCOMH, 2 XPOMOCOMA € I'PYIOI0 3YelJIeHHS reHiB. [ enn B xpomocomi
PO3TAIIOBAHI JIIHINHO, TOOTO OIMH 32 O/ITHUM.




[EHETUYHI KAPTU XPOMOCOM

['eHeTHYHI KapTH XpOMOCOM — CXEMaTUYHE 300pa)KEHHS BITHOCHOTO PO3TAIlyBaHHS CIAJKOBUX (PakTopiB (TeHIB),
[0 HajeXaTb [0 OAHIEI Mapyu TOMOJIOTIYHHUX XPOMOCOM (TpyNH 3uerjieHHs). ['€eHeTWYHl KapTh XpOMOCOM
OuTbIIOCTI 010J1. 00'€KTIB MalOTh BUINISAA MPsAMOI JiHII, a [€eHeTHuYHI KapTh XpoMOocoM OakTepiid 1 BIpyCiB -
3aMKHEHOT0 KUIbIl. Ha HUX MO3HaueHO: HOMEp TpyMNH 34YeIUICHHs, Ha3BU I'€HIB, BIJICTaHb JI0 HUX BIJ OJHOTO 3
KIHI[IB XpPOMOCOMH, MPUUHSITOTO 3a HYJIbOBY TOYKY, 1HOII - MICIIE€ pO3TalllyBaHHS LIEHTpoMmepu. Biacrtanp Bix
HYJbOBOI TOYKM 1 MIX T€HaMH Ha TE€HETUYHHMX KapTax XpPOMOCOM BHPaXalOTh y MPOLIEHTaX KPOCHHIOBEPY
(BIZHOILIEHHS YHMCJIa MyTaHTHUX OCOOMH, IO BIIPI3HSIOTHCA BiJl OATHKIB 1H. MO€JHAHHSAM TEHIB, 10 3al. YHcia
BUBUEHUX ocoOuH) abo B mopranigax (1% xpocunroBepy = 1 Mopraniai), iHomi (y Oakrepiil) 4yacoBUM
napamMeTpoM - y XBUJIMHAX. BU3HaueHHs MicCIl T€HIB y XpOMOCOMi (KapTyBaHHs) MPOBAJAUTHCS B JIBa €TalM:
3M1ACHEHHS T1OpUIOJIOTTYHOTO aHaMi3y JJIsl BUSHAYEHHS TPYNH 34EIUICHHS Ta YaCTOTH PEKOMOIHAII MyTaHTHHUX
TeHIB, IO iX HEOOXITHO BUBUUTH SIKOMOTA OLIbIIY KUIBKICTh; BJIacHE MOOYyIOBa T€HETHYHHX KapT XPOMOCOM.
HatiTounime BHW3HAYMTH BIJJajb MDK I'€HaMH MOKHA JIMIIE TOJI, KOJM BOHA HEBEIMKA. 3 JIOCI CKIIAJACHHUX
HaWJIOKJIaIHIIIUMH € TeHETUYHA KapTa XpoMocoM apo3odinu-noHan 500 reHiB y 4 rpynax 34erjieHHsI, KyKypya3u
:- moHax 400 reniB y 10 rpynax 3ueruieHHS. 3 po3pOOKOI0 METOJIB TiOpUM3allii COMaTUYHHUX KIIITHH MO3a
OpraHi3MOM BiIKPHJIACh MOXJIMBICTh JIJIsl CKJIAJIaHHA T€HETUYHUX KapT XpPOMOCOM JIFOJIMHH, Y AKO1 BXK€ BUSBJICHO
BC1 23 rpynu 34erieHHs, B AESKUX 3 HUX BIJJOMO IO JIEK1JbKa JACCATKIB reHiB. [ eHETHYH1 KapTh XPOMOCOM MaloTh
BYKJIMBE 3HAYCHHS JUIsl IPOBEJIEHHS CEJIEKIIHOI pOOOTH, OCKUIBKU JAIOTh 3MOTY CBIJIOMO MiA0MpaTH mapu O3HAK
IIPU CXPENIYBaHHI, a TAKOXK IepeadayaTy 0COOIMBOCTI YCIAIKOBYBAHHS Ta BUABY PI3HUX O3HAK Y JTOCHIIKYBaHUX
OpraHi3MiB.



