AHHOTALIMSA paboueit nporpaMMbl y4eOHOH AMCHMILIMHBI

2.1.2.1 Mapkep-opHeHTHPOBAHHAS CeJIeKIMS

1. O0masi XapaKTepUCTUKA TUCHUILIMHBI

1.1. Heap aAucuunaMHbI

Llenpt0o  OCBOGHHWS  JUCLUMIUIMHBI  SBIsSieTCS  (OpPMHUpPOBaHUE Yy  OOydaromuxcs
NPEACTAaBICHUN, TEOPETHYSCKUX 3HAHWUH M yMEHUH B OONACTH TNPAKTHYECKOW TECHETUKH W
CEJIKLIMM PpACTEHUH, YCKOPEHHs CEJIEKIIMOHHOTO IpOLEecca C MCIOIb30BAaHUEM HOBEHIINX
TCHETHYECKHX TIOAXO/IOB, M CO3JaHHs HA MX OCHOBE COPTOB U T'MOPHIIOB CEITbCKOXO3SHCTBEHHBIX
KyJIbTYp, 8 TaKKe Pa3BUTUE CIOCOOHOCTEH, OPUEHTHPOBAHHBIX HA HAYyYHO-HCCIIEIOBATEIBCKYIO
pabory.

1.2. 3amaun TUCHUILINHBI

- (¢opMupoBaHHE  CIIOCOOHOCTH  OIEPUPOBATh  0A30BBIMH  3HAHUSAMH 10
COBPEMEHHBIM METO/IaM CO3/IaHUsI COPTOB U THOPUJIOB;

- OBJIQJICHUE 3HAHUSIMU IO METOIMKE M TEXHUKE CEJIEKIIMOHHOTO MPOIIeCCa;

- 3HaHHE COBPEMEHHBIX METOJOB TOA0OpA, CO3JaHUS M OIECHKH HCXOIHOTO
Marepuaa Jijisi CeJIeKIUu;

- (opmupoBanue ymeHuii mogdopa UCXOIHOTO MaTepuaia Jisi CENeKIINN;

- (opMupoBaHHE HABBIKOB TPOBEACHHUS (DEHOTHITMYECKUX, OUOXMMHYCCKUX U
MOJIEKYJISIPHO-TEHETHYECKUX MaPKEPHBIX aHAIM30B UCXOHOTO U CEJIEKIIMOHHOTO MaTepuaa,

- HU3y4YeHHUEe 0COOCHHOCTEH NMPOU3BOACTBA OPUTHHAIBHBIX CEMSIH.

1.3. IIpeameT AUCHUNIMHBI
Hucuumuua 2.1.2.1 Mapkep-OpHeHTHPOBAHHASA cejeKUMs (GOpMUPYET 3HAHMA,
HeoOXoAuMble B OOJNIACTH MPAKTUYECKOW TEHETUKW U CEJIEKIIMM pPACTEHUM, YCKOpEHHS
CEJIEKIIMOHHOIO IIPOoLecca C UCOIb30BaHUEM HOBEUILINX TEHETUYECKUX MTOJX0J0B, U CO3aHMsI Ha
UX OCHOBE COPTOB M THOPHUIOB CEIbCKOXO3AWCTBEHHBIX KYyJIbTYp, a TaKXe pa3BUTHE
CrocoOHOCTEN, OPUEHTHPOBAHHBIX HAa HAyYHO-UCCIIEI0BATEIBCKYIO paboTy.

1.4. MecTo ucuMnMHbI B 00pa3oBaTeJbHOM MporpaMmmMe
Hucnurnnuna 2.1.2.1 Mapkep-opueHTHPOBAHHAS CeJIEKIHsSI OTHOCUTCS K JUCHUTIIIMHAM
brnoka 2 O6pa3oBaTenbHbIif KOMIIOHEHT, pazaeny 2.1.2 JucuunauHs! (MOIyININ) 10 BEIOODY.

