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MexaHi3m KpocuHzo0eepy «po3pue-eo33'€cOHAHHS» BiamoBigHo mo Teopil AHcceHC-
[lapAiHTrTOHA, KPOCHUHIOBEp BiAOyBaeThbcd y Ipodasi merio3y. ['oMoAOTriyHI XpoMocoMH 3
raraoTuiaMu xpoMatun AB i ab yTBoproioTh 6iBaseHTH. B omHiN 3 XpomaTHO y HEPHIii
XpoMocoMi BiaOyBa€eThCs PO3PUB Ha miagHIII A-B, Tomi y IIpHAErAii XxpoMaTuAi OPYyroi
XPOMOCOMH BiAOyBaeTbCcd PO3PHUB Ha miAgHI a-b. KaiTmHa mnparHe BUIIPaABUTHU
VIIKO/>KEHHsT 3a moroMoror epMeHTIiB perapaillii- pekoMOiHallii 1 mpuemHaTH
dparmeHTH XpomaTtua. OmHaAK OpPU I1[BOMY MOXKAHUBE IIPHUEAHAHHYI XPECT-HaBXPECT
(KpocHHIrOBEp), 1 YTBOPIOIOTHCA PEKOMOIHAHTHI ramaotunu (xpomatuau) Ab i1 aB. V¥
aHada3si MMepIIoro momaiAy Mmetiosy BimOyBaeThbCd po30izKHICTh ABYXPOMAaTHAHUX XPOMOCOM,a
y OPYTOMYy IIOMIiAl — PO30izKHICTHL XpoMaTu/ (OMHOXPOMATHUAHHUX XPOMOCOM). XpOMAaTUOH,
dKi He Opaam ydacTh y KPOCHHIroBepi, 30epiraroTh BUXiAHI Moe€mHaHHA aaeaed. Taki
XpoMaTUuau (OAHOXPOMATHUAHI XPOMOCOMH) HAa3UBAKOThCA HEKPOCCOBEPHUMH; 3a iX y4acCTIO
PO3BUHYTHCA HEKPOCOBEPHiI raMeTH, 3UTOTU i ocoOMHM. PekoMOiHaHTHI XpoMaTUOH, HGKi
YTBOPUANCH y XOAl KPOCHHIOBEPY, HECYTh HOBl1 IIO€OHAHHA aA€AiB. Taki XpoMaTuau
(omHOXpOMATHAHI XPOMOCOMH) HA3UBAIOTHBCI KPOCOBEPHUMH, 3 iX y4aCTIO PO3BUHYTHCS
KPOCOBEPHI rameTH, 3UTOTH 1 OCOOMHU. TakumM YHHOM, BHACAILZOK KPOCHHTOBEPY

BiOyBaeThbCcd peKoMOiHAllisI — IToSBa HOBUX ITOEAHAHD (TAlIAOTHUIIIB) CIIaAKOBUX 3a0aTKIiB ¥
XPOMOCOMaX.
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CecTpUHCLKI PeKomBIHaHTHI .

XpomMaTuau Xiazma XpoMaTNan




IF'enemuuHuu MmexaHi3m KpocuHzo0eepy. llle [0 BIAKPUTTS IIEPEXPEIIEHHS
XpPOMOCOM T€HETHYHHMMH METOAaMH IIUTOAOTH, BHUBYAIOYM MHOpodaly MeNoasy,
CIIOCTEpPirasu SIBHUIIlE B3a€EMHOIO OOBUBAaHHSA XPOMOCOM, YTBOPEHHSI HUMH X-00pa3HUX
diryp — xiazm. Y 1909 p. &. dHCEHC BHUCAOBUB IIPUIIYIIIEHHI, III0 Xia3MHU IIOB'S3aHIi 3
OOMIHOM [MIASHKaMH XpPOMOCOM. 3rogoM IIi KapTHHH IIOCAYKHAU J0OATKOBUM
apryMEHTOM Ha KOPHUCTH IIIOTE3U I'€HETUYHOIO IMMEPEXPEILEHHSI XPOMOCOM, BUCYHYTO1 T.
Mopranom y 1911 p. MexaHi3M HepexXpelIeHHd XPOMOCOM IIOB'd3aHUN 3 IMMOBEOIHKOIO
FOMOAOTIYHHX XpoMocoM y Impodasi I metiody. KpocuHroBep BigOyBa€eTbCs Ha cTamii
YOTUPHOX XPOMATUL 1 IPUYPOUYEHUN MO0 YTBOPEHHS Xia3M. JKII0 B OAHOMY OiBaA€HTI
cTaBcd HE OOUH OOMiH, a aABa i 6iAbllle, TO ¥ IIbOMY BUIIAAKYy YTBOPIOETHCH KiAbKa Xia3M.
OckiAbKU y OiBaA€HTI YOTHPU XpPOMaTHOAU, TO, OUYEBUIHO, KOXKXHA 3 HUX MAa€ PiBHY
WUMOBIPHICTh OOMIHATHUCS miASHKaMHU 3 Oyab-gkoi iHmIoi. [Ipu 1iboMy B 0OMiHI MOXKYTb
Opatu y4dacTb ABi, Tpu abo dYotupu xXpomaruau. OOMiIH BcepeauHi CECTPUHCBHKHX
XpoMaTH[, HE MOXKe IIPHU3BOAUTH MO0 peKoMOiHaIlii, OCKIABKH BOHH TI'€HETUYHO
iIEeHTUYHi, i B CHAY IIbOTO TaKHUM OOMiH He Ma€ CEHCY B SIKOCTi 6i0AOTIYHOTO MeXaHi3My
KOMOIHATHUBHOI MiHAUBOCTI.







