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PETYJISITOPHBE SJIEMEHTH PACTEHMIA M BAPMAHTH MX NPVMEHEHNS

CCHJIKA HA POICTBEHHVYID 3AABKY

[0001] HacTodmad 3agbBka UClIpallMBaeT IIPMOPUTET Ha OCHOBAHUU
NnpelBapUTeJIbHOM 3asgBKM Ha naTedT CIIA N 62/306790, nomanHHoM 11
mapra 2016 r1ozma, comepXxaHre KOTOPOM IIOJIHOCTBLI  BKJIOUEHO B
HacTodllee OIMCaHMe IIOCPeOCTBOM CCHUIKU.

BKJIOUEHVE IEPEUYHS IIOCJIENOBATEJILHOCTEN

[0002] IlepedueHb I[OCJIEeNOBATENILHOCTENV, KOTOPHM COIEPXUTCH B

damsie c HasBaHuMeM «MONS417WO-sequence listing», pasMep KOTOPOIO

cocTaBjygeT 29,4 kB (usMmepeHo B Microsoft Windows®) M KOTOpPHIL OB
cosmaH 6 wMapra 2017 roma, ImnomaH BMeCTe C HacCToAmeM 3asgBKOM B
SJIEKTPOHHOM BMIEe ¥ BKJIOUEeH B HaCTofdAllee OIMCaHMe II0CPpeICTBOM
CCHUJIKMA .

OBJIACTH TEXHVKU

[0003] HacrTosmee n300peTeHre OTHOCUTCH K oBJlacTu
MOJIEKYJIIPHOM OMOJIOTMM pPacCTeHMM ¥ TeHHOM MHXEeHepuM pacTeHUN.
Bojlee KOHKpPETHO, HacTosdllee U300peTeHue OTHOCUTCS K MOJIeKyJlaM
IOHK, nomxondmmM IJIS MOIOYJIALMM SKCIPeCCUuM T'€HOB B PacCTeHUAX.

YPOBEHb TEXHUKU

[0004] PeryingaTopHEe 3JIEMEHTEL IpencTaBJIAT cobon
TeHeTUUECKMEe DJIEMEHTEH, KOTOPHE PeIlyJIMPYRT aKTUMBHOCTL IT'€HOB IIyTeM
MOOYJIAUUY TPAHCKPUIILIUY OYHKIMOHAJLHO CBA3AHHOM TpPaHCKPUOUPYeMOM
MoJIeKyJiel OHK. Takme BJEeMEeHTH MOTYT BKJIOUATL I[IPOMOTOPRH, JMIEPH,
VMHTPOHH M 3'-HeTpaHCJUpyeMee o00JacTM, M MX MOXHO IIPUMEHSITL B
oBJlacTM  MOJIEKYJIAPHOM  OUOJIOTHMM pPacTeHMM ¥ TeHHOM  UHXeHepUM
pacTeHuM.

KPATKOE OIIMCAHVE V3OBPETEHVA

[0005] HacTodmee wm300peTeHMe oOecrieuMBaeT HOBHE  T'€HHHE
pPeryJIaTOopHEE DJIeMeHTH MOJ4 [IpUMMeHeHMsa B pacTeHusax. HacrTodmee
n300peTeHre TakKxe obecrieumMBaeT KoHCTpykKuUMM  IHK, comepxanme
PEeTYJIATOPHHE B3JIEMEHTH. HacTosdmee wM300peTeHMe Takxe oO0eClleuMBaeT
TpaHCTeHHEe pacTUTeJIbHEEe KJIEeTKM, pacTeHud UM CeMeHa, coIepXxalue
PeryJIATOPHEE D2JIEMEeHTHEH. B OIOHOM BapuaHTe pealu3aluM pelyJISTOPHEHE

PJIEMEHTH (QYHKUMOHAJBLHO CBA3aHH C TpaHCKpubuUpyeMoM MoJiekyJom ITHK.



B HeKOTOPHX BapMaHTax peajM3aluM TpaHCcKpubupyeMad MoJekysia IOHK

MOXeT OLHTE TeTepPOJIOTUYHOM 1o OTHOIIEHUI K PeryJISTOPHOM’
oCJIefOBaTeJILHOCTH . TaruM oBpasoM, ocJIefOBaTeJIbHOCTDL
PETYJIATOPHEX  BJIEMEHTOB  COIJIACHO  HacToAlleMy  M300peTeHun, B
KOHKPE THEIX BapMaHTax peaansaumum MOXHO ONpenejInThb Kak
OYHKIIMOHAJIBHO CBSI3aHHY c TeTepPOJIOTUYUHOMN TPAaHCKPUOUPYeMOon

MoJiekyJior IHK. Hacrodmee wu300peTeHMe Takxke obeclneurBaeT CIIOCODH
IOJIYUEHUS U IPpUMEeHEeHMUI PeTryJIATOPHEX DJIeMeHTOB, KOHCTpykuuyi ITHK,
comepXxamMx pPeTryJIATOPHEE BJIEMEeHTHE, W TPAHCTEeHHEX pPaCTUTEJbHEX
KJIETOK, PacTeHUV U CceMsaH, coIepXallxX peryJISTOPHEEe DJIEMeHTH,
OYHKIMOHAJILHO CBA3aHHBE C TpaHCKpubupyeMoM MoJiekyJion ITHK.

[0006] TakumMm oOpa30M, B OIHOM AacCIleKTe HacCTodlmee Mu300peTeHUe
oDyCIrieunMBaeT PEKOMOVMHAHTHYI MOJIYKYJIIY IOHK, CcomepXalym
mocjenoBaTeJIbHOCTE [OHK, BHOpaHHYID M3 TPVYIIHE, cocToAmer u3: (a)
IOCJIENOBATENBHOCTM C IIO MEHBIIEM Mepe IpMMepHO 85% MIOeHTUMUYHOCTHIO
IOCJIeOOBaTEJIbHOCTHA C Jodon "3 SEQ ID Nee 1-15; (b)
IoCJIeIOoBaTEeJILHOCTH, CcomepXxamen Jobyl M3 IIocjeloBaTellbHOCTen SEQ
ID N: 1-15; m (c) oparmMeHTa JdoM U3 IocjeloBaTelbHoCTen SEQ ID
N: 1-15, mnOpuueM YyKasaHHBEM O¢parMeHT obJamaeT peryMpyolmer TeHE
aKTMBHOCTBI; IIPM DSTOM YyKaszsaHHAas II0CJelOBaTeJIbHOCTEL OQYyHKIMOHAJIBHO
CBfA3aHa C TeTepoJIOTMUHOM TpaHCckpubupyeMor MoJiekyJior OHK. Tlon
«TeTepoJIOTUUHOM TpaHCKpubupyeMom MoJiekyJio IOHK» nompasyMmMeBaeTcH,
yTO TpaHckpubupyemas MoJlekyJia ITHK gBjigeTcsa TeTepPOoJIOTMUHOM IIO
OTHOWEHUIO K IIOJIMHYKJICOTUIOHOM I[IOCJIeOOoBaTeJIbLHOCTHM, C KOTOPOW OHa
OYHKIIMOHAJIBEHO cCBA3aHa. B KOHKPE&THHX BapMaHTax peann3alumumn
pexoMOMHaHTHasad MoJiekyJia [HK comepXxuT IocjemoraTesJIbHOCTE [THK,
ofBllamanmylo IO MeHbIel Mepe HOpuMepHo 90%, mo MeHbmeM Mepe 91%, @o
MeHblle¥ Mepe 92%, 10 MeHbmeV Mepe 93%, 0o MeHbmeM Mepe 94%, 1o
MeHbme Mepe 95%, 0o MeHbmer Mepe 96%, 0o MeHbmeM Mepe 97%, 1o
MeHbBIIEe Mepe 98% wMIM IO MeHBIEW Mepe 99% MIOEHTHUUHOCTLI
[IOCJIENOBATEJILHOCTHU K [IOCJIeIOBaTEJIBLHOCTHU IHK Jodon n3
nocJjienoBaTeNlbHOCTe SEQ ID e 1-15. B HeKOTOPHX BapuaHTax
pealMszaluM [HOCJeIOoBaTeJIbHOCTE ITHK COmepXUT peTlyJISTOPHHIM DJIEMEHT.
B HEeKOTOPHX BapMaHTax peajlus3alluy PeTryJIATOPHHEM 3JIeMeHT COIepRXUT
[IPOMOTOP . B OIPYyTUX BapmaHTax peanusauumn reTepoJioTMUYHa A

TpaHCckpubupyeMas MoJiekyJila [OHK  comepxuT TeH, IpencTaBJI S



MHTepeC C TOUKM 3peHud arpoOHOMMM, KakK, HalpuMmMep, TI'eH, ob6Jamalmui
criocobHOCThEID O00yCJIaBJIMBATE YCTOMUMBOCTL pPacTeHMM K TepduummaM,
WwJin T'eH, obJlajammmil CIOCODHOCTBI 00yCJaBJIMBATL YCTOMUMBOCTL
pPacTeHUM K BpPeOMUTeJIIM pacTeHMM. B IpyTMxX BapMaHTax peajns3alluu
HacToAmWero n3o00peTeHmns IpenJjioXeHa KOHCTPYKLWHA, conepxalas
PEKOMOMHAHTHY MOJieKyJly IOHK, OIpedjioXeHHYI B HacCTOMAlleM OOKYMEHTe.

[0007] B mpyroM acIllekTe HacTodlee M300peTeHMe obOecrneuMBaeT
TPaHCT eHHHE pPacTUTEJIbLHEEe KJIETKH, comepxamme PEeKOMOVMHAHTHYIO
MoJiekyJly [IHK, comepxallyn [DocjemopaTesJIbHOCTE [HHK, BHEHOpaHHY© U3
TPYIIH, CcoCToAmeM u3: (a) I[IocJefoBaTeJIbHOCTM C IIO0 MeHbIel Mepe
opuMepHO 85% MOeHTUUHOCTLI IIOCJIemOoBAaTeJILHOCTM C Jobom m3 SEQ ID
Ne: 1-15; (b) riocJlenoBaTeJIbHOCTHU, comepxamemn JIOO VIO nus3
nocjienoBaTeJlbHOCTe SEQ ID N: 1-15; m (c) oparMeHTa JoOoM U3
nocjienoBaTenbHOCTe SEQ ID N: 1-15, mnpuuyeM YKas3aHHHM OGpaTMeHT
obJjlamaeT peryJMpyomeM TeHH aKTMBHOCTLI; IOIpPM STOM YKa3aHHasd
nmocjenoBaTeJIbHOCTE JIOHK (QYHKIMOHAJBLHO CBfA3aHa C TeTepoJIOTUUHOM
TpaHCKpubupyeMoM MoJiekyJioy ITHK. B HeKOTOPHX BapuaHTax pealn3alun
TPpaHCI'eHHas pacTuTesbHagd KJIeTKa npelcTaBJIgeT coboun KJIETKY
OOHOIOJIBHOTO pacTeHMSA. B IOpyI'Mx BapMaHTax peajM3aluy TpaHCI'eHHasd
pacTuTeJIbHad  KJeTka [IpelcTaBJIgeT coboM  KJIeTKY OIHOIOJIBHOTO
pacTeHrd WM KJIETKY OBYIOJIBHOTO pacTeHUd.

[0008] B mOpyroM acIeKTe HaCTOoAMeI'o HacTodlee M300peTeHMe
OOIIOJIHMTEJIbHO ofbecleurMBaeT TpaHCI'eéHHOe pacTeHMe WJIM eTro 4YacThb,
KOTOpPHE comepxarT PEKOMOVMHAHTHYI MOJIEKYITY IOHK, conmepXxalyno
nmocjienoBaTeJIbHOCTEL [OHK, BHOpaHHYID M3 TIPVYIIE, cocTosmer u3: (a)
IIOCJIENOBATENBHOCTM C IIO MEeHBIeM Mepe IpMMepHO 85% MIeHTUMUYHOCTHIO
[IocJIefoBaTeJIbHOCTHU c Jrro o nus3 SEQ ID Nes 1-15; (b)
IOCJIeIOoBaTEJILHOCTHM, coIepXxamel Jobyil M3 IIocjeloBaTellbHOCTer SEQ
ID N: 1-15; m (c) oparMeHTa JiOOM U3 IDocjJedoBaTellbHoCTer SEQ ID
N: 1-15, nOpuueM YyKasaHHBEM O(parMeHT obJamaeT peryIMpyomer TeHH
aKTMBHOCTBK; IIPM 2TOM YyKas3aHHasa II0CJIelOBaTeJIbHOCTE QYHKIMOHAJIBHO
CBA3aHa C TeTepoJIOTMUHOM TpaHCckpubupyeMoMm MoJekyjom ITHK. B
KOHKPE THBIX BapuaHTax peann3zauum TPaHCT'eHHOE pacTeHue
opencrTaBJgeT cCcoBOoM pacTeHMe-IIOTOMOK JIoOOTO IIOKOJIeHMS, KOoTopoe
COOEPXUT PEKOMOVMHAHTHYIO MOJIEKYITY IOHK. TpaHCT'eHHOe cewm4d,

comepxalee pPeKOMOMHAHTHYI MoJIekyJly IHK, mu3 koToporo ofbpasyeTcs



TaKOe TPaHCI'eHHOE pacCTeHMe IIPM BHPAIMBaHMM, TakXe IIPelJIOXEHO B
HaCTOSAMEM OIIMCaHUN .

[0009] B eme IpyIT'OM acIliexKTe HacToOAmeIro n3o0peTeHnda
IpenJIoXeH CIoCco0 TIIoJIydeHUAa [OpoOyKTa I[oTpebljieHUd, BKJIIOU A0
[IOJIyUeHMe  TpaHCI'eHHOT'O pacCTeHMHA WM eIro  4YacTu, conepxaien
PEKOMOMHAHTHYK MoOJiekyJly IHHK coIJlacHO HaCTOdlleMy MW300peTeHMI, U
IOJIydyeHre M3 HeTl'0 YKa3aHHOTO IpodyKTa noTpebjieHMsa. B oOoHOM
BapMaHTe pealM3aluy YKaBSaHHBM IIPOOYKT I[IO0TpedJIeHMs IIpeIncTaBJisgeT
cobom obpaboTaHHBEIE CeMeHa, 3epHa, UYacTM PpacTeHuM, Macjla M MpoT
(meal) .

[0010] B eme OOHOM acCIleKTe HaCTOAMEeIo M300peTeHMsa IpelJIOoXeH
crioco® MOJIYYEHU A TPAaHCTEHHOTO pacTreHud, comepXxamero
PEKOMOMHAHTHYK MOJIekyJly [IOHK corJjlacHO HacTodlleMy M300peTeHu,
BKJIIOY a0MMM TpaHCchopMallno pacTuTeJILHOM KJIETKU MOJIEKYJIOM
pekoMOMHaHTHOM IOHK coTJlacHO HacTodmeMy M300peTeHMI0 IJIA IIOJIyUeHUS
TpaHchopMUPOBaHHOM pacTUTeJILHOM KJIETKU n pereHepaluo
TPaHCT'eHHOT'O pacTeHusd ns3 yKasaHHOM TpaHCPOPMUPOBAHHOM
PacTUTEeJILHOM KJIeTKMU.

KPATKOE OIIMCAHME I[IOCJIEJOBATEJILHOCTEN

[0011] SEQ ID N: 1 mnpencrTapjsgeT cobo¥ TIIOCJedOoBaTEeJIbHOCTD
IOHK TpyHoOne pPeTryJIATOPHHEX BJEMeHTOB »kclpeccum (EXP), comepxamylo
IPOMOTOP, IIOJIYUeHHHM M3 TeHa OeJka oO¢eppenokcuHa 2 (Fe2) 1#OveHU
(Cucumis melo), OYHKIMOHAJILHO CBS3aHHHM ¢ 5'-KOHIOM CBOeTro
HaTMBHOTO JIMIOEPa.

[0012] SEQ ID Ne: 2 npencraejgeT cofou MIPOMOTOPHYIO
[IOCJIeIOBATEeJIbHOCTEL, IIOJIYUEeHHYK K3 I[IpednojlaraeMoro T'eHa 0eJika
beppenokcmrua 2 (Fe2) Cucumis melo.

[0013] SEQ ID Ne: 3 npencTarjgaeT codom JINOEPHYIO
[IOCJIeIOBATEJIbHOCTEL, IIOJIYUEeHHYK K3 [IpedrnojlaraeMoro TI'eHa 0OeJika
beppenokcrHa 2 (Fe2) Cucumis melo.

[0014] SEQ ID N: 4 npezncrabjgeT cobo¥M I[IocJedoBaTeIbHOCTDL
IOHK EXP, coIepxamyln [IPOMOTOP, MOJYyYeHHHM W3 TeHa Oejgxka 13
Cucumis melo, CBA3BBAKIIETO XJIOPOOUILII a-b, OYHKIMOHAJIEHO
CBA3aHHEM C 5'-KOHIIOM CBOEI'O HATHMBHOTO JIMIEpPa.

[0015] SEQ 1D Nes 5 npencraejgaeT cobom IIPOMOTOPHYIO

IOCJIeIOBaTEeJIbHOCTL, IOJIYUeHHYID M3 TeHa Oejka 13 Cucumis melo,



CBA3EBAKIETO XJIOPOOUIIII a-b.

[0016] SEQ ID Ne: © npencrarjdgaeT cobom JINOEPHYIO
IoCJIeNoBaTeJIbHOCTL, IOJIYUeHHyl U3 TeHa ©Oenka 13 Cucumis melo,
CBA3BBAKIETO XJIOPOOUIIII a-b.

[0017] SEQ ID N: 7 mpencTaBjgeT coboM II0CJIemoBaTeJIbHOCT

IOHK EXP, comepxallyil I[IPOMOTOPR, IIOJYUYeHHHNM M3 TeHa OeJika, OeJIKy

24, comepxameMy OoMeH "IMHKOBHE Hajblu’ Tuna B-box, Cucumis melo,
OYHKIMOHAJILHO CBA3aHHHM ¢ 5'-KOHLOM CBOEI'O HATHMBHOTO JIMIEpPa.

[0018] SEQ ID Nes 3 npencraejgeT cofou MIPOMOTOPHYIO
[IOCJIeIOBATEJIbHOCTE, IOJIYYEHHYIO nus3 TeHa Besika, Belqky 24,
comepxameMy OoMeH "LMHKOBHe najblu’ Tumna B-box, Cucumis melo.

[0019] SEQ ID Ne: 9 npencTarjgaeT codom JINOEPHYIO
[IOCJIEeIOBATEJIbHOCTE, [MOJIYYEHHYIO ns3 TeHa BeJika, beJIky 24,
comepxameMy OoMeH "LMHKOBHe najblu’ Tuna B-box, Cucumis melo.

[0020] SEQ ID N: 10 mnpezncTabasgeT cobo¥ IIocJedoBaTeIbHOCTDL
IHK EXP, coIepxalyl IIpOMOTOP, IOJYYeHHEM M3 TeHa Oejka b2
CBETOIIOTJIOMAKIIETO KOMILJIEKCaA JIIOLLEPHEL yCeueHHOM (Medicago
truncatula), OYHKLIMOHAJBHO CBA3aHHBM o} 5'"-xoHLOM CcBOeTro
HaTUBHOTO JIMIOEPA.

[0021] SEQ 1D Ne: 11 npencraBjgeT codbom IIPOMOTOPHYIO
[IOCJIeIOBATEJIbHOCTE, [IOJIYYEHHYIO ns3 TeHa BeJika b2
CBeTOoIOoIJIomanIero KoMrJiekca Medicago truncatula.

[0022] SEQ ID Ne: 12 npencraejgeT cofou JINOEPHYIO
[IOCJIeIOBATEJIbHOCTE, IOJIYYEHHYIO us3 TeHa BeJika b2
CBeTOIOIJIomAanmero KoMIJlekca Medicago truncatula.

[0023] SEQ ID N: 13 mnpencTabjsgeT cobo¥ IIocJedoBaTelIbHOCTDL
IOIHK EXP, coiepxamyl IIPOMOTOP, I[IOJYUYEHHHM M3 I'eHa IIpedmecTBeHHMKA
XJIOpoIlacToB doTocucTeMel 11 Medicago truncatula, OYHKUMOHAJIBHO
CBA3aHHEM C 5'-KOHIOM CBOEI'O HATHMBHOTO JIUIEpPA.

[0024] SEQ ID Ne: 14 npencTaBjsgeT cobom IIPOMOTOPHYI
[IOCJIENOBATEJIBHOCTE, MOJIYYEHHY n3 TeHa IpenmecTBEHHMKA
xJioporiacToB doTocucTeMel 11 Medicago truncatula.

[0025] SEQ ID Nes 15 opencraejgaeT cobom JINOEPHYIO
[IOCJIeIOBATEJIbHOCTE, [IOJIYYEHHYIO ns3 TeHa IpenmecTBEHHMKA

xXJioporiacTor doTocucTeMu 11 Medicago truncatula.



[0026] SEQ ID Nes 1o npencTaBisgeT cobom DHXAaHCEPHYI
[IOCJIeOOBaTEJILHOCTD, [IOJIYYEHHYK M3 I[IpOMOTOpa TI'eHa ©OeJjika b2
CBeTOIOIJIomAaKnmero KoMIJlekca Medicago truncatula.

[0027] SEQ 1D Nes 17 npencraejdgaeT codbom KOOMPYIIYIO

[IOCJIeOOBRATEJIbHOCTE oJisa - TmoKypOHM I A SE (GUS), comepxallyo
IIPOLLeCCUPYEMEI MHTPOH.

[0028] SEQ ID N: 18 mpencTabjigseT cofoM II0CJeNoBaTeJIbHOCTDb
3'-HTO, IIOJIYUEHHVYIO us TeHa E6 XJIOIYaTHUKA BapbalgoCcCKOoTO
(Gossypium barbadense) .

[IOOPOEHOE OIIMCAHME M3O0EPETEHNA

[0029] HactTosdmee wu300peTeHMe oOecrneunBaeT MoJekyJau [HK,
oBJyamawnmue peryamupyomen T'eHH AKTMBHOCTLIO B pacTeHnsax .
HykJIeoTHOHEE I[IOCJENOBATEJBEHOCTU Takux MoJekyJ JHK mnperncTaBJIeHH B
Buge SEQ ID N: 1-15. S51mM MoJiekyJH JHK o006JjlagainT CIOCOOHOCTHBIO
BO3IEeCTBOBATH Ha DKCIIPECCUR GYHKIIMOHAJIBEHO CBA3aHHOM
TpaHCKPUOUPYeMoMn MOJIEKYJIE IOHK B TKaHAIX pacTeHuMn u,
CJIENOBATEJILHO, peryJJmMpoBaTh DKCIIPECCUID TeHa OYHKIMOHAJIEHO
CBA3aHHOTO TpaHCI'eHa B TPaHCIT'€HHBIX pacTeHnax. HacTodmee
n3obpeTeHUe Takxe obecreumMBaeT CIHOCOOH MOIMOUMKALIMM, IIOJIYUEHUS U
[IpMMeHEeHM A TaKUX MOJIEKYJI. Hacrosmee n3obpeTeHMe TakKxe
oBecrieunBaeT KOMIIO 31NN, KOTOPHE comepxaT TPaHCI'eHHEIE
pacTUTeJIbHEE KJIETKMU, pacrTeHud, 4acTu pacTeHun u ceMeHa,
comepxamye  pPeKOMOMHAaHTHEE  MOJIekyJitl ITHK  coTrJjlacHO  HaCTOAleMy
n300peTeHnn, a TakKXe CIOCOOB MX IIOJIYYEeHMS UM IIPpMMeHeHMS.

