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leHeTyHa peKOMOiHAIliS — MPOIIEC Yy HACAILOK SKOTO 3'IBASIOTHCS HAIlaAKH 3
HOBUM IIOEAHAHHSIM OBOX abo OIABIIIOI KIABKOCTI CIIaAKOBUX (PaKTOpiB 3a SKUMU
po3pi3HsIAHCS iX OaTbKiBChbKi hopMHU. Y 3HAUHIHA Mipi TaKy peKoMOiHAIlil0o B €yKapioT
OTPUMAaHUX BiZl 0aThKIBCHKUX (POPM Pi3HUX aAeAiB ABOX ab0 OiABIIOI KIABKOCTI SIAEepPHUX
reHiB 3abe3redye IIPoIlleC HEe3aAeXKHOI0 PO3XO/KEeHHd y Melo3i pi3HUX nap
FOMOAOTIYHHX XPOMOCOM. 3a IIMM MeXaHi3MOM 3OiMCHIOEThCS pPeKoMOiHAallisa He
34YEIIA€EHUX TI'€HIB — T€HIB, AOKAAI30BaHUX Y PI3HUX XpomMocoMaxX. MOXKAUBOCTI TakoOi
pekoMmbiHalli y 3abe3nedyeHHi KOMOIiHATUBHOI MiHAMBOCTI JOCUTh BEAHKI.

Anaphase |1




OcKiABKH BOAETHCH BUSIBUTH AUIIIE OUH 3 KOMIIAEMEHTAPHUX
(B3a€EMOMONIOBHIOIOYHNX) MPOAYKTIB NBHOrO IMIPOLIECY V MHOPOKapioT Pi3HI BUOU
pekoMbiHallii reHiB, 34YernAeHUX y iX KiablleBux Mmoaekyaax [HK (rpancdopmariis,
TPaHCAYKIlidA, peKoMOiHallisd IIPpM CcTaTeBOMY IIPOIIECi), IO03HAYAIOThCA SK BHIU
HEPEIUITPOKHOI pekoMOiHallii. PekoMbiHallig 34enA€eHUX T'eHIiB Yy eyKapioT 3a3BuUYai
[03BOASIE BUSBUTH KOMIIAEMEHTApPHI PEKOMOiIiHAHTHI XPOMOCOMH (KpiM BHUIIAIKIB
F€EHETUYHOIO MAapKyBaHHs, HOPH HGKHX OOUH 3 KOMIIAEMEHTAPHUXIIPOAYKTIB
pekoMbOiHallii 3a CBOEH T'€HETUYHOIO CTPYKTYPOIO BUABASETBHCS HEXKUTTE3IATHUM),
TOMY 11 HA3UBAIOTh PELIUIIPOKHOIO.

A pelumnpoKHOi peKoMOiHallll 3YelA€HHX I'eHIB MHOTPiOHa TOYHa KOH 'rorallisd
T'OMOAOTIYHHUX XPOMOCOM ab0 TOMOAOTIYHUX MIASHOK XpoMocoM. PekombiHallid
34YEINIA€EHUX T'€HIB 3OINCHIOETHCH Y BHULAGl 3aKOHOMIPHOI'O IIPOLIECY MEUOTUYHOTO
KPOCHHTOBEPY, OCKIABKU TaKHHU ITPOIIEC PETYASIPHO BilOyBaeThbcd y Ipodasi Merosy.
Pazom 3 THM HaKOIIUYYETHCSI Bce 0Oiabllle (pakTiB HOpo Te, M0 y PI3HUX BU/IB
reTEPO3UTOTHI OCOOMHM BUABASIIOTh MO3aiYHUM ITPOSB AOMIHAHTHHUX 1 PEIIECUBHHUX
aneaey. Lli dakTH MDOSCHIOIOTBCA 3OIMCHEHHAM KPOCHHIOBEPY y COMATUYHHUX
KAITHHAX (MITOTUYHHUN KPOCHHTOBED).




OCHOBOIO A9 3araAbHOi peKoMOiHallii CAyTye KOH'lorallii TOMOAOTIYHUX
XpOMOCOM, sKa BigOyBaeTbca y Impodasi wMerosy. KoAm [0 I1IbOTO IIPOIIECY
3aAyYalOThCS TOMOAOTIYHI MIASHKHU 13 PI3HHUX XPOMOCOM, TO PEKOMOIHAIlid MOKe
BiIOyBaTUCS MiXK TOMOAOTIYHHUMH MJIAMHKAMHU XPOMAaTH, SIKi PO3MIIEHI V PI3HUX
XpoMoOcOoMaX — TeTepoAoTidyHa pekoMmOiHallisga. Camr-crenudiyHa peKoMOiHAIlS —
KOHTPOAIOEMA CIIEIiaAbHUMH CHCTEMAaMM TeHiB, IIPUYPOUYEHICTh PEeKOMOiHAITIMHUX
IIoAii OO0 O[Hi€l TeBHOI MmiASHKU (cadiTy) abo mo oOMeKeHOro 4ucAa II0Ai0HUX
miAgHOK. CAim BiAMITUTH, 110 i Yy JaHOMY BHIIAQIKY OAd 3abe3riedyeHHs peKoMOiHarlrii
XapakKTepHa KOH'Iorailid, 4iTKe B3a€MHE PO3MILIEHHYI Ay>KE€ KOPOTKUX 1AEHTHUYHUX
rtocaimoBHocTeH /IHK.