1.5. B3aumocBs13b ¢ APYTUMH JUCHUIIIHHAMHA
Hucuunimaa 2.1.2.1 Mapkep-opueHTHPOBAHHAS CeJIeKLMsI B3aMMOCBSI3aHA C TAKUMH
JUCIUIUTMHAMU, Kak: CeneKius, CeMEHOBOACTBO U OMOTEexHONIOrusl pacteHuil, [lacnopruszanus
CENEKIMOHHBIX  JTOCTHXKEHUH, COBpPEMEHHbIE KOHLEMNIHWHA 3allUThl  HHTEJUIEKTyaJIbHOU
COOCTBEHHOCTH CEJIEKLIMOHHBIX TOCTHXKEHUH, IHOCTpaHHBIH SI3BIK.

2. Ilnanupyembie pe3yJabTarbl 00yUeHHS 10 M CIUIIHHE

Komnerenmus ILnanupyembie pe3yabTarbl 00y4eHHs

Kon ‘ Ha3zsanue




Crnioco0OeH K aHamuzy
F€HETUYECKHUX KOJUIEKIIUH C
1IEJTbI0 TI0A00pa UCXOAHOTO
MaTepuaia JUisi CO3aHus
COPTHMEHTA C
KoMOUWHaLuei

3HaeT OCHOBHEIC 3aKOHBI MAaTCMaTN4CCKUX,
CCTCCTBCHHOHAYYHEBIX U O6H.[CHpO(1)CCCI/IOHaJ'IBHHX
JUCIMIIINH, HCO6XOI[I/IMBIX AJI1 pCUICHU A TUIIOBBIX
3aJ1a4 B obactu arpOHOMHH

HCHOHBSyeT 3HaHHA OCHOBHBIX 3aKOHOB
MAaTCMAaTUYICCKUX U €CCTCCTBCHHBIX HAYK JJIA

[1K-2 XO3SIICTBEHHO-TI0JIE3HBIX .
. peILIeHHs CTaHIaPTHBIX 3a/1a4 Mpo(eccuoHaTbHON
MIPU3HAKOB U CBOMCTB ¢
JeSITeNIbHOCTH PeliaeT TUIoBbIe 3a1aun
HCIIOJIb30BaHUEM .
npo¢eCCHOHAILHON AEATEIbHOCTH Ha OCHOBE
COBPEMEHHBIX N
3HAaHUH OCHOBHBIX 3aKOHOB MaTeMaTU4YEeCKUX U
CEJIEKIIUOHHBIX METO/I0B:
€CTECTBEHHBIX HAyK C IPUMEHEHUEM
TCHOTHUITHPOBAHWS, .
UH(POPMALMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTHMA
(beHOTHUITUPOBAHUS U JIP.
Cnoco0OeH  OCyIIECTBIATH
AKCIIEPUMEHTATbHBIN
M3alH 3HaeT COBpEMEHHbIE TEXHOJIOTHH B
npodeccuoHaNbHON AESITEIbHOCTH, 3HAET TEXHOJIOTUHU
CEJIEKIIMOHHOTEHETHYECKIX .
BO3/ICIIBIBAHMSI CENTbCKOXO3HCTBEHHBIX KYIBTYp B
HKCIEPUMEHTOB,
OTKPBITOM H 3aKPBITOM TPYHTE
I1K-3 IIPUMEHATH  IIOJIEBBIE U
YMeeT 00OCHOBBIBaTH IPUMEHEHUE COBPEMEHHBIX
naboparopHbIe METOIBI . .
TEXHOJIOTH B TPO(PECCHOHATHLHON JeATEIbHOCTH
oleHKH u otbopa ¢GopMm ¢
. Peanu3yer  coBpeMEHHbIE  TEXHOJIOIHH B
LIEJEBBIMU  XO3SIICTBEHHO- .
poQeCcCUOHATBHON IeITeTbHOCTH
MOJIC3HBIMU TIPU3HAKAMH U
CBOMCTBaMH.
Crnocoben OpPUMEHATh | 3HaeT (GOopMy U CTPYKTYpY OTUETa O pe3yabTrarax
OMOTEXHOJIOTHYECKHE COpPTOUCHBITAHUS, TOPSAJOK BEICHUS
METOIBL, I'ocynapcTBEHHOIO peecTpa CeNneKIMOHHBIX
MapKEepOPUEHTUPOBAHHYIO }IOCTI/I)KCHI/II\/JI, PEMIaMCHT MMPHUHATHA PCUHICHUA 110
CENIEKIINI0, TeHeTHUecKoe | 3aABKE HA BbIIAYy MATCHTA HA CENEKIIMOHHOE
(beHoTHIHpOBaHKE Ha | AOCTHXCHHUC
pasHBIX yramax | YMEET OLIEHUBATH OTJIUYMMOCTh, OHOPOIHOCTh U
K-S CENEKIHOHHOM cXeMbl s | CTAOMIBHOCTB COPTA B COOTBETCTBHH C