[0030] Cienmyromye oIpelelleHMS UM CIHOCODH MOpenJoXeHB  IJIA
JIYUeTro OolIpeneJjieHMsa HacTodmero u3o00peTeHUsS M IJa oOecledeHUd
PYKOBOOCTBAa IJIA CIHeluMaJuMCcTOB B HOaHHOM o06JacTM TexXHMKM IIpu
OCYIECTBJIEHUM HacToAmero wm3obpeTeHuda. EciamM He yKasaHO MHOE,
TEePMMHE CJIelyeT IIOHMMaThk COOTBETCTBEHHO OOBUYHOMY MX IIPUMEHEHU
crieuMaJMCcTaMM B COOTBETCTBYWIMEeN o0JIacTM TeXHUKMU.

MoJjiekyJiel ITHK

[0031] B HacTodmeM onmMcaHuu TepMuH «IHK» miam «moJiekysia JHK»
OTHOCUTCH K OIBYXIIEIIOUeUHOMN MOJIEKYJIE IOHK T'€@HOMHOT'O VI
CUHTETHUYECKOTO [IPOUCXOXIEHUS, T.E. K [IOJIUMEPY

Ie30KCUPUDOHYKIIEOTUIHEX OCHOBAHMM, WJIM MOoJieKyJie [THK, uuTaeMoOM OT



5'-KOHIla (pacCHOJIOKEHHOMY BEHIIE) K 3'-KOHLY (pacIlOJIOKEHHOMY HWXE) .
B HacTodmeM ONMCaHMM TEepMHUH «IIocjenoBaTesJibHOCTE HHK» oTHOCHUTCA K
HYKJIEOTMIHOM IIOCJIeHOoBaTeJILHOCTM MOJekyJiel  JHK. [lpuMeHgeMada B
HacToAmlleM  OOKYMEHTe HOMeHKJIaTypa COOTBETCTRYyET HOMEHKJIaType
Pazpmesia 37 1.822 Cepoma OeHepallbHEIX HOPMATUBHEX akTob CIIA wu
M3JIOXKEeHHEM B TabJjmMllax cTaHOapTaM BOMC ST.25 (1998), IlpuioxeHue
2, Tabmuue 1 m 3.

[0032] B HacToAmeM OINMCAHMM TepMMH «peKoMOMHAHTHAas MOJeKyJla
IOHK» nmnpemncTaBjseT cobo¥ MmoJiekysny ITHK, comepXamyrn KOMOMHALMIO
MoJiekyJl [JOHK, KOTOpEe B IIpHMPOIe He BCTPpedawnTcd COBMECTHO 60es
BMellaTeJIbCTBa UYeJIoBeKa. Hamnpumep, pekKoMOMHaHTHad MoJiekyJia [HK
MOXeT IIpedCcTaBJIATL coboy MoJiekyJly [HIHK, koTopas COCTOMT U3 IO
MeHblel Mepe OBYX MoJekys IOHK, TIeTepoJIOTMUHEIX OTHOCUTEJILHO IPYT
opyra, woJekysny HHK, xoTopad cComnepXxuT IocJemoBaTesibHOCTE [THK,
OTJIMUHYIO oT nocJegopaTeJIbHOCTEN IOHK, KOTOpPHE CYIEeCTBYIOT B
npupone, wim MoJlekyJly [HOHK, xoTopyn BBenu B JITHK KIeTKM-X034MHA
IyTeM TeHeTHUeCKOM TpaHchopMallMM MM pPedaKTUPOBaHMUSA T'eHOMaA .

[0033] B HacToOAlleM OonMcaHumM TepM/H KUIOEHTUUHOCTb
IOoCJIeDOBaTEeJIbHOCTU» OTHOCUTCH K CTelrleHu UOEHTUYHOCTHU OBYX
OINITUMAJILHO BEPOBHEHHHX I[IOJMHYKJIEOTUIOHEX IIOCJIeOOBaATEeJIbLHOCTEN WK
OIBYX OITUMAJILEHO BHPOBHEHHEIX IIOJIUMIIENITUOHEIX IIOCJelOoBaTeJIbHOCTEN.
OnTuMaJIbHOE  BHPAaBHMBAaHME IIOCJIeOOBaTeJILHOCTEeM Cco3OaeTcd IIyTeM
BEPABHUBAHUSA BPYUHYIO OBYX rmocJjienoBaTeJIbHOCTEN, HalpuMep,
pebdepeHCHOM IIOCJIeHOBaATEJIbHOCTM M OPYTOM IIOCJeNOoBaTeJIbHOCTU, IJIA
MaKCUMM3aLUMY UMCJa HYKJIEOTUMOHHIX COBIAIEHMM IIPM  BHPABHMBAHUU
IIOCJIEOOBATEJIbLHOCTM C COOTBETCTBYKRIMMY BHYTPEHHMMU HYKJIEOTUIHBEMA
BCTaBKaMu, oeJjieluusaM WM I'sSllaMu (mponyckamm) . B HacTodmeMm
ONMCaHUM TepMMH <«pedepeHcHasd TOoCJIeNOoBaATEeJILHOCTEY» OTHOCUTCHA K
nmocjenoBaTeJibHOCTM JHK, OpelJIOXeHHOM B BUIe I[IOCJIeOOBATEJILHOCTHU
IOIHK, mnpencraBJIeHHOW B BuOae SEQ ID N: 1-15.

[0034] B HacTOAMEM OINMCAHUM TEPMUH (IIPOLLEHT WMIOEHTUYHOCTU
IOCJIenOBaTEeJIbHOCTU» JZNEZN KIOPOLEeHT UOSHTUUHOCTU» I «%
UIEHTUUHOCTU» IIPenCcTaBJigeT cofoM IoJI0 MUISHTUUHOCTHM, VYMHOXEHHYI
Ha 100. «JoJyis MOEeHTUUYHOCTM» IJIA IIOCJIEeNOBaATEJIEHOCTM, OITUMAJIbBHO
BHPOBHEHHOM c pebepeHCHOM nocJIenoBaTeJIbHOCTRIO, opencrapjgeT

cobom UNMCJIO HYKJIEOTUMIIHEIX COBIIaOeHUM Inpm OIITVIMaJIEHOM
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JIMOEPE, DHXAHCEPH, MHTPOHE M 3'-HTO, KoTOphHE OYHKIVMOHUPYIT B
pacTeHuax, ABJIAKTCSA [MOOX O I AMYMN oJis MOIMOUK Al bEeHOTUIIOB
PacTeHUM NOCPENCTBOM I'€HHOW MHXeHEPUMU.

[0036] B HaCcTOMAlleM  OIIMCaHUMU TepMUH [IOCJIEDOBATEJIBHOCTD
KTPYIIE  PeTryJISTOPHEX DJIEMEHTOB HBKCIOpeccum» wWin «EXP» MoOxXeT
OTHOCUTBLCHA K TpyIme GYHKUIMOHAJIBHO CBA3aHHBIX PETYIIATOPHEX
2JIEMEHTOB, TakKMxX KaK DHXaHCEePH, IIPOMOTOPH, JWUIEPH ¥ MWMHTPOHEH.
TakuM oOpasoM, TpyIla pPerlyJATOPHHX B3JIEMEHTOB BKCIPECCUM MOXET
BKJIOUATL, HalIpuMep, IIPOMOTOP, OGYHKUMOHAJLHO CBS3aHHEM C 5'-
KOHIIOM JMIOepHOM IIOCJIeIOBAaTEJIEHOCTHA . EXP, rogxonmAamas oy
OCYIECTRBJIEHVA HacTodAmero wus3obpeTeHMd, BkJIwodaeT SEQ ID N: 1, 4,
7, 10 m 13.

[0037] PeryJdaToOpHEE B3JIEMEHTH MOXHO OXapaKTepM30BaThb II0 WUX
Opodumiiro  3KCIIPeccurM  I'eHa, HalpuMep, IO TIOJIOXUTEJILHEM  1/UJIINU

oTpMmuaTeJlbHEIM 9@(]_)eKTaM, TakKVM KaK KOHCTHUTYTHMBHaA 3SKCIIpeCCHMA WIIN

TPaH3MEeHTHaAd, IIPOCTPaHCTBEHHa4dg, OTHOCANaACAd K PasBUTHIO,
TKRaHeBa#4dg, SKOJIOTMYeCKaAd, @MSMOHOI‘MHGCKB.F[, IIaToJIOTM4YEeCKa4d,
OTHOCAINaAaACHAd K KIJIIETOUHOMY IUKJITY I/I/I/IJ'H/I UYBCTBHUTEJIbHAA K

XVMMUECKOMY BO3IOEMCTBUIO BKCOpeccud, M JodoM ux KoMOMHaAlUM, a
TaKxe 1o KOJIMUEeCTBEHHEM ZNRZN KaueCTBEeHHEM mokasaTeJsigaM. B
HacToAlleM OV CaHUNU TepMUH KIIPOOUITIE DKCIpeCcCUn TEeHOB»
npencrTaBjseT cobor JioboM NpodmIb  TPAHCKPUILUMM  OYHKUMOHAJIBHO
CBA3aHHOM MoJekyJiel [THK B TpaHCcKpubUpyeMyl MOJIeKyJly PHK. MOXHO
OCYIIECTBUTH TPAaHCIALMID TPaHCKPUOUPYeMOM MOJIEKY JIEI PHK C
MNOJIYUEHMEM MOJIEKYJIH OeJjlka WJIM MOXHO IIOJIYUUTE aHTUCMBCJIOBY WIIU
OIPpYIYID PeryJATOpHYK MoJiekyJly PHK, Takynow KkKak »OByxuenoudeuHad PHK
(ouPHK) , TpaHCcnopTHasa PHK (TPHK), pubocomasnbHas PHK (pPHK),
MUKPOPHK m mM nomoOHEE.

[0038] B HacTodmeM ONMCaHMM TEPMUMH <«B3KCIpeccusa OeJka»
OpencraBJageT cobol Jiodor OpoduiIb TpaHCHAUUMM TpPaHCKpUbMpyeMoM
MOJIEKY JIEI PHK B MOJIEKYITY Helka. JKCIIpeCcCHr HeJika MOXHO
oXapakKTepusoraThb o ee TPaH3VMeHTHEM, IPOCTPAaHCTBEHHEM,
OTHOCHAMMMCSA K PasBUTUL WJIM MOPOOJIOTHMUECKMM KauecTBaM, a TakKxe II0
KOJIMUEeCTBEHHEM WMJIM KaudeCTBEHHEM [IOoKas3aTelJIsaM.

[0039] IIpoMOTOP MOXHO IIPMMEHSATH B KauecCTBEe pPeIryJIATOPHOTO

SJIEMEHTa IJIA MOIOYJIALMN SOKCIIpeCCHUNA OYHKUIMOHAJILEHO CBA3aHHOM
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TpaHCKpUbOUpyeMoM MoJekyJn  IOHK. B HacTodlleM OIMCaHMM TepMUH
KIOPOMOTOP» B LE&JIOM OTHOCHUTCA K MoJiekyJie ITHK, KoTopad ydacTBYeT B
pacrosHaBaHuM U CBA3bBBaHuM PHK-nosgmMmepaszsel 11 . Opyrmx OeJIKOB,
TakKMxX KaK TpaHC-IeVCTRYyKIMe OQaKTOPH TPAaHCKPUILUMM, IJS MHULIMALUA
TPAHCKPUIILNUNA . [IpomMmoTOP MOXHO M3HavaJbHO BEIOEJIUTH nus 5"-
HeTpaHcaupyeMmon objactu (5'-HTO) TeHOMHOM KOIMM T'eHa. B KauecTBe
aJIb TEPHATUBEL, IIPOMOTOPE MOT'YT IIPEOCTAaBJIATL COBOOM  IIOJIyUeHHBe
CUHTEeTUUYECKU WA MIOOBEPTHYTHE MaHUIIYJIALMAM MOJIEKY JIE IOHK.
[ToOMOTOPHE  TakKXe  MOTYT OHITE XUMEPHBMHA . XMMepHEEe IPOMO TOPH
IoJiydyamnT B pesyjibTaTe CJIMAHMA OByX WM 0OoJiee TeTepOJIOTMYUHEBIX
MoJiekyJl IOHK. IIpOMOTOpPEH, HOOXOOAlMe OJA OCYWEeCTRBJIEHUA HAaCTOLAIeIr'o
n300peTeHMd, BKJOUAT MIPOMOTOPHEE BJIEMEHTH, CcolepXamuecs B JoOou
13 TI1ocJlegoBaTeJibHocTeM SEQ ID N: 2, 5, 8, 11 m 14, wnim wux
pparMeHTH UM  BapMaHTH. B  KOHKpPETHHX BapMaHTax peajn3alun
HacToAmeTo M300peTeHUsa 3adBJIeHHBle MoJekyJis [HK u Jiobele MX
BApPUMAaHTHE WJIM WX [OPOM3BOIOHHE, OIMCaHHEE B HaCTOdlleM OOKYMeHTe,
TaKXe ONpenesidioT KkKak obJjalanmye IIPOMOTOPHOM aKTHMBHOCTBRK, T.e.
ofllajanmye CIOCOOHOCTBI HOeMCTBORATL B KadeCTBe IIpOMOTOpa B
KJIeETKe—-X03AMHe, KaK, HalpuMep, B TPaHCI'eHHOM pacTeHMM. B Opyrux
KOHKPETHHX BapMaHTax peajgus3aummu oO(parMeHT MOXeT OBTH olpenelieH
Kak [P O ABJISIOMMUM IIPOMOTOPHYIO aKTUBHOCTE, KOTOpOn obJyamara
MCXOOHas I[IPOMOTOPHAas MoJiekyJa, M3 KOTOpOoM OH OBJI [OJy4YeH, WIK
dparMeHT MOXeT comepxaThb KMUHMMAJIb HEI [IPOMOTOPR», KOTOPHM
ofecrieurMBaeT OCHOBHOM YPOBEHb TPAHCKPUILUUM U cocTouT u3 TATA-
Bokca, IpyTOoTOo WM3BECTHOTO MOTMBa CcalTa CBA3HBaHUA  dakTopa
TPaHCKPUIILIUNA, WJIM  DSKBUBAJIEHTHOM  IIocjlefoBaTeJibHOCTM  THK  OJaga
paclrio3HaBaHUA W CBA3HBaHMA KoMIJlekca  PHK-nosmMepaszssl 11 moid
VHULIMALUY TPaHCKPUIILINAN .

[0040] B onOnHOM EBapuaHTe pealiM3alyM I[IpelJIOXKeHE (Qpal'MeHTH
IPOMOTOPHOM MOCJEeIOBAaTEJILHOCTM, OIMCAHHOM B HacCTOAmMeM HOOKYMeHTe.
[IpOMOTOPHEE (QparMeHTEl MOTYT o00JamaTh IPOMOTOPHOM aKTMBHOCTLIO,
Kak 5STO OINMCAaHO BHIIe, ¥ MOTYT OHTL NOOXOOANVMKM I[I0 OTIOEJIBHOCTU
I B KOMOMHAaUN C OpYyTUMU IpoMOTOpaMm u IIPOMO TOPHEIMA
dpparmMeHTaMM, KakK, HalpuMep, IIpU CO3OaHMM XUMEPHEX IIPOMOTOPOERB,
Wi B kKoMOMHauuu ¢ npyruMmu EXP u EXP-¢pparmMeHTamMm. B KOHKPETHHX

BapMaHTaxX peajimsalillil IIPpelJIOXEeHEI (]_)paI‘MeHTBI IIpoMOoTOpPa, cCcomepXxalre
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II0 MeHbIleM Mepe OpuMepHO 50, T[O MeHbBIIEM Mepe OpUMMepHO 75, IO
MeHBIIEV Mepe OpuMepHO 95, @O MeHbBHNEeN Mepe nOpumepHo 100, 1o
MeHbBIIEV Mepe IOpuMepHO 125, 100 MeHbBIeV Mepe nOpuMepHo 150, 1o
MeHBIIE Mepe OpuMepHO 175, 1[0 MeHbBIIeV Mepe OpuMepHo 200, 1O
MeHbIIeV Mepe TIIpMMepHO 225, [0 MeHbIeM Mepe OpuMepHo 250, 10
MeHbIIeV Mepe IOpuMepHO 275, [0 MeHbIEeM Mepe OpuMepHo 300, 1o
MeHbIIe Mepe nOpuMmepHo 500, 1o MeHbmeV Mepe nOpuMepHo 600, 10
MeHbIIe Mepe nOpuMepHo 700, 1o MeHbmeV wMepe npuMepHo 750, 1o
MeHbIIe Mepe TInpuMepHo 800, 1o MeHbmeM Mepe OpuMepHo 900 wmaM 1O
MeHbIIe Mepe InpuMepHo 1000 CMeXHBEIX HYKJIEOTHMIOB MIM 0OoJiee
HYKJEeOTHIOB MOoJekyJn ITHK, of6jJajapmye IIPOMOTOPHOM aKTUMBHOCTLIO,
ONMCaHHOM B HacToAlleM OOKYMEHTE., B HEeKOTOPHX BapMaHTax
pealMszaluM HacTodAlmee uU300peTeHre oOecrneurBaeT OQparMeHTH Jiodon
OOHOM U3 [IoCJIeJOBaTeJIbLHOCTEN SEQ ID e 1-15, oBJlamanmme
AKTMBHOCTBI TIOJIHOPA3MEPHOW IMOCIeHOBaTeJIEHOCTU. CIOCOOH TOJIyUYeHUS
TakMx  QparMeHTOB M3 MCXOOHOM  IIPOMOTOPHOM  MOJIEKYJIEL  XOPOIO
M3BECTHE B HOaHHOM OOJIaCTU TEexXHUKU.

[0041] Komrniosuunm, [IOJIyUYeHHEE nus JIOBIX IIPOMOTOPHEIX
BJIEMEHTOB, COIepXallMxcsa B JIOOOM M3 [ocjemoBaTeJlbHOCTM SEQ ID Ne:
2, 5, 8, 11 wm 14, xkak, HalpuMep, BHYTpeHHUe wmiIu 5'-nmejeuun,
MOXHO IOJIYUYMTL C I[IpMMeHeHMeM CIOoCOB0B, M3BECTHHX B IOaHHOM
o0JlaCcTU TEeXHMKM, IJIA VYJYUYIEHVSA WIM MW3MeHeHUA SKCIPpecCuM, B TOM
uyce IyTeM yIOaJIeHUA 2JIEMEHTOER, KOTOpPHE oBJlajamnT hinZiele!
[IOJIOXUTEJIbHEIM, Jmoo OTPULIATEJILHEIM  BJMAHMEM  Ha  BKCIPeCCHUD;
OYIUINKaLIUU (yoBOeHMuS yucJa) 3JIEMEHTOB, KOTOPHE obJamamnT
MMOJIOXVTEJIbHEIM WMJIM OTPUIATEJILHEIM BJIMSHMEM Ha SKCIPeCccHun; W/Wian
OyIUIMKALUY WX yIOaJIeHMHd DJIEMEeHTOB, KOTOpHe o0JlalalnT TKaHe— WK
KJIETOUHOCTIEUMOUUHEM BO3IeVCTBMEM Ha DKCIOpeccHui. MOXHO IIPMMEHSATH
KOMIIO3ULUM, [IOJIy4EeHHEIe ns JIOOHIX IIPOMOTOPHEX BJIEMEHTOB,
comepxamuxcsa B Jioboy M3 IocjemopaTesibHocTeM SEQ ID N: 2, 5, 8,
11 m 14, cocroammux M3 3'-mejeuud, B KOTOPHX yIaJleH sJjeMeHT TATA-
DokCca WM eIl'0 DKBMBAJIEHTHAas I[IOCJIeOOBATEJILHOCTE U pPaCIOJIOXKEeHHAaS
HIKe I[IOCJIeOOoBaTeJIbHOCTL, HalpuMep, OJd CO3OaHud DHXAHCEPHHX
BJIEMEHTOB. HONOJIHUTEJIbHEE »OeJlellMM MOXHO OCYIMEeCTBUTL IJiA yOaJleHUA
JIIOOBIX BJIEMEHTOB, KOTOPHE oByamamnT [IOJIOXU T €JIb HEIM VI

oTpMmiuaTeJIbHEM, TKaHeCHeI_U/I(bMT{HBIM; KJ'IeTOT{HOCHeLLM®MLIHbIM MJin
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crieuMdMUUHEIM 110 BpeMeHM (TakKuMM Kak, LIVMPKaIMaHHEM pPUTM, HO He
OT'paHUUMBaACh uM, ) BO3OENCTBUEM Ha BKCIIPEeCCU. Joton "3
IIPOMO TOPHEIX 3JIEMEHTOB, comepXamnncs B Niielele)i nus
nmocjenoBaTeJbHOoCTem SEQ ID N: 2, 5, 8, 11 m 14, m dparMeHTH WK
DHXAaHCEPHl, IIOJIydeHHEe M3 HUX, MOXHO IIPUMEHATL JIA I[IOJIYUEeHUS
KOMITO 3ULINY XUMEPHBX TPAHCKPUIILMOHHHX PeTyJISTOPHHEX BJIEMEeHTOB.

[0042] B COOTBEeTCTBUM C HaCTOAMMUM M30OpeTeHueM IIPOMOTOPR WM
IIPOMOTOPHEY  dparMeHT  MOXHO IIpOoaHaJM3UPOBATH Ha olpeleJieHNre
IIPUCYTCTBUSA M3BECTHHEX IIPOMOTOPHEIX SJIEMEHTOR, T.e&. Ha olIpeleJieHUe
XapaKTepUCTUK TIocjenoBaTesqbHOCTM [THK, Takmx kak TATA-OOkKc, u
IPYITUX WM3BECTHHX MOTMBOB calTa CBA3HBaHUA dakTopa TPaHCKPUIILUN.
NoeHTUOUKa LD TaKMX V3BECTHHX IIPOMO TOPHEIX 2JIEMEHTOB MOXET
OIPpUMEeHATEL CHeluMaJIJMCT B OaHHOM o8JlacTyM TexXHMKM IJIS pas3paboTKu
BapMaHTOB nmpoMoTopa, oBJaganmmx aHaJIOTMYHEIM C VICXOIHBEM
IIPOMOTOPOM TIPOQUIIEM DKCIIPECCUMN .