BionoziuHe 3HAUEHHS1 KpOCUH208epY. 3aBIAsIKU 3YEIIACHOMY YCIAAKyBaHHIO BIaAi
IIOEMAHAHHS aA€AIB BUSBAAIOTHCA BIIHOCHO CTIMKHMMU. Y PE3yAbBTATI YTBOPIOIOTHCA I'PYIIHU
r€HiB, KOXKHA 3 9KUX (PYHKIIIOHYE K €AUHUMN CYIIE€PreH, KOHTPOAIIOYHN KiAbKa O3HaK. Y
TOU K€ Yac, ¥ XO[i KPOCHUHTOBEPY BUHHUKAIOTh peKoMOiHallii — ToO6To HOBI KoMOiHAIIii
aneaiB. TaKMM YMHOM, KPOCHUHTOBED MiIBUIIyE KOMOIHATUBHY MiHAUBICTb OpPTraHi3MiB:

a) y XOIi IIPUPOMHOTO BIiAOOPY B OMHHUX XPOMOCOMaxX BiAOyBae€ThCsd HaAKOITUYEHHS
«KOPHUCHUX» aseAer (1 Hocii TakKuxX XpPOMOCOM OTPUMYIOTH IlepeBary y OopoThbi 3a
iCHyBaHHsI), a B IHIIUX XpoOMOCOMaxX CKYMN4YyIOTbCAd HeOaxkaHi aaseai (i Hocii Takux
XPOMOCOM BHUOYBaIOThb — EAIOMIHYIOTHCS 3 TTOITYASIITIH)

0) y Xomi IINTY4Y4HOro BigOOPy B OMHHUX XPOMOCOMAaX HAKOIIMYYIOTBCSI aAeAl
IOCIIOIaPChKO-IIIHHUX O03HAaK (i HOCIii TaKHUX XPOMOCOM 30epiraroThbCs CEAEKIIIOHEepOM), a B
IHIIUX XpoMocoMaxX CKyO4yIOTbcd HebaxkaHi aaeai (i HOCIi TakKHMX XPOMOCOM
BUOPaKOBYIOTHCS).

Eeonrouiiline 3HAUEHHSL KPOCUH206epy. Y PE3YALTATI KPOCUHIOBEPY HECIIPUSITANBI
aA€Al, CIIOYATKy 34YEIA€HI 3 CIPUATAUBUMHU, MOXKYTH IIEPEXOAUTH B IHIILY XPOMOCOMY.
Toali BUHUMKAIOThP HOBI TallAOTHIIM, III0 HE MICTATh HECHPUATAUBHUX aA€AiB, 1 Il
HECIIPUATAUBI aA€Al €AIMIHYIOTBCS 3 IIOIIYASITi.
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[Ipoliec KPOCUHTOBEPY MOMITHO MOAU(IKYETHCS KPIM T€HETHYHHX 1 PI3SHOMAaHITHUMU
BHYTPIIIHIMM Ta 30BHIIIHIMHM 4YWHHUKaMHU. DBHAIBA€HI TI'€HU 4Ki BUKOHYIOTH POAb
aKTHUBaTOPIiB Ta CYNpecopiB KPOCHHIOBepy. 3arasbHa dYacToTa pekKoMmOiHallii reHiB MoKe
OyTH pi3HOIO B OBOIIUTAX Ta CIEPMigX. Y AIOAWUHH KPOCHUHTOBEP BiAOyBaeTbCcd BABiYi
JacTilie y KiHOK, Hi2K Y YOAOBIKIB. Y AP030(iAH B TPETIM XPOMOCOMI BUSIBAEHA MYyTallld sIKa
3yIIUHSIE KPOCUHTOBEP y BCiX IIapax XpoMocoM. 30iAbIIIEHHS YaCTOTH KPOCHHIOBEpPY Ha 2-
3% y camok Apo3odiau 3abesrneuye gomaTkoBa Y-xpomocoma. /Jo reHeTHYHUX PaKkTopiB AKi
BIIAMBaIOTh Ha KPOCHHIOBEP MOZKHA BIJHECTHU: ITOAOXKEHHI MIAAHKU B XPOMOCOMI1 BiTHOCHO
IIEHTOPOMIpPH, TE€TEPO3UTOTHICTh 3a XPOMOCOMHHMHU IepedymoBaMH, MiXKXPOMOCOMHUHI