Y mpokapioT BigOyBarOThCs aHAAOTIYHI IIpPoOIleCcH peKoMOiHallii, asre BimMiHHI 3a
HH3KOI0 BaXXAUBUX XapaKTepHUCTUK. OmHa 3 TaKHXXapaKTEPHUCTUK — BiACYTHICTH
Oy Ab-SIKOTO TOYHOT'O B3a€EMHOIO PO3TaIllyBaHHSA I'OMOAOTIYHUX ITocAigoBHocTel /IHK.
Came 3 IIi€i OpUYUHH MIPOIEC, IO IIPU3BOAUTH MO0 BIIPOBAIXKEHHS MOOIABHHX
reHeTUYHHUX €AEMEHTIB, Ha3BaHUM HEe3aKOHHOIO peKOMOiHAaIlIE€IO.




Krossing over'dan
once

Krossing over
sirasinda

Krossing over'dan
sonra




OCHOBHi TIOAOKEHHSI MEHOTHYHOIO KPOCHHIOBEPY:

KpocuHroBep 3OIMCHIOETBCSI Ha XpPOMATHAHOMY PiBHI, OCKIABKH
BilOyBaeThbCcd MIPU KOH'IOTallii TI'OMOAOTIYHHMX XpPOMOCOM 1 KOXKHAa
XpomocoMa y OiBaaeHTI (TeTpani) MIpeacTaBA€HaA MOBOMa XpoMaTHUAAMU
(miamamu).

Y KOXXHOMY KOHKPETHOMY MIiCIlli A0 OOMiIHY 3aAy4daroThbCd TIABKH MBI
XpoMaTUuaU 3 YOTUPHOX.

Y3goBxk 10 HOOBXHHI OiBaaeHTa 0OMIH MOXKe  BimOyBaTucd
HEOJHOPA30BO, TOOTO MOXKAMBUNM MHOXWHHHUH (MOABIMHUM, HOTPIHHUH)

KPOCHHIOBED.

CyTHICTh KPOCHUHTOBEPY IIOAGTa€ B AKICHOMY MaTepiaaAbHOMY OOMiHI
JIATHKaMU MK XpoMaTHIaMU.

KpocHHIroBep AacoOIlIOETBCSI 3 Xia3MaMH, SKl CIIOCTEPITAOThCS V
OiBaA€HTaX, MOYMHAIOYH 31 CTadli AUMAOTEHHU IIpodasu IMEPIIOro IIOMIIAYy
MEMNO03Yy.
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OmHEe 3 OCHOBHHX IIOAOXKEHB TEOPili KPOCHUHIOBEPY — TBEPIXKEHHS IIPO
XpoOMaTHUAHY IIPUPOAY IILOTO IIPOIIECY, 3TiAHO $SKOi BiH BimOyBaeThbcd Ha
cranii maxireHu npodasu I menoldy. Tak, KOKeH 3 KOH IOTYIOUUX T'OMOAOTIB
IIpeACTaBA€EHHUM MOBOMAa CECTPUHCBKUMM XpoMaTHAaMH, TOMYy OiBaAe€HT,
MICTUTE 4 XpoMaTHUAH, MOro0 HA3UBAIOTh TETPAAO0I0, a IIapu CECTPUHCBKUX
XpoMaTH Y HbOMY — AdlalaMH.

[lepiri goka3u XpoMaTHUAHOI NPUPOAN KPOCHUHTOBEPY OyAM OTpHUMAaHi 3
BUKOPUCTAHHAM LIUTOTE€EHETUYHUX MOIEACH.
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RHTOTEHETHYHI MOLENI

[Tep1roro 3 HUX Oyaa MOAEAb HEPO3XOIZKEHHS CTaTEBUX
xpomocoM y poboTi K. Bpimkeca Ha apo3odiai. [Tpu
CXpPEIyBaHHI reTEPO3UTOTHUX CAMOK 3a PELIECUBHUM
areAsTMU OBOX T'€HiB — wF i v, 3 caMIIgMHU 8ar, OyAu
OTPUMAaHI1 IOOAUHOKI CAMKH 3 HOPMaAbBHUMU OYHMa
€03MHOBOTro 3abapBaeHHd. OTKe, 11i CAMKU HE OTPUMaAU
6aTBKiBCBKY X-XPOMOCOMY 3 I'eHOM 8ar. TaKUM YUHOM,
0OUIBI X-XpPOMOCOMH OoTpUMaHi Bix marepi. Lle moxkHa
O4YiKyBaTH IIPU yTBOPEHHI AUIEKAITHH 3 ABOMA X-
XPOMOCOMaMH 3a PaxXyHOK IX HEPO3XOMKEHHS I 4ac
penyKIiitiHoro po3noaiay. EozuHoBe 3a0apBAeHHS o4uelt y
UX CaMOK CBLOIYUTH IIPO BiACYTHICTb ¥ HUX aA€Al JTUKOTO
TUILy reHa W. 'OMO3UTOTHICTh 10 WF y TAKUX CAMOK MOXKE
OyTHU mocarHyTa 3aBASIKU KPOCHHTOBEPY MiK reHaMHu Wr i
U, IPU [IbOMY KOKHa XpoMOcoMa ITOBUHHA OyTHU
IpeACcTaBA€CHA HE MEHII HiXK ABOMAa XpoMaTHUAaMHU, a B
00MiHi 6epyTh y9acTh I10 OAHIH XpoMaTH/II Bill KOXKHOIO
rOMOAOTA.