[0043] B HacTO4dmMeM OIMCaHMM TEPMUH IMUIEP» OTHOCUTCH K
MoJiekyJie IHK, BHIOeJIeHHOM M3 HeTpaHcaupyemon 5'-objactu (5'-HTO)
TeHa, M B 1LeJIOM eT0o OolIpeleliglnT KaK HYKJeOTHMIHHENM CceTMeHT MexIy
caToM HauaJla TpaHckpunuum (TSS) m caVToM Hauaja KoIMpyllen
[IocJieoBaTeJIbHOCTY Oejika. B KauecTBe aJlbTepHaATUBEH, JUIEPH MOTYT
NpencTaBJIATL CcOoBOOM IIOJIyUeHHHE CUHTeTUUEeCKM WJIM IIOABEPIHYTHE
MaHUIIyJIAUMAM 5JieMeHTH [HK. Jlugep MOXHO IIPMMEHATH B KauecTBe b5'-
PeTryJISTOPHOTO B2JIeMeHTa JIA MOOYJIALUUMM BSKCIpecCcuM QyHKIMOHAaJIbLHO
CBSA3aHHOM TpaHCKpuOMpyeMoM MoJiekyJiel OHK. JIMOepHHEe MOJIEKYJIEL MOXHO
IPMMEeHATbE C TeTepOoJIOTMUHEIM I[IPOMOTOPOM MM CO CBOMM HAaTHBHEM
(coBCTBEeHHEIM) IIPOMOTOPOM. JIMIepH, OOOXOOAmMe IOJIS OCYMeCTBJIEHUS
HaCTOAmMETO M300peTeHMs, BKIKOUAKT IIocleloBaTeJibHoCcTuM SEQ ID N: 3,
6, 9, 12 m 15 wmam 000N JIMOSPHEM SJIeMeHT, coIepXamuicsa B Jiodon
13 TI1ocJlegoBaTeJibHocTeM SEQ ID N: 1, 4, 7, 10 m 13, wmIM wuXx
bparMeHTH WMJIM BapMaHTH. B KOHKPETHHX BapMaHTax pealu3aluy Takue
[IOCJIENOBATEJILHOCTHU IHK MOXHO OTIPeeJINThb KakK obJlamanmyre
CriocoOHOCTBID OeMCTBOBATL B KauecTBe JuIepa B KJIeTKe-xX034MHe,
BKJIOUAd, HalpUMEpP, TPaAHCITEeHHYK pPacCTUTEJNBHYK KIJIEeTKy. B  oOoHOM
BapMaHTe pealM3aluy TakKMe IIOCJeNOoBaTeJIbHOCTUPAaCIIMBPOBAaHE  Kak
obJjlajanmye JIMOEPHOM aKTHMBHOCTHLIO.

[0044] JIMOepHBEEe I[IOCJeIOBATEeJIbHOCTM (TakXe Ha3uHBaeMble 5'-
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HTO), mnpenmcTaBJIeHHBle B BuUme SEQ ID N: 3, 6, 9, 12 m 15 wm
JIO00OTO JINOEPHOTO 2JIeMEeHTa, comepxamerocs B Jo6om ns3
nmocJjiemoBaTeJibHOCTeM SEQ ID N: 1, 4, 7, 10 m 13, MOI'yT COCTOATH
n3 PEeTyJIATOPHEIX BJIEMEHTOB ZNRZN MOTYT NIPUHUMAThH BTOPUUHELE
CTPYKTYPE, KOTOPHE MOTYT BJMATL Ha TPaAHCKPUILMID WJIXM TPaHCIIALNUIO
bYHKUMOHAJBEHO CBS3aHHOM TpaHCKpUOUpyeMoMr MoJiekyJisl ITHK. JuOepHBe
IocJiemoBaTeJIbHOCTHM, IIpelcTaBJIeHHHe B Buie SEQ ID N: 3, 6, 9, 12
n 15 wmim Jsodoro JIUIOEPHOTO BJIEeMeHTa, coIepXxalmerocsa B Jiodou us
nmocyiemoBaTeJibHOoCcTe SEQ ID N: 1, 4, 7, 10 m 13, MOXHO IPUMEHATH
B COOTBETCTBUM C HaACTOANMM M300peTeHMeM OJA I[IOJIYUEeHUS XUMEPHEBIX
PETYIIATOPHEX DJIEMEHTOB, KOTOPHE BJIMAKRT Ha TPaHCKPUIILMD  WJIU
TPpaHCHAIMD  (QYHKIMOHAJLHO CBABaHHOM  TPAaHCKPUOUPYEMOM  MOJIeKYJIH
IHK.

[0045] B HacTodmMeM OINMCAHUM TEPMMH <«MHTPOH» OTHOCHUTCH K
MoJiekyJie [THK, KOTOpyKw MOXHO BHIOESJUTHL WIM WIEHTUOUUIMPOBATE U3
TeHa, n B LIeJIoM ero MOXHO OIpenesIuThb Kak obJjacTh,
CILJIaiCMPOBAaHHYK BO BpeMsa IMIPOlLleCCHMHTa MaTpuuHo¥ PHK (MPHK) mnepen
TpaHCJaAIMeN. B KauecTBe aJIbTePHATMBE, MHTPOH MOXET IIPeOCTaBJIATH
coboM IOJIYUYEHHEM CHMHTETUUECKUM WJIM T[IOOBEPTHYTHY MAaHUIIYJIALVAM
DJIEMEHT IOHK. VHTPOH  MOXeT comepxarTb DHXaHCEepPHHE BJIEMEHTEHI,
KOTOPHE BJMUAKT Ha TPaHCKPUIILML (QYHKUMOHAJIBHO CBA3aHHEX I'€HOB.
VHTPOH MOXHO IIPMMEHATHL B KauecTBe PpPeryJIATOPHOTO 3JIeMeHTa IJid
MOOYJIALUUM SKCIPeCcCUM (QYHKIMOHAJILHO CBA3aHHOM TpaHCKpUOUpPpyeMoM
MoOJIeKyJiEl OHK. KOHCTPYKLUMSA MOXeT coIepXaThb MHTPOH, U YKa3aHHBM
VHTPOH MOXeT OBTb WM MOXET He OHTE ITeTEePOJIOTMUHEM 10 OTHOIEHMI
K TpaHCKpubOMupyeMOoM MoJiekyJsie [HOHK. IIpuMMeph MHTPOHOB B IaHHOMU
oBJlacTM TEexXHMKM BKJIOUAKT MHTPOH akKTMHa puca W MHTpoH HSP70
KYKYPY3H.

[0046] B pacTeHMAX BKIKNUEHME HEKOTOPHX MHTPOHOB B I'€HHEE
KOHCTPYKIUNY TIPUBOIUT K YBeJIUUeHMI0 HakKoljleHus MPHK wm Bejka 10
CPaABHEHMVK C KOHCTPYKUMAMMU ©Oe3 MHTPpOHa. OI93ToT 5odbekT OBUI Has3BaH
«KOTIOCpenoBaHHOE MHTPOHOM  YyCHUJIeHUe» (IME) DKCIpPeCcCUn TeHa.
VMHTPOHE, O KOTOPHEX M3BECTHO, UTO OHM CTUMYJIMPYIT DSKCIPECCHU B
pPacTeHMAax, MUIEHTUOMUMPOBAHE B I'eHaxX KYKYpys3H (Hanpumep, tubAl,
Adhl, Shl wu Ubil), B TeHax puca (HaopuMmMep, tpi) M B TeHax

OBYIOOJIBHEX paCTeHMﬁ, TaKMX Kak I'€HH, ITOJIYYEeHHEIE nus IIeTYHNUN
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(HanpuMep, rbcS), kaprodbensa (Hanpumep, Sst-1sl) wu Arabidopsis
thaliana (HanpuMmep, ubg3 m patl). BBUIO IOKABaHO, UYTO IeJIeUUM WJINU
MyTallMM B cCcauTax CIJIaliCMHTa MHTPOHa I[IOHWXAKT DSKCIpeccHuio ITeHa,
UTO CBUIOETEeJIbCTBYEeT O TOM, UYTo mJjsa IME wMoxeT OBTH HeOOXOIMM
CILJIaMiCUHT . OmHako, B OBYIOJIbHEIX pacTeHnax OBLIIO
IpoImeMOHCTpUpOBaHo IME npu MyTauMsax B calTax CclJlalicuHI'a T'eHa
patl ms A. thaliana. B®JIO IOKA3aHO, UTO MHOXECTBEHHOE IIPUMMEHEeHME
OOHOTO M TOTO Xe MHTPpOHa Ha OIHOM pacTeHMM MMeeT HeIOoCTaTKu. B
TaKMxX CJydasax HeoOxXoOMMO HaJlMuMe Habopa OCHOBHHX KOHTPOJIBHEX
2JIEMEHTOB IJIA CO3IOaHMS COOTBETCTRBYKIMX 3JIEMEHTOB PeKOMOMHAaHTHEX
IOHK.

[0047] B HacTOANleM OIMCaAHMM TEePMMHE «3'-MOJIeKyJla TepMMHaLUM
TPAaHCKPUIILUMY», «3'-HeTpaHcIMpyeMas objacTb» uian «3'-HTO» (3-UTR)
OTHOCATCH K  MOJIeKyJie IHK, KOTOopasd IpMMeHSeTCH BO BpeMs
TPAaHCKPUIILMKY IJIS I[IOJYyYeHMsa HeTpaHcaupyemon objacTtu 3'-ydacTka
MPHK. 3'-HeTpaHCIMPYyeMasd oBnacThb MoJiekyJiel  MPHK  mMOxeT OBITEH
oBpa30oBaHa CIelUMPUUEeCKMM pacllellJIeHrMeM U 3 '-[oJiMaleHUMJIMPOBaAHUEM,
TaKXe M3BECTHBM KaK IMNOJMA-xBOCT. 3'-HTO mMoxeT OHTBE OQYHKIMOHAJIBHO
CBA3aHa C M paclojaraThbCd HMXe TpaHCKpubupyeMoy MoJekyJu HOHK, u
MOXeT coIepXaTb CUITHAaJ I[IOJMaleHWJIMPOBaHUA U IpyIHre pelyJIATOPHHE
CUT'HAJIH, obJjlamammyue CIIOCOBHOCTBI BIMATH Ha TPAHCKPUIILUIO,
npoueccuHr MPHK wmiam skchopeccuwn TeHa. CuMTaeTcd, UTO IIOJMA-XBOCTEH
3ameMcTBOBaHE B cTabuiabHocTM MPHK ¥ MHMOMALUUMM  TPAHCJISLUUMA.
[IpuMepamu 3'-MOJIEKYJI TepMMHALMM TPAHCKPUIILIMM B OaHHOM 00JacTu
TexXHUKM ABJATCA 3'-06JacTh HONAJMHCUHTAaz3E,; J3'-objacTe hspl’
OmeHMIE, HeOoJbkllad CcyOwbenuHMIla 3'-objacTu ropoxa, J3'-objacTte E6
xJionika u 3'-HTO KOMKCHHA.

[0048] 3"-HTO OBBIUHO Haxonosar rIoJle3Hoe IpUMeHeHVe oJis
PEKOMOMHAHTHOM SKCIOPpeCcCUuM cCchHeUMOMUHEIX MoJekys ITHK. Cinatas 3'-HTO
oBJlajaeT IMMOTEHIMAJIOM IJIS CO3IaHMA CKBO3HOT'O IPOUTEHMHA, UYTO MOXET

BIMATEL Ha BKCOpeccHuio MoJiekyJH ITHK, pacIoJIOXeHHOM B COCeIOHUX

KacceTax oSkcopeccur. COOTBeTCTBYKMMY KOHTPOJIE 3a TepMMHALMEeN
TPaHCKPUIILUA MOXeT NpenaTCcTBOBATH CKBO3HOMY [IPOUTEHUID B
rocJenoBaTeJIbHOCTAX IHK (HanpuMmep, B OPYyTUX kacceTax

SKCHpeCCMM) 7 PacCIIOJIOXEHHEX HUXeE, M MOXeT TakKXe CIOCODCTBOBATH

20PeKTUBHOMY PEeUMKJIMHTY PHK-noJMMepass IJIS YJIYUIIEHUS DKCIPeCCUmn
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T'eHOB. ObbeKTHMBHaA TepMMHaLMA TPaHCKPUIILKMM (BHCBOOOXOeHMe PHK-
nojgmMmepasel II w3 IOHK) ABJISeTCHA TPEeNIOCHUIKOM IJIS [IOBTOPHOM
VHULIMaAUMM TPaHCKPUILMKM ¥, TakMM o0pasoM, HEeINOCPeIOCTBEeHHO BJIMAET
Ha ofmui YPOBeHbL TpaHCKpUIlTa. I[locjie TepMMHALMM TPaHCKPUIILUNA
3pesiasg MPHK BrECBOOOXIDaeTCcd M3 calTa CHUHTe3a U I[IE€PEeHOCUTCS B
UMTOIJIasMy . JykapuoTudeckme MPHK HakalJMBalonTCAa B BuIe OJM (A) -
bopmM In Vvivo, UTO 3BaTpydHgeT oOHapyXeHMe CalTOB TepMMUMHALUU
TPAHCKPUIILUM OOBUHEMM ClocobamMu. TeM He MeHee, IIPOTHO3UPOBAHUE
OYHKIMOHAJBEHEX M 500eKTuBHHX 3'-HTO npm nomMomy OMOMHOOPMAaLMOHHEIX
criocobos 3aTPYIOHEHO BCJIEOCTEUE OTCYTCTBUA KOHCEePBaTUBHEIX
[IOCJIeDOBAaTEeJIbHOCTEN IOHK, KOTOPEE OBL IO 3BOJINJIN JIeT'KO
IPOTHO3UPOBaTE 2d0bexTMBHYK 3'-HTO.

[0049] C MOpakTHUUECKOW TOUKM B3peHud OOBUHO IIOJIE3HO, UTOOH
3'-HTO, nmpuMeHseMas B KacceTe 3BKcIOpeccuu, objlamajla CleldyolyMu
xapakTepucTukaMr. 3'-HTO poipkHa obJamaThk BO3MOXHOCTBKR 20QEKTUMBHO
u PesyJLTaTUBHO TEPMUHUPOBATH TPAaHCKPUIILINI TpaHCTeHa u
IpedoTBpallaTb CKBO3HOEe IpoUTeHMe TPpaHCKpuITa B JIoOOM CcocemHeM
nocyenoepaTesibHOCTM [THK, KoTopas MOXeT CoOmepXaThk IPpYyI'V KacceTy
DKCIpeccun, Kak B ciaydae HECKOJIEKUX Kaccer BDKCIpeCccun,
PAaCIOJIOXKEHHEX B OIHOM TpaHcHnopTHow IHK (T-IHK), wmiIM B COCeIHeMN
xpomMocomMmHOM IOHK, B KOTOpyl BCTpoeHa T-IOHK. 3'-HTO He @OOJIXHAa
BEIBEIBATH CHUXEHU A TPaCKPHUILMOHHOM AKTUBHOCTH, 00y CJIOBJIEHHOM
[IPOMOTOPOM, JIMOEPOM, DHXAHCEPOM M MHTPOHaMM, KOTOPHE IIPUMEHSITCI
OJId OIIoOCpemoBaHMA DBKCIIpeccur MoJiekyJis  JHK. B OMOTEeXHOJOTUU
pacreuut 3'-HTO wYacTo MOPUMEHST OJ4 OpaiMMpOBaHUS  pPeakKlul
aMILINOUK A LA oBpaTHO TPaHCKPUOUPYeMOoM PHK, BHIOEJIEHHOM nus3
TPaHCOOPMUPOBAHHOTO  pacTeHusd, M  IPYMMEeHgIT  OJId: (1) OLlEHKU
TPAHCKPUIILMOHHOM AaKTUMBHOCTU WM SKCIPEeCCHUM KaCCeTH DSKCIPpeCCUuMr
IoCcjie MHTEeTPUPOBAHMSA B XPOMOCOMY PacCTeHUsd; (2) oOUeHKM UYMCIIa
KOIUM BCTaBOK B IOHK pacTeHUs; u (3) OLIeHKU SUTOTHOCTU
[IOJIYYEHHOT'O CeMeHM IIocJie ceJekuum. 3'-HTO Takxe [OIpUMMEeHSRT B
peakumuax amMimMomukaumy  IOHK, BHEOEJeHHOM M3 TPpaHChOpMUPOBAHHOTO
pacTeHusa, IJA XapPaKTepUCTUKM COXPAaHHOCTHM BCTPOEHHOW KaCCeTH.

[0050] B HacToOAleM OnMcaHuM TepM/H «KDHXaHCEeP» WMIIn
«PHXAHCEPHHM D2JIeEMeHT» OTHOCUTCSA K LMUC-IeMCTBYHIEMY pPelyJISTOPHOMY

SJIEMEHTY , TakKXxe M3BECTHOMY Kak INMC—9JIEMEHT, KOTOprﬁ
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00yCJIaBIMBaAET acIeKT of0mero Opoduid D2KCIPeCcCUM, OIOHAKO KOTOPHM
caM II0 cebe OOHUHO He MABJAETCA OOCTATOUHEIM IJISA OINOCPemOBaHUA
TPAaHCKPUILMKY QYHKIMOHAJLHO CBA3aHHOW TPAHCKPUOUPYEMOM MOJIEKYJIH
IOHK. B oTimnumMe OT [OIPOMOTOPOB, DHXAHCEPHHE 3SJIEMEeHTH OOBUHO He
comepXxaT CcaMT HauvaJja TPaHCKPUIILNUMA (TSS) wmam TATA-OOKC WM
SKBUBAJIEHTHYI IIOCJIeloBaTeJIbHOCTE HOHK. IIpoMOTOp MM [IPOMOTOPHEIM
bparMeHT B IIpHPOIEe MOXeT CcoIepXaThb IO MeHbIleM Mepe  OIUH
SHXaHCEepPHBM DJIEMEHT, KOTOPHIM BJIMAET Ha TPAaHCKPUIILMII
OYHKLUMOHAJIBHO CBS3aHHOM IIOCJIEDOBATEJIEHOCTU IOHK. OHXaHCEepPHBM
DJIEMEHT TakKXe MOXeT OHBTb CJUT C I[IPOMOTOPOM OJA TIOJIYUeHUMd LIUC—
sJleMeHTa XVMEePHOTO IIPOMOTOpa, KOTOPHM O0O0yCJIaBJIMBaeT acIeKT ofmen
MOIYJIALUU DKCIpeCcCcumn TeHa. Mpumep DHXAaHCEPHOTO BJIeMeHTa,
MIOJIYUEHHOTO n3 npoMoTopa TeHa npenmecTBeHHMKA Delika b2
CBeTOIOIJIomMAamero KoMIlekca Medicago truncatula, OpencrTaBJIeH B
SEQ ID Ne: 16.

[0051] Cumnuraercsd, yTo MHOT'ME IPOMOTOPHEE DHXAaHCEPHEE
DJIEMEHTEH CBA3HBAKT IHK-cBA3HBaKIME OeJiku n/ BJIM AT Ha
TOIIOJIOTHIO IHK, NIpOoU3BOLOA JIOKaJIbHEEe KOHpopMaumm, KOTOPHE
n30MpaTeJIbHO IO3BOJIAT OCYIIECTBUTH OOCTYII WJIM  OTPaHUUMBAT
noctyn PHK-nogmMepase kK HHK-mMaTpuiie, WM  KOTOPHEe 00JeryanT
CeJIeKTHMBHOE  PAaCKPHTMEe  OBOMHOM  COUpaJiM  Ha cauTe  MHMUIMALUMA
TPAHCKPUILWM . DHXAaHCEePHHEM DJIeMeHT MOXeT el ICTBOBaTh, CBSA3HBAA
GaKTOPE TPAHCKPUIILUM, KOTOPHE PelVyIUPYIRT TPaHCKPUILMLD. HeKOoTOpHEe
DHXaHCEPHEE BJIEMEHTEH CBA3BEBAKT BoJiee OOHOTO dbaxkTOpa
TPaHCKPUIILMY, ¥ (QAaKTOPH TPAHCKPUIILIMM MOTYT B3aMMOOEMCTBOBATEL C
pas3aMuHeMM  addMHHOCTAMM C 0OoJiee UeM OIOHMM DHXAHCEPHBM ITOMEHOM.
DHXAaHCEPHEE BJIEMEeHTH MOXHO UIEHTUPUUIMPOBATE C MCIOJb30BaHMEM
psada MeTOIOB, BKJOUas aHaJlu3 Ha olpenejleHMe nejeluur, T.e. Ha
olpenejieHMe nejeluM (yOoaJeHMs) II0 MeHbIleM Mepe OOHOTO HYKJIeOoTHIA
c bL'-KOHIla WMJIM C CepenOuHE B HalpaBJIEHMM I[IPOMOTOPAa; aHaJlM3 Ha
onpenejsienre [HK-cpasppawmmx ©OeJIKOB C IpPUMMeHeHUMEeM QYyTIPMHTHMHIA C
IOIHKazon I, wMHTepdepeHLIMIO YUACTKOB MeTHUIMPOBAHMSA, aHaJlu3 COBUTA
RIIEKTPOPOPETUYECKOM IIOIOBMXHOCTM, TEHOMHEIN QYTIPUMHTUHI 1In Vivo
IIyTeM OIIOCPelOBaHHOW JIMTUPOBaHMEM IIOJIMMEPAa3HOM LIeIHOM peakKluM
(IIIIP) u @mpyI'ue TpaOuMLUMOHHEE aHaJlM3H,; WM IIYTeM aHaJiM3a CXOINCTBa

rocJsyienopareJyibHOCTM JIHK C WMCIOJB30BAHMEM WM3BECTHHX MOTUBOB LIUC—



17

DJIEMEHTOB I DHXAaHCEPHEIX DJIEMEHTOB B KauecTBe
IIOCJIEOOBATEJIbHOCTU—MUIIEH WJIM MOTUMBaA-MUIIEHW I[IPU IIOMOUM OOBUHEIX
crioco6oB CpaBHeHMA IocjiefoBaTenbHocTer [THK, Takmx kak BLAST.
TOHKY CTPYKTYPY DHXAHCEPHOTO IOOMeHa MOXHO TakXe M3ydaThb I[IyTeM
MyTareHesa (MM 3aMelleHMsa) IO MeHblley Mepe OIOHOT'O HYKJIeOoTHIa WIN
Opy I[OIOMOMM OPYIMX  TPaIMLUMOHHHX  CIIOCO®OB B OaHHOM  obJjacTu
TEXHUKM. OHXaHCEepPHHE DSJIEMEHTE MOXHO IIOJIYUMTH I[IYTEM XUMUUECKOI'O
CHMHTe3a WM IIYyTeM BHIOEJIEHUA W3 PeIYIJIATOPHEX 9SJEMEHTOB, KOTOPHE
comepXaT TaKMe DJEMEHTH, U MX MOXHO CHHTE3MPOBATEH IIPU IIOMOIN
OOTIOJIHUT eJIE HEIX GIIaHKUP YN X HYKJIEOTULOOE, KOTOPHE comepxaT
MNOOXOOAre camTeH @ OJ4 bepMeHTORB PeCTPUKLINA, uTo obJieryaeT
MaHUNYJIAUUY C TIOONOCJIEeNOBATENILHOCTED. TakuMm obpas3oM, pas3paboTka,
KOHCTPYMPOBAHME U IIPMMEHEHMEe  DHXAHCEPHHX DBJEeMEeHTOB  COIJIacHO
OV CaHHBEM B HaCTOAleM OOKYMEHTEe criocobam oJis MOLOYJIALNN
DKCIOpecCcUur OQOYHKIMOHAJIEHO CBASAHHEIX TPaHCKPUOUPYEMHX MOJIieKyJ [THK
OXBATHBAKTCSI HACTOAIMM M300pPeTEeHUEeM.