edeKT, TEHHI MyTallii. Spermatogenesis in humans




ITonosxceHHA OiINAHKU 6 XPOMOCOMI 6i0HOCHO UeHmopomipu — gK BimoMo, Ha
HEOMAHOPIAHICTh YaCTOTHU KPOCHHIOBEPY Yy PI3HUX OIAFHKAX XPOMOCOMH BIIAUBAE iX
CTPYKTypa: 4YacToTa KPOCHUHI'OBEPY AyKE HEBEAUKA y IMIPHULIEHTPOMIPHHUX, a 1HOAl 1 Yy
TEAOMIPHHUX MIAdHKAaX HaBiTh HOPU 3HAYHUX (PI3UYHHUX BIACTAHAX MIiXK reHamMHu. Braus
pO3TalllyBaHHSI OOCAIIKYBAHOTO IHTEPBaAy y XPOMOCOMI Ha KPOCHHTOBEP MOCAIIXKYBaB
K. Biga Skl BUKOPHUCTAaB TPaHCAOKAIIio 3a ygacTio IV xpomocomu.

ABTOD MOBIB, 110 ITPU HAOAUIKEHHI MOCAIIKYBAHOI MIASTHKU XPOMOCOMH [0 IIEHTPOMIpHU
IIpU Iepedya0oBi YacToTa peKoMbOiHallii y Hilf IOMITHO 3MEHIIIHUAACSH, a Y OIAGHII, dKa O6yaa
i 3aAMInIAaCSa HaMOIABII BiggaA€HOIO BiJ IIEHTPOMIpH, dacToTa ii mMalKe 3aAUNINAACD
He3MiHHOI0. TaKuM YHHOM, Ha 4YaCTOTy pPeKoMOiHallifi y Oymb-aKifl MIASHIII XPOMOCOMMU

BIIAMBa€ pi3udHAa BiACTaHb BiJ LIEHTPOMIipPH.




I'emepo3uzomHicms 3a XpomocomHumMu nepebyooeamu — y reTepO3UTOTHUX
OCOOMH 3a XPOMOCOMHHMHM albepallisMH Yy XpoMOcCOoMaxX, MOPYyHIeHUX abepalli€lo,
JacToTa KPOCHHTOBEPY 3a3BUYAM IIPUTHIUYEThCS. Hampukaam, y camok apo3odiau,
FETEPO3UTOTHUX 3a I1HBepcielo dl-42 B X-xpoMocomi, MixK T€eHaMHu Y H ecC
BUSIBAIETBCS Bchoro 0,56% pekombiHalliti. Xodya obuaBa IIi TeHU HE BXOASTH 10
CKAQy 1HBEPTOBAHOI OIAAHKU I BeanynHa y 10 pa3iB HUXKYE 3BUYAUHOI'O PIBHHA
pekoMbiHaii Mixk HuMH (5,5%) 3a BigcyTHocTi alOepairii. [uToasoriuHe
JOCAIMIPKEHHA Y TE€TE€PO3UTOTHUX OCOOMH 3a iHBEPCIAMH (HaAUOpHUKAAL, ¥ KYKYPYI3H)
XapakTepy KOH'Iorailii XpoMoCOM IIi Yac Mero3y, BUABAdAE y OiBaAseHTI 3HAYHY
OIAAHKY [€ KOH'Iorailiss TIOMOAOriB BiAcyTHd. lle 3a3Buyaml miAdHKA, O€ IIpH
YVTBOPEHHI iHBepcCii BiiOyAuCcs po3pUBH (KpallKH, MiClld), i sKa BKAIOYAE IIPUAETAL 10
IUX KpPallOK-pPO3PUBIB IHTEpBaAM 49K y IHBEPTOBAHUX, TaK 1 y HEIHBEPTOBAHUX
JTIIATHKAX.




PizHa cCTymiHp IIPUTHIYEHHS KPOCHHIoBepy Oyaa BHABA€HA y caMoK D.
melanogaster, TeTEPO3UTOTHUX 3a OAHIEI0 3 ABOX Maii>Ke PIBHUX 3a IMPOTIXKHICTIO
inBepcii y X-xpomocoMi. [HBepcia sc’ BKAIOYa€Ee BiApi30K MOBXKHUHOIO 15 cM Ha
FreHEeTHUYHIN KapTi, 1 po3TamoBaHUU IIeM BIAPI30K AHUCTAABHO, OAMXKYE OO0 CaMOTro
KIHIIS JOBTOTO IMA€4Ya X-XPOMOCOMHU.