[{uTosOriuHI KapTH XPOMOCOM, CXEMaTH4YHE 300pak€HHS XPOMOCOM 13 BKa3iBKOIO MiCLb (PAKTUYHOTO
PO3MIIIIEHHS] OKPEMHX T€HIB, OTPUMAaHE 3a JOMOMOTO IUTOJOTIYHUX METOMAIB. [[UTOMOr1YHI KapTh XpOMOCOM
CTaHOBJISTH JIJIsl OPraHi3MiB, IJIsl IKMX 3BUYAIHO BXKE € TEHETUYHI KapTu XpoMocoM. KokHe Miclie po3TauryBaHHs
reHa (JIOKyc) Ha F€HEeTUYHIN KapTi OpraHi3My, YCTAHOBJIEHE Ha OCHOBI YaCTOTH IEPEXPecTa AUITHOK XPOMOCOM
(KpOCCHHIoBepa), Ha HUTOJOTIYHIA KapThl XpOMOCOM IpPHB'A3aHE J0 MEBHOI JUISHKH XPOMOCOMH, IO PEATbHO
ICHY€, 110 CIY>KUTh OJJHUM 3 OCHOBHHX JIOKa31B XPOMOCOMHOI T€OPii CraKoBOCTI. J{Jis MoOy10BH [IUTOIOTTUHUX
KapT XpOMOCOM BHUKOPUCTOBYIOTh JIaHI aHAII3y XPOMOCOMHUX MepeOyn0B (BCTaBKH, JEeIli i 1H.) 1, 31CTaBIISIOUH
3MIHM MOpP(QOJIOTIYHUX O3HAK XPOMOCOM IpU IUX MepedyaoBax 31 3MIHAMU TE€HETHYHUX BIIACTHUBOCTEU
OpraHi3My, BCTaHOBJIIOIOTh MICI€ TOr0 a00 1HIIOrO reHa B XpoMocoMi. KopuCcTyrounucr METOAOM XpPOMOCOMHUX
nepedynoB, K. bpumkec cknaB y 1935 noknagHy LHHUTOJIOTIYHY KapTy XPOMOCOM IUIOAOBOI MYIIKH JAp030(]isiu,
HalOUIbII TOBHO TE€HETUYHO BUBYEHOIO OpraHi3My. ['IraHTCBKI XpOMOCOMH KOMax BIJIULY JIBOKPUIIUX
BUSIBUWINCSI CAaMUMM 3PYYHHUMH U1 MOOYIOBHU IUTOJOTIYHUX KapT XpPOMOCOM, TOMY IO MOPsiA 3 OUTbIIMMU
pPO3MipaMH MarOTh YiTKy MOP(OJIOTTYHY OKPECIEHICTh: KOYKHA JIIITHKA [UX XPOMOCOM Ma€ CB1M MEBHUM 1 YITKUN
MAaJIOHOK, OOYMOBJIEHMI XapaKTepHUM YEpPryBaHHSIM II0 JOBXKHHI AUISHOK, IO SICKpaBO OQapOirorThCs
(muckiB), 1m0 ¥ cnabko odapOaoThea (MBKIUCKIB). [{UTONOTTYHUMHY METOJAMHU JIETKO BU3HAYUTHU BIJICYTHICTh
JTUISTHKA XPOMOCOMH 200 MEPEHOC MOro B 1H. MiCIie. 31CTaBJICHHS [IUTOJIOTYHUX KapT XPOMOCOM 3 T€HETUYHUMU
MOKa3ajio, MO (i3UyHa BIJCTaHb MK F€HaAMH B XpPOMOCOMax HE BIJIMOBIJA€ T€HETHYHOMY (BOYEBH[b, YACTOTA
KPOCHHIOBEpPY HEOJHAKOBA B PI3HUX AUISTHKaX XPOMOCOM), TOMY IIIJIbHICTh PO3MOALTY T'€HIB HAa IIUTOJIOTTYHUX 1
TEHETUYHUX KapTaX XpPOMOCOM pi3Ha. Tak Oylio BCTAHOBJIEHO Ba)KJIMBE T'€HETHUYHE SIBUIIE — HEPIBHOMIPHICTD
4acTOT MepexpecTa Mo JIOBXKWHI Xpomocomu. JliHiliHE po3TalllyBaHHS T€HIB 1 X MOCHIAOBHICTh, BCTAHOBJIEHI
TeHETUYHUMH METOJaMU, MIATBEPKYIOTHCS LIUTOJIOTTYHUMH KapTamMu XpoMocoM. CydacHi METOIM IUTONOTIT 1
TeHETHKH J03BOJIIOTh MOOYIyBaTH LIUTOJOTIYHI KAPTH XPOMOCOM 0ararbOX OpPraHi3MiB, y TOMY YUCIH1 JIFOAUHU.
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['eneTnyHa Kapta X-XpOMOCOMM JIFOJMHU



TakuM YMHOM, 3HAXOIKEHHS T'eHIB € CTPOro hiKcoOBAHUM, TOOTO
KOKHMI I'eH 3aiiMAa€ Y XPOMOCOMI CBOE MicIie, 200 JIOKYC

PosrnsHemo HamaakiB, SIKUX : eme 3 _
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| vgl si BCcero rl
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Npumevanue. Bepruxaanuble AHNIHH, Pa3AC/RIOMHE 3HAYKH XPOMOCOM,
YKa3aslBaloT MEeCcTa NCpPeKpecToB.

Po3smienienHs y mOTOMCTBI TPUTE€TEPO3UTOTH KYKYPYI3H
31 3YEIUIEHUMU T€HAMU IIPY AHAJ13YH0YOMY
CXpELlyBaHHI



v+ gt* st*
’**—i—-**“*\——-

v 4! St
v* { sl
4
~---————+-—” '
vV gl* sit
v* gt st

3 P e o ————— ——
v gl st
v+ gl stt

N\,

--+—-———---

¥ gt 74

PekoMOHHANWSA CUENAEHHEIX ICHOB Y KYKypyin:

I ~— HEKPOCCOBEDPHBIE XPOMOCOMEI;, 2 — KPOCCHIFOBED MOXIY FenaMu v n Ul
3 — Kpocckuropep mexny renamu gf — Si; 4 — nBONHOA KPOCCHHIOBLP MewAY
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PexoMO1HaIll 34EIVIEHWX TEHIB y KYKypya3u. [3 cmocrepexeHb MOKHa
MO0AaYMTH II0 TOABIMHUN KpocoBep ckiamae 1,5%, ane TEpUTHYHO BIH €
OLTBLINM — LI € OJHOYACHO MPEXPecT MUK yyacTkamu (W+ st+ glt). Tomy mo
BIPOTIIHICT IOALN SIKI BIAOYBAIOTHCS OJHOYACHO € NOOYTKOM KPOCOBEpIB
MDK IUMU AUISHKAMI OJHOYACHO, SIKIIO MU MOIISHCHEMO, TO TCOPUTUYHUH
BIZICTOTOK MOJBIHHOrO kpocosepy € 0,168%0,121 = 0,20, To6T0 2%. Takum
YMHOM TCOPETHYHUHU BIICOTOK MOABIHHAX KPOCOBEPIB MCHIIHI HIK PEaIbHO
CIIOCTEPITaEMUIA, TOMY IO TOJABIMHUA KPOCOBED BHHHKA€E 3aBISKHA JIBOM
HE3AJICKHAM OJMHAPHUM PO3PUBAM y JIBOX MICIIIX. TakuM YHHOM, 3aBXKIH
MOJBIMHNX KPOCOBEPIB MEHINEG HDK TEOPETHYHO MOMIIMBHX. L[e SIBHIIIC
BIIOYBA€THCSI TOMY, IO KPOCHHTOBEP, SKUW IMPOWIIOB Y OIHOMY MICIII
XpPOMOCOMH, TIPUTHIYYE KOPCHHTOBEp Yy OJWMKHIM  TUISHIN  (SBHUIIE
1IHTepeperLli). BoHO TakoX BHMIPIOETBCS y BiacoTkax. KoedimieHT
KOIHITMJICHIII1 y Hamomy Bunaaky € 1,5 /2 =10,75 (75%).

PiBeHb 1HTep(bepeHu11 BUMIPIOETBCS  KOC(PilIEeHTOM KOiHI_II/IJIGHI_Iﬁ Yum
OnmxK4ye p03TamOBaH1 FCHU THUM OUIBIINM KOEQIIIEHT KOGHHlI[CHL[ll Yum
OinbIa BIACTaHb MIXK T€HAMH, TEM MCHIITNN KOS(DIIIEHT KOCHIIIACHIIII.

KoediiieHT KOIHIIEHACHIIIT BU3HAYA€E CTYMIHb CIIBIAJAIHHSI TEOPETUYHOTO Ta
MPAKTUYHO KPOCHUHTOBEPY, 10 CIIOCTEPITa€ThCH.



MexaH13M KpOCHHTOBEPY

3aBISIKM TETPAJHOMY aHalIl3y MOKHA JIETKO BH3HAUUTH SIK
B1JIOYBA€ThCSI KPOCHHIOBEp Ta BHU3HAUMTH Ha CTaAll KUIBKOX
XpoMaTuja BiH B1AOyBaeTbcs. TeTrpaaHuii aHal3 poOaiaTh Ha
Neurospora crassa (IBUIbOBUN T'pUOOK). MoxkHa 1TOOAUYUTH, IO
B1710YBA€ThCSI, KOJIU:

— He B1JI0yBa€ThCSI KPOCUHTOBEP

— BI1JIOYBAETHCS KPOCHUHTOBEP

— Ha CTajili IBOX 1 YOTUPHOX XPOMATH/I

SKI10 KpOCHMHIOBEp B1JI0OyBaBCs Ha CTaJll JBOX HUTOK, TOJ1 O
criocTepirajacsi KapThHa SK Ha  MaJloHKy A. Aje
CIIOCTEpIra€ThCsd 30BCIM 1HINA KapThHa (ManroHOK b). A 1e
MOXJIMBO Ha CTaJli YOTUPHOX XPOMAaTH/I.
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N. crassa npu AUTIOPUIHOMY CXpPEITyBaHH1
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Tunu noaBitHUX OOMIHIB, 110 PEECTPYIOTHCS IPU TETPATHOMY aHa131

TPUTHOPUTHOTO CXPEIIyBaHHS y TpUOiB




['1moTe3u mpo MeXaH13M KPOCHUHITOBEPY

Icnye Teopis [lapiiHrroHa, e poOOMTHCA MPUNYUICHHA IIPO TE, M0 Yy
MpPOLIEC] CHHAINCHUCY TOMOJIOTIYHUX XPOMOCOM Yy OIBaJICHTI BHHHUKAE
AMHAMI4Ha HAIpyra, TOMY 10 XpOMOCOMHI HUTKH CITUPAI130BaH1, 1 TOMY 110
TOMOJIOTH 3BUTI OAMH 13 ogHuM. OjHa XpoMarhaa PO3PHUBAETHCS, IO
MPU3BOJINTH O KOMIEHCYIOIYOTO PO3PUBY B 1JCHTUYHIA AUISHIN 1HIIOI
XpOMaTUIM bOro O1BajeHTy. [10TiM B1I0yBa€ThCS PEIUIIPOKHE MOETHAHHS
PO30pBAaHUX KIHI(IB, 110 MPU3BOAUTH A0 KPOCHUHTOBEPY. BIAMOBIIHO A0 III€l
TIOTEe3W Xla3MU MMOB3aH1 Oe3nocepeanbo. Cakec BBakaB, IO X1a3MH HE €
pe3yJIbTaTOM KPOCHHIOBEPY - CIOYAaTKy YTBOPIOIOTHCS XIa3MH, a MOTIM

B110yBa€THCsI OOMIH.



_Iepexpectst XxpoMOCOM, SIK IPABUIIO, 3NIHCHIOETECS B IIpodasi 1 meitosy. Tomy
HOro HA3MBAIOTh MEHOTHYHHM KPOCHHIOBEPOM. [HOZI epexpecTst TPAILIIETHCS
I/ 9ac MITO3y B COMATHYHMX KIITHHAX, — II¢ TaK 3BaHUH MITOTHYHUIT a00
COMATUYHUI KPOCHHIOBEP.