TTOBBIIICHUS
3(h(HEeKTUBHOCTH CO3/IaHUS,
OIICHKH u orbopa
CEJIEKIIMOHHOT0 MaTepuaia
U BOCIPOU3BOACTBA B
IIPOLIECCE CEMEHOBOACTBA

HeﬁCTBYIOHlHMH METOJIMKAMH1 MCHBITaHUMN

HMMeeT HaBBIK ONHCaHUS copTa € 3aKJIKYCHUCM O €TO
OTIIMYUMOCTHU OT O6H.I€I/I3BCCTHBIX COpPTOB,
OIHOPOAHOCTHU U CTaOMIIBHOCTH Ha OCHOBE npo-
BEJCHHBIX HCIIBITAHUN U COPTOB, BIICPBLIC
BKJIIOYaCMBbIX B FOCYZ[apCTBCHHHﬁ peecTp
CCIICKIIMOHHBIX JIOCTH)KeHHﬁ, JOMYIUICHHBIX K
HCITIOJIBb30BAHUIO




3. Conep:kanue JUCUUIINHBI

BBenenmue.

BBuny Brwicokoit unpopmaruBHocTH Mojekyn JIHK B mupoBoii HayuyHOW mpakTuke
HAOJIIOAaeTCsl CTPEMUTENbHBIA POCT YHUCJIA METOAOB MOJEKYISIPHO-TEHETUUYECKOIO aHalu3a
KYJIETYPHBIX PaCTE€HUM C UCIOIb30BAHUEM MOJIEKYJISIPHBIX MAPKEPOB, KOTOPHIE U3BECTHBI TAKKE
non HaszBanuem J[HK-mapkepoB. Dt ke metomel aHaimza wmonekyn JHK moryt ObITh
WCIIOJIB30BaHbl JJII T€HETUYECKOM MAacHOpPTU3aLHUU COPTOB CEJIbCKOXO35MCTBEHHBIX KYIJIBTYP
BMECTO MaJIONH(OPMATUBHBIX METO/IOB aHaJH3a OSIKOBBIX MapKEPOB.

Pa3nea 1. T'enernka KAK  Hay4Hasl OCHOBA CceJIeKINH

pacTreHuii.

[TonsiTue o cenekuuu U ceMeHoBoACTBE. CBA3b €€ ¢ IpyrumMu Haykamu. ctopus u sTansl
pa3BuTHs cenekuuu. KoeKMoHHbIN, HCXOIHBIN MaTepHall U €ro 3HaYMMOCTb JUIs PAaKTHYeCKON
cenekuu. Buspl ncxoqHOro Marepuaia U CocoObl €ro MojiydeHus (€CTECTBEHHbIE MMOMYIISILINH,
ruOpHUIHBIE TIONMYJALUH, CAaMOONBUICHHBIE (WMHIYXT) JIMHUHM, HWCKYCCTBCHHBIE MYTallddl U
nonumiaonansie Gpopmel). [TonsTue o mapkepax. buoxummuueckne 1 MOJIEKYJIIpHbIE MAPKEPHI.

1.1.11onsaiTHe 0 Mapkepax. BuoxumMmnyeckue U MOJIEKyJIsIpHbIE MapKepbl.