[uBepcis B’ BKAIOYaE BiApi3oK mgoBxKuHOIO 10 cM Ha TreHeTUYHIiH Kapri,
po3TalIoBaHUN y IIPUIIEHTPOMIPHIN miasgHIli. OOAIK MOBXKUWHU T'€HETUYHOI KapTH X-
XPOMOCOMH MPHU MHOXKXHUHHOMY MapKyBaHHiI y I€T€pPO3UTOTHUX OCOOUH 3a iHBEPCIEIO
B*? mae BeamdunHY 47 cM 3amicTh 3BUYaMHHX 57 cM y pasi BimcyTHOCTI iHBepcii, a
IIPHU TEeTEPO3UTOTHOCTI 3a iHBepcii sc’ — Bcboro 22 cM. IlosiCHEHHS IIPUYMH IIUX
BIAMIHHOCTEMN IIOASITA€E y TOMY, II0 KOH'IOTallisd XpOMOCOM IIOYMHAETHCA 3 KIHIIEBUX,
TEAOMIPHUX MIAGHOK, a IMPHULIEHTPOMIPHI MOIASHKHW KOH'IOTYIOTH oOcTaHHIMU. [Ipu
TAKOMY IIPHUIIYIIIEHHI y TEeTEPO3HroT 3a IiHBepcielo BY? O04iKyeThbCs HOPMaAbHA
KOH'IOTallld IIPOTATOM BCI€l X-XPOMOCOMH axX MO0 MOIAdHKH, A€ IIOYMHAETHCS 1A
iHBepcisg. ¥ ToH 4Yac y IeTepO3UTOTHUX OCOOMH 3a iHBEPCI€I0 Sc’ IMOPYIIEHO CaMU
II0YaTOK KOH'Iorallii, 1 TOMy BOHa BUABASETHCS HEAOCKOHAAOI (HEIIOBHOIIHHOIO) 1
JdaAl — B3IOBXK yCBhOTO TAeda. 3BiACH i OIABII pi3Ke MMPUTHIYEHHS KPOCUHTOBEPY Y
FETEPO3UTOT 3a LII€I0 1HBEPCIELO.




3HUXKEHHd peKoMOiHallii XapakTepHO 1 [Ad TeTEepPO3UTOTHUX OCOOHMH 3a
TPAHCAOKAIIIMHU, IIPUYOMY Yy TOMY IIA€Yl, ¥ SKOMY CTaBCS PO3PUB IIPU YTBOPEHHI IIi€l
TpaHCAOKAIlli. Y IHIIIOMY IIA€4Yl I[l€l XPOMOCOMH 3a3BU4Yall CIIOCTEPIraeThCd AedKa
CTUMYASIid pekoMmbOiHallii. LluToaoriyHe OOCAIIKEHHd IIOKa3ye, IO y MeEHo3i y
FETEPO3UTOT 3a TPAHCAOKALIIMH (HAIPUKAQL, Y KYKypyA3H) HOpU YTBOPEHHI
xXpecTorionibHoi dyirypu TeTpaBaAeHTY 3 [IBOX He TPaAHCAOKOBAHHX 1 [OBOX
TPAHCAOKOBAaHHUX XPOMOCOM Yy ILIEHTPl CIIOCTEPIraeThbCda «BIKOHIIE» HEAOCKOHAAOI
KOH'forallii, 1110, MHWMOBIPHO, 1 CAYXUTh OCHOBHOIO MPHUYMHOIO IIPUTHIYEHHS
KPOCHUHTOBEDY.
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Taxkoxx OyB BCTAHOBAEHUM BIAMB Ha peKoMOiHaIlil0 TeTEepPO3UTOTHOCTI 3a
OYIAIKAIliIMHA Ta HecTadaMHB. XPOMOCOMH, 4Ki MICTATh AOyHaAiKallli — OAHaKOBI
JIASHKHW Yy PI3HHX XpoMOcCOMaxX, $Ki VTBOPHAUCH 3a PaxyHOK II€PEMIIIEHHS
PEUIIPOKHUX TPAHCAOKAIlIH abo He PeIUuNnpoOKHUX BCTABOK — iHBEpPCili, HECYTh AaHY
OIASSHKY y TIIOTPIAHIM KiabKocTi. OgHa 3 IUX MOIAdHOK HE Ma€ IapTHepa OAS
KOH'[orallii i TaKUM YHMHOM TeXK Bi/I0yBaeThbCd IIPUTHIYEHHS KPOCUHTOBEPY. ¥ TOM yac
KOAM y Te€TEPO3HUTOTHUX OCOOMH 3a HecTadaMH y XPOMOCOMAaxX, PeKoMOiHaIlid MixK
reHaMHd KOPOTKOTO Ta AJOBTOr0O IIA€YEM IIi€i XPOMOCOMH 3a PaxyHOK BiACYTHOCTI
HapTHEPA OAS KOH'Iorailli 3MeHIIyeTbCS MausKe ABidi.

TakumM YHHOM, y Ie€TE€PO3UTOTHHX OCOOMH 3a Pi3HOMAaHITHUMU XPOMOCOMHHMHU
repedymoBaMU KPOCUHTOBEP B XPOMOCOMAax 3aA€XXHTh BiA IHMX IepedbyaoB Ta
IIPUTHIYYETHCA 3a PaXyHOK IIOPYIIEHb Y KOH torariii.