[pyra MozeAb, Ha dKifl Oyaa IpoaeMOHCTPOBaHA XpOMAaTHUAHA IIpUpoaa
KPOCHUHIOBEPY — II€ 34YEIIA€HHSI X-XPOMOCOM y Apo30odiau. Y IUX MyX
CaMKM MalOTb OOHABI X-XpPOMOCOMH, 3'€OMHaHI B MIASHII IIEHTPOMIipH,
TakK I10 BOHU CKAQJAIOTh IIPAKTUYHO €QUHY 130XPOMOCOMY — XPOMOCOMY
3 iIEeHTUYHUM HabopoM reHiB. Y MeNo3i 11i ABa Iaedya KOH'IOTYIOTh OOUH
3 OAHUM SIK TOMOAOTH. OCKIABKH 00MABiI X- XpPOMOCOMH HE PO3XOASATHCS
Oiq 4Yac PeayKLiMHOro IIOofiAy, BOHH IIPEACTABAEHI B SHIIEKAITHUHI.
XKutreznatHi eMOpiOHHM PO3BUBAIOTLCH IIPH  3allAiJHEHHI TaKHX
AUMEKAITHH CIEPMIIMH 3 Y-XPOMOCOMOIO. TakKM YHHOM, y AlHIGX 31
34YETIACHUMU X-XpOMOCOMaMH HE 3[iMCHIOETBCS  KpIC-KpPOC
yCIagKyBaHHd 3a 34Y€NACHMMH 31 crarTio o3HakaMu. Camku
OTPHUMYIOTh 34Y€IIA€HI X-XPOMOCOMHM BiZl MaTepi, a caMlli — X-XpPOMOCOMY
Big 6aTbka, a y-XpoMOCOMYy — Bim MaTepi. Y caMOK 3i 34€HNA€HUMH X-
XpOMOCOMaMH, TeTEPO3UTOTHUX 3a AOKAAI30BAHHM YV X-XPOMOCOMi

FeHOM, y Hallla[KiB BUSBAGIOTHCS OOHBKU {K OUKOTO THILy, TakK 1
FOMO3UTOTH 34 PELIECUBHOIO aaeAalo. €. AHOEpCeH Oad TeHy garnet
(pyOiHOBI 04i) y HaIlaZIKiB TeT€PO3UTOTHUX caMOK BUaBUB 10% mMO4Y0K 3
PELIECHBHOIO O3HAKOIO. [X IT0SBa MOSCHIOETHCH 3MiMCHEHHAM IEIKHUX
TUIMIB OOMiHIB MiX T'€HOM ¢ i ILIEHTPOMipOlo, IPHUYOMY KOXKHaA 3 X-
XpPOMOCOM IpeACTaBA€HaA OBOMa XpoMaTHAaMH, a B OOMiHiI 6epyTb
y4acTh ABi XpoMaTUAH 3 YOTUPHOX.




OTKe, pe3yAbTaTH HaBEIEHUX [OOCAIIXKEHb I[UTOT€HETHYHHUX
MOOEAEH — HEPO3XO/MKEHHS XPOMOCOM Ta 34YEIIA€HHS X-XPOMOCOM
ITOSICHIOIOTBHCH ITOAOKEHHSIM XPOMATHIHOI IIPUPOAU KPOCUHTOBEDPY.
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PekoMmOiHallia HIpyu MeHOTHYHOMY KPOCHHIOBEPi AacoOIliloEThCSI 3 XiazmMaMu — X-
MOAIOHUMU IIepeXpellyBaHHIMH XPOMAaTHU, sKi HaWKpallle CIIOCTEPITraloThbCd Y BEAHMKHX
XpoMOCOMax IIPU CIIEPMATOTeHES].

Cepen ONpoayKTiB MeMo3y (criop abo ramert), II0 YTBOPUAHCH 3 MEMOIUTIB, V SIKHX
301MCHIOBABCSI KPOCHHTOBEDP, TIABKH IIOAOBHHA HECE KPOCOBEPHI IOEMAHAHHS AAE€AIB THUX
IreHiB, sIKi PO3TallOBYIOTHCH II0 KpasiX AOCAIAXKYBAHOTO IHTEpBaAy y OiBaaeHTi. JKIIO
BBasKaTH ITOKA3HUKOM KPOCHHTOBEPY IOSIBY ¥ 0iBaA€HTI Xia3M 1 HaBiTh 9KIIO y Bcix 100%
MEMOIIITIB Y MOOCAIKYyBaHOMY IHTepBaal OiBaseHTa MICTUTBCS Xia3Ma, TO TiAbKH S50%
IIPOAYKTIB MEM03y (crmop abo raMeT) HECYTh XPOMOCOMH 3 KPOCOBEPHUM IIOEMHAHHSIM
aA€A€t TIE€HIB, pO3TalllOBAHUX II0 KpasxX MOAHOT0 1HTepBaAy. JKINO y OOCAIAXKYBaHOMY
iHTEpBaai xXiadmu croctepiratrotecsa y 40% MeHonmuTiB, TO PEKOMOIHAHTHUX ITPOAYKTIB
Mero3y odikyeTbcs 20%. I HaBaku, rmpu BUSIBA€HHI B ekcriepuMeHTi 20% pekombOiHaIlii
B IKOMYCH iHTEpBaAi rteBHOTO OiBaseHTa TO CAif odikyBaTH Xiazmu B 40% MeHoIuTiB.