[0052] B HacToOAmEeM OIMCAHUM TEepMUH «XMMEPHHI» OTHOCUTCS K
OTHOeIbHOM MoJekyJjie THK, MNOJYUYeHHOW NOyTeM CJAMAHUSA [IepBOV MOJIEeKYJIH
IOHK co BTopoM wMoJiekyJor [IOHK, npm 2TOM HM YKa3aHHas IIepBas, HU
yKasaHHasd BTopad MoJekyJjla [HOHK oOHUHO He BCTpedalnTcsad B Takou
KOHOUI'Yypauuu, T.e. OHM CJUTHEH »Opyr C IOpyroM. TakuMm o6pasoM,
MOJIeKyJla XxXuMepHoM [IHK mnpencrTaBJsgeT cof®o¥ HOBYyW MoJekyJly [IOHK,
KOoTOpasd OOBUHO He BCTpedvaeTcsd B IIpUpome. B HacTodlleM OIUCaHUU
TEePMUH «XUMEPHEM IIPOMOTOPR» OTHOCUTCS K IIPOMOTOPY, IIOJYUYEHHOMY B
pesyJabTaTe TaKoWM MaHUIYJIAUUMM C MoJekyJsaMu IOHK. XMMepHBEM IPOMOTOP
MOXeT OOBeOUMHATE OBa WM OoJiee QparMeHToB [IHK; Hampumep, CIMUSHUE
IpoMOoTOpa C DHXAHCEPHHM DJeMeHToM. TakuMm obpasoM, paspaboTka,
KOHCTPYUPOBaHME " nprUMeHeHre XUMEPHBIX IIPOMOTOPOB COTJIaCHO
OTIMCaHHBEM B HaCTOAleM OOKYMEHTe criocobam oJis MOLOYJIALNN
DKCHOpecCcur OQYHKIMOHAJIEHO CBASAHHEIX TPaHCKPUOUPYEMHX MOJIeKyJl [THK
OXBATHBAKTCSI HACTOANMM M30D0peTeHUeM.

[0053] XumMepHHE pPEeTYIMPYKIIME 3JIEMEHTEH MOTYT OHTH BHIIOJIHEHH
TakuM obpasoM, UyTOOH OHM  COIOepXalld pPa3JIMUHLEE cocTapJjignmme
DJIEMEHTE, KOTOPHEE MOT'YT OHTL OQYHKUMOHAJILHO CBA3aHHE pPasJIMUHBEIMA
criocobaMy, M3BECTHHMM B JaHHOM o0O0JlacTM TexXHUKM, TakuMy Kak

paciuelrljieHne q)epMeHTal\/H/I pecTpmMKruMm 1M  JIMI'MpOBaHNMeE, KRIJIIOHMPOBaHNMeE,
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HesaBUCHMMOE OT JIMIUMPOBaHMA, MOOyJbHad cbOopka IIpoAyKToB IIIP BO
BpeMd aMIIMOMKALMKM WM OPAIMOM XUMUMUECKMM CHMHTe3 peTlyJISTOPHOTO
3JIeMeHTa, a TakKxke IPpYyIMMM choocofaMM, M3BECTHHMM B HOaHHOM 00JAaCTHU
TeXHUKN . Obpasyomyecs B pesyabTare pasJInUHbEe XVIMEPHEE
PETYJIATOPHEE SJIEMEHTH MOTYT COCTOSTH M3 OIHOTO M TOTO Xe& WU
BApMAaHTOB OINHMX U TeX Xe& COCTaBJAOIMX SJIEMEHTOB, HO pPa3JIMualTCsd

B nocJjenoepatesibHOoCcTM IHHK mnm B nocinepoBaTesibHoOCTAX [HK, KOTOpPEHE

comepxartT CBSA3HEBAKIYD IHK-rmocsienoBaTeJIbHOCTE I
riocJienoBaTeJIbHOCTH, KOTOPHE CIIOCODCTBYIOT TOMY, YyTOOBI
COCTaBJIAKIME dYacTu OvBUIM (QOYHKLUMOHAJIBHO CBSA3aHH. B HacTOAmeM

N300peTeHNM OoCJiemoBaTesJIbHOCTE IHK, mnpencrarBJieHHas B Bume SEQ ID
Nee 1-15, MOXeT ofecrneunBaTh pebepeHCHY IOCIeOOBaTeJIbHOCTE
PETYJIATOPHOTO B3JIEMEHTAa, I[IPM STOM COCTAaBJAKIME SJIEMEHTH, KOTOPHE
comepXxaT YKazaHHYyK pedepeHCHYKn IIOCJemoBaTeJIbHOCTh, MOTYT OHTH
coeIMHeHH crnocobamMM, M3BEeCTHEMM B HaHHOM 006JacTu TexXHUKU, U
MOTYT COOepXaTh SaMeHH, »OeJleUrM UW/WIM BCTaBKM II0 MeHBIIel Mepe
OOHOTO HYKJEeOTUIa WM MyTallM[, KOTOPHE B IIPUPOIEe MIPOUCXOOAT IIPU
TpaHchopMalmMy OaKTepMaJlbHBIX M PaCTUTEJIBHEX KJIETOK.

[0054] B HacTOdlleM OIMCAHUM TePMUH «BapMaHT» OTHOCUTCH KO
BTOpO¥ MoJiekyJie [THK, Kkak, HalpuMep, PeTVyJSATOPHOMY DJIEMEHTY,
KOTOpad IO CBOeMy COoCTaBy CXOIOHa, HO He MIOEHTMYHa IIepPBOM
MogiekyJie IHK, m mnpm »ToM yKaszaHHadg BTopasa MoJiekyJsia [THK Bce eme
CoxXpaHsaeT of0myrn QYHKIMOHAJILHOCTL, T.E. TOT e WM OJMU3KUM
OpodnJib DKCIPeCcCHuM, HalpuMep, B pe3yJjbTaTe OOJIbllel WMJIM MeHbIek
SKBUBAJIEHTHOM TPAHCKPUIILMOHHOM AaKTUMBHOCTM, IIepBOM MoJiekyJe ITHK.
BapraHT MOXeT MNpedcTaBJATL CcoBoM YKOPOUEHHYI WMIM YCEeUeHHYID
BepCcUl YKasaHHOM IIepBOM MOJIeKyJn [OHK 1M/MjIM U3IMEeHEHHH BapMaHT
IOCJIeIOBATEJILHOCTM YKa3aHHOW IIepBOM MoJekyJsn ITHK, Kak, HalpuUMep,
C Ppa3JIMUHBEIMK = calTaMr (epPMEeHTOB PeCcTPUMKUMM U/UIUM BHYTPEeHHUMHA
mejleluaMyi, 3aMeHaMu U/MIXM BCTaBKaMM. TepMMH «BapMaHT» TakKxe
BKJIOUAET PeryJIaTOPHEMA 2JIEMEHT, comepxamui HYKJIEOTUIIHYIO
IOCJIeNOBATEJILHOCTE, COOePXallyld SaMeHH, »IeJIellrio M/UJIM BCTaBKY IIO
MeHbIle Mepe OIHOTO HYyKJeoTuna pedepeHCHOM IIoCeloBaTeJIbHOCTH,
IpM STOM IPOMBBOIHOE PEeryJIATOPHOTO D2JeMeHTa obJjamaeT OOJbIeN WK
MeHbIe WM DSKBMBAJEHTHOW TPAHCKPUIILMOHHOM WM TPAHCJALUMOHHON

aAKTVMBHOCTEIO, ueM COOTBEeTCTBYKIIaA poonTeJIECKaA peryJIATOpHaA
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MOJIEKYJIa . «BapraHTE» PeETYIIATOPHOT'O SJIEMEHTa TakKXxe OXBAaTHEBAKT

BapMaHTEH, CBA3aHHEE C MyTallMAaAMM, KOTOPEE B IIpHMpone IIPOMCXOIOAT

opu  TpaHchopMaumy  OaKTepMaJIbHEIX M PacCTUTEJIBHHX  KJIETOK. B
HaCTOAlleM n3o00peTeHnn IOJIMHYKJIEO TUOHYIO [IOCJIeIOBATEJILHOCTE,
OpencraBJieHHyl B Bume SEQ ID N: 1-15, MOXHO NOPMUMEHATH MOJIA

CO3ODaHMAa BapMaHTOB, KOTOPEE CXOOHE 10 COCTaBYy, HO He UIEeHTUUHE
[IOCJIeOOBaTEJIbHOCTHU IOHK UCXOOHOTO PETYIIATOPHOTO BJIEMEHTA,
COXpaHAda MNpU STOM O00mMyKn QYHKIMOHAJBHOCTL, T.&. OIMH UM TOT Xe WU
aHaJIO TMYUHLIM npodUIIb DKCIIPeCcCun, MCXOOHOT'O PETYIIATOPHOTO
DJIEMEHTaA . [MojyueHue TaKmUx BaApMaHTOB COTJIaCHO HaCTOAIeEMY
M300peTeHN XOPOoIo  M3BECTHO crneuMaJmMcTaM B OaHHOM  ofBJacTu
TeXHVKM B CBeTe ONMCaHMA HaCTOoAlleT'0 M300peTeHUMsa UM BXOIOUT B €TI0
obweM.

[0055] B @maHHOM 3adBKe «BHIOEJIEHHOM MoOJiekyJiH JTHK» wmim
SKBUBAJIEHTHEM TepMMH MWIM dpas’sy o3HaudaeT, yTO MOJiekyJia JTHK
opencraBJageT coboM Takyln MoJiekyny ITHK, KoTOopasa IIPUCYTCTBYET
OTHEeJIbHO WMJIM B KOMOMHaUUM C IOPYTUMM KOMIIOSMLMAMM, HO He B CBOel
ecTecTBEeHHOM cCpele. Hanpuwmep, DJIEMEHTH  HYKJIEeMHOBOWM  KMCJIOTH,
Takue Kak Kooupywoia g [IOCJIeIOBaTEJIbBHOCTE, MHTPOHHAaA
[IOCJIeDOBATEJIbHOCTE, HeTpaHCIMpyeMad JMIepHasd I[I0CJIeOOBaTeJIbHOCTE,
IpOMOTOPHAA [IOCJIemDOBaTeJIbHOCTE, [IOCJIEDOBATEJIbLHOCTE TepPMUHALIUN
TPaHCKPUIILUM UM MM IIOOOOHEE, KOTOPHE BCTpeudamwTcd B Ipupome B [THK
TeHOMa OpTaHu3Ma, He CUMTAalTCS «BHISJEHHBIMMY, eCJM YKa3aHHBM
DJIEMEHT IPUCYTCTBYET B TI'€HOME OpTlaHM3Ma UM HaxXOIOUTCHA B YydacTKe
TeHOMa, B KOTOPOM OH BCTpeuaeTcsa B Opupome. OOHAKO KaXOBl U3
TakKMX 9DJIEMEHTOB M YacThk TaKMX SJIEMEHTOB OYIYT «BHIOEJIEHHEMU» B
o6bLeMe OaHHOTO OIMCAaHMA, eCJM YKas3aHHBM D2JIeMeHT He IIPUCYTCTBYeT
B TEeHOMe OopraHM33Ma M B YyUdaCTKe TI'eHOMa, B KOTOPOM OH BCTpedaeTcd
B IOpupome. [OJa4 ULeJey HacTodmero onMcaHusa Jwobad TpaHCTeHHas
HYKJIEOTUIOHASA NOCJIenOBaTEeJIbHOCTE, T.e. HYKJIEOTUIOHAL
nociyenopaTesIbHOCTE [THK, BCTpoOoeHHasd B T'E€HOM PaCTUTEJIBHEX WU
DaKTepraJIbHEX  KJIETOK, WM  [OIPUCYTCTBYKIIasa  BO BHEXPOMOCOMHOM
BEKTOpPE, oymeT CUMTaTbLCA BHIOEJIeHHOM HYKJICOTUIHOM
[IOCJIEeOOBATEJIbLHOCTEID He3aBUCHMMO OT TOTO, IPUCYTCTBYeT JM OHa B
wlasMmuoe WK DOOOOHOM CTPYKType, IpMMeHAeMOM IJa TpaHchopMalumu

KRJIETOK, B I'eHOoMe YKaAa3aHHOTI'O pacTeHnA MJinm GaKTepI/H/I, MJin
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OPpUCYTCTBYET JIM OHa B OOHaApyXMBAEMHX KOJIMUeCTBax B TKaHAX,
IIOTOMCTEE, OMOJIOTUUE CKUX obpaslax I TOBAPHEIX nponoykKTax,
IOJIYUEHHEIX M3 YKasaHHOT'O pacTeHMd WM DaKTepuu.

[0056] D50dexTMBHOCTL MOIMOMKALMM, IOYIIMKALUMM WIKM IeJelul,
OIMCAaHHEIX B HACTOAIEM OOKYMEHTe, B OTHOIEHUM XeJlaeMbX acCIlleKTOB
SKCIPEeCCUM KOHKPETHOTO TpaHCI'eHa, MOXHO MCCJIemOBaTh DSMIMPUYECKU
B aHaJM3ax Ha olpenejieHre CcTabuJIbHOM M TPaH3MEeHTHOM DSKCIPeCCUMr Y
pacTeHuum, Kak, HallpuMep, Tex, KOTOPHE ONMCaHH B paboumx
nprMepax HacTogmero OOKyMeHTa, JS T[NDOOTBEePXIeHUS pe3yJIbTaToB,
KOTOPHE MOT'YT BapbMpPOBaATBECHA B  3aBUCHMOCTM OT IIPOUSBEIEHHEBIX
M3MEeHEeHUM U LeJiM M3MeHeHMS B MCXOIOHOM MoJekyJie JTHK.

KoHCcTpyKLIUM

[0057] B HacTodAmeM OIMCaHUM TEPMUH «KOHCTPYKLMA» O3HadaeT
JIIOOYI PeKOMOMHAaHTHYKR MoJekyJy IHHK, Takywn Kak I[JlasMvia, KOoCMHUIa,
BUpPYC, Gar, WIM MOJIeKYyJY JMHEeMHOM WM KoJbleBoM IOHK wmiam PHK,
NOJIYUEeHHY U3 JIIdoro MCTOUYHMKAE, ofamaniyn  CIOCODOHOCTHBI K
VMHTeTpallMyM B TeHOM WMJIM aBTOHOMHOM pellJIMKallMM, BKJOUAS MOJIEKYJIY
IOHK, B KOTOpOM IO MeHbIIeM Mepe OIOHa MoJiekyJa [IOHK c¢Bg3aHa C
oOpyron wmoJiekyJior JHK (QYHKIMOHAJLHO OIepaTHMBHEIM oOOpa3oM, T.e.
CcBA3aHa QYHKUMOHAJIbHO. B HacTodlleM ONOMCaHUMM TEepMUMH «BEKTOP»
O3HauvaeT JoOyln KOHCTPYKIMIO, KOTOPYK MOXHO IIPUMEHATL OJsS lieJen
TpaHchopMaLu, T.E. BBeOeHUA TeTepojioTmuHo¥ [THK wmiam PHK B
KJIETKY—-X03aMHa. KOHCTPYKUMS OOHUHO COIOEPXUT II0 MeHbIlel Mepe OIHY
KacceTy DKCIpeccumrM. B HacTodleM OIMCaHUM «KacceTa DBKCIPeCcCUum»
OTHOCUTCSH K MOJIEKYJIe IOHK, comepxaimemn 1o MeHbIIen Mepe
TpaHCKpUbUpyeMyrn MoJekyJy ITHK, OYHKLUMOHAJIBHO CBA3aHHYID C 11O
MeHblel Mepe OIHMM pPeryJIaTOPHBIM »SJIeMeHTOM, OOBUHO C II0 MeHblen
Mepe npomoTopoM m 3'-HTO.

[0058] B HacCTOAIEM O CaHUM TepMUH KOYHKLUMOHAJIBHO
CBABaHHHEMY» OTHOCUTCSI K IIepBo¥ MoJekyJe IHK, OpuMCcoOeOIMHEHHOM KO
BTOpOM MoJiekyJjie ITHK, mIpM STOM YVKa3aHHas IIepBasg M BTopas MOJIEKYJIH
IOHK pacroJioXeHBE TakK, UTO yka3aHHad IepbBad MoJiekyJia IOHK BimdeT Ha
OYHKIIMIO YyKasz3aHHOM BTOpPOM MoJekyJel JTHK. IIBe MoJiekyJiel THK MoTyT
ABJIATHCA WJIM MOTYT He  ABJATLCA UYaCcThblo eIOMHOM  HelpepHBHOM
MoJiekyJiel [THK, ¥ MOTyT OBTH WMJIM MOTYT He OBTL CMeXHBEMM. Hamnpuwmep,

npoMoTOop OGYHKUMOHAJBLHO CBS3aH C TpaHCkpubupyeMoym MoJiekyJiom ITHK B
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cJiyudae, ecJiu yKasaHHBEM I[IPOMOTOP MOIOYJIMPpYyeT TPAaHCKPUIILMI
IpencTaBJdKIEe MHTepec TpaHCKpubupyeMoy MoJiekyJiH ITHK B KJeTke.
Jnmep, HamopuMep, OGOYHKUMOHAJIBHO CBA3aH C IocjenoBaTesibHOCTh IOHK
B CJiydae, KoT'ma OH ofOjlamaeT CIOCOOHOCTBI BJIMATE Ha TPaHCKPUIILIAIO
WY TPaHCHAUM HocjiemoraTesibHOCTHM ITHK.

[0059] KOHCTPpYKLUMM COIJIACHO HacTodAlleMy M300pEeTeHMI MOTYT
OHITL IIPeOCTaBJIEHH B OIOHOM BapMaHTe peajM3aluMy B BUIEe KOHCTPYKULMUM
C MHIOYLUUPYIMMM OIIYXOoJib (Ti1) OBOMHBIMM ILJIa3MUOHBEIMM I'PaHMUIlaMu,
KOTOpHE MMelT o6JacTu OpaBo¥ TpaHuus (RB miam AGRtu.RB) u JeBOMU
TPaHUIIEL (LB MJIn AGRtu.LB) Ti-rrasMmIH, BHIOEJIEHHOMN us
Agrobacterium tumefaciens, comepxamer T-IHK, KOTOpPHE Hapanoy C
MOJIeKyJIaMM IIepeHoca, ofOecHneuMBaeMHMM KJeTkamum A. tumefaciens,
obecrneunBanT MHTerpaluio T-IHK B TI'eHOM pPacTUTEJILHOM KJEeTKM (CM.,
HalpUMep, nmaredrT CIIA N 6603061). KoHCcTpyKIMM MOT'YT  TaKXe
comepxaTh TIJIa3MUIOHEE KapkKacHEe CeTMEeHTH IOHK, KOTOPEE
obecneunBaRT OQOYHKUIVD PellJIMKalluM ¥ CeJIEKUMID I[I0 aHTUOMOTUKY B
DaKTepHaJIbHEIX KJIeTKax, Halpumep, TOUKa Hauvajla pelumraumm Yy
Escherichia <coli, mTakasg Kak o0ri322, Touka Havajla pelJIMKaluu
IMPOKOTO KpyTra XxX034eB, TakKasg kKak oriV wmim oriRi, u koIupyomasd
oBJlacThk IOJIS CeJIEKTUPYEeMOT'O (oTbupaeMoro) Mapkepa, KakK, HallpuMep,

Spec/Strp, koTopasg kKomupyeT Tn7-aMMHOTJIMKOS3MIadeHMJITpaHchbepasy

(aadAhA), xoTopasa oOycCHlaBJMBET YCTOMUMBOCTEL K CIEeKTUMHOMUIIMHY WU
CTpellITOMMUIIVHY , nJin oJIdg CeJICKTHPYEeMOTI'O MapKepHOI'O I'eHa
TeHTaMMlMHa (Gm, Gent). [Ong TpaHchopMaluM pacTeHuM ©OaKTepuallbHHM

mTaMM-X03IMH 4YacTo IpelcTaBjgeT cobom A. tumefaciens ABI, C58
i LBA4404; onmHako OpyI'Me IIITaMME, W3BeCTHHE CleluuaJMcTaM B
obJiacTu TpaHchopMalUM PacTeHUM, MOXHO MCIOJIL30BATL B HACTOSAMEM
N300pEeTeHUun .

[0060] B pmaHHOM 0OJIaCTM TEeXHMKM M3BECTHH CIOCOOB OJId COOpPKU
" BBeOeHUs KOHCTPYKLUUMN B KJIETKY Tak, uTo MOJIeKYyJIa
TpaHCckpubupyeMot ITHK TpaHCKpubrpyeTcsa B OYHKIMOHAJLHYID MOJIEKYITY
MPHK, KkoTOpasa TpaHCIUPYETCHS UM SKCIPpeccUupyeTrcd B Buoe Oejka. [Ondg
OCYIIECTRBJIEHMA HACTOAMETO M300pPEeTeHUsS TPaIUulLMOHHEE KOMIIO3UIUU U
CIIOCOOE IOJIYUYEeHMS U I[IpUMeHeHMS KOHCTPYKIUMM UM KJIEeTOK-XO034eB
XOPOmMO M3BECTHH CHelMaJMCTaM B IaHHOM oOOJIacTM TeXHUKM. TUIMUHHE

BEKTOPE, KOTOPEE ABJIAKRTCA INIOOXOOAIVIMIM IIJIA SKCIIPECCUM HYRIJIEMHOBEIX
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KMCJIOT B BHCHKMX PacTeHMAX, XOpPOomMOo M3BEeCTHHE B IaHHOM oBJacTu
TeXHUKNU u BKJIIOUAOT BEKTOPEHL, [IOJIyUeHHEEe nus3 Ti-TIas3MUIb
Agrobacterium tumefaciens, M BeKTOP KOHTPOJIA IepeHoca pCaMVCN.