MixxxpoMoCOMHHH e(heRT — IIEPIITHM BUBYEHHUM MPHUKAAIOM MiKXPOMOCOMHOTO
edpeKTy BIAMBY Oyab-9KOi 3MIHM Yy KAapioTHUIII Ha KPOCHUHroBep OyB  BIIAUB
FETEPO3UTOTHOCTI 3a 1HBepciaMu. A. CrepreBadT v 1919 polll BUCAOBUB AYMKY IIPO
Te, 10 peKoMOiHaIlifiHa cUcTeMa KAITHHU €QHWHA 1 IIOCUA€HHSI KPOCHUHTOBEPY YV OAHUX
JIATHKaX MOXKe OyTH IIOB'S3aHO 3 HOro HNpUTHIYEHHSM y iHHIUX. Y 1923 porin 1ie
IIPUNYILEHHS OTPUMAaAO HiATBEPIXKEHHS — OyAO MOBEOEHO, 1110 AoMiHaHTHiI pakTopu C
(crossover suppressors), y MICIIIX CBO€i AOKaail3allii IPUTHIYYIOTh KPOCHHIOBEP, aA€
HOro IMOCHAIOIOTH y IHIIHUX JIASHKAaX, ¥ TOMY YHCAl y iHIIHUX O6iBaseHTax. [licag Toro sk
OyAO MmOBEIEHO, IO POAb (aKTOpiB — «IIPUTHIiYyBadiB KPOCHHTOBEPY» — B
FeTEPO3UTOTHOMY CTaHlI 3a3BHYaii BUKOHYIOTH IHBEPCii, MiXKXPOMOCOMHHUMH €edEeKT
iHBepcir mocaimKkyBaau [Ik. [lIyasir i E. Pendiag, 3a 1110 BiH oTpruMaB Ha3BY «€PEKTY
[MIyabiia-Pendingy. Pekombinallis B 6iBaaeHTi Xxpomocomu Il D. melanogaster momiTHO
IIOCUAIOETBCS, SIKIIIO B KapiOTHUIIl CIIOCTEPITAEThCS IE€TEPO3UTOTHICTH 3a 1HBEPCIEIO B
X-xpoMmocoMi abo xpomocomi III. TIlpu 1bOMYy BIZHOCHUM MPUPICT YACTOTU
pekoMbiHallii 0cCOOAMBO 3HAYHUH Y MPUIIEHTPOMIPHUX Ta § TEAOMipHHUX MiATSHKAaX.




[HIIMM TIPUKAAIOM BIAMBY MIXKXPOMOCOMHOTO €(eKTy Ha KPOCHHIOBEP € MOOCAIIKEHHS A.
NAOHTALI IKUH OOBIB, 110 ¥ T€TEPO3UTOTHUX OCOOHH 3a iHBEPCIIMM dYacToTa KPOCUHTOBEPY Malizke He
3MIHIOETBCS 3aBAdKN HAdBHOCTI HE3BUYHHUX XPOMOCOM 3 BEAHUKHUM Te€TEPOXPOMATHUHOBUM 5
IIOTOBIIIEHHSIM HAIIPUKIHIL AOBTOro raeda. [Ipu HagBHOCTI 111€] HE3BUYHOI XPOMOCOMH, HaBITH Yy
FeTEPO3UTOTHUX €EK3EMIIAIPIB 3a IHBEpPCIIMH, KPOCHHTOBEP BiIOyBa€ThCsS dYacCTillle, a I1HKOAHU
CIIOCTepPIraeTbCcd 1 HOpPMaabHaA MOr0 dYacToTa 3a paxyHOK IIETAENOAIOHOI KOH'torailii, gdka
3AIMCHIOETBCS IIPU HASIBHOCTI Ii€l HE3BUYHOI XPOMOCOMH. A IpPHU HAIBHOCTI TIABKM HOPMAaABHHUX
dopM XPOMOCOM Yy Te€TEPO3UTOTHHUX OiBareHTaX 3a IHBEPCIIMHU CIIOCTEPIraeTbCs XapaKTepHa
HEeJOCKOHAAICTh , HETOUYHICTHL KOH [orallii.

[HIITUM IPUKAQIOM MIiKXPOMOCOMHOTO €(PEKTYy € BIIAUB AOJATKOBHX XpoMOocOoM — B-xpomocom
Ha KPOCHUHIOBEP Yy XpPOMOCOMAaX CTAaHOAPTHOIO KapioTUIy MAaHoro BUAY. Tarkuit edekt OyB
BugdBAeHUH M. Poacom y miagdHKax, po3TallloBaHUX V CEPENNHi Imaeda abo OAMKYe [0 IIEHTPOMIpH,
KPOCHHIOBEP Yy HOPHUCYTHOCTI B-XxpoMocom mocmaoBaBCd, y TOM YaC KOAHU y [OUCTAABHUX
JIASTHKaxX OEII0 IIPUTHIYyBaBCH.