TakuMm 9uMHOM, KOXKHIN PETyASIPHO yTBOPEHIM XiasMmi Biagmnonimae iHTepBaa 50 cM Ha
reHETUYHIA KapTi. Aae gKoro 0 He Oyaa BiAcTaHb MiXX TI'€eHaMH Ha TeHETU4YHIiHd KapTi,
BUSABACHUM MiK HUMHU KPOCHHTOBEpP He Mozxke nepeBUIIUTH 50%. XpomMaTumHa HIpHUpPoOaAA
KPOCHHIOBEPY OOYMOBAIOE HEMOXKAUBICTL BHUABHUTU 0Oiabllle S5S0% pekoMOiHAIM MixK
IIIETIA€EHUMU F'€HaMHU.

I'emepomopHuili 6isaneHm — CKAQOAETbCAd 13 TOMOAOTIB Pi3HOTO po3Mmipy. Y
rerepomMopdHOMYy OiBaA€HTI XPOMOCOMHU y MIASHKAX 3 Pi3HUM PO3MIpOM IA€YEH Xia3MU He
MOXKYTh yTBoOproBaTHCd. BimmoBimHo B aHadasi | He cHoocrepiraeTbCs BUIIAIKIB
€KBAI[IMHOT'O PO3XOM>KEHHS. 3 4 1 2
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HacaimkoMm mossBU xia3M y pPeE3yAbTaTli KPOCHUHIOBEPY € BIAIIOBIAHICTH OAHIEI IIOCTIHHO
YTBOPIOBAHOI Xia3MHU PO3MIpPy iHTepBaay Ha reHetudHid kapti B 50 cM. C. [JapaiHrToH
IIPpUHUHAB IPUITYHIEHHS PO PIBHOMIPHHUH PO3MOMiA Xia3M y XPOMOCOMax, TOOTO iX YHCAO y
biBase€HTax IIOBHUHHO OyTH MpomopIliifiHo ixX mgoBxkuHi. C. [lapAiHITOH po3paxyBaB, sKa
KIABKICTh Xia3M HOpuliagac Ha KOxKXHUM OiBaseHT. [laai, CKOpUCTABIINCh HACAIKOM IIPO
BIANMOBIAHICTE OAHIE]I Xia3MHU IHTEPBAAy Ha '€HETHYHIN KapTi BiH TEOPETUYHO PO3paxyBaB
O4iKyBaHy OOBXKWHY T'€HETHUYHOI KapTHU KOXKHOI xpoMocomu. C. [JapAlHI'TOH HiATBEPAUB,
10 IIe MOoKe OyTH HamIWHUM IIOKA3HUKOM BUXIJHOTO IIOAOXKEHHS, II0 Xia3MHU €

pPE3yABTATOM KPOCHUHTOBEPY.




HacaigkoM mosiBM Xia3M y Pe3yAbTaTi KPOCHHTOBEPY € BIAMNOBIAHICTH OAHIEI ITOCTIMHO
YTBOPIOBAHOI Xia3MH pPoO3Mipy iHTepBaay Ha reHeTudHinn kapti B 50 cM. C. [JapaiHrron
IIPpUHUHSIB MPUIIYIIEHHS PO PiBHOMIPpHUH PO3IIOMIA Xia3d3M y XpoMocoMaxX, TOOTO iX YucAo y
O6iBaseHTax IIOBUHHO OyTH MNpomHopIilifiHo ixX moBxkuHi. C. [lapAiHTTOH po3paxyBaB, sKa
KiABKICTh Xia3M IMpuUIIamae Ha KOXHUM 0iBaseHT. [laai, CKOpHCTaABHIIUCh HACAIAKOM IIPO
BIAIOBIAHICTE OAHIEI Xia3MHU 1HTEPBaAy Ha IE€HETUYHINM KapTi BiH TEOPETUYHO PO3pPaxyBaB
O4iKyBaHy OOBXKHWHY I'€HETHUYHOI KapTU KOXHOI XpoMocomMu. C. [JapAlHITOH HIATBEPAUB, III0

1e MoXKe OyTH HaZiiHMM [TOKAa3HUKOM BUXITHOTO ITOAOXKEHHS, III0 Xia3MH € Pe3yAbTaToOM
KPOCHHIOBEDY. )




XPOMATHUOHA
IHTEP®EPEHILIA
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Koan B omHOMY OiBaA€HTI IIpU ABOX abo OiAbIlle oOMiHaX, KOXKEH 3 HHUX
HiSK HE BIAMBa€ Ha MWMOBIpPHICTHL IHIINX OOMiHIB, TOBOPATh IIPO
BiACYTHICTE 1HmMepgeperuyli. JBuiie 3MeHIIIeHHsa (QaKTH4YHOI KIABKOCTI
IIOABIMHUX IIEPEXPECTh 3a PAXYHOK MNPUTHIYEHHS OAHOTO KPOCHUHIOBEPY
BUHHUKHEHHSIM IHIIIOTO y TOMY 3K OiBaA€HTI Ha3WBaEThCd XPOMOCOMHOIO
abo xiasMeHHOI0 iHTepdepeHILicro.