[0061] B KOHCTPYKLMKD MOTYT OBEITH BKJIIOUEHEL pas3JjIMuHEE
PeryJIATOPHEE DJIEMEHTEHL, BKJIOUA A JI00BIE nus3 IpencTaBJIEHHBIX B
HacTodmeM OOKYMEHTe BJIeMeHTOB. JIlOHe TakMe pelyJIATOPHEE DJIEeMEeHTEH
MOXHO OOecCIeuMThb B COUeTaHMM C IPYTUMMM PeTryJIATOPHEMM 3JIEeMeHTaMM.
Takre KOMOMHalMM MOXHO pa3zpaboTaTk WJIM MOIMOMUMPOBATH  IOJIA
[IOJIyueHrsa TpebyeMEX PpPeTryJIATOPHHEX XapaKTepUMCTHMK. B OIHOM BapHMaHTe
peanlr3allM KOHCTPYKIMM COIJIACHO HacCTOoAmeMY M300peTeHMI COOepXaT
1o MeHbllel  Mepe OOMH  PeryJIaTOPHBM 2JIEMEHT, OYHKIIMOHAJIBEHO
CBA3aHHEM c TPaHCKPUOUPYeMOM MOJIEKYJIOM IHK, OYHKIIMOHAJIBEHO
cBS3aHHOM C 3'-HTO

[0062] KOHCTPpYKLMM COIJIACHO HaCTOAmMEMY M300peTeHMK MOTYT
comepXxaThb JioOo¥ TMIPOMOTOPR WJIM JHuIep, OIPedJIOXKeHHHM B HaCTOLAMeM
IOOKYMeHTe WJIM M3BeCTHHEM B IaHHOM o6JacTu TexHUuKM. Hamnopumep,
IIPOMOTOP COTJIaCHO HacCTOAIEMY n300peTeHu MOXeT OHTE
OYHKUIMOHAJIEHO CBA3aH C TeTEePOJIOTUYHEM  HETPAaHCIUPY eMBIM 5'-
JuOoepoM, Kak, HalpuMep, TaKMM, KOTOPHM IIOJydeH u3 TI'eHa O0eJka
TeIlJIOBOTO moKa. B KauecTBe aJlb TepHaTUBH, JUnep COTJIaCHO
HacTodmeMy  M300peTeHMK  MOXEeT OBITE GYHKUIMOHAJIEHO CBA3aH c
TeTEPOJIOTUYHEIM IIPOMOTOPOM, TakKMM KaK I[IPpOMOTOP TpaHckpulTa 35S
BUPYCa MOZ3aMUHOT'O BMPYCa LBEeTHOM KaIlyCTH.

[0063] KacceTH B»KCIpecCcHM Takxe MOTYT COOepXaThb KOIMPYIIIYO
TPAH3UTHHM IelITUO I[I0CJIedOoBaTeJIbHOCTL, KOoTopas KoIupyeT IIelTul,
IOoOXOOmAmuy  OJIS  HalleJuBaHMS BO  BHYTPDb KJIeTKM QYHKIMOHAJILHO
CBA3aHHOTO  0OeJka, B 4YacCTHOCTH, HalleJIMBaHMA Ha  XJIOPOILIacT,
JIeMKOoIlJIacT VIV OIpyTyo [JIaCTUIOHYO OpTaHeJlIy ; MUTOXOHIPWN ;
[IEPOKCUCOMY ; BaKyoOJIb MV  BHEKJIETOUYHOE  IIPOCTPaHCTBO. MHOTHME
JIOKaJIM30BaHHEE B XJIOpoIlJlacTax OeJIKM 3KCIPEeECCUPYIRTCHS C HAIOEepPHHX
TTeHOB B KaueCTBe IIPellNleCTBEHHMKOB WM HalleJMBaKTCH Ha XJIOPOILJIacCT
IpM I[IOMOmM TPAaH3UTHOTO IMelNTuna xJjoporjactoB (CTP). IIpuMepH TaKMX
BHIEJIEHHEX O€JIKOB XJIOPOIJIaCTOB BKJIKOUYAKT, HO He OI'PaHMUMBAKTCH
UMM, Te OeJIKM, KOTOPHE aCCOUMMPOBAHE C MaJou cybwenmHuuen (SSU)
pubysiozso-1, 5-oucpocharkapdoKCUIIaBH, beppenoKCUHOM,

beppedoKCHUMHOKCHUIOPEeayKTa30M’, OeJIkoOM I u OeJIkoM II
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CBeTOIIOIVIOAKIIET'O KOMILJIeKCa, TUOPELOKCHMHOM F u
SHOJNMPYBUJIMMKKMaTOoChaTCUHTAZ0OM (EPSPS) . TpaH3UTHEE TIEIITUOEL

XJIOPOILJIaCTOBR OIMCAaHH, HalpuMep, B IaTeHTe CIA N 7193133. Bruio

IIPOIOEMOHCTPMPOBAHO, gTO He OTHOCAIIMECA K XJjioporiacraM OeJIKu
MOTYT HalleJIMBaTbCA Ha XJIOpOIlJlacT IIyTeM SKCIIpeCCHUMA
IreTepOoJIOTMYHOT'O CTP, GYHKUIMOHAJIBHO CBA3aHHOTO C TPaHCI'eHOM,

KOOVPYKRIMM HEe OTHOCAMMMCA K XJIOpoIlljlacTaM OeJIKu.

TpaHCckpubupyeMee MOJIeKyJIH JTHK

[0064] B HacCTOoMAleM OTINCaHUN TepM/H «KTpaHCKpubupyema g
MoJiekyJia [JTOHK» oTHocuTca kK Jiodou MoJekyJyle [ITHK, KoTopasg MOXeT
TPaHCKPpUOUPOBATECHA B MOJIekyJly PHK, BrJIouas, HO He OI'PaHUMUMBAACH
M, Te MOJIEKYJIHI, KOTOPHE comepxat KOoOUpyKlIme DeJlok
NOCJNIeOnOBaTEJIbLHOCTY, UM Te MOJIEKYJIH, KOTOPHEEe 00pas3ynT MOJIEKYJIH
PHK, coepXxamue TIIOCJeIOBaATEJIbBHOCTHY, [NOOXONAlMe IJIS CYIpecCcuu
(momaBJIeHMSA) I'eHa. Tun wMoJiexkyJiHi THK MoxeT BKJIIOUATH, HO He
OTpaHUuUMBAaATLCA M, MOJIEKYJIIY IHK, IIOJIYUEHHYIO nus TOTO Ke
pacTeHnda, MoJiekyJly IHK, [NOJYUeHHYI M3 OPpYT'OI'O pacTeHuA, MOJIeKYIY
IOHK, [OJIy4YeHHYI M3 OpYyTor'0 OoplaHM3Ma, WM CUHTETHUUEeCKYID MOJIEKYIIY
IOHK, Takyn kak MoJiekyJly [HOHK, comepxallyldo aHTHUCMEICJIIOBYI 00OJIacCThb
TeHa, win MoJiekyJsy IHHK, KoOOMPYIIYKR MCKYCCTBEHHYD, CHUHTEeTHUUECKYIO
WY MHBEIM 00pa30oM MOOMOUUMPOBAHHYK BEpCUID TpaHCI'eHa. IlIpuMept
TPaHCKpUOMPYeMEIX MoJiekyJl IOHK 1jid BBeIeHMSA B KOHCTPYKUMM COIUIACHO
HacToAlleMy M300peTeHun BRKJIKOUYAKT, HallpuMep, MoOJIekyJiel  ITHK  wmim
TeHBl, IIOJIYUeHHHEe M3 BUIa, OTJIMUHOIO OT BUIA, B KOTOPHM BKJIOUEHE
yKasaHHasd MoJekyJa [JHK, wmiIM TeHB, KOTOPHE IMIPUCYTCTBYIT WA
IPOUCXOOAT OT OOHOTO U TOTO Xe BUIa, HO KOTOPHE BBEIOeHH B
KJIEeTKU-PEelUNIMeHTH IPpM IIOMOMKM CIOCOBOOB TI'eHHOM MUHXeHepuM, a He
KJIACCUUECKYMU MeTOoIaMu CeJIeKIIUN.

[0065] «TpaHCTeH» OTHOCUTCHA K TPaHCKPpUOMPYEMOM MOoJIeKyJie
IOHK, TeTepoJIOTUUHOMN oI KJIETKM—-XO34VHa, 1o MeHblle  Mepe,
OTHOCHUTEJILHO ee TIIOJIOXKeHMS B TeHOMe YKal3aHHOM KJIIeTKMU-XO03AMHa,
U/ MM MOJIeKyJle TpaHCckpubupyemoln ITHK, MCKYCCTBEHHO BBEIEHHOM B
TEeHOM KJIETKM-XO3fAMHa B TeKYylleM WM JiOOM IOIpemHOylleM IIOKOJIEHUN
KJIETKHU .

[0066] PeryldaTOpHBM D2JIEMEHT, TaKOM KakK I[IPOMOTOP COTIJIaCHO

HacCcToAlleMy MBO@peTeHMD, MOXeT OBITE @VHKHMOHaHBHO CBA3aH C
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TpaHCKpubupyeMoM MoJekyJjior ITHK, koTopasd HABJSAeTCd TeTepOoJIOTMUHOMN
IO OTHOUEHMID K PeryJaTOpHOMY DBJeMeHTY. B HacToAmeM ONMCaHUMn
TEPMUH «TETEPOJIOTMUHHEMY» OTHOCUTCHA K KOMOMHaAMM »OBYX WM 0OoJiee
MOJIEKYJI IOHK B ciydae, KoTma Takad KOMOMHaLM A OOBIUHO He
BCTpeUuaeTCcsa B Opupome. Hampummep, OBe MOJIeKyJIE HHK MOXHO IIOJYUUTH
U3 PasHBIX BUIOB U/WUIM IBe MOJeKyJH IOHK MOXHO IOJYUMUTHL M3 pPas3HHEX
TeHOB, HalPMMEP, Pa3HHX I'€HOB OIOHOT'O M TOTO Xe BUIa WIM OIOHUX U
TexX Xe TeHOB PAa3HHEX BUIOB. TakuMmM o0pasoM, PeTlVyJIATOPHHEM 3SJIeMEeHT
ABJISETCA TEeTePOJIOTMUHEM I[I10 OTHOmMEeHMIO K (QYHKUMOHAJIBHO CBI3aHHOM
TpaHCkpubupyeMo MoJiekyJie IOHK B cJyuyae, eclIM Takasd KoMOMHaALMSI
OOLUHO He BCTpevaeTcsa B Ipupone, T.e. MOJekKyJla TpaHCKpUOUpyeMoM
IOHK B npupone MOXeT OBTHL (QYHKUIMOHAJIEHO He CBA3aHa C PperyJsaTOPHBM
DJIEMEHTOM.

[0067] TpaHckpubUpyeMa g MOJIEKYJIa IOHK B 1IeJIOM MOXEeT
OpencTaBJIATE coboy Jodyiln MoJekyJsy ITHK, @#ag xoTopod TpebyeTcd
DKCIpeCcCcusd TPAaHCKPUIITA . Takasa DKCIpeCccusd TPAHCKPUIITA  MOXeET
IPUBOIMUTE K  TPaHCHAALUMM IIOJYyUeHHOM  MOJIeKyJel MPHK  u, TaKUM
obpasoM, K DBKcIOpeccumu Oejyika. B KauecTBe aJjIbTEepHATUBH, HaAIIpUMeDp,
TPpaHCKpUOUpyeMyl  MoJiekyJsly IHOHK  MoryT OBITH BEITIOJIHEHEL TaKUM
obpasoM, UTOOE B KOHEUHOM MTOT'e€ BEBBATL I[IOHWXEHMNEe BKCIPEeCCUuu
KOHKPEeTHOT'O TI'eHa WM OeJjika. B OIOHOM BapMaHTe peajiM3alyuu 5STOTO
MOXHO MHOOCTUTHYTH C TIIPUMEeHeHMeM TpaHCKpubupyeMor MoJiekyJisl ITHK,
KOTOpasd OPMEHTHUPOBaAHa B AaHTUCMHBCJIOBOM HampaBJieHUM. CrHeuualiucT B
OaHHOM o06JacTM TexXHMKM XOPOoIo 3HAKOM C IIpMMeHeHMeM  TaKol
AHTUCMEICJIOBOM TeXHOJIOTUM. JoBoM I'eH MOXHO HeTaTMBHO pPerlyJIMpPOBAaTh
TakuM ofpasoM, ¥ B OIHOM BapMaHTe peallM3allM TPaHCKPUOUPYeEMYI
MoJiekyJly  ITHK  MOXHO paspaboTaThb oJjisa Cynpeccum (momaBJIeHMUA)
CHelMdOUUHOTO TeHa IIOCPelNCTBOM »HBKCIpeccur MoJiekyJiel OUPHK, wMmPHK
iy MUKpoPHK.

[0068] TaxumMm oBpasoM, B OOHOM BapMaHTe peanusalnmumn
HaCTOAmMEeTO M300peTeHUsa IMIpenjioXeHa peKoMOMHaHTHad MoJekyJsa [HHK,
comepxamas PeTryJATOPHHM SJIeMeHT COTJIaCHO HacTodlmeMy K300peTeHMo,
KakK, HalpuMep, Ta, KOoTopad [pelIcTaBJiIeHa B Buie SEQ ID N: 1-15,
GYHKUIMOHAJIBEHO CBA3aHHHM C TeTepOoJIOTUUHOM TPaHCKPUOUPYEeMOM
MoJiekyJior JHK TakmM o6pas3oM, UTOOH MOIOYJMPOBATE TPAHCKPUIILMIO

YKa3aHHOM TpaHCKpubupyeMor MoJiekyJisl [MHK Ha TpebyeMoOM YPOBHE WM
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C TpebyeMbM NOpodMIIeM B Clydae, KOTI'Ja KOHCTPYKUMA MHTeTpMpOoBaHa B
TeHOM TpaHCTeHHOMN pacTuTeJILHOM KJIETKHU . B OIOHOM BapMaHTe
peanmMzaluy YKa3aHHad TpaHCcKpubOMpyeMasa MoJiekysa [THK comepxut
KoIMpywomyn ©0OeJIok o0JlacTe TI'eHa, a B IpyI'OM BapMaHTe peajm3aluu
yKaszaHHasa TpaHCkpubupyeMas MoJekysa HHK comepXuT aHTUCMBEICIIOBYIO
ofBJlacThk T'eHa.

T'eHBl, OpencCcTaBJIANIIME MHTepeC C TOUKM 3PeHMS alpOHOMUU

[0069] TpaHckpubupyeMasda MoJekyJja HHK MoxeT NOpelcTaBJIATH
coboM TeH, INpPpeICcTaBJISONMNM MHTepeC C TOUKM 3peHMsS arpoHOMMM. B
HacTosAmeM OIMCaHUM TepMUMH «TeH, IIPeOCTaBJAKNINM MKHTepeC C TOUKU
3peHusa aTrpPOHOMMMU» OTHOCUTCS K TpaHCKpubupyeMon MoJekyJje [THK,
KOoTOopasa IIpM DSKCIPeCCUM B KOHKPEeTHOM TKaHM pacTeHUsd, KJIeTKe WK
TUIIEe KJIETOK, O00OyclaBIMBaeT TpedyeMyln XapaKTepuCcTuky. [IpooykrT
TeHa, OPelCTaBJARIMNETO MHTepeC ¢ TOUKM 3peHUsa arpOHOMUM, MOXET
IeiCTBOBATEL BHYTPM PacTeHMs, OKal3BBafd BO3IelCcTBMe Ha MOPpQOJIOTH,
bmsmosIOTH, pocrT, pazBuUTHE, YPOXaMHOCTE, cocTas 3epHa,
OnuTaTeJIbHEE XapaKTepUuCcTUKH, YCTOMUMBOCTE K  3abojieBaHMAM WJIU
BpeIUTeJIIM W/UJIM HEeBOCIPUMMUMBOCTL K BOB3IOEMCTBUI OKpyXaolen
Cpenb WIM XUMHUUYECKMM BelleCTBaM Y pPacTeHMM, WJIM MOXeT IeliCTBOBATb
B KauecTBe NeCTHUMOHOTO aleHTa B pallMOHe BpeauTesid, KOTOPHM
nmMTaeTcd Ha YKas3aHHOM pacTeHMu. B OIOHOM BapMaHTe peajns3aluuu
HacTodAmeIo M300peTeHUd PEeTryJSTOPHHM 3JIeMeHT COIJIaCHO HaCTOAleMy
n300peTeHrioc BBOIOAT B KOHCTPYKLMID TakKuMM o00pa3oM, UTO YKa3aHHHEM
PEeTYJIATOPHEM 2JIeMeHT (QYyHKUMOHAaJIBHO CBA3aH C TpaHCKpudupyeMomn
MoJiekyJior IHK, koTopas IOpencrTaBJjgeT cobol TI'eH, OIpelcTaBJIsoumni
MHTepeCc C TOUKM 3pPeHusa arpoHoOMMM. B TpaHCI'eHHOM pPacTeHUuWH,
comepxameM TakKyln KOHCTPYKLUMID, SKCIPpeccuda TIT'eHa, IIPemCcTaBJIAnIeIO
MHTepeCc C TOUKM 3peHMSI al'pOHOMMM, MOXeT OOYCJIaBRJIMBATE HaJWuue
BJIaTONPUATHOTO C TOUKM 3peHMSa arpoHOMUM IIpM3Haka. bBJIaTronpuaTHHM
C TOUKM 3pPeHMSA aTrpOHOMUM IMIPM3HAK MOXEeT BKJIOUATL, HaIpMMep, HO He
OTPaHUUMBATHECA MMM, HEBOCIPUMMUMEBOCTE K TepbulinnaMm, ©Oopbby C
HaCeKOMEIMU—BPEeOUTeJIAMA, MOIUOUUINPOBAHHYID YPOXaMHOCTE,
YCTOMUMBOCTEL K 3abojleBaHMAM, YCTOMUMBOCTE K IIaTOT'€HaM, POCT U
pPazBUTHE MOIMOUIMPOBAHHHX pPacCTeHUM, coIepXaHue MOOUIUIIMPOBAHHOTO
KpaxMmala, comepxaHue MOIMUPULIIMPOBAHHOT'O MacJa, conepxaHue

MO,JIT/[@_)T/ILLMPOB(’:IHHBIX KVMPHBIX KRMCJIOT, CooepXxaHlne MOHM@MHMPOB&IHHOI‘O
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OeJika, CO3peBaHMe MOIOUOUMUUMPOBAHHEIX ILJIOOOE, YJYUYIIeHHOE IIUTaHMue
XMBOTHEIX ¥ UeJIOBeKa, [oJIydeHre OMONOJMMEPOB, YCTOMUMBOCTL K
BKOJIOTUUECKOMY CTpeccy, OdapMaleBTHUeCKMe IIelNTUOH,  YJIYyUJlleHHbe
XapaKTepUCTUKM o00paboTKM, VYIIYUIEHHHY BKYC, TEeXHOJOTMK IIOJIydeHUS
TUOPUIOHEIX  CeMAH, YIIYyUlleHHOEe  IIOJIYYEeHMEe  BOJIOKHa UM I[IOJIyUeHMe
TpedbyeMoro OMOTOILIMBA.

[0070] IlpMMepH TI'€HOB, IIPedCTaBJIAKIMX MHTEpeC C TOUKM 3pPeHUd
ATPOHOMMUM, M3BECTHHX B IaHHOM 00JIacTM, BKJIOUYAKT Te TeHH, KOTOpPHEe
obecreunBanT YCTOMUMBOCTL K TepdbuummaM (mnaTedHTs CIA NN 6803501,
6448476, 6248876, 6225114, 6107549, 5866775, 5804425, 5633435 wu
5463175), IIOBHIIEHHYID YPOXalHOCTDb (maTedTer CIIA NN TUSR38446,
6716474, 6663906, 6476295, 6441277, 6423828, 6399330, 6372211,
6235971, 6222098 wmu 5716837), OopeOy C HaACEKOMBMM-BPEIUTEJSIMU
(maTe”HTn CIIA NN 6809078, 6713063, 6686452, 6657046, 6645497,
6642030, 6639054, 6620988, 6593293; 6555655; 6538109; 6537756;
6521442; 6501009; 6468523; 6326351; 6313378; 6284949; 6281016;
6248536; 6242241; 6221649; 6177615; 6156573; 6153814; 6110464;
6093695; 6063756; 6063597; 6023013; 5959091; 5942664; 5942658,
5880275 5763245 u 5763241), YCTOMUMBOCTD K TPUOKOBEIM
3aboJieraHuaM (maTeHTe CIA NN 6653280, 6573361, 6506962, 6316407,
6215048, 5516671, 5773696, 6121436, 6316407 u 6506962),
YCTOMUMBOCTEL K BUpyCaM (maTedTer CIIA NN 6617496; 6608241;
06015940; 6013864; 5850023 m 5304730), YyCTOMUMBOCTL K HeMaToIaM
(maTeHT CIIA e ©228992), YCTOMUMBOCTDL K OaKTepHraJlbHEM
3abojyieBaHMaM (maTeHT CIA N 5516671), poCcT UM pasBUTMe pacCTeHUM
(maTenTn CIA NNt 6723897 m 6518488), nojgydyeHMe KpaxmaJa (IIaTeHTH
CIIA NNt 6538181 m 6538179; 6538178, 5750876, 6476295), nojgydeHue
MOIOUOUIUIMPOBAHHEIX MacCel (maTedTer CIIA NN 6444876, 6426447 wu
6380462), mnoJy4deHMEe IIOBHIIEHHOTO COIepXaHMsa Macia (maTeHTe CIIA NN
6495739, 5608149, 6483008 n 6476295), comepXxaHue
MOIMOUMIMPOBAHHEIX XMPHBIX KMCIIOT (maTeHTH CIA NN 6828475, 6822141,
6770465, 6706950, 6660849, 6596538, 6589767, 6537750, 6489461 wu
6459018), moJgiydeHMe I[IOBHIIEHHOT'O COIOepXaHusa Oejka (naTedHT CIA N
6380466), co3peraHMe IJIONOB (maTeHT CIA N 5512466), VYJIYyUdlIeHHOe
IMTaHue XWMBOTHHX WM UYeJloBeKa (naTeHTw CIA NN 6723837, 6653530,

0541259, 59856005 wu ©171640), OMOTIIOJIMME PH (maTedTel CIA NN
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USRE37543, 6228623 wm 5958745, " 6946588), YCTOMUMBOCTL K
DKOJIOTUUECKOMY CTpeccy (maTeHT CIA N 6072103), odapMaleBTUUECKHUE
INenTunosEl W CeKpeTHUMpPpyeMEle  IIeIlITUOL (maTedTH CIIA NN 6812379;
6774283; 6140075 m ©6080560), yJydlleHHEHE XapaKTepUCTUKM O0O0paboTKM
(maTeHT CIMA Nt 6476295), yJydlleHHYI II€epeBapmMBaeMOCTh (maTeHT CIIA
N 6531648), IIOHMKEHHOe  conepXaHre padrHOSBEH (maTenT CIA N
6166292), nojgyueHre OGepMeHTOBR B IIPOMBIIJIEHHHX MacmTabax ([IaTeHT
CIIA N 5543576), yJayumeHHHM BKycC (maTedHT CIA N 6011199), odouKcalLMo
azsoTa (maTe”nT CIMA N 5229114), nojaydeHMe TUOPHMIOHEIX CeMSAH (IIaTeHT
CA N 5689041), noJjgyuyeHMe BOJIOKOH (maTeHTH CIA NN 6576818,
0271443, 5981834 m 5869720) u noJjydeHMe OMOTOILNIMBa (IaTeHT CIA N
5998700) .