PaKTHU MIZKXPOMOCOMHOTIO €(PeKTY IEPEKOHAUBO CBIAYATH IIPO TE€, III0 XPOMOCOMH 3O1HCHIOIOTH A
CBOIO PeKOMOiHAIIiFiHY (QYHKIII0O He HEe3aA€KHO, a y €AUHIM CHCTEeMi BChOTO KapioTHILy, TOOTO '
IIPUTHIYEHHI peKoMOiHallil y oqHuX 6iBasneHTaX CyHIPOBOMIKYETHCS ii IOCUAEHHAM Yy iHIIUX.




BIIAMB TeHHHX MyTaliH — OiAbllla YacTHHA BiIOMHX MEHOTUYHUX MYyTallii
IIPU3BOAUTDL OO0 CyIIpecli KpoCHHroBepy. Ili BOAMBOM T'€HHUX MyTallli 3MIHIOETHCH
TIABKM dYacToTa KpPOCOBEPHUX OOMIHIB, a iX pO3MomiA 3aAHINAETHCA KOAUIITHIM.
[IpukaamoM Takoi MyTallli MOXe CcAyryBaTu wMyTalid 'wmeu-9'. Llg wmyraliga y
FOMO3UTOTHOMY CTaHI1 IPU3BOAUTE A0 3HUXKEHHSI PIBHSI MEMOTHUYHOI'O KPOCHUHTOBEPY
O0 8% TOpIiBHAHO 3 KOHTPOAEM, IIPU IBOMY XapakKTep PO3MOMIAY KPOCOBEPHUX
oOMiHIB B reHOMi He 3MiHIOEThCs. [lig mi€ero reHHUX MyTallii KPOCUHTOBEP, SK
IIPpaBHUAO, CHABHIIIE 3HUXKYETHCH Yy AUCTAABHUX OIASHKAX XPOMOCOM IIOPIBHAHO 3
IIPOKCUMaAbHUMU.

Ak Oya0 BxKe 3a3Ha4eHOo, IO OIABIIICT, TE€HHUX MyTallii IPpU3BOAUTH M0
IIPUTHIYEHHda KpocuHroBepy. OauH 3 HebaraThboxX IIPUKAQIIB IMifiIcHAIOBada
KPOCHHIOBEPY — MyTallia Recl HeMaToAM — I MyTallid V KiAbKa pas3iB 30IABIIIYE
4acTOTy KPOCHHIOBEPY Y BCIX rpynax 34dernAeHHd. [Ipu 1mpomy 3pocTae pPiBEHB
FEHETHUYHOI KOHBEPCli 1 YacToTa HEPO3XOIKEHHHd CTaTEeBUX XpPOMOCOM. ABTOpU
BBasKaloTh, 1110 Recl saBAse coboio nedpeKT perpecopa KPOCHHTOBEDY.




MaOyTh, BiAMiHHICTE T'€HOTHIIIB 3a aA€AsIMHU MOAIOHUX IeHiB, IO MiABUIIYIOTH abo
3HUXKYIOTh YaCTOTY KPOCHHIOBEPY, AEKHUTH Yy OCHOBI BHYTPIIIHBOBUAOBUX CIIQAKOBHUX
BIAMIHHOCTEN MiX PI3ZHUMH KAOHAMH, AIHIIMH, IHONYALIIIMH, COPTAMHU 3a YaCTOTOIO
Xia3M abo 3a 4aCTOTOI0 KPOCHUHTOBEPY. YCITIIIIHICTD CEAEKITii Ha ITiABUIIEHHS 1 3HUKEHHS
YJacTOTU KPOCHHTOBEPY TaKOXK ITIATBEPXKYE BAACTHUBOCTI T'€HiB, iX AOMiHaHTHUX abo
PELIECUBHUX aAr€AiB MOAUQIKYBaATH YaCTOTY KPOCHHTOBEDY.

BcraHOBAEH1 TaKOXK BUIIAAKU BIIAUBY MyTalllli OKPEMHX MapKEPHHUX I€HIB, IO
IIPOABASIIOTBCS Yy 3MiHI MOPQOAOTIYHUX abo OioxXiMiYHHUX O3HaK, Ha YacToTy
KPOCHHIOBEPY y TIIeBHUX IiHTepBarax. Lli dakTu MOXyTh OyTH pe3yAbTaTOM
mAeoTponHOro epeKTy AaHUX MyTalliti, abo pe3yAbTaTOM TICHOTO 3YEIIA€HHH 3 IIUMU
MapKepaMH PEIECUBHUX aA€AE€H I'eHiB — MOAU(PIKATOPIiB KPOCUHTOBEDPY.