CuHancuc roMoJIOriYyHUX XpoMocoM y mpodasi [ meriosy, MoxkHa mo0auynuTH
xia3Mu



MoJiekyJasspHI MeXaHi3MH 3arajbHOI FeHeTHYHOI

pexoMOiHamii
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5 BAHHX XPOMAaTHI €IHaHHSA
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1. CuHTE3 HOBHX 2. IlepekniouyeHHs 3. PeuunpokHi 4. IlpoaoykTHu Ko-
XpoMaTHa Ha KOTMIilOBaHHSA iHLUOI peKOMOiHaHTHI MilOBaHHSA i3 3Mi-

XpPOMaTHAH KOMii HOIO MaTpHLb

B nepion ki1acMyHOI T€HETUKU BHUBUCHHS SIBUIA KPOCHHITOBEPY MPHU3BEJO /10 PI3HUX YSIBICHb
II0JI0 MEXaHI3MIB BHHUKHEHHS pPEKOMOIHaHTHUX xpomarua 1 xpomocoMm. K. bBpimxkec
3aMpOINOHYBaB, BUXOJAYl 13 HUTOJIOTIYHUX JIAaHUX TIMNOTE3y «PO3PUB-BO3EAHAHHSA». 3 TOUKU 30Dy
NPUXUIBHUKIB 111€1 Teopii 0OOMiH OJ0KaMU T'€HIB MK IBOMa XpOMOCOMaMHU 31MCHIOETHCS IISIXOM
YTBOPEHHSI XPOMOCOMHHMX (DparMeHTiB, a MOTIM iX 3€JJTHAHHS B KPOCOBEPHOMY MOPSIAKY.

B 1930 p. Binknep 3ampomoHyBaB Il¢ OAHY TiMOTE3y, 3TIAHO 3 SIKOIO PEKOMOIHAHTHI KJacu
HaIlaJIKIB JUTETEPO3UTOTHOCTI € HACTIAKOM (KOHBEpCii) OJHMUX aJIeIbHUX T€HIB Yy 1HII B MPOIIEC]
Meio3y. MoXITMBICTh KOHBEpCii nemo mi3Hime Oyna migrBepxkeHa pocaigamu K. Jlimgerpena,
KU CIIOCTEpIraB He3BUYalHI PO3ILICIICHHS B TETpajax noJimioigHoro riopumy S. Cerevisae/



IiaTBepIKEeHHSM CIIPABEAJUBOCTI INOTE3H
«PO3pUB-BO3’€AHAHHS cTaau aocaiau . Teunaopa

Bes kpo-
.. _.. CHHTOBepy
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~—=” ~==" Kpocus-
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/ 2 3 e 5 A
1, 2, 3 — inTepdasa, npodasa i mMeraasa nepworo noainy Kiitue; 4, 5, 6 — Ti X cami pasu
ApYroro noaury; NyHKTHpoM no3HaveHi wiueHi HUTKH [IHK; sy6uacTi KoHTypu — panioakTusi
AiJIAHKH XPOMAaTHL

B 1mux pocmigax KIITUHM KOPIHIB 000y 1HKYOyBani 3 3H-TUMIAMHOM TPOTITOM OIHOTO
KIITUHHOTO IIMKJIY, 3aBASKH YOMY Mid€HI HYKJICOTHUJHI TOMEPEIHUKH BKIIOUAIUCh ¥
HoBocuHTe3oBaHl JIHK pemmiku. Ilicas mpro KITHHU MEPEHOCUIIM B CepeloBUIlle 03 MIYeHUX
MOTNIEPEIHUKIB, /6 BOHU POCIH III€ MPOTATOM OJHOTO KIITHHHOTO MOKOJiHHS. KIiTHHM KOpeHiB,
BUJIUICH] B KIHII TIepIIOro mepioxy (iHKyOallis 3a HasSBHOCTI paJilOaKTUBHOTO TUMIJIHY), a TaKOX
KJIITUHW, BUJUICHI MICASA APYroro mojiiay (TOOTO BKE 3a BIACYTHOCTI MITKH Yy  CEPEIOBHIIN),
NOMIIIAIM Ha TPEIMETHE CKJIO MIKPOCKOIY 1 HakpuBaiu QoroeMyibciero. OTpumaHl mpenaparu
1HKyOyBaju 3a IS OTpUMaHHS pajaioaBTorpada. AHami3 IOKa3aB, IO OOHIBI CECTPHUHCHKH
XpOMOCOMH, 3a(hIKCOBaHi B KIHII MEP10y BKIIOUCHHS MITKH, YTPUMYIOTh PIBHOMIPHO pPaji0aKTHUBHI
monekynmu JIHK. Takixk cecTpMHCHKI XpoMOCOMH, ajie 3aiKCOBaHi MICs APYroro MOy KIITHH,
BIIPI3HSIOTHCS TUM, IO OJTHA 3 HUX MICTUTh PaJ10aKTUBHY MITKY, a 1HIIA - HI.



['imoTreTH4Ha cxema OyJI0BHU
cuHanToHeMHOro koMmiuiekcy (CK) y mumi:

| - HUTKKM XpOMaTUHY

2 - TIonepeyH1 O1JIKOB1 BOJIOKHA
B IICHTPAJIbHOMY MPOCTPI1
CK

3 - bokoBi enemeHTH CK
4 - 3irorenHa JIHK




Moaesib KpOCHMHIOBepY 3a X0JI1IeEM

Haitouipry momynsipHicte Mae  Moaens P Xomaes. Ha  pucyHky
IPOAEMOHCTPOBAHA PEKOMOIHALIIS TUIBKM MK JBOMa XpomaTujaamu. [HIm aBi
XpoMaTruay 1HTakTHI. [Iporec 1HIMII0ETHCS JBOMA OJJHOHUTKOBUMH PO3PUBAMU Y
HUTKaxX OJIHIE] TMOJAPHOCTI, XO04Ya PO3PUBH MOXYTb OyTH 1 HE CTpPOrO
roMojyioriyHi. Ha mnepmomy eramt wmonekynmu JHK, sk1 Berymarots y
PEKOMOIHAIIII0 YTBOPIOIOTH T10P1HI JUIAHKU - T€TEPOMYIUIEKCH, B SIKMX OJWH
JIAHITIOT TTOXOAUTH Bl OAHIET MOJICKYJIH, a THIIWM - Big JApyroi. [le momyxiazmu
(0). Jlam Ha HACTYITHOMY €Tarll y TOYIll IEPEXPECTy HUTKH PO3PUBAIOTHCS. AJie
I[€ HE € CHpaBXHIM KPOCHHITOBEPOM, TOMY IO JJIsi TOro 1100 BigOyBCs
KpPOCHHTOBEp TpebOa 1100 BIAOYJOCH 130Mepu3alllsl IMOoJyxia3M. Y pe3yJbraTi
IIOTO BC1 HUTKHU CTalOTh PI3HUMHU.



3arajbHa pekoMOiHaLiA

Icnye caiiT-cnenudiyHa 1 3arajgbHa pekoMOiHallisa. (Bl romMosoriusi cmipalii
JIHK po3puBaroThcsi 1 po3ipBaHi KIHI[I OJHOIO TOMOJIOTAa 3€AHYIOTHCS 3
BIMOBIHUM KIHIIEM 1HIIIOTO, TaK 1[0 YTBOPIOIOThHC AB1 1t coipami JIHK, ane
KOXKHA 3 HMX CKJIAJa€ThCs 13 YaCTOK JIBOX MOYATKOBUX MOJICKYI.
Touka oOMIHY - (KpacHa cHipaidb MOEAHYETHCA 3 YOPHOI) MOXKE OyTH Ha
KOXKHIM AUISHII TOMOJIOTTYHUX HYKJICOTUAHUX MOCI1I0OBHOCTEH.

Y Ttoumi OOMIHY KOXHMH MOJIHYKJICOTHAMN JIAHIIOT OAHIET CIipall
MOEIHYETHCS MUISIXOM CIapIOBAHHS Map OCHOBAHINM 3 JIAHIFOIOM 1HIIOI CIIipail
1 MDK HUMH BHUHHMKAa€ TeTEPOAYIUICKCHE 3’€qHaHHs. Takl 3€JHAHHS MOXKYTb
MICTUTH THUCSY1 AP OCHOBAHIN (T10p113a1iis JIAHIIOTIB).

VY Touli 00IHY HE BHHHMKA€E 3MIH HYKJICOTHJIHMUX IMOCIIAOBHOCTEH. Po3puB Ta
MOo€JHAHHS Jyke TouHi. KoeH HyKJICOTH] He BTpayaeThCsd Ta HE
MIEPETBOPIOETHCS B 1HIIINM, TOMY IO 11€ BXKE MyTallisl.

Yyacth B 1IbOMY IIpolIECI MpUMae O1I0K pekoMOiHaza (recA).
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Crynevyaroe coeavmanwe (rerepoaynnexc)
uenei pasksix smonexyn AHK

JliBopyu - po3puB Ta BO3’€IHaHHS ABOX roMmosoriynux cripaneit JIHK B mporieci 3araipHoi pekoMOiHaIrii.
B pe3ynbraTi yTBOPIOIOTHCS JIBI KpOCOBEPHiI XpoMocoMu. [IpaBopyd - CTyIlieHeBe MOEAHAHHS, SKE TIOBSI3Y€
JIB1 XpPOMOCOMHM Pa30M Y TOMY MICIIl, ¢ MI>)K HUMH BiJIOYBCSI KDOCHHTOBED. J{oBKHHA TaKWX 3€JHaHb YaCTO
JIOCTUTAE JACKUIBKO THCSY HYKJICOTH/IIB



AdBe romonoruvyHbie
crnuvpanu AHK

%

Pazpeis uenmn
i o6meH

c

Pazpbis uenmn
1 o6merH

CuwmBarHue
pas3zopBaHHbLIX uer

PasrHouerHbie
CTPYKTYPbI

CtpykTypa c
nepexKpeuweHHbIMU
wenamm

Cxema KpocuHroBepy (3a
XOJTACEM)



A A
B B
L) L)

[lBe roMONOru4Hble
cnupanu AHK

4 /.\ 3
A A A -
O6pazosaHne g
CTPYKTYpbI C Pa3pbiB ABYX CwwuBatue
nepeKpeuweHHbIMN nepexKpeweHHbIX pa3opBaHHbIX
uenAMun uenev uenewn
et 5 / e
B B B \ B
B

[eHeTUYeCKms
6e3 KpOCCH=

O7auacTb OCTaeTcA B 3TO# nnockocTn
6e3 n3ameHeHn NPOMCXOANT NOBOPOT Ha 180 °

Ota 4acTb OCTaeTcA
6e3 u3meHeHUN

B 3TOM NNOCKOCTN NPOMCXOANT
-
nosopoT Ha 180

Monekyna
nocne Kpoce

A B A

Pa3peiB ABYX v CwwuBanue z

nepe KpeuweHHbIx Pas’opBaHHbIX =

uenew uenewn E

/\ E

A B /\ E
A B 2]

CTpyKTypa C NnepexpeuleHHbIMN
UenAMK NocNe N30Mepr3aunu

[3oMmepizarrist
CTPYKTYpH 3
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PO3pHUB MEPEXPELICHUX
JIAHIIOT1B JaCTh JIB1
KPOCOBEPHI XPOMOCOMH.