XiazMeHHa 1HTep@EePEHIld MoOXXe OyTH TO3UTUBHaA (IIpakTHU4Ha), Ta
HeraTUuBHa (TeopeTudHa). [Ipu npakTu4dHiA Xia3sMeHHiM i1HTepdepeHIlii
IIOABIMHUX OOMIiHIB 3'IBAIETHCA MEHIIE, HiXK TE€OPETHUYHO OYIKYETBHCS IIPU
HEe3aAeXKHOMY 3OiMCHEHHI KOXXKHOro 3 oOMiHIB (aHTA. to interfere o3znadae
«3aBazkKaTu»). Y pasi HEeraTUBHOI Xia3MEHHOI iHTepdepeHIlii MOABIMHUX
IIepexXpPecTh Mano 6 OyTH OiAbIlle, Hi3K TEOPETHUYHO OUiKYETHCH.




XpomamuoHa IHmepgepeHyis Ma€e€ Oelo IHIMUHU 3MICT. XpoMaTuaHa
iHTepdepeHIlid He POOUTH BIAMBY Ha YacTOTy MHOXKUHHHX OOMIiHIB. lle
IIOHATTS BIAHOCUTBCH OO0 PO3IOMIAY MHOABIMHHX (UM 1HIINX MHOXXKHWHHHX)
OOMIHIB 3a Pi3HHX THIIIB: K ABO-, TPU- 400 YOTHUPHLOXXPOMATHUIHUM. AKIITO
y4acTh XpoOMaTHAU B OJHOMY OOMiHI 3HUXKYE MMOBIPHICTD ii y4acTi B iHIIIHX
oOMiHax, TO CAiJ TOBOPHUTHU IIPO IIO3UTUBHY XPOMATHAHY IHTepdEpEHIIito.
TakuM YHHOM 3HMXKYETBCH 4YacCTKa MOBOXXPOMATHUIAHUX 1 3POCTAE YacCTKa
YOTUPHhOXXPOMaATUAHUX O0OMiHIB. HeratruBHa xpomaTumHa iHTepdepeHIlid,
HaBIIaKH, IIPU3BOAUTH MO0 30IiABIIEHHS 4YacCTKM [OBOXXPOMATHAHUX 1 MO0
3HUXKEHHS YaCTKH YOTUPLOXXPOMATHAHUX MHOXKHWHHUX OOMIHIB Yepe3 Te,
III0 y9acTh XPOMATUAHU B OHOMY OOMiHI CIIpHSIE 3aAYYE€HHIO ii Y IOBTOPHOMY
OOMiHi.




Y xiazMeHHIN I1HTepdEpPeHIlil MHOXHUHHHUX KPOCOBEPIB BUABAIETBHCS
MEHIIIE, HIXK TEOPETHUYHO OYIKyeThbCd. 3a mpomosulliero . Meaaepa,
BEAUYMHY CIiBIOaAiHHA (PAKTHYHOI Ta OYiKyBaHOI (TE€OPETHUYHOI) KiABKOCTI
IIOABIMHUX IIEPEXPECTH OIIHIOIOTH 3a KOeiIlIEHTOM KOIHIIUAEHIIl (BILI
coincide — criBnagaTH).

YuMm Bulle InokKasHuK C, THM MEHIIIe IIO3UTHBHaA Xla3MeHHa
iHTepdepeHIlid 1 TUM MeEHIIIe OAWH OOMIH BIIAMBA€E Ha HWMOBIPHICTH
3aivicHeHHd iHImoro. Ilpu TmoBHINA Xia3MeHHOI 1HTepdEpPEHIlll KOAH
IIOABIMHUX KPOCHUHIOBEPIB B3araai He crocrepiraerbcd — C=1 (BiACYTHICTH
iHTepdepeHilii) 7o O (moBHa iHTepdepeHllid), TOOTO BeAnYruHa (PaKTUIHUX
IIEPEXPECTh MEHIIIE TEOPETHYHUX — IIO03UTHBHA IiHTepdepeHinid. I[Ipu
HEraTUBHIN IHTepdEepeHIlill HaBIIaKu BeAnYHHa (PaKTUYHUX KPOCUHIOBEPIB
OiABIIIE OUiIKYBaHUX.




[losuTuBHA Xia3zMeHHa 1HTepEPEHITIS 3aA€KUTh B IPOTIKHOCTI
iHTEepBaAy, B SKOMYy BpPaxOBYETbCS peKoMmbOiHalliss. ToOTo CTYIIiHB
iHTepdepeHIlii 3MEHIIIYEThCA 3 BIAJAA€HHSIM Bil MICII IIE€PEXPECTA,
1110 BXX€ BUHHK. OCKIABKH IIO3UTHBHA Xia3MeHHa I1HTepdepPeHIlid
BU3HA4Ya€ 4YacCTOTy BHMHHKHEHHY IIOABIMHHUX KPOCHHI'OBEPIB, BOHA
BIIAMBA€ Ha YCIIIITHICTh BUIBACHHS PEAaAbHUX BlACTaHEN MiXK reHamu
y OOocAimax 3 00AIKYy pe3yAbTaTiB MOABIMHUX IIepexXpecTh. A 3HAIOUU
MIKI'€HHY  BlACTaHb MOXHa  OILIIHUTH  YaCTOTy MHOXHWHHUX
peKoMOiHaIlili, BKAIOYAIOYH IIOABIMHI KPOCHHIOBEPH MIXK IIUMHU

reHaMH.