BugaBaeHHd TeHiB, MyTallii SKUX HiABUIIYIOTh a00 3HUXKYIOTH YaCTOTY KPOCHUHTOBEPY
HabyBa€ BEAMKOT'O 3HA4Y€HHSd, OCKIABKH [OO03BOASIE BUSBAATU CYTTEBI KOMIIOHEHTH Ti€l
CUCTEMHU B KAITHUHI, sgKa 3abe3nedyye 3AiiCHEHHd MEHOTHYHOTO KpPOCHHTOBEPY i
HaWBasKAUBIIII €Tallu L[BOTO IIPOIIECY.
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[Ile T. Mopran BUSBUB, 110 y caMmiliB D. melanogaster, a TakKOXX y CaMOK TYyTOBOTO
IIIOBKOIIPSAY (B 9KHX TeTeporaMeTHa HE YOAOBida, a JXiHo4Ya CcTaThb) KPOCHUHTOBED HE
BiiOyBaeThcs. B iHIIHUX TI'pyll TBapUH KPOCUHTOBEP BUSBASETBHCS y IIOTOMCTBI i caMOK i
camiliB. TaKUM YHMHOM, YacToTa KPOCHHTOBEPY HUXKYE Y OCOOUH reTeporaMeTHOl cTaTi.

OCKIABKU [OAS TBapUH XapaKTEPHHUM XPOMOCOMHHU M€EXaHI3M BU3HA4YE€HHY CTaTi, B
AKOMY ICTOTHY POAB BiAIrparoTh CTATEB1 XpOMOCOMH, BIIAUB CTaTl HA KPOCUHI'OBEP MOXKHAa
6yao O BBaxkaTH OAHUM i3 IIPUKAQOIB MiXKXpoMOCOMHOTO edeKTy — edeKTy
rerepoxpoMocom (Y-xpoMocoMu Hpu MexaHidMi XY a6o W- xpoMocoMH NpH MeXaH13Mi




BusBaeHO, 1110 Ha 4YaCTOTY KPOCHHIOBEPY BIAMBa€ BiK opraHiaMmy, Tak K. Bpigxec
BIIEPIIIE BCTAHOBUB B3a€MO3B'SI30K MiXK YacCTOTOIO peKoMmOiHallii reHiB Ta BiKOM OCOOWHH.
OTpuMaHi HHM [OaHlI II0 [OEKIABKOX I1HTepBaaax II0OKa3aAW 30BCIM OJHAKOBUU XapaKTep
3MIHM YacCTOTH KPOCHHIOBEPY B 3aA€XKHOCTI Big BiKy camok D. Melanogaster. Tak, y
Apo30dianl MaKCHUMaAbHA YacToTa KPOCHHTOBEPY CIIOCTepiraeTbed y nepini 10 aHiB XKUTTM,
y HactynHi 10 mHIB criocTepiraeTbCd ii 3HUXKEHHS, a IIICAY TPbOX THXKHIB KUTTH — 3HOBY
IIiAHAOM YacTOTH peKoMOiHallii. MoxxHa OpUIIyCTHUTH, 110 PYHKIIIOHAABHHUM CTaH OpraHidmy
BIIAUBa€ Ha IIepebir pi3HMX CTamili Meko3y, TOMy IO CTVIIiHBb CITipaaizallii XpomMocow,
INBUAKICTh IMPOXOMKEHHS PI3HUX CTamiid HIpodasd MOXKE 3asexkaTHh Big (Pi3i0AOTiYHOTO

CTaHV KAITHUH.
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Ha w4acroty pekom0bOiHallli MOXKYTb BIAMBATU Pi3HI YHWHHUKU 30BHIIIHBOTO
CEpEeaOBHIIIA: TeMIIepaTypa, 10HI3yl04e BUIIPOMIHIOBAaHHS, KOHIIEHTPAILllSI COA€H, XIMIYHI
MyTareHu, AiKW, TOPMOHH. [Ipu OIABIIIOCTI 3a3HAaYEHUX BIIAUBIB 4YacTOTa KPOCHHTOBEPY
MiABUIIYETHCS. 3a YaCTOTOIO PI3HUX THIIIB peKoMOiHallli (MeHMOTHYHHH Ta MITOTUYHHUHU
KPOCHHIOBED, CECTPHUHCBHKI XpOoMAaTHUAHI OOMIiHM) MOXKHa CYAUTU PO MYyTareHHY i
AlKapCBhKUX ITpernapartiB, KaHIIeporeHiB, aHTUOIOTHUKIB Ta iH.