TIOVTRTONTT m‘

3arajbpbHa reHeTUYHA PEKOMOIHAITIS
MK JIBOMa rOMOJIOTTHUMU
XPOMOCOMaMH, siKa IPU3BOAUTH JI0
KPOCHUHTOBEPY



BaxnuBo 3HaTH, 1110 MOCIIOBHI CTajli yTBOPEHHS HaIiBX1a3M, SIKi ITOTIM MOXYTb
3MIHIOBaTUCh IUISIXOM MIrpallii B3JI0BXK XpOMaTHuJ, 1110 KOHIOTYIOTh. Lle Mae Ha3By
MIrpailisi TUIOK, 11€ 30Ha Nepedpocy, MOAOBKYE MIISHKN FETEPOYIIIEKCIB, TPUIOMY
mosnekynu JIHK, ob6epTatoThcs HAaBKOJIO BIaCHUX OCEH, HA3yCTpiu OJHA OJHIA.



3arajibHa peKOMOIHAIIA B MMOEHAHHI 3 00MEKEHUM CUHTE30M
JTHK Beae 10 koHBepcii reHiB

3 dyHAaMEHTaIbHUX 3aKOHIB T€HETHUKH BIJIOMO, 1110 00M/1Ba OAThbKU BHOCATH PIBHUI BKJIaj B
TeHETUYHUM Marepian HamaakiB. ToMy B KOXKHiM KJIITMHHU TOJIOBMHA T€HIB Marepi, a 1HIIA
MOJIOBHHA - 0aThKa. AJie € BUHATKU. [HOMI Mei103 Jae TpH KOIii MAaTEPUHCHKOTO ajielisd reHa 1
JUIe OAHY KOIII OaThKiBChKOTO ainenes. ToOTo oaHa Komis OaThbKIBCHKOTO —ajens
NIEPETBOPIIIACH B KOINIO MAaTepUHCHKOro anens. el peHoMeH Ha3uBalOTh KOHEEpCia 2eHis.
KonBepciss reHiB 4YacTo MOB’si3aHa 3 3arajbHOI0 TEHETUYHOK PEKOMOIHAII0 1 BIAICpae
BKJIUBY POJIb B €BOJIIOIIIT JEIKUX TCHIB.

NnoteTnyHuit MexaHi3M, 3arajibHOi pPEKOMOIHAITIT,

T [ 5 Z o 0

TR TR e Nt AKUM TIPU3BOMUTL N0 KOHBepcii renis. Ha mepmomy
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N 7% eram JJHK momiMepasa modymHae CHUHTE3 JOAATKOBOI
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CNAPMABIATCN JSTEM © VEPHOA MONEXYNOR J

BUTICHIOIOUH TMOTEPEIHIO KOMIIO 13 CIUpalll y BUIIISIAIL
IIOOJMHOKOro JjaHuora. lled NoogWHOKHWH JaHIOT
CHAPIOETHCS 13 JAHIIOT CHAPIOETHCS 13 TOMOJIOTTYHOIO
TISTHKOI0O 4YOpHOi cmipani (Ha MammoHKy). Ha 2-my

e R pear. pONTY: l s eTami KOpoTKa HecHapeHa IiUISHKAa YOPHOTO JIaHIIoTra
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G R HYKJICOTHUHOI TOCIIIIOBHOCTI i3 OJHOTO JIAHIIFOTA JI0
D ran e 1HIIOro. 3arajlbHMHM pe3yabTaT 3MiH IO BIAOyIHCA
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IIPOSBIISIETHCS 3a3BUYAN Y MOCTIAYIOUOMY KIITHHHOMY
uKiI, micas toro sk perunikaiis JIHK mpussene no
PO3IITICHHS IBOX «HECIIBMAar0uMX» JaHITIOT1B.
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Y npokapior — 0akpepiodariB Ta OaKTepid MOKHA
crnocrepiraru canr-cneuu@iuay pekoMOIHALI0, KON
3MIHA W€ HA crienru@IvHiA IS HII.



DakTOpH AKI BJIUBAKOTH HA MepexpecT
XPOMOCOM

YacTtoTa MEHOTHYHOTO (1 MBITOTUYHOTO) KPOCHHTOBEPA 3aJICKUTH BiJl 0ararbox (HakTopiB HABKOJIHUIIIHHOTO cepeaoBHIna. Pi3Hi Tumm
BHUIIPOMIHIOBaHb: yAbTPadiojieTOBE CBITIO, PEHTTCHIBCHKI W Y-TIPOMEHI, KOPIMYCKYJISpHE BUIIPOMIHIOBAHHS, SIK  IPaBUJIO,
MIIBUIYIOTh YacCTOTy pPEeKOMOiHaIlii, BUKJIMKAIOYU OJHE- 1 IByHUTKOBI po3puBH B JIHK xpomocom. Brumme BUTIpOMiHIOBaHHS MOXKE
Oyt crnenudivyHO JUIsi TMEeBHUX JUITHOK XpoMmocoMm. Tak, B D. melanogaster dYactoTra pekoMOiHAIli MiABUIILYETHCS B
MPUIIEHTPOMEPHUX JUISHKAX, Y TOM Yac sIK y TUCTAATbHAX PEKOMOITHAIIS TPUTHITYETHCS.

bararo ximiyHMX areHtiB, 1o mopymykoTh cTpykrypy JHK abGo mepemxkomxkaroui i HOpMalIbHOI perutikamii (pedyoBUHH,
ATKWIIPYIOYl ¥ J1e3aMiHyI04l OCHOBH, HHUTPO3OCIOIYKH Ta 1H.), TAaKOXK ITiJIBHINYIOTh YaCTOTY KPOCHHTOBEPY. BITBIIICTh TaKux
areHTIB OJJHOYACHO € MyTareHHUMU (haKTOpamHu.