Ha ceropssmnMii AeHb TEXHOJOTHMH BBIABICHUS MOJeKyasapHeIx nin JIHK-mapkepos
CTAHOBSITCSI BA)XHBIM CTaHJAPTOM CEJEKIMM PACTeHUH M MOJIy4alroT Bce Oosee MIUPOKOoe
IPUMEHEHHE 10 BceMy MHpy. VX uHCHoigp30BaHHE IO3BOJSET TOYHO U OBICTPO BBIABIATH
IreHEeTUYeCcKoe pasHooOpa3ue MOMy LU, TOABUIOB, BUIOB, U Jaxe AuddepeHunpoBaTh Oosee
BBICOKME TAKCOHOMHUYECKHME PAaHTU - POAA U CEMENCTBA, a TAKXKE JE€JAeT BO3MOXKHBIM CO3/IaHHE
TeHETHYECKUX (UHTEpIPUHTOB ("'OTIIEYaTKOB MaibleB") COPTOB, U A3PPEKTUBHO, C TOUKU 3PECHUS
3aTpar, ONPENENATh XO34MCTBEHHO-IICHHBIE NPU3HAKU €I€ HAa HAYyallbHOM JTale CEJICKLHUHU Ha
ypoBae JTHK. D11 e MeTopl MOTYT CTaTh OCHOBOM JJIsi TECHETUUECKOM MacIopTU3aIllii COPTOB,
JUHUAN ¥ THOPUJIOB Pa3INYHbIX KYJIbTYPHBIX PACTCHUH.

1.2. ITIP — mosmmepa3Hasi HeNHAs PeaKIus.

ITonstue o I1ILIP. Merone! I11{P. Meronnka nposenenus. Mcmnonb3yemble MapKepBl.
ITacrioprusanusa coproB. BosmoxHOCTH MeTOAA.

Hcnonps3oBanue B cenekuuu. [lonmumepasnas nenHas peakuust (I1LP) siBnsierca onnum
u3 HauOojee IIMPOKO HCMOJNb3YeMbIX METOJOB MOJEKYJISIPHOH OHOJOrMM IOCKOJIIBKY OHa
MO3BOJISIET OBICTPO U C HEOOJIBIIMMHU 3aTPaTaMU MAaTEPUAIBHBIX PECYPCOB U BPEMEHM MOTYUUTh
6onee 10 MWwIIMOHOB KomMH ompeaeraeHHoW mnocnenoBarenbHocT JHK, nepBonauambHO
IIPEICTABIICHHON BCETO HECKOJIBKMMH MOJIEKYJIAMH.

CraproBeiM Mmarepuasiom ans [P moxer coyxute JIHK nmm PHK u3 pasaumunbix
MCTOYHUKOB, Hanpumep, reHoMHas [IHK, marpuunsie PHK, mnazmuanas JHK, knoHnpoBanHas
JHK, camu ITP-nponyktel, JIHK 13 kaMHHYECKOro MM apXuUBHOro Marepuana. Pasnnunble
Monudukanuu wmeroma [II[P mmpoko uCMONB3YIOTCS B pa3IWyYHBIX 00NacTIX OHOJIOTHH,
MEIUIMHBI 1 KPUMUHAIUCTHKU.

B cenexkumm #W CEMEHOBOJICTBE CETOJHS 3TO OCHOBHOM METOJ IACIOPTH3ALNH
CEJIEKI[MOHHBIX JIOCTM)KEHUHM, OINpeAeNeHNs] TEeHETUYeCKOW YHUCTOThl JUHUM U TUOpHI0B
Pa3IMYHBIX KYJIBTYP, OCHOBA MAPKEPHOU CEJIEKIUU.

bnarogaps IILIP MOXXHO HaleKHO YCTAHOBUTH IPOUCXOKJIECHHE CEMEHHOIO MaTepHalla,
YCTaHOBHTH OTILOBCTBO, UACHTU(PHUIIUPOBATH JIOObIE OPraHUYECKHE CIEIbI.



Amiens — Mapkep TIe€HETHUYecKoro aHanusza. [eHomuka "BUIuT" amienb Kak Mapkep
(bu3n4ecKkuii — OJUH U3 aJIbTEPHATUBHBIX BAPUAHTOB MOCIIEA0BATEIbHOCTH HYKIEOTHI0B JAHHOTO
nokyca. JIHK mapkep 3T0 0JHOBpeMEHHO MapKep W reHOTHNa u GeHoThna (Kak HaOIromaeMbIi
BapUaHT [10CJIEA0BATEIbHOCTH HYKJIEOTUIOB).