[0071] B xauecTBe aJIbTepHATUBEH, TeH, IIPelCTaRJAOMNM MHTepec
C TOUYKM 3pPeHMHA alpOHOMMM, MOXeT BJMATE Ha  BHIIEYIIOMSAHYTHE
XapaKTepUCTUKM pPaCTEeHUM MM QEeHOTHUIE NOYyTeM KOIMPOBAHUSA MOJIEKYJIH
PHK, xoTopasd BH3HBaeT HaNpaBJEeHHYK MOOYJIALUMID TeHHOM 3KCIPEeCCUU
SHOOTEHHOTO T'€Ha, HallpuMep, [IpM TIOMOmM aHTUCMHCJIOBOM  (CM.,
HalpuMmep, aTeHT CIIA N5107065) ; MHTUOMpPYImen PHK («PHK-
MHTepbepeHIMA», BRJKUAA MOOYJIALMID HSKCIPeCCUM TI'eHa I[IOCPEenCTBOM
MexXaHM3MOERB, OIloCpenoBaHHEX MMKPOPHK, MmPHK, TpaHC-IeVCTRYIIMUX
MPHK n dpaszoBo¥ cPHK, HamopuMmMep, KaK 2TO ONMCAHO B OINyOJIMKOBAHHHX
3agBKax Ha narTedT CIA NN 2006/0200878 m 2008/0066206, a Takxe B
3adBKe Ha naTeHT CIA W 11/974469); wuIM IOCPeICTBOM MexXaHM3MOB,
OIIOCPEelOoBaHHHX Kocylnpeccuel. PHK TaxkXke MOXeT IMpedcTaBIATE coBomn
KaTallUTUUeCKy® MoJiekyJly PHK (HanpuMmep, puOO3MMOM WM PUOOCBUTY,
CM., HaopuMmep, naTeHT CIA N 2006/0200878), MOOMOUIUPOBAHHYID MOJIS
pacluenjesmnsa TpedyeMoTO SHIOOTEHHOTO MPHK-niponykTa. B OaHHOM
00JIaCTU TeXHUKM M3BEeCTHHE CIIOCOOH OJifg KOHCTPYMPOBAHMA UM BBEINeHUA
KOHCTPYKLUMM B KJIETKY TakuM of0pasoM, UTOOH TpaHCKpuUbUpyeMasd
MoJiekyJia [JTHK TpaHckpuBupoBaJlachk B MOJIEKYJy, KoTopad ofbjanaerT
CIIOCOBHOCTBK BHI3HBATHL CYIPEeCCHUIO T'eHa.

CeJleKTHUPpYEMEIe MapKepH

[0072] CeJleKTUpYEeMHE MapKepHEEe TPAaHCI'E€HEL MOTYT TaKxe
IPUMEHATLECA C  PEeryJIATOPHEIMM  BJIEMEHTaMM  COIJIaCHO  HacTodlleMy
M300peTEeHUD. B HacTo4lleM ONIMCaHUN TepMUH «KCeJIEKTUPY eMHIM

MapKepHEM TpaHCTeH» OTHOCUTCA K JIoBoM TpaHCKPpUOUPYeMOM MOoJIeKyJie
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IHK, SKCIPECCHUI KOTOpPOU (M ee OTCYyTCTBUE) B TPaHCI'eHHOM
pacTeHnr, TKaHM WM KJIeTKe MOXHO BHABUTL (IIpM I[IOMOWM CKPMHUHIA)
WY OLIEHUTHL KakKuM-JMOOo ofOpaszsoM. CeJleKTUpYeMEe MapKepHEE TI'eHH U
aCCOLUMMPOBAHHEE C HMMM MeTOIOH OTOOpa M CKPMHMHTA OJIA IIPUMEeHEHUd
IpM OCYWEeCTRBRJIEHUM HaCTOAmMero u300peTeHMs WM3BEeCTHH B IaHHOU

oBJjacTu TEeXHUKN u BKJIIOYAKT, HO He OT'PaHMUMBAKTCHA M,

TpaHCKpUbrpyeMule MOJIeKyJH [OHK, komupyomue [-rimokypoHmmasy (GUS),
3eJIeHHM QJIYyOopecleHTHEM ©0eJiok (GFP), ©Oesiki, KOTOpPHEe 00YyCJaBJIMBAIT
YCTOMUMBOCTE K aHTUOMOTMKAaM, ¥ ©0eJIku, KOTOphe o00ycClaBJIMBaLT
YCTOMUMBOCTE K Tepbulunam. I[IpUMepoM CeJIeKTUPYEeMOTO MapKepHOTO
TpaHCT'eHa ABJIAeTCHS TpaHCTeH, OpelCTaBJIEHHHM B BuIe SEQ ID N: 17.

TpaHchopMallMa KJIIETOK

[0073] HacTodmee wn300peTeHMEe TaKXe OTHOCUTCS K CHocody
IOJIYyUeHUSs TpaHCOOPMUPOBAHHHX KJIETOK UM pPacTeHMM, KOTOpHEe COoIoepXaT
IO MeHbIIeV  Mepe OOVMH  PEeTyJIATOPHHM BJIEMEHT, GYHKLIMOHAJILHO
CBA3aHHHEM C TPaHCKpUOHpPYeMOoM MoJieKyJion THK.

[0074] TepMMH «TpaHchoOpMalLMA» OTHOCUTCH K BBEeIeHUIO MOJIEKYJIH
IOHK B peuunmeHTa-x034MHa. B HacTodlleM OIMCaHUM TEepMUMH «XO3AUH»
OTHOCMUTCH kK OakKTepuaM, IpudbaM WIM pacTeHuAaM, BKJOUad JIoOHE
KJIETKY, TKaHU, OpTaHEl WM TIIOTOMCTBO OakTepuu, IpuboB  WMJIM
pacTeHuy. PacTuUTeJIbHEE KJIeTKM M TKaHM pacTeHulM, [IpelCTaBJIgilye
OCOOBM MHTEepecC, BKJOUYAT IPOTOIJIACTEH, KaJIJIyCH, KOPHM, KIIYyOHH,
ceMeHa, CTebOiM, JMCTbA, CaXeHIE, BapOObllM ¥ IIBEJILLY .

[0075] B HacTosmeM OIUMCAHUM TepMMH «TPaHCOOPMUPOBAHHEI»
OTHOCHUTCSH K KJIeTKe, TKaHM, OpTraHy WM OPTraHM3My, B KOTOPHM OBJIa
BBeIeHa UyXeponoHasa MoJekyisa [IOHK, kak, HalIpuMep, KOHCTPYKLUA.
YKaszaHHada BBeIOeHHad MoJiekyJla [OHK wMoxeT OBTE MHTETPUPOBaHa B
TeHOMHYyH [HK pelUMIMeHTHOWM KJeTKM, TKaHM, opraHa WiIM opTraHu3Ma,
Tak uTo BBEeIeHHad MOJIEKYJIA IOHK HacJleoyeTcd 1O CJIe OYIIIMM
[IOTOMCTBOM. «TpaHCTeHHaa» WIM «TPaHCOOPMMPOBAHHAL» KJIeTKa WK
OpTaHM3M MOXEeT TakXe BKJKUATE IIOTOMCTBO YKas3aHHOM KJETKU WK
OpraHM3Ma M IIOTOMCTBO, IIOJIYUEHHOE B pe3yJibTaTe IIporpaMM CeJIeKLUU
C MCIHOJIb30OBaHMEM TaKOI'0 TPAaHCIeHHOT'O OoplraHKM3Ma B KauecTBe
POIOUTEJIA TIIPpM CKpemMBaHMM, W [OIpOoABJAKIEee M3MeHeHHHM (QeHOTUII,

BOBHMKAKMMY B pesyJbTaTe IIPUCYTCTBUSA UYyXepOOHOM MOJIeKyJH ITHK.
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YKasz3aHHY BBOIMMYyI MOJIeKyJly IHOHK MOXHO TakKXe TPaH3MEeHTHO BBOIOUTH
B KJIETKY-PeLUIMEeHT TakMuMM ofpas3oM, UTOOH BBOOMMas MoJekyJa [HK He
HacJiemoepajlach OoCJeoynuM IIOTOMCTBOM. TepMmH «TPaHCTEeHHE»
OTHOCUTCSA K OakTepuu, Irpudy WMIM pPacTeHMIO, COoIOepXalleMy II0 MeHbIeM
Mepe OIOHY TeTepPOJIOTMUHYI MoJiekysny IOTHK.

[0076] CymecTByeT MHOXEeCTBO CIIOCoOOB, XOPpOoLWO  M3BECTHHX
creluraJMcTaM B JaHHOM o00JlacTM TexXHUKM, OJId BBeIeHMS MoJiekyJl JHK
B pPacTUTEeJIbHEE KJeTKM. OOBUHO HSTOT IIPOLEeCcCC BKIKUAET CTaauu
oTBopa TMNOoOXOomAMmeM KJIEeTKM-XO3AMHAa, TpaHchopMaluM KJIETKUM-XO3AMHA
BEeKTOPOM U IIOJIYUeHUSI TpaHCcOOPpMUPOBAHHOM KJIIETKM-XO03sAMHa. CIOCOOH
¥ MaTepuaJitl OJA TpaHchopMallMM pPacCTUTEJIEHHX KIIETOK IIyTeM BBeOeHUI
PacTUTEJILHOM KOHCTPYKLUMM B T'e€HOM PacTeHMs IIPpM OCYIeCTBJIEHUN
HacToAmero M300peTeHMsa MOTYT BKJIOUATE JOOM M3 XOPOMO M3BECTHHX
M TPOOEMOHCTPUPOBAHHHIX CHOCOO0B. llogxXomdmye CHOOCOOB BRJIIOUAKT

cpeln IIpo4YMX, HO He OI'PaHMUMBAKTCA VM, GaKTepMaﬂbHyIO I/IH(]_)eKLU/IIO

(HanpuMmep, Agrobacterium), OMHapPHEE BAC-BeKTOPH],
HEeIlIOCPenCTBEHHYD OOCTaBKY IOHK (HanpuMep, [IOCPenCcTBOM II51'-
oIocpeloBaHHOM TpaHchopMaumu, OIIOCPENOBAHHOTO
BHICHIXaHMeM/UHTOUPOBaHMUEM DOTJIOUEeHN I IOHK, BJIeKTponopalnn,

rnepeMemnmMBaHn g c KapOUIO-KpeMHMEBLIMA BOJIOKHaMM n YCKOpPEeHMEM
HNOKPHTHX [OHK uyacTull), pemaKTUpOBaHMe TeHoOMa (Hamopumep, CRISPR-
Cas—-CUCTEeMH) .

[0077] KileTkM-XO03geBa MOTYT IPeICTaBRJIATL CcofoM JIodyl KIEeTKY
W OpTraHm3M, Kak, HallpuMmep, PaACTUTEJNIEHYID  KIIETKY, KJIETKY
BOIOOpOCJeN, BOIOOPOCIH, KJIETKM  TpuboEr, TPUOH, DaKTepHrallbHYI
KJIETKY WJIM KJIETKY HaCEeKOMBIX. B KOHKPEeTHEX BapuaHTax peajin3alun
YKasaHHBE  KJIETKM-XO03deBa U  TPaHCOPOPMMPOBAHHEE  KJIETKM  MOTYT
BKJIOUATL KJIETKM, IIOJIYUeHHHE M3 CeJIbCKOXO3AMCTBEHHHX KYJILTYP.

[0078] TpaHCcTeHHOE pacreHMre BIIOCJIEOCTBUA MOXHO
pereHepUpoBaTL U3 TPaHCTEeHHOM PacTUTeJIbLHOM  KJEeTKM  COTIJIACHO
HacToAmeMy M300peTeHui. JVCHOoJb3ysa TpaOuMUMOHHEE MeTOIOHE CeJIeKLUUN
WX CaMOOIIBJIEHM A, MOXHO IIOJIYUMTE CeMeHa M3 TakKoTo TPaHCITeHHOTO
pacTeHudga. Takoe ceMd U NOJYUEHHOe IIOTOMCTBO, BHpAalleHHOE U3 TaKUX
ceMsH, OymeT cCcomepXaThb PeKOMOMHaHTHYKD MoJiekyJly [HTHK corjiacHO
HacToAlleMy M300peTeHM M, CJeOoBaTeJIbHO, OyOYyT TPaHCIEeHHBMMA.

[0079] TpaHCIT'eHHEEe pacCTeHMI COIJIaCHO HaCTOoMAlleMy M300peTeHUO
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MOTYT CaMOOIEJIATHCH, obecrieunBad ceMeHa s TOMO3UT'OTHHX
TPaHCT €HHEIX pacTeHumn COTJIaCHO HacTodAleMy n300peTeHU
(POMO3MIOTHEE IO PEeKOMOMHAHTHOM  MOJekyJje  THK), WM  MOTYT
CKpellMBaTbCs C He  ABJIAKIUMUCSA TPAHCTEeHHEMM pPacTeHUAMM WK
Pa3JIMUHEIMM  TPaHCTeHHBIMM pPacCTEeHUAMN, ofecrieunMBasg CeMeHa  OJid
TeTepO3UTOTHEIX TPaHCT'€HHHX pacTeHuM COTIJIaCHO HacToAlleMy
n300peTeHrio (IeTepOo3UTOTHHE I10 PeKOMOMHAHTHOM MoJiekyJie IHK) . O6a
TaKUx TOMO3UT'OTHHIX u TeTepO3UTOTHHX TpaHCT eHHBIX pacTeHusd
YIIOMMHAKTCS B HacTodmeM M300peTeHMM KaK «PaCTeHMSA-IIOTOMKIM.
PacTeHMSA-TIO TOMKU OpelcTaBJIA0T cobomn TpaHCT eHHHE pacTeHusd,
OIPOUCXOOAMMe OT MCXOIOHOTO TPAaHCTEeHHOTO pacTeHMsa U CcolepXamue
PEKOMOMHAHTHYK MOJIekyJly [IHK coTJjlacHO HacTodlleMy M300peTeHUro.
CeMeHa, TIOJIyUdeHHHEe C IIPMMeHeHMeM TPaHCTEeHHOTO pacTeHMsa COIJIaCHO
HacToAmeMy n300peTeHND, MOXHO cobupaThk u IPUMEHATH OJIs
BHpallMBaHMA  I[IOKOJIEHMM  TpPaHCTeHHHX pacTeHuN, T.e. pPacTeHUM-—
IIOTOMKOB COIJIACHO HaCTOAMEeMYy M300peTeHM, COIepXalluxX KOHCTPYKIUIO
COTJIaCHO OaHHOMY n300peTEeHUD u BKCIPECCUPYIINX TeH,
NpeICTaBJAKINY MHTepeC C TOYKM 3PeHMs aTpoHOMMM. OOMCaHUS
CrIOCOBOBR CeJIeKUMM, KOTOPHEe OOBYHO IIPMMEHSAKTCS -OJIS pPa3JIMUHEBIX
KYJbTYP, MOXHO HaWTM B OJIHOM M3 HECKOJIBKMX CIPaBOYHUKOB, CM.,
Hanpumep, Allard, Principles of Plant Breeding, John Wiley &
Sons, NY, U. of CA, Davis, CA, 50-98 (1960) ; Simmonds,
Principles of Crop Improvement, Longman, Inc., NY, 369-399
(1979); Sneep and Hendriksen, Plant breeding Perspectives,
Wageningen (ed), Center for Agricultural Publishing and
Documentation (1979); Fehr, Soybeans: Improvement, Production
and Uses, 2nd Edition, Monograph, 16:249 (1987) ; Fehr,
Principles of Variety Development, Theory and Technique, (Vol.
1) m Crop Species Soybean (Vol. 2), Iowa State Univ., Macmillan
Pub. Co., NY, 360-376 (1987).

[0080] TpaHcbOpMMPOBAHHEE pacTeHUs MOXHO MCCJIenoBaThb Ha
HaJlMuye TIMpencTaBJIglmero WHTepec TeHa WY TeHOB U YPOBHS U/WUIN
Opoduiga »BKCOpeccuMr, 00eCleuMBaeMOT'0 PeTlyJATOPHEMM BJIeMeHTaMU
COTJIaCHO HacTodAmeMy M300peTeHMboO. CHelMaJlMcTaM B IaHHOM ofJjacTu
TEXHUKM WM3BEeCTHH MHOTOUMCJIEHHHE CHOCOOE, OOCTYIIHHE IOJIS aHajn3a

TPpaHCOOPMMPOBAHHEIX pPacTeHuMr. HamnpuMmep, CHOCOBH aHaJM3a pacTeHUM
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BKJIODUAKRT, HO He OI'taHMYMBaAKRTCA ¥VMM, CayEBepH—@J'IOTBI VJIM HO3EPH-—

BJIOTHL, TIOOXOIE Ha OCHOBEe e, BUoOXUMHUECKYE aHaJIM3H,
beHOTHUINUECKUE CIIOCOBEH CKPUHMHTA, OlLleHKU roJiemn un
VIMMYHOOMATHOCTUUECKHUE TECTH . DKCIIPeCCuo TPaHCKPUOUPYeMOoM

MoJiekyJil [THK MOXHO M3MEPUTEL C IIPUMEHEeHMeM pealeHTOB U CIIoCoOB60B

TagMan® (Applied Biosystems, ®ocTtep Cutu, mraT KaamubopHud),

OIIMCAaHHEIX IIpOoM3BOOMTEIJIEM, n I1pn ITOMOIIN BpeMeH IMoP-umukJia,

onpenesyIfeMEIx C I[IPMMeHeHMeM MaTpullEl TecTupoBaumus TagMan®. B

KaueCTBe aJIb TEPHaTWMBE, IOJIA OLleHKNM SKCIIpeCCHUHM TPaHCI'eHa MOXHO

NPYMEHATH pPeaTreHTH ¥ crnocobu Invader® (Third Wave Technologies,
MsaoucoH, mTaT BMCKOHCHUC) UM CIIOCOOH, OINMCAHHHE IIPOM3BOIOUTEIIEM, .

[0081] HacTosmee wm300peTeHMUe TakXe ofecrneumMBaeT YacTHU
pacTeHuda COTJIaCHO HaCTOAIEMY n300peTeHno. YacTu pacTeHum
BKJIOUAKT, HO He OT'paHMuUMBaKwTCA WMM, JHUCTbSA, CcTebilu, KOPHH,
KJIyOHM, CeMeHa, DSHIOCIepM, CceMA3adaToK M IIEUIbIY. YacTu pacTeHUM
COTJIaCHO HacCTOoAmeMYy M300peTeHMK MOTYT OHBTBE XM3HECIIOCOOHBIMM,
HEXM'3HECIIOCOOHBIMH, pereHepUpyeMEMN n/nnm HEPETEHEPUPYEMEIMA .
HacTosamee n3obpeTeHre TaKxe BKJIOUAET n obecrieurMBaeT
TPaHCOOPMUPOBAHHEE pPaCTUTEJIbBHEE KJIETKM, cCcomoepxalme MoJiekysy HHK
COIJIaCHO HacCTodlleMy M300peTeHUK. YKa3aHHbEe TpaHChOoOpMMPOBaHHEE
NI TPaHCI'eHHEE pacTUTeJILHEE KJIETKU COoTJIaCHO HacToAleMy
n300peTeHU0 BKJIIOUAIT pereHepUpyeMHEe u/ U HepeTeHepuUpyeMsle
pacTUTeJIbHEE KJIETKU.

[0082] B HacTodAmeM U300peTeHUM TakKXe IIpelJIOXeH [IPOOYyKT
noTpedjleHMs, KOTOPHM IIOJYYalT M3 TPAaHCTEeHHOTO pPacTeHMsa WIKu eTo
JacTu, comepxamemn PEeKOMOMHAHTHYIO MOJIEKYITY IOHK COTJIaCHO
HacToAmeMy wu3o0peTeHMi. ToBapHEE TIIPOIOYKTE COIJIACHO HaCTOAMEMY
n300peTeHr0 comepxaT ofbHapyxXuBaeMoe KoJuuecTBO JTHK, comepxamen
mocjenoBaTeJIbHOCTE [OHK, BHOpaHHOM M3 I'PYIILE, cocTodmer m3 SEQ ID
N: 1-15. B HacTodAmeM OIMCAHMM TEePMUH «IPOOYKT TIOTPpelJIeHuS»
OTHOCHUTCSA K JIOOOM KOMIO3ULMM WMIM IIPOOYKTY, KOTOPHM COCTOUT U3
MaTepuala, MMOJIYYEHHOT O ns3 TPaHCI'eHHOTO pacTeHusd, CeMeHH,
pacTuTeJILHOM KJIETKU VI JacTu pacTeHusd, comepxamemn
PEKOMOMHAHTHYK MOJIekyJly [IHK corjlacHO HacTodlleMy M300peTeHUr.