3MmiHy YacToTu pekoMmOiHalli Imiag BOAUBOM (aKTOPIB 30BHIIIHBOTO CEPEIOBHUIIA
Ha3UBAIOTh IHAYKOBaHUM KpocuHroBepoM. ['. Ilay, a motim K. IIlTepH Ta iHII ITOKa3aAH, 1110
y napo3odian HU3bKiI (9-13°) i Bucoki (30-32°) Temmeparypu 30iABIIYIOTH BiJACOTOK
KPOCHUHIOBEPY; B OITHMAaAbBHUX TEMIIEPATYPHUX yMOBaxX PO3BUTKY BUABAIETHCH
HaUMEHIIIUM BIiACOTOK mepexpectiB. Tak, y pocaijmkeHHax [ Ilay BpaxoByBaBcd
KPOCHUHIOBEP MiX TpbOMa peuecuBHUMU reHamu II rpynm  34denaeHHd. CaMKu,
FETEPO3UTOTHI 3a JaHHUMHU I'€HaMH, PO3BUTOK SKUX IPOXOAUB IIPU PI3HUX TEMIlepaTypax,
OyAM CXpeEIleHi 3 caMIIIMH, TOMO3UTOTHUMHU 3a TUMHU K PEIIECUBHHM reHaM. Y IIOTOMCTBI
BpaxXxoByBaAUCsa KPOCOBEPHiI 0COOMHU, 1110 BUHUKAU BHACAIIOK peKoMOiHAallii MixK reHaMu b i
pr Ta pr i c¢. YacToTra KPOCHHIOBEPY 3HAYHO 30iABIIYETHLCI IIPU IMiABUNIEHHI i 3HUXKEHHI
teMmreparypu. Lli K Marepiasd cBig4aTh PO TeE, L0 Oid TEMIIEpATypPd Ha IIEPEXPECT Y
JIASTHITI Mi>K TeHaMUu b i pr, IIPUAETAOMY [0 IEeHTPOMeEpPH, 3Ha4YHO Oiable (Bim 6,0 mo 15,4%
abo 13,6%), HixK MiX reHaMU pri ¢, e JacToTa IepexpelleHHs 30iAbIIyEThCS BChOro Ha 6%.
[lomaAbIIUMU  MOCAIIKEHHSIMU OyAO BCTAHOBAEHO, IIIO0 MJIAAHKH XPOMOCOM ITI00AH3Y
IlEHTpOMEepHU OiAbIII YyHWHI Ha 30BHINIHI BIIAUBU, HIXK BimmaseHi Big Hel. lle gaBuiie
IIOB'SI3yIOTh 3 OIABIII BHCOKOIO PEAKTHUBHICTIO T€TEPOXPOMATHHOBUX [MIAGHOK II00AU3Y

IIEHTPOMEPH.




BuBueHHda [ii peHTreHOBUX IIPOMEHIB Iie y poborax [I>kK. MeBopa i K. CBeHcoHa
II0OKa3aAM, IO 10HI3yro4ya pafdiallisd BIAHMBaAE Ha KPOCHHIOBEP. JSKIIO TemIepaTypa
BIIAUBA€ TOAOBHHUM YHHOM Ha KPOCHUHIOBEP TIABKH Y THX KAITHHAX, 4Ki OPOXOAdTh Y
MOMEHT BIAMBY Ha mnpodasy | wmero3y, ToO pEeHTreHOBI IMIPOMEHI BIIAMBAIOTH Ha
KPOCHUHIOBED, IIABUIIYIOYM MWOTro dYacTOTy Yy KAITHHAxX, III0 3HaAXOOIThCAd SK Y
IIEPEAMENOTUYHOMY, TaK 1 Yy MEMOTHYHOMY CTaHaxX. HacToTa KPOCHHIOBEPY 3aA€KUTH BI
a03u ompoMiHeHHd. OmHaK 3a3HadyeHa 3aA€XKHICTh € TIABKHU OAS IIEBHOI cTamii pO3BUTKY
CTaTEBUX KAITHH, BiAIOBiAHOI rmpodasi I meloly, 1 3aAeXKUTh TaKOXK Bifl T€HOTHILY AlHIH i
IIEBHOI JIASHKU XPOMOCOMH (F€TEPOXPOMATHHOBOI).

IIpogaza Meradasa Aunadasa Tenodasa Jouipwi
KJIITAHA




JocaimskeHHa mii XIMIYHMX areHTiB TaKOzK IIOKa3aAo, IO Oararo 3 HHUX IIOAIOHHM
YUHOM 3 PEHTTeHOBHMU IIPOMEHAMH 30iABINYIOTH YaCTOTy KpOoCHUHroBepy. [lo Takux
areHTIB BIAHOCSTBCS IMPUT (TIPUUMYHHUN Traz), POpPMaABIETIZ, OpPraHidyHa IEepeKucC Ta IH.
HaiibiAbIll BUBYEHHUM 3 XIMIYHHUX areHTiB, SIKUM BIAWUBA€E Ha e(EKT KPOCHUHTOBEPY €
eTHAeHJlaMiHTeTpaolToBa Kucaora (cKopoueHo EJITA). IlepenbadaeThcs, 10 1€ areHT
BUIAAIE 3 XPOMOCOMHM OiBaA€HTHI 10HM KaAbIlil0 1 MarHilo, sKi MalOTh BasKAHUBY POAb Y
MIATPUMIIl CTPYKTYPHOI IIliAiCHOCTI XpomocoM. IlepembadaeThbcs, III0 BHOAAEHHY iX
IIPU3BOAUTL M0 IIOPYHIEHHST Oe3INepepBHOCTI CTPYKTYPHU XPOMOCOM, IHIO 1 30IABIIyE
JacTOTy XPOMATUAHUX PO3PHUBIB, YaCTHHA 3 AKUX MOXKE IIPHU3BOANUTH A0 pPeKoMOiHAaIIlii
IE€HiB.
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