Paznes 2. [louck u co3nianne MapKepoB

Hcnons3oBanue JIHK MapkepoB B cenekuuu pacTeHUd ¢ noMoubro  Mapkep
OmnocpenoBannoii Cenekiun (MOC) MOXET YBETHYUTh TOUHOCTH U 3(p(HEeKTUBHOCTD CENEKIMU U
IPUBEIET K YCKOPEHHIO CO3aHUsI HOBBIX COPTOB. B MUpe co31aHbl JECATKU TaKUX J1aOOpaTOPHid,
UX HEOOXOIMMO CO3JaBaTh U B HAILIEH CTpaHe.

2.1. OcHOBBI MapKepHOIi celeKIUH

Marker assisted selection (MAS) = Mapkep OpuentupoBannas Ceneknus (MOC).
[IpenmymiecTBa B CpaBHEHUH C TPAAUIMOHHBIM CKPHHUHTOM IO (DEHOTHITY.

OpHOoTHIHA AJIs BCEX BUJIOB, MHANBHUIOB U JIOKYCOB. DKOHOMHT BPEMSI, YCUIIHSI U PECYPCHI.
Hepaspymaromuit Mmeron ananmza. Jlanueie ayis orO0opa M.0. MOJydeHbl U3 JIFOOOW TKaHU U Ha
0001 cTaguu pa3BUTHS. BO3MOXKHOCTh ylaneHHus BCEX HELENEBBIX MHAWBHUIIOB U COXPaHEHUS
TOJIBKO LIEJIEBBIX Ui JalbHEW wiedl paboThl mocje aHaiu3a (Hamp. Ha 3Tale MPOPOCTKOB).
Bo3MoxxHOCTH 0TOOpa €AMHUYHOTO PACTEHUSI M TOUHOE OTIPE/IeTICHIE €ro TeHOTHUIIA, BKIIFOYasi TOMO
WM T€TEPO3UTOTHOCTb.
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2.2. MapkepHasi cejleKIHMs MPHU CO3AaHUU AHAJIOTOB

Co3manue aHAJIOTOB — HEOThEMJIEMas 4acTh CEJIEKIMOHHON paborel. OgHAa M3 CaMbIX
PYTHHHBIX U JUIMTENIBHBIX MPOLEAYD (3aHUMAET OT TpeX JIeT IPH MOJyUYeHUH JIBYX MOKOJIECHUH 32
rog nmo 6 ner u Oojee) — OCYIISCTBISETCS MPH TOMOIIM BO3BPATHBIX CKPEIMBAHUM.
EnuHCTBEHHBIH METO] CeNeKLUH, NAroIlMi TapaHTUPOBaHHbBIN pesynbrar. Ilpumensercs npu
CO3JIaHWH CTEPHJILHBIX aHAJIOTOB, AHAJOTOB BOCCTAHOBHTENEH (PEPTHIHLHOCTH, a TaKkKe IS
NpUJAHNS CYLIECTBYIOIIEMY COPTY (JIMHUH, THOpHUY) HOBOTO (OOBIYHO MOHOTE€HHOI'0) MPHU3HAKA,
Yalre BCero yCTOMUMBOCTH K KaKOMY-TH0O0 MAaTOreHy MM MPU3HAKa KauecTBa.

Hcnonb30BaHne Mapkepa MO3BOJISIET B CaMOM IPOCTOM ciydae (IpU HAJIWYUU OTHOTO
MapKepa — MapKepa reHa IMepeHOCHMOTO NPU3HaKa) KOHTPOJIMPOBATh HAJMYUe HY)KHOTO TeHa Ha
paHHHX CTaausAX pa3BUTHUS, BBIOPAKOBBIBAsE HEHY)XHbIE 0COOM Cpasy, M TakuM OOpa3oMm
3HAYNUTEJILHO YMEHBIINB BEIOOPKY U 00beM paboT B LIETOM.