Y eykapiorT HapyacTille 3yCTpidaeThbCsd caMe IIpakKTH4YHa
inTepdepenmisa. MoBipHO, ay:Ke O6AHM3bKE PO3MIIIEHHI Xia3M €
HEMOXXKAUBUM i 00YMOBAIOE iHTepdEepPEHITIIO.
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OCKiABKU PE3yABTATU PEKOMOiHAIll HEOOXiMHO NIYKATH MiXK T€HETUYHO iIeHTHYHUMU
XpoMaTuaaMu, MUTaHHL, YU BiAOyBae€ThCsd OOMiIH MiXK CECTPMHCBKUMU XpoMaTUAaMH, Ha
IEPIIHUN IIOTASAL HE HiggaeTbCcd aHaaidy. OgHak 1 y BUPIILIEHHI OO MUTAHHY MOXKHAa
BUKOPHUCTOBYBaTHU $K LUTOM€HETHUYHUM, TaK 1 IIHUTOAOTIYHUM MMiAXOOU, M[IPHUYIOMY
IITUTOTEHETUYHUHN iCTOPpHUYHO OYB MepIinuM. AZEKBATHOIO ITUTOT€HETUYHOIO MOJIEAAIO JIASI
BUPILIEHHS [MTUTAHHSI IIPO MOXKAHUBICTh KPOCHHIOBEPY MiK CECTPHUHCBKHUMH XpOMaTHIAAMU

BUSIBHUAUCS KiABIIEBI XPOMOCOMH. A Double strand bresk |
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Brepitie Take mocaimzkeHHs 6yao mpoBeneHo b. Mak KaiHToK. ABTOp, BUBYaAa POCAUHH,
y 9KHUX OM[HA 3 II'STOi IIapu XPOMOCOM Oyaa 3 MOMITHO YKOPOUYEHUM IIA€YEM, aA€ MOMAATKOBO
MaAa MaA€HBKY KiABLIEBY XpoMoOcOoMY. OCKIABKH AMIIIE Y IPUCYTHOCTI KIABLIEBOI XPOMOCOMH,
HaIlaIKU HECy4i ABi YKOPOYEeHi XpoMocOoMHU OyAM KUTTEe3maTHi, Mak KaiHTOK 3pobuaa
BHUCHOBOK IIPO T€, IO y KIABIIEBI XPOMOCOMi € T€HETHYHHUM MaTepias, AKHUH KOMIIEHCYE
HecTady MOro B YKOPOYEHHX XpoMocoMaxX. MixK CECTPHHCBKHUMH XPOMaTUAAMH KIABIIEBOI
XPOMOCOMHM IIPH MITOTHUYHOMY KPOCHHIOBEPI IIOBHHHO BHWHUKATHU IIOABOEHOIO PO3MIPY
ABYLIEHTPOMIpPHE KIABIIE, IPUYOMY OPIEHTYETHCS BOHO ILIEHTPOMIPaMH OO PI3HHUX IIOAIOCIB
KAITUHU, a B aHadasi O4iKyeThbCa PO3PUB IILOTO KiAbIISg. JKIIO PO3pUB BilOYyBaeThCd HE
TOYHO IIOCEPEAHHiI, TO B OAHY 3 MOOYiIPHIX KAITHH IIICAd MITO3y IIOTPAIAd€E KiAbIleBa
XpOMOCOMa 3MEHIIIEHOTO PO3MIipy, II0 BTpaTHAa YAaCTHHY MaTepiasy, SIKHU KOMIIEHCYBAaB
HecTady B YKOpO4deHir xpomocomi. [lomaabilie pO3MHOXKEHHSI TaKUX KAITHH A€ CMYTY
TKaHWUHU, SIKa Y POCAMH 3a3Buuail OyBae 6e3xa0podiAbHOIO (TOMO3HI'OTHI 3a HecTadamu).