YacToTty pekoMmOiHaIlii 3MiHIOIOTh TIBUIEHHS W 3HIDKCHHS TEMIIEPATyPH, 30KpeMa, y Ipo30¢iId MpH BIAXUICHH] BiJl ONTUMAILHOT
temmnepatypu (25°C) B oOuBa 60KH.

YacTtora pexomOiHaIli 3aJeXUTh TaKOX Bia (i310JIOTIYHOTO CTaHy OpraHi3Mmy: 3i 30UIBIIEHHSM BIKYy camMok D. melanogaster
KPOCHHTOBED BiOYBAETHCS Pi/IIie; TOJOAYBAHHS JTHUYMHOK ITiABHIYE, a HECTaYa BOJIOTH 3HIDKYE YaCTOTY KPOCHHTOBEPY.

VY sSKOCT1 areHTiB, MO0 MOAU(DIKYIOTh YaCTOTY PEKOMOIHAIII1, CIIiJ] 3ralaTi ¥ MOPYIIEHHS HOPMAJIbHUX €KOJIOTTYHHX BITHOCHH MK
opranizmamu. Bigomo, mo D. melanogaster, K 1 BCl YI€HUCTOHOTI, HE 3/1aTHA 31HCHIOBATH TIEPIIi €Tanmu 010CHHTE3Yy CTEPHHIB 1
TOMY TIOBMHHA OJICPKYBAaTH CTEPUHHM — IOMEPEIHUKU CTEPOIMHMX TOPMOHIB 1 MeMOpaH y TOTOBOMY BHIIIAIL. Y JIaOOpaTOPHUX
yYMOBaX JJIsl IbOTO BUKOPUCTOBYIOTH Npixkmki. Ak mokazanu E. M. Jlyunuxkosa 1 T. O. Kamuiosa, mpu BupoIyBaHHi 1po30¢iiau Ha
OpDKIDKAX 31 3MIHGHMM CHHTE30M CTEpHHIB (YMOBH YaCTKOBOTO TOJIOMyBaHHS IO €ProcTepuHy), y camok D. melanogaster
MIPUTHIYYETHCS KPOCUHTOBEP y MpuiieHTpoMepHux ainsHkax 1 1 I xpomocom,

YacTtora KpocHUHTOBEpY TepeOyBae IiJi CTPOTUM T€HETHYHUM KOHTpOJIeM. bysio mokaszaHo, 10 KPOCHHTOBEP HE BiOyBa€eThCS B
camuis D. melanogaster, a TakoX y CaMOK IIOBKOBMYHOTO IIOBKONPSA. 0ro acTora, sk MpaBHIIO, HIKYA Y TeTEPOraMeTHi CTaTi.
bararto xpomMocomMHuX nepeOyn0B 3HMKYIOTh YaCTOTy KPOCHHTOBEpY. Bimomi MyTarii sIK MiBHIYIOTh, TaK 1 3HIKYIOTh YacTOTY
pexkoMOiHaIll B OKPEMHUX JIIISTHKAX XPOMOCOM Y Ap030(hiu, KyKypyA3H  IHIIUX OPraHi3MiB.



MeTton MyTaniiiHOro 0JIOKyBaHHS HOpMaJdbHUX (DYHKIIMA BUSBHUBCS TyK€ IUIIIHUM MPU BUBYEHHI €H3UMOJIOTII 1
MOCHIOBHUX eTamiB pekomOiHaiii y Oakrepil. CKIaaHINIO € CcHOpaBa y €yKapuoTiB, OCOOJUBO
0araTOKIITHHHUX, OCKIJIBKM MEUOTHYHA PEKOMOIHAIll — II€ Y MEBHOMY CEHCl KyJlIbMIHAUIMHUNA MOMEHT, IO
3aBEpIIy€E CKJIA/HI MPOLIECH KIITUHHOI AeTepMiHalli i qudepeHiF0OBaHH] IPU MEePEX0/l KIITUH J0 MEUO03Y, SIKUi
BIJICYTHIH y Oakrepiid. ToMy OUIBIIICTh MyTalllid, IO 3MIHIOIOTh YaCTOTY PEKOMOIHALIIT B €yKapioT, TOPKAETHC 11
JUIIe MOOIYHO, Y SIKOCT1 OHOTO 13 MJIEHOTPONTHUX €(PEKTIB.

Takum yuHOM, 4aCTOTa KPOCUHIOBEPY MIXK JIBOMA '€éHaMHU — BEJIMYMHA MTOCTIIHA TUIbKA B KOHCTAHTHUX YMOBAax
1 Ha BUPIBHSHOMY T€HOTHIUYHOMY Tii. O4eBUIHO, IO TaKa i7eaabHa CUTYyaIlisl HeJoCsOKHA. ToMy Citil MaTH Ha
yBa3i, M0 B TEHETUYHUX KapTax po3TallyBaHHS TeHIB ( MiJ Yac BIJACYTHOCTI XPOMOCOMHHUX IepeOyI0B)
1HBapUaHTHO, & KOHKPETHI BIJICTAH1 MI>)K HUMU MOXKYTh BapitOBaTH.