Hcronb30BaHNe 3HAYUTEIBHOTO KOJUYECTBA MapKEPOB, MAPKUPYIOMIKUX OOJBIIYIO YaCTh
TreHOMa COpTa-PELUINEHTA, T03BOJISET B IPUHIIUIIE OTPAHUYUTHCS IByMsl OEKKpOCCaMU M TPOCTO
BbIOpaTh HYKHBIM BapuaHT U3 00JbIION BEIOOPKH. B 3TOM citydae co3anue aHanora MOXeT ObITh
OCYILIECTBIIEHO 3a I'OJl-/1Ba.

2.3. KaprupoBanue renoB QTL. Ucnoab3oBanue QTL B npakTHYeCcKOH celeKIHU

Ha coBpeMeHHOM 3Tane pa3BUTHsI TEHETUKH IIUPOKO ucnobp3ytorces QTL

— JIHK-MapkepsI TeHOB KOJIMYECTBEHHBIX TPU3HAKOB. [Ipy 3TOM ceneKius Ha MOBBIILIEHNE
YPOXKANHOCTH CTPOUTCS 110 IIPUHIUITY MAPKEPHOM CEJIEKIUU.

ChHayana  OCYWIECTBISIFOT  IOMCK  JIOKyCOB  KOJIMYECTBEHHBIX  IPHU3HAKOB B
pacuierisitomuxes  nomyasiuuid.  Ilocne ux  oOHapyKeHHMS U KapTHPOBAaHUS  BO3MOXKHO
WCITOJIb30BaHUE TIPUHIIMIIOB MAPKEPHOM CENEKINH IS IOBBIILIEHUS YPOXKAHHOCTH.



CnoxxHOCTHh pabOTHl 3aKITIOYAETCS B HEOOXOIMMOCTH KOHTPOJIMPOBATH OIPOMHOE YHUCIIO
JIOKYCOB OJJHOBPEMEHHO. DTO BO3MOXXHO TOJBKO HAa COBPEMEHHOM BBICOKOTPOHM3BOAUTEIEHOM
000py/I0BaHUH.

2.4. XpomocomHasi MH:KeHepus (MOHOCOMHMKH, TPMCOMUKH M HYJLJIMCOMMKH)

OtnasienHass ruOpuau3anus (MeKpPOJAOBble CKPEIUMBAHUA). CEJICKIMU MIICHUIIBI
UCTIONB3YIOT MEXPOAOBYI0 THOpuAN3anuto. [ ubpuausanus ¢ BuaaMu, OTAMYAIOIIUMUCS 110 YHCITY
XPOMOCOM OT IIICHHUIIBI, KOTOPBIE K TOMY € HETOMOJIOTHYHBI €€ XPOMOCOMaM, B KOHEYHOM CYETE
NPUBOIUT B pe3yJIbTaTe PacUICIUICHUS K HCXOTHBIM POIUTENHCKUM (opMaM (To ke Habmomaercs
MIPU MEXBUOBBIX CKPEUIMBAHMUIX BHYTpPH pozaa Triticum, eclii TeHOMBI POAUTENICH pa3InyHBI).
DTOT TPOLIECC YCKOPSETCS IyTEM BO3BPATHBIX CKPEIIMBAHUK THOPUIOB C TMIIECHUIICH IS
MIPEOIOJICHUST OECIUIONMS IEPBOTO TTOKOJICHHUS U TIOJTYYEHHS B TIOTOMCTBE OOJBIIIOTO Yucia hopm,
VKJIOHSIOIIUXCS B CTOPOHY TIIeHHUIbl. CKpenMBaHus BEAyT B pacdyeTe Ha HHTPOTPECCHIO
OTAOCJIbHBIX TCHOB NJIN yLIaCTKa XpOMOCOMI)I pOIICTBeHHOFO BHJIAa B TCHOM IIIIICHHUIIBI.