Cawme 11€e i Oyao BusBaeHO Mak KAIHTOK y POCAMH, II0 HECYTh ITapy YKOPOYEHHUX XPOMOCOM
Ta KIABLIEBY XPOMOCOMY.
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[InTaHHA PO KPOCUHTOBEP MiXK CECTPHMHCBKHMHU XpPOMAaTHAAMH § MENO031 TaKOK BHUPIIIYBAAOCH
3 BUKOPHUCTAHHSIM MOMIEAl KiablleBUX XpomocoMm. Tak, [l. IlIBapm mocaigKyBaB MeEN0O3 y POCAMH
KYKYPyA3Ud, II0 MICTHAHW 3 IIIOCTOI IMapyd OAHY 3BHYAMHY XPOMOCOMY, a APYry — KiAbleBy. llpu
KPOCUHTOBEPiI B IIbOMYy OiBaA€HTi, a TaKOXK IPH ITOABIHHOMY TPBOXXPOMATHUIHOMY KPOCHHI'OBEPiI B
aHadasi [ odYiKyeTbCsa MICTOK, a HOpPH MIOABIMHOMY YOTUPBOXXPOMATHAHOMY KPOCHHIOBEPI -—
noABIMHUM MicTOK. Y aHadasi II mMicTok B OmHINM KAITHHI 3 IapH OYIKYETBHCS TIABKU Y BUIIAQIOKY
OAHOI'O 3 THUIIB TPBOXXPOMATHAHOIO IMOABIMHOIO KPOCHHTOBEPY. Takli pe3yAbTaTU MOXKAHUBI KOAU
KPOCUHTOBEDP BiIOYBa€EThCs TIABKM MiXX HECECTPHHCBKUMH XpoMaTumamu. Jocaimxkenus [I.
[[IBapiieM momiAOK Melo3y Ha crtamiax aHadaszm I i Il morkazaau, mio B 13% KAITHH Ha cTamii
aHadasu | BHUIBAGIOTBCA TOABIMHI MocTHU. BoHH 3'IBASIOTBCS TIABKHM Yy  Pe3yAbTaTi
YOTUPBOXXPOMATUMAHUX IIOABIHHUX OOMIiHIB, 1 SgKIIO NPUUHATH BIACYTHICTH XPOMAaTHIHOI
iHTepdepeHIlii, TO CAig BBaxKaTH, II0 KOXKEH THUII TPHOXXPOMATUAHUX IIOABIMHUX OOMIiHIB TaKO3K
BimOyBaBcss 3 yactoToio 13%. Takum yuHOM, TiaAbKU y 13% map KaiTuH Ha cramii aHadaszm Il
oduikyBaBcd O MICTOK y OfHi#M 3 KaiTUH. PeaabHO K MicTKU B aHadasi Il BugaBaeHi HabaraTo dacrtiiie
— y 35% map raituH. Kpim Toro, B aHadasi Il BusaBaeHi ABOILIEHTPOMIPHI KiAbIls, K1 IIPU IIOMIiAl
PO3TAIIOBYIOTECS MiXK IIOAIOCAMHU Y BUTAGAl INMOABIMHUX MICTKIB. Taki kKaptuHU B aHadasi Il He
CIIOCTepiraroThbCcsd, HAKII0O KPOCUHTOBep IlependadyaeThbCsd  TIiABKM  MiXK  HECECTPUHCBKUMU

XpoMaTHAAMH.
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[losicHIOIOUM MOSBY TaKux KoHduirypaiii B a"Hadasi II, . [IIBapiy mpUIryCcTHus,
III0 KpiM OOMIiHIB MiXXK HECECTPHMHCBKUMHU XpoMaTHUAaMH BiAOyBalOThCs IIle OOMiH
MIiK CEeCTpUHCBKUMHU. BiH BBazkae, III0 CECTPHMHCBKI OOMiHHM He IIOB'd3aHi 3
HECECTPUHCBHKHMU 1 CIIOCTEPIrar0ThCH y BCIX KAITMHAaX. Y IIOAOBUHI BUII[KIB BOHU
BUSIBASIOTBCHA IMApPHHUMH, B IIOAOBHHI — HEMAapHUMH. TIABKH y BHUIIQAKy HENApPHUX
CECTPUHCBKHX OOMIHIB KapTHHa OYiKyBaHOI'O PO3XO/IKEHHS XPOMOCOM MOIKE
3MIHUTUCH. TakKUM 4YHWHOM, Yy IIOAOBHHI KAITHH, O€ 3O1HCHIOETHBCSI OOUHUYHUU
KPOCHHIOBEP, Ma€ MiClle TaKOXX HenapHu# o0OMiH MiXK CEeCTPUHCBKUMU
XpoMaTHuAaMHU KIABIIEBOI XPOMOCOMHU (0OMIH MiXK CECTPUHCHBKHMH XpoMaTUAaMH
HOPMaABbHOI XPOMOCOMH IIIOCTOI MMapyu HE 3MIHIOE OUYIKyBaHUX KapPTUH PO3XOMKEHHSHI
XpOMOCOM), MI0 HOPHU3BOAUTHL A0 IIodBM MicTKa B aHadasi II. JKmo KoxkeH 3
TPHOXXPOMATUAHUX MOABIMHUX OOMiHIB BigOyBa€eThcs 3 dyacToroio 13%, To yacToTra
OMUHUYHUX 00MiHIB: 59% -2 x 13% = 33% (Bci 1i noxii marTh MicT y aHada3si I).
Tomi wacrora pgomaTKOBUX MOCTIB y aHadasi II 3a paxXxyHOK O0OMiHIB MixX
CECTPHHCBKHUMHU XPOMATHUAAMH KIABILIEBOI XPOMOCOMH IIOBHHHa CKaacTu 33%+2 =
16,5%. TakuM ymHOM, HOBa OYIKyBaHa 4YacTOTa OAUHUYHHX MOCTIB y aHadasi II
cTaHoBUTH 13% + 16,5% = 29,5%, 1110 3Ha4YHO OAMIKYE M0 peasbHO BUSIBAEHOI (35%).
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Bigcranp MixK eHaMM MOXKHA BHU3HA4YUTHU Yy BIACOTKAx 3a pPaxyHOK
YacCTOTH KPOCHUHIOBEPY, TOOTO YHUM MOaAl 3HAXOAATHLCSI T'€HH OAWH BIM
OHOIr0, TUM BHIIIOIO0 € YacTOTa KPOCHHIOBEPY MIXK HHUMHU — 30iABIIYETHCHA
KIABKICTh KPOCOBEPHHUX O0COOMH. lle Hamae MOKAUBICTE CTBOPIOBATH KapTy
XPOMOCOM — MICIIE pO3TalllyBaHHHA I'€HIB Ha XPOMOCOMI.