TOBapHBIe PO OYKTEI BKJIKUYAaKT, HO He OT'PaHNUMBAKTCHA M1,
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oOpaboTaHHEE CeMeHa, 3epHa, dYacTM pacTeHMM U mpoT. IIpOOyKT
NOTpebJiIeHMA COIJIaCHO HacTodAlleMy M300peTeHMIO OyOoeT CcoIepXaThb
ODHapyxMBaeMoe kojuuecTtro [THK, COOTBETCTBRYyKIee pPeKOMOMHaHTHOM
MoJiekyJie ITHK cormsacHO HacTodAlleMy M300peTeHM©. ODHapyXeHMe IO
MeHbIIeV Mepe OIHOM M3 Takux [THK B ob6pa3lle MOXHO IIPUMEHATL MJIA
onpeleJIeHVA CONEPXMMOTO IIPOOyKTa IIOTpebJieHUMd WM €TI0 MCTOUHUKA.
MoXHO MNPUMEeHATL JioOOM CTaHOAPTHEI CcrIoco® oBHapyXeHUS MOJIeKYJI
IOHK, BKJIIOUA A CIIOCOOH oBHapyXeHUd, OTIVICaHHEEe B HaCTOAIEeM
OOKYMEHTE.

[0083] UV3obOpeTeHne OymeT O0o0Jlee IIOHATO 3a CUeT CCHBUIKM Ha
clenywoiye IIPMMEPH, KOTOPHE IPUBEIEHE B KauecTkBe IIpuUMepa U He

IIpedHa3Ha4YeHE IOJIA OI'PaHUMUEeHMAd HaCTOoAmeI'o MSO@peTeHMFI, eCJIM He

YyKazaHoO MHoe. CrneumajiMcraM B IOaHHOM o00JlacTM TeXHUKM OyIoeT
[IOHATHO, yTo MEeTOJIH, OIlMCaHHHEe B CJIenyIInxX npuMepax,
IpencTarJjIganT cobon MEeTOIH, PacKpPHTHE aBToOpaMm HaCTOAIEeIo

n300peTeHrsa OJIA XOpOoWeI'o QYyHKUMOHMPOBAHMSA IIPM  OCYIEeCTBJIEHUU
HacToAmero wu300peTeHuda. OODHAKO ClIelMalMcTaM B JaHHOM o6JjacTu
TeXHUKM B CBeTe HacCTOoAWleI'0 OIMCaHMda OyheT IIOHATHO, UYTO MHOTUE
M3MeHEeHMd MOTYT OHTH COeJIaHBl B KOHKPEeTHHX BapMaHTax peajiM3aluy,
ONMCAHHHX B HacTodlleM IOOKYMeHTe, ¥ IO IpeXHeMy MOTyT OHTb
[IOJIYYEHE aHaJIOTMUHEE WM CXOIOHEE pesyjibTaTe ©0e3 OTCTYIJIEHMA OT
CYIHOCTHU " oBbeMa n300peTeHNnd, 103 TOMY BCIO nHbOOPMaLMID,
MBJIOKEHHYID MM TIIOKa3aHHYK Ha I[IpuilalaeMBlX JYepTexax, CJeOyeT
MHTEPIPETUPOBATE KaK WIJINCTPATHMBHY, a He Kak OI'PaHUUMBAKIYIO.

[IPVIME PEI

Ipumep 1

VneHTHOUKALMSA M KIIOHMPOBAaHUME PETYJIATOPHEX SJIEMEeHTOB

[0084] HoBEle  TPAHCKPUIILMOHHEE  PETYJIATOPHEE  SBJIEMEHTH U
TP YIIIIE PETYJIIATOPHEX BJIEMEHTOBR BKCIpEeCCUm (EXP) OBLIIU
UOeHTUOUMUIMPOBAHE UM  KJOHUPOBAHH M3 TeHOMHOM [ITHK  IBYHOOJILHHX
pacTeHuMn BUIOB Cucumis melo (WSH-39-1070AN) " Medicago
truncatula.

[0085] TpaHCKPUIILVMOHHEE pPelyJIaTOPHEE SJIeMeHTH OBJIM BEHOPAaHH
Ha OCHOBe 3allaTeHTOBAHHHX M HaXOOANUXCH B I[IyOJMUHOM HOOCTYIle
OAaHHEIX MMKPOMaTPMIL, I[IOJIYUEHHEX M3 DKCIEPMMEHTOB II0 OIIpelelIeHNID

OpodmIga TPAHCKPUIILMM, IIPOBEeIeHHHBX Ha COoeBHX 0obax (Glycine max)
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n Arabidopsis, a Takxe Ha OCHOBE IIOMCKOB I'OMOJIOTMM C IIPUMEHEHMEeM
M3BECTHEIX IIOCJeIOoBaTeJIbLHOCTENM IBYIOJILHEIX PacCTeHUM IIpM 3alpoce Ha
IIOMCK IOAHHHX O 3BallaTeHTOBAHHEX IIOCJIedoBaTeJIbHOCTAX Cucumis melo
u 3araTeHTOBaHHBIX u HaxoOAMUXC S B Iy OJIMYHOM OOoCTyIle
IoCJIeNoBaTeJIbHOCTAX Medicago truncatula.

[0086] [MprMeHasd UOeHTUOULUPOBaHHEE [IOCJIeOBATEJIbHOCTH,
npoBeJiM OUMOMHQOPMALIMOHHEIN aHaJIM3 OJIS UISHTUOMKALUM PeTryJISTOPHHX
2JIEMEHTOB B aMILIMduiiMpoBaHHou [IHK. Hanpumep, OMOMHOOPMaLMOHHEIM
aHaJu3 OPOBOIMIIM IOJIS UIOeHTHUOMKALMM calTa Hauaja TPaHCKPUILUU
(TSS) wm JymoboM »OBYHANPaBJIEHHOM, MHTPOHHOW WMJIM PAacIOJIOXKEHHOM BLIIe
Kooupywoimen IOCJIeIOBaTEeJILHOCTH, IpuUcCyTCTBRYIen B yKasaHHOM
[IOCJIENOBATEJIbHOCTH « [TprMeHa s pPes3vyJIbTaTH OaHHOTO aHaJms3a,
PETYJIATOPHHE 3JIEMEeHTH OBUIM OIPEeNeJIeHE B IocjienoBaTelbHoOCTAx JHK
u oparMmepax, paspaboTaHHBX OIS aMILIMOUK ALY PeryJIaTOPHEX
BJIEMEHTOB. CoOTBETCTBYIIYIO MOJIEKYIIY IOHK OJis Kaxnooro
PETYJIATOPHOTO B3JIEMEHTA aMILIMOUIMPOBAaJIM C IIPMMEHEeHMEM CTaHIapTHHX
YCJIOBUM TIOJIMMEPAa3HOM LelNHOM peakKUMM C IIparMepaMM, CoIepXalluMU
YHUKAJbHEE CanTH bepMeHTOR PEeCTPUKLINN u TeHOMHYIO IOHK,
BHIOEJIEHHHMM M3 Cucumis melo u Medicago truncatula. IloJIyUyeHHEE
IOIHK-dparMeHTH JIUTUPOBAJIN B ©a30BHE PacTUTeJIbLHEEe BEKTOPEL
BKCIIPpeCcCcun C NIpYMMeHeHeM  CTaHOapTHEX CcriocofosB pacluernjeHmns
bepMeHTOM PECTPUKLNUM COBMECTHMBX CalTOB PEeCTPUKLUUM U JIUTUPOBAHMUSA
IOHK.

[0087] AHaM3 PeryJISTOPHOTO 5SJjeMeHTa TSS M MHTPOH/3K3OHHEX
TpaHuUIl CILJIaliCHHT a MOXHO OCYIEeCTBUTH c IpuMeHeHreM TKAaHU
TPaHCPOPMMPOBAHHOTO pacTeHud. Bxkpartue, YKa3aHHHE pacTeHud
TPaHCOOPMMPYIT pPaCTUTEJNBHEIMM BeKTOpaMM BSKCIPeCCHuM, COIOepXalliMA
bparMeHTH KJIOHMPOBAHHOM IHK, GYHKIIMOHAJBHO CBSA3aHHHE C
TeTepOoJIOTUUHOM TpaHCKpubupyeMo MoJekyjior IOHK. Iajlee, 5'-RACE
CUCTEeMY nJisg BLICTPOM aMILIM QUK ALTAN KIHK-KOHIIOB BepCcun 2.0
(Invitrogen, KapJjgcban, mrar KagmudpopHmusa, 92008) OpuMMeHSOT IJ4
IOOTBEPXIOSHNS PeTryJISTOPHOTO  2JjieMeHTa TSS ¥ MHTPOH/3K30HHHX
I'paHul] CcILJIaiCUMHT a oyTeM aHaJn3za [IOCJIEOOBATEJILHOCTHU IOHK
IIOJIYUEeHHEX TpaHCKpUuITOB MPHK.

[0088] I[locJsiegoBaTeJIbHOCTHU IHK, KOoIMpyolme TP YIIIIE

TPAHCKPUIIIMOHHEIX PeTYIIATOPHEIX SJIEMEHTOB SOKCIIpeCCHUNA Cucumis n
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Medicago, wiIu nocjemoBaTelbHOCTM  EXP, KOTOPHIE  COCTOAT U3
IPOMOTOPHOTO  BJIEMEHTa, GOYHKIMOHAJIBHO CBS3aHHOTO C  JIMIEPHHM
BJIEMEHTOM, IIpencTaBJjieHH B Tabimie 1 BMeCcTe C MX COOTBETCTBYIOIVMUI
IpoMOTOpaM M JIMIEPaMM .

Tabauua 1. TI'pynne TPAaHCKPUILIMOHHHX PeTryJISITOPHEX SJIEMeHTOB
BKCIpeccuM, I[IPOMOTOPH, JMUIOSPH M MHTPOHH, BHOEJIeHHHe u3 Cucumis

melo nm Medicago truncatula

OmnmcaHue SEQ ID Ne: AHHOTALIMSI I'eHa

[IpennoJjiaraeMulit BeJlok
EXP-CUCme.Fe2:1 1

beppenmoxkcuHa 2 (Fe2)

[IpennoJjaraeMulit BeJlok
P-CUCme.Fe2:1 2

beppenoxkcuHa 2 (Fe2)

IIpennoJjaraeMulit BeJiok
L-CUCme.Fe2:1 3

beppenoxkcuHa 2 (Fe2)
EXP- Bejiok 13, CBA3HBAOIUN XJIOPOQUILI

4

CUCme.CipLhcb:1 a-b

Bejiok 13, CBA3HBaAMUN XJIOPOOUILI
P-CUCme.CipLhcb:1 5

a-b

Bejiok 13, CBA3HBaAOIUN XJIOPOQUILI
L-CUCme.CipLhcb:1 6

a-b

BeJiok, OO OHLIM B-box LIMHK—
EXP-CUCme.Bbz:1 7

najblieBoMy OeJiky 24

Bersoxk, [IOOOOHLM B-box LIMHK—
P-CUCme .Bbz:1 3

rnajibleBoMy OeJiky 24

Bersoxk, [IOnOQHHM B-box LIMHK—
L-CUCme.Bbz:1 9

najibleBoMy OeJiky 24

BeJsiok b2 CBeTOoIIoIJIomaKnImeIro
EXP-Mt.Lhcb2:1:1 10

KOMILJIeKCa

BeJsiok b2 CBeTOoIIoIJIomaKnImeIro
P-Mt.Lhcb2-1:2:1 11

KOMILJIeKCa

BeJsiok b2 CBeTOoIIoIJIomaKnImeIo
L-Mt.Lhcb2-1:2:1 12

KOMILJIeKCa

[TpenmecTBEHHUK XJIOPOILJIaCTOB
EXP-Mt.PSII-T:1:1 13

doTocucTeMul 1T
P-Mt.PSII-T-1:2:1 14 [lpenmecTBEHHUK XJIOPOIJIaCTOB
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doTocucTeMul 11

[TpenmecTBEHHUK XJIOPOILJIaCTOB
L-Mt.PSII-T-1:2:1 15
dpoTocucTeMul 1T

NpuMmep 2
AHanmMB3 pPeryJaTOPHHX SJIEMEHTOB, OIOCPeIyIiolMX >SKcIpeccuio GUS

B CTabMIbLHO TpaCHQOpMJ/IpOBaHHHX PacTeHNnAX COoun

[0089] PacTeHusa cou TpaHCOOPMUPOBaJIN BeKTOpaMu, B
YacTHOCTH, PacTUTENbHEMU BeKTOpaMm BKCIpeccuu, conepXallMy
MCcIenyeMe PEeTryJIATOPHHM BJIEMEHT, ornocpenymommi DKCIIPECCUD
TpaHCT'eHa R-TIKYypPOHMIA 3E (GUS) . [ToJlyJyeHHHE pacTeHNusd

aHaJIM3MpPORBRaJM Ha olpelnejieHUe »HkcHOpeccum Oejka GUS 1JIsg  OLEHKU
BIIMAHVA BHOPaAHHEX PeIlYJIATOPHHX BDJIEMEHTOB Ha 5BKCIPeCCH.

[0090] PacTeHusa cou TpaHCOOPMUPOBaJIN PaCTUTEJIEHEMM
KOHCTPYKLUMAMM  5SKchpeccum  GUS, [IepPeUYNCIJICHHEIM B Tabmuile 2.
PeryJIATOPHEE 3JIEMEHTH KJIOHMPOBAJM B Oa30BHM pPaCTUTEJIBHHM BeKTOP
SKCIPEeCCUM, MPMMEeHSAsS CTaHOAapTHHEE CIOCOOH, WM3BEeCTHHEe B TaHHOMU
obJjlacTu TexXHUKM. [loJlydeHHBle PacCTUTEJIbHEHE BeKTOPH HSKCIPEeCCUU
comepxaliM o0O0JacTb MOpaBoM TpaHuUllkl oT Agrobacterium tumefaciens
(rpaHMULIa B-AGRtu.right), IepBYD TPAHCTEeHHY CeJIeKLMOHHYIO
KacceTy, IIpMMeHAeMyl IJiA 0OTOopa TPaHCOOPMMPOBAHHEX pPaCTUTEJbHEIX
KJIETOK, KOTopas ofycjlaBjiIMBaeT YyCTOMUMBOCTL JmMbO Kk Tepdbuuuny
mmpocaTry, JMOO K aHTUOMOTMKY CIEeKTUMHOMMUIUMHY; BTOPYI TPAHCTEHHYIO
KacceTy IJIS OlleHKM aKTUMBHOCTM PeTryJIATOPHOTO DJIeMeHTa, KOTOPHM

COIEepPXUT IIOCJIemoBaTeJIbHOCTE EXP, @QYHKLUMOHAJBHO CBA3aHHy© C 5'-

KOHIIOM KOOUpYIIeN I[I0CJefoBaTeJIbHOCTY P-TimoKypoHrmasu (GUS, GOI-
Fc.uidA+St.LS1:1:1, SEQ 1ID N: 17), comepXxamyl OIpOlLEeCCUPYEMBN
MHTPOH, IIOJIYYEeHHEIM nus3 TKaHeCIelnPUUHOT'O TeHa ST-LS1,
MHOyLUpyeMoTo cBeToM (Genbank Accession: X04753), OGYyHKUMOHAJBHO
CBA3aHHOTO bL'-koHIIOM C 3'-KOHULUeBOM o00JlacThid TI'eHa E6 Gossypium
barbadense (T-Gb.E6-3b:3b:1, SEQ ID N: 18); wm ofOJacTb JeBoHu
TpaHUIE OoT Agrobacterium tumefaciens (TrpaHuila B-AGRtu.left).
Tabauiia 2. PerynaTopHue BJIIEMEeHTEI n COOTBETCTRBYIOIME

IUIaSMMIOHEIE KOHCTPYKIIMM SKcnpeccum GUS

KoHcTpyKIIUS Onmncaunme EXP SEQ ID Ne:

PMON142244 EXP-CUCme.Fe2:1 1
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pPMON142241 EXP-CUCme.CipLhcb:1 4
PMON142216 EXP-CUCme.Bbz:1 7
PMON116798 EXP-Mt.Lhcb2:1:1 10
PMON116792 EXP-Mt.PSII-T:1:1 13
[0091] PacTuTeJILHEE KJIETKU cou TpaHchopMUPOBAJIA C

IpMMeHeHVeM OMHAapPHEIX TpaHCOOPMAallMOHHHX BEeKTOPHX KOHCTPYKLUM,
ONVCaHHHX BHIIE, oyTeM Agrobacterium-onocpenoBaHHOM
TpaHchopMal K, C [pUMeHeHUeM CIocoBOoB, M3BECTHEIX B  JaHHOM
obJjlacT  TEexXHUKU. [Tosry4ueHHEIEe TPaHCOOPMMPOBAHHEE  pPaCTUTeJIbHEE
KJIEeTKM MHOYUMPOBaIM C oOpa30BaHMUE ILe&JILHHX pacTeHUM COu.

[0082] I'McroxmMmye CcKUM aHaJm3 GUS IPVMEH SJIU oJis
KaudeCTBEeHHOT'O u KOJIMYECTBEHHOTO aHaJmza DKCIpeCCUn
TPaHCOOPMMPOBAHHEIX pacTeHUM. IlellbHEE YyUYaCTKM TKaHM MHKYyOUPOBAJU
c okpammBaopmuM GUS pacTeopoM X-Gluc (5-06poM-4-xJI0p—3-MHIOOJIUI-Db-
TUIOKYpOHMI) (1 MWIMIpaMM/MAIIIMIMTD) B TeueHMe COOTBETCTBYWIETO
OTpe3Ka BpeMeHM, I[IPOMHBAaJM W BU3YaAJBHO I[IPOBEPSAJIM Ha HaJlMdue
CUMHEeM OKpacKM. AKTMBHOCTEL GUS KaueCcTBEeHHO ONpelesyidaar OyTeM
HeIllOCPEeOCTBEHHOT'O BM3YAaJILHOT'O OCMOTPa W OCMOTpPa non
MUKPOCKOIIOM C I[IpPMMEHeHMeM BHOpPaHHEHX OPIaHOB M TKaHel pacTeHuM.

[0093] g KOJIMUECTBEHHOTO aHalM3a »BKcopeccumu GUS obmun
6eJIoOK BKCTpaTMpOoOBaliM M3 BHOpPaHHHX TKaHell TpaHCcbopMMpPOBAaHHEX
pacTeHUM COu. OmMH  MHMKpOTIpaMMm  ofmero Besika [IPUMEH AJIN C
GIII0OPOT e HHEIM cybcTpaToM 4-MeTuryMbe b eprii—-D- TJIOKYPOHUIOM
(MUG) B of0meMm oObeMe peakumuu 50 wMrJ. IIlponoykT pearkuumn, 4-
MeTUIyMOesImmudepoH (4-MU) , PO ABJIAJ MaKCMMaJIbHE YPOBEHB
biryopecueHUUM npu BEHICOKOM PH, Korma OrLIa VMOHU3MpPOBaHa
TUOPOKCUIJIBHAasA TIpyllla. HobaBJjieHMe OCHOBHOI'O pacTBOpa kapbOoHaTa
HaTpMA OIOHOBPEMEHHO OCTaHaBJIMBaeT aHaJlu3 U pelyjupyeT pH 1ni4d
KOJIMYEeCTBEHHOT'O onpenejyieHmnsa bIIyopecueHTHOT'O IponoyKTa.
OIyopeclUeHIIMKD M3MepaJM C  [IOMOmBK  BO30yXIeHMS TIOpu 365  HM,
naJydyeHuu nopu 445 HM, OpuMeHeHdasd Fluoromax-3 ¢ punmepoM Micromax,
C NMPMHOM MmMeJiM, YCTAHOBJIEHHOW NIpM BO3OYyXIeHUM 2 HM U IPU BMUCCUU
3 HM. B3BHaueHMd IMPEeOCTaBJIeHH B eOMHMIIaxX HMOJb GUS/yac/Mr ofmero
Oelika.

[0094] Crlenyoume ofpasuu TKaHU OBLIIN OTOOPaHH oJIis
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onpelnelieHnd skcrnpeccunr GUS B MNOKOJIEHMM Ro; Ha cTamgum Vnb B JmCTe

c JoxOmHkoM (sink leaf), MCXOODHOM JIMCTe UM KOPHe; Ha cTamuu R1 B

yepemke, MCXOIOHOM JIMCTe, LBeTKe M ceMAnoJjle; Ha cTamuy R3 B 06o0be

M He3peJlEIX CeMeHaXy, M Ha CcTamguy XeJToro 6oba B saponeiie ™

ceManoJe. Hwmxe B Tabmmuax 3 ® 4 TI[OKaszaHE CpelHMEe 3HadYeHUd

KOJIMUEeCTBEeHHOM »sKchopeccur GUS OJIg KaxmooTo M3 oTofOpaHHOTO ofpasla
TKaHeM, OIIOCPeldOBaHHOM PeTryJISTOPHEMM SJIeMeHTaMM, I[IpelcTaBJIeHHBEMA
B Tabimuie 2.

Tabnuiia 3. CpelHMe BHAUYEHMSI KOJIMYECTBEHHOM BkcIpeccun GUS B

cTabuIBLHO

TpaHC)OpPMMPOBAHHEIX

pacTeHusIx

cou,

onnocpenoOBaHHOM

PEryIaATOPHEMM 3JIEMeHTaMM, IIOJIYYEeHHEIMM U3 Cucumis melo

EXP- EXP- EXP-
Cramus OpraH
CUCme.Fe2:1 | CUCme.CipLhcb:1 | CUCme.Bbz:1
Jinct C
vnb 391 159 100
JIOXKOUMHKOM
Vnb KopeHb 40 35 24
VICXOIHEM
Vnb 431 120 185
JIUCT
R1 Uepemok 581 724 32
VICXOIOHEM
R1 600 357 41
JIUCT
R1 IBeTOK 290 111 30
R5 CeMAanoJIb 38 31 13
R3 Bo® 778 1199 85
Hespesioce
R3 52 56 47
ceMda
XesTem
3aponenn 23 28 38
Bob
XKenTem
CeMAnoJib 33 35 49
Bob
Tabauiia 4. CpeIHHMe BHAUYEHMS KOJIMYSCTBEHHOM BKkcrpeccum GUS =B
CcTabuUIBHO TpaHCOOPMMPOBAHHEIX pacTeHusx cou, OIIOCPEeOOBaHHOM

PEeryJSaTOPHEMM SJIEMEeHTaMM, IIOJIYYeHHBMU U3 Medicago truncatula
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EXP- EXP-Mt.PSII-
Cramusa Oprax
Mt.Lhecb2:1:1 T:1:1

Jince c
vnb 108 22

JIOXOUMHKOM
Vnb KopeHb 21 11
vnb VCXOOHBEM JIMCT 148 42
R1 Uepelok 153 83
R1 VICXOOHEM JIUCT 94 118
R1 IBeTOK 39 21
R5 CeMsaIO0OJIb 13 9
R3 Bob 85 33
R3 HespeJice cemsa 5 9
XenTeir 606 Baponemm 4 0
XKesiremr 600 CeMAaI0oJIb 4 0

[0095] Kakx BumHO U3 Tabauu 3 ¥ 4, KaXOEM K3 PeryJISTOPHHX

2JIeMeHTOB ofJjlalaeT YHUKaJbLHHEM TPOodMIIeM DSKCIPecCUur B OTOOPaHHBX

obpasuax TkaHel. Kak EXP-CUCme.Fe2:1 (SEQ ID N: 1), Tak u EXP-

CUCme.CipLhcb:1 (SEQ ID M: 4) »KCOPeCCHUpPYRTCS Ha BHCOKOM YPOBHE

Ha cTaguy R3 B ©6ofe M IOKa3HBalT CaMbM HU3KUM YPOBEHBL BKCIPeCCUM

Ha cTaium R3 B He3peJIOM CeMeHVM, Ha CTalllr Vnb B KOPHEe, Ha CcTallMi

R5 B ceMamoJM M Ha CTaluM XeJiToro 6o6a B 3apoOelle M CEMAIOJM.