HcnonpzoBanue aneymnouguu. [lonydyeHue y NIIEHHUIBI MATKOM (TeKCarIouIHOM)
MOHOCOMHBIX H HyJIJII/ICOMHI)IX JII/IHI/II\/JI OTKpI)IJIO HII/IpOKI/Ie HepCHeKTI/IBI)I IJIA UCITIOJIB30BAHUA
XPOMOCOMHOM MH>KEHEPUU B CEIEKIIMOHHBIX 1esAX. OKa3anoch BO3MOKHBIM 3aMEILaTh y KaKOro-
100 copTa rmapy XpoMoCcoM rOMOJIOTHYHBIMU XPOMOCOMaMU JIPYTOro cOpTa U Jake XpOMOCOMaMHU
POICTBEHHBIX BHIOB (POXKb, ATUJIONC), 100aBISATH XPOMOCOMY 3THX BUJOB K TEHOMY IIICHHUIIBI, a
Tak)ke J0OMBaThCS MyTeM TPAHCIOKALWU BKJIIOUYEHHUS CETMEHTOB XPOMOCOM JIPYTHMX BHOB B
XpOMOCOMI)I IMIICHUIIBI.

HauOonee mpocta cxema BHYTPUBHIOBOIO 3aMEIIEHUS XPOMOCOM C MCIIOJIb30BaHHUEM
HyJUIMCOMUKOB. [Ipomenypa CBOIMTCA K CKPEIIMBAHUIO HYJUIMCOMHKA COPTa-pEUUIINECHTA C
JIOHOPOM U CepuH OEKKPOCCOB JUIsl BBITECHEHMs SAEPHOr0 MaTepHuala JOHOpa C COXpaHEHHEM
3aMenaronieii xpomocomsel. IloroMcTBO KakJIoro OEKKpocca IMOABEPraoT LUTOJIOTHYECKOMY
aHanu3y, 4YToOBI BBIACTIUTD Ul JalibHelel paboTbl MOHOCOMMK, KOTOPBIN HECeT 3aMelatoILy 0
XpoMocoMmy. Takoi ke aHaInu3 BEeAYT JUIS BBIIACICHHS JUCOMHUKA C 3aMEIIAIOIIMMHU XPOMOCOMaMHU
B PACILEILUICHUH I10CIIE 3aKIFOUUTEIBLHOTO CaMO-OIBUICHHUS.

Cxema ¢ UCHOJIB30BaHMEM MOHOCOMHKOB CJIOXKHEE, HO MPUMEHSETCS yallle, Tak Kak OHU
Oosnee KHU3HECHOCOOHBI, YEeM HYJUIMCOMHUKH, Yy KOTOPBIX HEPEAKO MPOSBISAETCS MY>KCKas
cTrepuibHOCTh. [Ipm 3ToM cmoco0e B pacHICIUIAIOMIMXCS TOKOJEHHUSIX IMOCHe KaxXa0ro
CKpEIIMBaHUS ClIeAyeT OTOMPAaTh MOHOCOMUKH, a B IOTOMCTBE OT UX CaMOOIIbUIEHU S — JUCOMUKHU
JUISL TAJIBHEUILIETO CKPELUBaHNUs.

Cxema MoxeT OBITh YIpOLIEHa, €CIM BMECTO MOHOCOMHKOB HCIOJIb30BaTh
MOHOTEJIOCOMMKH, T. €. JIMHUHM, Y KOTOPBIX €AUHCTBEHHAs XpPOMOCOMa IIPEACTABIIEHA TOJBKO
OJTHUM IIJIEYOM C LIEHTPOMEpOH. DTO JaeT BO3MOXKHOCTh PACMO3HATh €€ MPHU IUTOJIOIHMYECKOM
aHalu3e M HUCKII0YaeT HEOOXOAMMOCTbh CaMOOINBUIEHUS MOHOCOMHKOB B TIOTOMCTBE Ka)KJOTO
CKpELIMBaHHS.

Hcrnonb3ysa [uisi BTOPOrO JTama 3aMElEeHUs HE HYUIMCOMUK, & MOHOCOMHK, MOXHO
MOJIYYUTh PACTEHUS, Y KOTOPBIX OJJHA XPOMOCOMa IIIIEHUIIBI COYETAETCS € Uy KepoaHOou. Eciin oM
YaCTUYHBIE TOMOJIOTH, TO BO3MOXHA TPAHCIOKALUg XPOMOCOMHBIX CerMeHTOB. Ilpun
MCIIOJIb30BaHUM 00TyUeHUS! BEPOSTHOCTh TPAHCIOKAINI yBEIMUNBAETCS.