Kitacuunuii KpocHHroBep 1 KOHBEpCis SK BIAOWTTS MOJIINA, IO 1HIIIIOIOTH PEIUNPOKHY PEKOMOIHAIlII0, — HE
€IMHUN Ccroci0 OOMiIHY IUISHKAMHU T€HETHYHOro Marepiany. JIJis 1HIIUX THUIMIB PEKOMOIHAIllil, 10 BTATYIOTh
JUJISTHKYA HE TOMOJIOTHYHI TI0 JIOKaji3allii B Mexkax OJHi€l a0 HaBITh PI3HUX XPOMOCOM, 3BUYAMHO HEOOX1THI
JIOCUTh TPOTSKHI OJHAKOBI abo mayxe momiOHi HykjaeoTuaHi mnociigoBHocti B JIHK. I3 1mporo mommsmy
peKoMOiHallis MaiiKe 3aBXK/Id TOMOJIOTIYHA.

Po3kpuTTs MexaHI3MiB T€HETUYHOI PEKOMOIHAIlll TO3BOJIMIIO 3PO3YMITH, K MpPAIO€ € MOTYXKHE KEPEso
CHAJKOEMHO1 MIHJIMBOCTI, 1 BIAKPUJIO NUISIX JO CIPSMOBAHO1 3MIHM T€HETUYHOTO MaTepiay.

TakuM 4YHHOM, HA MepexpecT XPOMOCOM, SIKHI € CKJIAAHUM (i3ionorivynum, GpizsuuHUM i OioXiMiYHHM
NpouecoM MOXKYTh BIUIMBATH (PAKTOPH 30BHMIIHBOIO CepeloOBUINA, (PYHKIiIOHANbHMNA CTaH WiJ0ro
oprasizmy i okpemoi kiaitTunu. Ilepexpect XxpoMocoM Takok 00yMOBJIeHUI IX BHYTPIilIHBOIO CTPYKTYPOIO i
TeHOTHIIOM OPraHi3My.
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[IpurniuenHs kpocunrosepy B D. melanogaster y 11 xpomocomi (T. A. Kaminosa, E.M.JlyunukoBa, 1985). Bin BinOyBaeTbcs Mixk
reHamu b (4opHe TiJ10) 1 cn (SICKpaBO-4EpBOHI 04i) B yMOBAaX YaCTOBOTO CTEPHHOBOTO TOJIOAYBaHHS — HIDKHS KpuBa. BepxHs kpuBa
— HopMasibHa aieta. ['padiku UTIOCTPYIOTh TakoXk 3MiHY (HaXiHHS) YaCTOTH KPOCHHIOBEpPY 31 30UIBIIEHHAM BiKy caMoK (Y
TIOCIIIOBHUX KJIaJIKaX) 1 3aJI€KHICTh 4aCTOTH KPOCHHroBepy Bim Temmneparypu: A — mpu 28 °C, 5 — npu 25 “C. BeprukanbHi
PHUCKH — po3Max BapilOBaHHS



Yactora KpOCHMHIOBEpa 3HAXOAUTHCSA T KOPCTKUM
F€HETUYHUM KOHTpoOJeM. BCTaHOBJIEHO, IO KPOCHHIOBEDP HE
B1IOYBA€ETHCS Y CaMIliB APO30(UIM Ta TYTOBOI'O IIOBKOIPSIA.
Horo wactora aye 4acTO MEHbIIA y TeTeporaMeTHOI CTaTi.
XPpOMOCOMHI nepeoyn0BU 3HKYIOIOTh 4acTOTY
KpOCHUHIOBEPY, HAIIPUKJIAJ 1HBEpCll-3amupadl.

KnacnyHuii KpOCHHIOBEp Ta KOHBEpCId 1€ HE €IUHHHN
MEXaHI3M OOMIHY JAUISHKAaMH TE€HETUYHOrO Marepiay.
PexomO1HaII MaliKe 3aBKIU TOMOJIOTIYHA, ajJIe € MEXaHI3MHU 1
HETOMOJIOTTYHO1 PEKOMOIHAIT]].



OCHOBHI M0JIO’KEHHA XPOMOCOMHOI TeOopil
CIIAIKOBOCTI:

* TEHHU PO3TaIllOBaHI B XpOMOCOMAX Yy JIIHIHHOMY TOPSIAKY;

* pi3HI XpPOMOCOMH MalOTh HEOJHAKOBI HaOOpW TEHIB, TOOTO KOXHa 3
HETOMOJIOTTYHMX XPOMOCOM MAa€ CB1M YHIKaJIbHUI HaOlp T'€HIB;

* KOXEH TeH 3ailMae B XpOMOCOMI MEBHY MUISHKY; ajieibHl T'e€HU 3alMaroTh Yy
TOMOJIOTTYHUX XPOMOCOMAaX OJTHAKOBI JIISTHKH;

* yCl TE€HU OJHIET XPOMOCOMHU YTBOPIOIOTH TpyMNy 3YEIUICHHS, 3aBISKH YOMY JESKI
O3HAaKW YCIAJKOBYIOTbCS 3UYCIUICHO; CWJia 3YEIUICHHS MDK JIBOMa TE€HaMH,
PO3TAIIOBAHUMU B OJIHI XpPOMOCOMI1, 00EpHEHO MPOMOPI[IHHA BIJICTaH1 MiK HUMH;

* 3YEIUICHHS MDK I'€HaMH OJIHIE€I TPy MOPYIIYETHCS BHACIIIOK OOMIHY AUISTHKaMU
TOMOJIOTIYHUX XpOMOCOM Yy Mpodas3l mepuioro MEHOTHYHOro MoALIy (Mpolec
KPOCHUHIOBEPY);

* KOXEH OIOJOriYHMI BHUJ XapaKTEPU3YEThCS TEBHUM HAOOPOM XpPOMOCOM
(Kap10TUIIOM ) — KUTBKICTIO Ta 0COOIHUBOCTSMH OYJIOBH OKPEMHUX XPOMOCOM.
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