Ha reHeTMYHHX KapTax poO3Mip XPOMOCOM OIIHIOETBCA YaCTOTOIO
pekoMOiHallli MixK reHaMHd 1 BUMIPIOETbCI Yy caHTiMopraHax (cM).
[[pakTHYHO TOBHa Xia3MeHHa 1HTep@EpEeHIlid Ha HEBEAHMKUX IHTepBasax
Ja€ IiACTaBy PEKOMEHAYBATH CKAQIATH I'€HETUYHI KapTH II0 MOXKAHBOCTI
HEBEAUKHUMHU MOIAJHKAMHU IIIAIXOM IIIZICYMOBYBAHHS MOOBXKHWH KOPOTKHX
iHTepBaaiB. Taka KapTa HalOIABII TOYHA.
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IlumonoziuHa Kapma Xpomocomu — Ie cXeMaTHdHe 300paskeHHd XPOMOCOMHU 3
IIO3HAYEHHSIM MICIIb pPO3TalllyBaHHA TI€HIB, aA€ PO3MIPHICTh ILil€l KapTHU OLIHIOETHCA §
abCoAIOTHUX abo BIAHOCHUX (I3MYHUX OMUHUIILX MOBXUHU XPOMOCOMHU Ha II€BHOMY
CTYII€EH1 KAITUHHOTO IIUKAY.

I'enemuurna Kapma xpomocomu — BU3HAYEHE ITOAOKEHHSI I'€Ha 10 BIAHOMIEHHIO 10 ABOX
1HIITUX T€HIB, aA€ PO3MIPHICTh TAaKOi KAPTH OILIIHIOETHCH Y MOp2aHioax — OMUHUILIST BiAHOCHOI
BiACTaHI MIK I'€eHaMHM 1 BIAIIOBIZA€ 4acTOTi KpocHHTOBepy B 1%. OauHHUIIEI BiACTaHI MIXK
reHaMu — 1% KpocuHroepy = 1 wmopranigi. [IoCTIMHICTE BIiACOTKA KPOCHHIOBEPY MIXK
ABOMa IeHaMM [O03BOASIE BHU3HAYHUTU MicClle iX AoKaaizailii. YuMm OiAbllle T'eHiB BiOMO Yy
IIbOMY BHIi, TUM TO4YHIiIlIe pe3yAbTaTU KapTyBaHH4. [ludpu Ha KapTi BKal3yrOTh BiACTaHb
MiK PI3HHUMHU TI€HaMH Yy MOPraHigax, skKa IIOYHMHAEThCSd BiJ Ie€Ha, L0 3aiiMae HYAbOBE
IIOAOKEHHS Ha AIBOMY KIHIII KOXXKHOi XpoMocoMu. [lim yac CcKaamaHHS T€HETHYHUX KapT
J0OAI0Th BiACTaHI MiXX ABOMAa HaMOAMXKYHMMH IeHaMU, IO I€PEeBUIIyE 3HAYEHHS BiACOTKa
KPOCHHIOBEPY, OTPHUMAaHe €KCIIepHMEHTAABHO. FIMOBIpHICTb ITOABIHHOTO KPOCHHTOBEDY (6€3
BpaxyBaHHS gBUIIA iHTepdepeHIlii) MOpiBHIOE JOOYTKY MMOBIPHOCTI ABOX OMUHUYHHUX aKTiB
peKoMOiHallill, HaAaIIpUKAad, SKIITO OAMHHUYHUHN Imepexpect 3 gactoroio 0,2, To moaBiHHUIM
0,2x0,2=0,04.
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BUKOPHUCTOBYIOYHM IIUTOAOTIYHI KapTH, a TaKOX HdaHl IIPO BIACTAH1 MiX
reHaMMd Ha TI'€HETHYHHUX KapTaxX, MOXHa 3HauTH pasrwdl IIPpHUKAAOLU
HEEKBIBAA€HTHOCTI MiXK HHUMH IIPH CYBOPOMY 30€epeKeHHIi ITOCAIIOBHOCTI Y
PO3MIIlIeHHI I'eHiB Ha 000X THUIIaX KapT.

CriBcTaBA€HHS T€HETHYHUX 1 IUTOAOTIYHHX KapT XPOMOCOM
IIIATBEPAUAO, IO IIPU IIOBHOMY 30iry MOpAAKY poO3TalllyBaHHsSI T'€eHiB Ha
000X THUIIaX KapT BIAHOCHI BiACcTaHi MiXK reHaMH BUSBAIIOTHCS CIIEITUPIYHO
MOMU(PiKOBAaHUMU:. Te€HM, OAM3BKO pO3TAallloBaHi OMAMH MO0 OJHOIO Ha
FPEHETUYHUX KapTax Yy MIPULEHTPOMIPHHUX 1 TEAOMIPHUX MOIATHKAaX,
OINMUHLAIOTBCH HAa IIOPIBHSIHO BEAMKUX BIACTAHSIX OAWUH BiO OOHOIO Yy
MITOTHYHHX XpoMocoMax abo y IMMOAITEHHUX XPOMOCOMAaX.




Drosophila Chromosome Map
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