Pasnen 3. 'eneTnueckasi HHKEHepUs

I'eneTnueckas HHXXCHCPUSA — COBOKYIIHOCTb TCXHHUK, IIO3BOJIAIOINNUX HAIPABJICHHO
HU3MCHATH 'CHOTHUII J)KUBOI'O OpraHru3Ma IyTEM BCTpanuBaHHA B €TI0 ICHOM 49YXXCPOAHBIX I'CHOB. Gyt



TeHbl MOTYT OBITh MCKYCCTBEHHO CHHTE3MPOBAaHBl WIJIM B3AThl OT JAPYTUX OPTraHU3MOB,
CKpEIIUBAHUS C KOTOPBIMU OOBIYHBIM ITyTEM HEBO3MOXKHBI.

OpranusMm, MOJTYYEHHBIM C MOMOIIBK) T'€HHOM WH)KEHEPUU, HA3BIBAECTCS T€HETUYECKU
monuduupoBanaeiM  (TMO). Henpto  co3manua MO gBusercas  yaydllleHUE
CEJIbCKOXO3SICTBEHHBIX PACTEHUM, JKUBOTHBIX U MHUKPOOPIaHU3MOB, HEBO3MO)KHOE METOJAMU
TPAAULIMOHHON CEJIEKI1H.

Ha ceropnsamHuii AeHb CO3JaHBl TEHETHYECKHM MOIU(MUIIMPOBAHHBIE COPTAa PACTEHHIA,
YCTOMYMBBIE K CHCTEMHBIM IepOMIUAaM, BPEIUTENISIM U OOJIE3HSM, KOTOPhIE 3aHUMAIOT OY€Hb
CYLLECTBEHHBIE IJIOLIaI B MUPOBOM 3€MIIEIEIINU.

3.1. I'MO. DTansl co3naHusd.
OcHoBHEbIe dTanbl co3nanus I MO:

1. ITonmyyenue n301MpOBaHHOIO T'€HA.

2. BBenenue rena B BEKTOp JUIsl IEPEHOCA B OPraHU3M.

3. Ilepenoc BekTOpa ¢ TeHOM B MOAUDUIIUPYEMBI OPTaHU3M.

4. IIpeoOpa3oBaHue KJIETOK OpraHu3Ma.

3. OT10op reneTnuecku MOAU(UITUPOBAHHBIX OPIraHU3MOB U YCTPAHEHUE TEX,

KOTOpBbIE HE ObUIN YCHEIHO MOJU(PHUIIUPOBAHBI.

UroObl BCTPOUTH T€H B BEKTOP, MUCIONB3YIOT (DepMEHTHl — pecTpuKTa3bl U jurasel. C
IIOMOIIIbI0 PECTPUKTA3 '€H M BEKTOP MOXKHO pa3pe3arb Ha KycOodku. C IOMOILBIO JIUra3 TaKue
KyCOYKH MOXKHO «CKJIEUBaTh», COEAMHSITH B MHOW KOMOWMHALIMW, KOHCTPYHUPYsS HOBBIH T'€H WJIIU
3aKJI04asi €ro B BEKTOP.

TexHuka BBEICHUS TCHOB B Oakrepwu Oblia pa3paboTaHa Ha OCHOBE OaKTepUATBHOU
tpanchopmarmu, oTkpeiTod D. I'puddurom, B X0ome KOTOPOH OCYIIECTBISETCS OOMEH
wiasMugaMu (HebonpmmMu parmentamu HexpomocomHoilt JIHK). ITna3smuansle TexHonOruu
JerNId B OCHOBY BBEJIEHHS HCKYCCTBEHHBIX I'€HOB B OakTepuasbHble KIeTKU. [ BBeAeHUA
TOTOBOI'O F'€Ha B HACJIEACTBEHHBIN alapar KJIETOK pPACTEHUH 1 )KUBOTHBIX UCIIOJIB3YETCs ITPOLECC
TpaHCHEKINH.

4. @opMa NPOMEKYTOUYHOM aTTeCTALMH

3auer.