Skcrnpeccud  GUS, ornocpenoraHHasa EXP-CUCme.Fe2:1, Takxe  OwbUla

BEHICOKOM Ha cTamiuu Vnd5 B JMCTe C JIOXOMHKOM M MCXOIOHOM JIMCTEe M Ha

cragum R1 B Uepellke, MCXOIOHOM JIMCTe M LIOBeTKe. PePynHTOpHHﬁ

BJIEMEHT EXP-CUCme.Bbz:1 (SEQ ID Ne: 7) IPpOOEeMOHCTPUPOBAJ

HaMVBHICIINN YPOBEHE OSKCIIpeCCHM Ha CcTalll Vnb B JIMCTe C JIOXOMHKOWM U

MCXOOHOM JIMCTe, a TakxXe Ha craguuM R3 B ©6obe. OSkchnpeccusa GUS,

oriocpenoBaHHasa EXP-Mt.Lhcb2:1:1 (SEQ ID N: 10), ©Orula camoMn

BEHICOKOM Ha cCcTaIuMM Vnb B MCXOIHOM JIMCTe M Ha cTaigum Rl B yepelke.

EXP-Mt.PSII-T:1:1 (SEQ ID N: 13) 1[OIpomeMOHCTPUPOBAJ HAaMBHCIUNA

YPOBEHBb BKCIPEeCcCCUMM Ha cTaliuM Rl B MCXOOHOM JIMCTE.
[0096] Kaxnwuli pPeTryJSATOPHHM D2JeMeHT obecleuMBaeT YHUKAJILHBMN

HpO@Mﬂb SKCIIpeCcCcul, KOTOpHﬁ MOXHO IIPMMEHATE IOJIA OIITVMMaJIBHOTI'O

OIIOCPpeIOoBaHMA DSKCIIpeCCHUM pPazJIMYHEX TPaHCI'eHOB B 3aBUCHMMOCTM OT

HpeHHOqTMTeﬂbHOﬁ OKCIIpeCCHNM B TpeéyeMﬂx TKaHAX .
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Npumep 3

SDHXaHCEepPHHEe B3JIEMEeHTH, IIOJIYyYeHHHEEe M3 PeryJISSTOPHHX BDJIEMeHTOB

[0097] DOHXaHCEPH noJiyuamnoT "3 IIPOMO TOPHEIX BJIEMEHTOBRB,
OpencTaBJIeHHHX B Bume SEQ ID N: 2, 5, 8, 11 m 14. DHXaHCEpPHHM
BJIEMEHT  MOXET COCTOSATH 10 MeHbIle¥  Mepe ns3 OOHOTO umc-
PETYIIATOPHOTO BJIEMEHTAa, KOTOpPHEe IIpK OGOYHKUMOHAJIBHOM CBASBBaAHUNU C
5"- miam 3'-KOHILOM IIPOMOTOPHOTO BJIeMeHTa WM IpM (QYHKUIMOHAJLHOM
CBA3BBaHMM C 5'- wmam 3'-KOHIOM IOOMNOJHUTEJBHEX  SHXAaHCEPHEX
2JIEMEHTOB, KOTOpPHE OYHKIMOHAJIEHO CBA3aHE C IIPOMOTOPOM, MOTYT
yIydmaTsk MWIXM MOIOYJIMPOBATL VPOBHU BKCIPECCUM TPaHCKPUOUPpYeMOoM
MoJiekyJiH  JHK  mim oBecrnieurBaTh DK CIIPECCUD TPpaHCKPUOUPYeMOoM
MoJiekyJit JTHK B omnpemesieHHOM TUIIe KJIETOK WMJIM OplaHe pacTeHUd, WIu
B OlpeleJIeHHHY MOMEHT BpPeMeHM pPal3BUTHA WIM LIUMPKaAaIMaHHOTO PUTMA.
SHXaHCepH noJydanT OoyTeM ynajleHusa TATA-OoKca WM (QYHKIMOHAJIBEHO
CXOXMUX BJIEMeHTOB M JoOOV pPacloJIOXKEeHHOM HWXKe I[IOoCJedoBaTeIbHOCTU
M3 IIPOMOTOPOB, KOTOPHE CHOCOOCTBYIT WHULIMALVMM TPaAHCKPUIILUM C
IIPOMOTOPHOM  IIOCJIeIOoBaTeJILHOCTH, HalpuMep, [IOCJIeNOBATEJILHOCTH,
opencraBJeHHOM B BMie SEQ ID N: 2, 5, 8, 11 m 14 wniam wux
dparMeHTOB.

[0098] TATA-DOOKC B npoMoTopax pacTeHuMn He ABJIAETCH
HacTOJIBKO BEICOKO KOHCepBaTUBHEM, Kak B HEKOTOPEIX OPpYyTUX
DYKAPUOTUUECKUX OpraHu3Max. Il[losToMy OJd olpenelieHMAa o¢pal'MeHTa B
KauecTBe BSHXaHcepa OJg Hauvajla Heo®XOoIMMO UISeHTUOUIMPOBATL CaMT
Hauaja TPaHCKPUIILUN (TSS) TeHa, npu STOM CHauaja
TpaHckpubupyerca 5'-HTO. Hanpumep, TPaHCKPUILMOHHHY pPeTyJIATOPHHM
sJieMeHT, EXP-Mt.Lhcb2:1:1 (SEQ ID Ne: 10) cocTouT U3 IIPOMOTOPHOIO
3JIEMEHTA, P-Mt.Lhcb2-1:2:1 (SEQ ID Ne: 11), OYHKLUMOHAJIBHO
cBA3aHHOTO Cc b5'-HTO, wiIM JMIOepHOTO BJieMeHTa, L-Mt.Lhcb2-1:2:1
(SEQ ID N: 12). B npomMoTopHOM 3ieMeHTe 1837 bp P-Mt.Lhcb2-1:2:1
(SEQ ID MN: 11) mnOpeznnojaraeMmelr oOcHOBHOM TATA-IIOOOOHHI DJIEeMEHT
ODHapyXMBaeTCsa B  HYKJIeOTHIax c 1798 igfe) 1803. SHXaHCEepPHBEN
dparMeHT, I[IOJIYYEeHHBIM nus P-Mt.Lhcb2-1:2:1, MOXeT comepXxaThb
HyKJeoTuIs ¢ 1 1o 1797 mnocyemoBaTeJibHocTM SEQ ID N: 11, uUuTo B
pe3yJibTaTe IIPUMBOOMT K IIOCJEeIOBaATEJIbHOCTHM, IIPeInCTaBJIEHHOM B BUIE
SEQ ID N: 16 (E-Mt.Lhcb2). 3HXxaHCepr, I[IOJIYYEHHHE M3 IIPOMOTOPA,

P-Mt.Lhcb2-1:2:1 (SEQ ID N: 11), MOI'yT IOOIOJIHUTEJIBHO COINepXaThb
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BoJjiee MeJIkMe ¢parMeHTH E-Mt.Lhcb2 (SEQ ID N: 16). S50QeKTHMBHOCTH
DHXAHCEPHHX BSJIEMEHTOBR, I[IOJIYUYEHHHX M3 IIpoMoTopa P-Mt.Lhcb2-1:2:1
(SEQ ID N: 11), oOHNpenesdnT SMIUPUUECKM IIYTEeM CO3IOaHMA XMMEPHOTO
TPAHCKPUIILMOHHOTO pPeryJIATOPHOTO BJIEMEHTa, COmepXallel'o DHXaHCep,
IIOJIYUEHHEM M3 I[IpOMOTOpa, P-Mt.Lhcb2-1:2:1 (SEQ ID N 11),
KOTOPEM OGYHKUIMOHAJILHO CBS3aH C I[IPOMOTOPOM M JIMOEPOM U KOTOPHM
IPUMEHSIIT IJIS OIIOCPelOBaHMS DKCIPEeCCUM TPaHCKPUOMPYEeMOW MOJIeKYJIB
IOHK, Tako¥ kak GUS, B aHaJlM3ax Ha olpenejieHMe CcTabuJILHOM WM
TPaH3MEHTOM SKCIPeCcCCUM Yy PacTeHUM.

[0099] MoxeT moTpeboBaThLCA HaJlbHeMllee YCOBEPMEeHCTBOBaHUE
DHXAaHCEPHOTO BJIEMEHTa, M 2TO I[IOOTBEpPXIalT »SMIMPUUeCckU. Kpome
TOTO, [IOJIOXEHNE DHXaHCEPHOTO 2JIEMEHTa OTHOCHUTEJBHO OPpYyTUX
2JIEMEHTOB B XMMEPHOM TPaHCKPUIILIMOHHOM PeTyJIATOPHOM B3JIEMEHTE
TaKXe OINpelelISiT BSMIMPUUECKM, I[IOCKOJIBKY IIOPAOOK KaXIoT'o BJIEMEHTAa
B XVMEPHOM TPaHCKPUIILIMOHHOM PEeTYJIATOPHOM BJIEMEHTE MOXET
OKa3HBATE pPas3JIMUHOEe BJIMSAHME B 3aBUCHMMOCTM OT OTHOCUTEJBHOTO
[IOJIOXKEHU S KaXIOT'O BJIEMEHTa. HeKOTOpHE IIPOMOTOPHHE 3JIEMEHTH OyIOyT
comepxaThb MHOXeCTBO TATA-DOOKCOB Wi IIOOOOHHBIX TATA-OOKCY
2JIEMEHTOB ¥, BO3MOXHO, MHOXECTBO CalTOB HauaJja TpaHCKpUIUMM. B
5TUX 0O6CTOATeJIbCTBax cHaudaJla MOXeT IoTpeBoBaThbCd UMIeHTUOUKALUSA
MeCTOIIOJIOXKeHM A IIepBOoT'O TSS, a 3aTeM HauaJjlo pa3paboTKM DHXaHCEPOB
C HOpMMeHeHMVeM IIepBoTo TSS mOJ4 IpeloTBpalleHMsa BO3MOXHOM MHMIMALIUMA
TPAHCKPUIILKM B IIpenlojlaraeMOM SHXaHCEepPHOM BJIeMeHTe.

[00100] OSHXaHCEPHHE BJIEMEHTH, IIOJIydeHHHE M3 IIPOMOTOPHEX
2JIEMEHTOB, IpelcTaBJIeHHHX B Bume SEQ ID N: 2, 5, 8, 11 m 14,
KJIOHUPYIOT C IIpUMeHeHMeM CIoco00B, M3BEeCTHEX B JaHHOM objlacTu
TeXHUKU, o OYHKUMOHAJBHOTO CBA3HBaHMA C b'-mim  3'-KOHIIOM
[IPOMOTOPHOTO BJIEMEHTAa WMIM OQYHKIMOHAJIBHOTO CBA3BBaHUA C 5'—- WM
3" -KOHIIOM IOOTOJIHUT €JIb HEIX DHXAaHCEPHHX 2JIEMEHTOB, KOTOPHE
GYHKIIMOHAJIEHO CBSA3aHB C IIPOMOTOPOM. B KauecTBe aJIbTEPHATUBH,
DHXAaHCEPHHE BJIEMEHTH MOXHO KJIIOHMPOBATh C IIPUMEHEHMEM CIOCODOOR,
M3BECTHEIX B OaHHOM o0OJlacTM TexXHUKM, IJsa obecreueHMs OOJbIETO IIO
pas3Mepy DSHXaHCEepPHOTO D2JIeMeHTa, KOTOPHM COCTOUMT M3 IBYX MIM DoJiee
KONIMM SHXaHCepa, UM KJIOHMPOBATE C IIPpUMeHeHMeM CIOCOO0OB, WM3BECTHHX
B IOaHHOM 0O0JlaCcTM TexXHMKM, OO OYHKIMOHAJLHOTO CBA3HBaHMA C 5'-

MJinm 3'-KOHLIOM IIPOMOTOPHOT'O SJIeMeHTa MJinm @yHKHMOHaHbHOI‘O
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CBA3EBaHMA C 5'—- wmim 3'-KOHIOM  IOOIIOJIHUTEJIBHEIX  DHXAaHCEPHEBX
2JIEMEHTOB, KOTOpPEE (QYHKUIMOHAJIEHO CBS3aHH C IIPOMOTOPOM, UTO
IIPUMBOOUT K I[IOJIYUEHMI XMMEPHOTO TPAHCKPUIILIMOHHOTO PeIryJISTOPHOTO
BJIEMEeHTa . OHXaHCEepPHHE DJIEMEHTH  TaKXe  MOXHO KJIOHUPOBATHL C
IpMeHeHreM CIoco0O0B, M3BECTHEX B IaHHOM o0B8JacTy TexXHUKM, IJg
OYHKLUMOHAJIBHOTO CBA3HEHBaHMUA C 5'-KOHLOM TIIPOMOTOPHOIO BSJIEMEHTAa,
[IOJIYUYEeHHOT'O M3 OpraHM3Ma IpyIor'o pola, WIM OIS QYHKIMOHAaJBEHOTO
CBA3EBaHMA Cc 5'- wmiam 3'-KOHIOM IOOIOJHUTEJBHEIX  SHXAaHCEPHEX
2JIEMEHTOB, MMOJIYUYEHHHX M3 OpTraHM3MOB IpPpyIroro pona, KOTOPEE
OYHKIMOHAJEHO CBS3aHE C IIPOMOTOPOM, IIOJIyYeHHBEM JIMOO M3 opIlaHuM3Ma
OOHOTO WJIM TOT'O Xe poznma, Jmbo opraHM3aMa »IPpyroro poma, 4YTo
IPUBOIMT K I[IOJIYUEHMI XVMEPHOTO TPRAHCKPUIILIMOHHOTO PpPeTryJISTOPHOTO
sJleMeHTa. PacTUTeJbHEM TpaHCQOPpMallMOHHEM BeKTOop 5»Kcopeccun GUS
MOXHO CKOHCTPYMPOBATHL C IMIPMMEeHeHMeM CIIoco®OoB, M3BECTHHX B OaHHOMU
oBJacTM  TexXHUKWH, AHAJIOTMYHO KOHCTPYKUMAM, OIIMCAHHEIM BHIIE B
[lpyMepe 2, B KOTOPOM IIOJIyUeHHBE PACTUTEJIBHEIE BEKTOPH 3KCIPECCUU
comepxaT oO0JacTe MOPaBOM TI'pPaHMIE OT Agrobacterium tumefaciens
(rpaHMULla B-AGRtu.right), IepBYD TPAHCTEeHHYD CeJIeKLMOHHYIO
KacceTy, I[IpMMeHIeMyKw IJIS oTbopa TPpaHCOOPMUPOBAHHEX pPaCTUTEJIbHEX
KJIETOK, KoTOopada oByciapjuBaeT YCTOMUMBOCTD K aHTUOMOTUKY,
CIOEKTMHOMMLUMHY; ¥ BTOPYK TpPaHCI'eHHYyK KacceTy IJS MCCIIedOBaHUid
DHXAHCEPHOTO DBJIEMEHTa, COCTOLAIeTr0 M3 DHXaAHCEPHOTO HBJIEMEHTa,
OYHKIIMOHAJBEHO CBSA3aHHoOTo ¢ 5'-  wmiam  3'-KOHIOM IIPOMOTOPHOTO
3JIeMeHTa WM (YHKLIMOHAJBHO CBS3aHHOTO ¢ b'- wmiam  3'-KOHIOM
OOIOJIHUTEJIbHEIX DHXAHCEPHHEX 2JIEMEHTOB, KOTOPEE, B CBOK ouepelb,
OYHKIMOHAJILHO CBSA3aHE C OIPOMOTOPOM, KOTOPHM QYHKIMOHAJILHO CBSI3aH
c 5'-KOHUOM JIMOEPHOTO BJIEMEHTAa, OYHKIIMOHAJEHO CBSA3aHHOTO C
KOOMpYKIMel I[OCJeloBaTeJIbHOCTR OJS P-TioKkypouunase (GUS, GOI-
Ec.uidA+St.LS1:1:1, SEQ 1ID N: 17), comepXalley OpolLeCCUPYEMBN
VMHTPOH, IIOJIYUEeHHHM M3 TKaHecHeUUMPMUHOTO TeHa KapTodpens ST-LS1,
MHOyLUpyeMoTo cBeToM (Genbank Accession: X04753), OGYyHKUMOHAJBLHO
CBABAHHEI C 3'-KOHIEeBOM ofJjJacTeid TI'eHa E6 Gossypium barbadense
(T-Gb.E6-3b:3b:1, SEQ ID M: 18), m o06JacTb JeBOM TpaHMULE OT A.
tumefaciens (rpaHuLla B-AGRtu.left). [ToJly4YyeHHHE rJia3MUIEL

IIPMMEHAIT IJIA TpaHC(l)OpMaLI,MM paCTeHI/HZ Ccon MJinm OIPpYITUX poooe



42

pacTeHuM crocodamu, OINMCAHHHMM BHIIe. B KauecTBe ajlbTepHaTUBH,
IPOTOIJIaCTUUECKHME KJIIETKM, I[IOJIYUYEHHHE M3 pPacTeHMSd COU WM OPYyIUX
POIOOB pacTeHMuM, TpaHCOOopMUPYIT C IIPMMEeHeHMeM CIOoCOO00B, WM3BECTHHX
B OaHHOM 06JacTM TexXHUKM, IJA NpOoBeleHUS TPaH3MEeHTHHX aHaJIM30B.

[00101] Skcrnpeccua GUS, orocpenoBaHHa#da PEeryJaTOPHEM
RJIEMEHTOM, COIepXallMM I[10 MeHbIlel Mepe OIMH SHXaHCep, OLeHMBAKT B
aHaJlMzax Ha olpenejieHMe CTad®MIJILHOM MM TPaAH3MEeHTHOM SKCIPeCCUMr Y
pacTeHuMn oJisa omnpenejyieHna BJIMAHUS YKa3aHHOTO SHXaHCEPHOTO
BJIeMeHTa Ha BSKCIpeCccHio TPpaHCKPpUBUPYeMOM MOJIEKY JIH IOHK.
MomupmKauMM II0 MeHblle¥ Mepe OOHOT'O SHXAHCEPHOTO BJIeMeHTa WK
OYIIMKaLUMKY 10 MeHbIlel Mepe OOHOTO SHXAaHCEPHOTOo D2JIeMeHTa MOXHO
OCYMECTBUTE Ha OCHOBEe BMIMPUUECKOTO BKCIEPUMMEHTa U pPeTryJIalun
IOJIYUEeHHOM B pe3yJbTaTe 2SKCIpeccuM T'eHOB, KoTopasa HabjwomoaeTcsd
npu [IpVIMEHEHUN KaxIgon KOMIIO 3ULIHU PEeTYJIATOPHEX BJIEMEHTOB.
V3MeHeHMe  OTHOCUTEJILHOTO IIOJIOXeHMS IO MeHblle Mepe  OIHOTO
DHXaHCepa B IIOJIYUYeHHHEX PeTYJIATOPHHX WM XVMEPHHX PeTyJISTOPHEX
2JIEMEeHTax MOXeT BJIMATHE Ha  TPaAHCKPUIILMOHHYK  aKTMBHOCTE  WJIM
CIHeUUPUUIHOCTH PEeTryJIATOPHOTO VIV XUMEPHOTO PETYIIATOPHOTO
BJIEMEHTa, U eI'0 OIPelelIflT SMIMPUUECKM OIS OlIpelesIeHUS HaWJIyudllux
SHXaHCEepPOB OJIs TpebyeMoT O npodmisa DKCIIpeCcCcun TpaHCI'eHa B
pacTeHrM KyKypy3e WIM pacTeHMM IpyToro pona.

Ha oCHOBaHMM WJIOCTPpalUM W OIMCAaHMA I[IPMHUMIIOB HaCTOAWEeI'O
n300peTeHns CcleluMaJmMcTaM B OaHHOM o06JacTM TexXHUMKM OyIoeT IIOHSTHO,
UTO HacTodAmee M300peTeHMe MOXHO MOOMPUIMPOBATH B BapuaHTe
peanuzaluM U JeTajgsax 06e3 OTCTYILJIEHMSA OT Takux [OIPMHIMIIOB. B
HacTosAmelM 3asBKe 3afgBJIeHBl BCce MOIUPUKALIMM, KOTOPHE COOTBETCTBYIOT
CYIIHOCTM ¥ BXOOAT B 0OBeM OQOpPMYJIEl M300peTeHMsa. Bce nyodnurkaluumM U
ONIyBOJIMKOBAaHHEIE [IAaTEHTHHEE OOKYMEHTH, KOTOPHE MNPOLUUMTUPOBAHE B
HacTOAmEM JOKYMEeHTE, BKIIOUEHE B HaCTOAMEee OINMCaHMe IIOCPEeICTBOM
CCHJIKM B TOM Xe CTeleHM, Kak ecJu OB KaxOas oTIejibHasg IyoOaukKaumsg
WV 3asBKa Ha DaTeHT OwvJla OB HaOpAMyKR WJIM KOCBEHHO YyKa3aHa IJIA

BRJIIOUEHMA TIOCpPeICTBOM CCEUIKM.
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$OPMYJIA N3BOEPE TEHNA

1. PexoMbuHaHTHasa MoJlekyJla JIHK, obJjiamanmas IIPOMOTOPHOM
AKTUMBHOCTBIO B pacTeHnu ZNRZN ero vyacTu, comepxama g
nocyienoBaTeJIbHOCTE IOHK, BHOpPaHHY M3 TPYIIIH, COCTOAMEN U3:

a) IocyenoBaTeJIJbHOCTM C IO MeHbllell Mepe 85-IpOolleHTHOM
MOEHTUYHOCTBLI C Jiodom m3 SEQ ID NO: 7-9;

b) mocisemoBaTeNILHOCTU comepxamel Jimobyio m3 SEQ ID NO: 7-9; u

c) oparmMeHTa Jiodom M3 SEQ ID NO: 7-9, Tme dparMeHT obJjamaeT
peryaupyiomel T'eHB aKTHMBHOCTLIO;

Toe YyKasaHHasa IIOCJIelOoBaTeJIbHOCTE O(OYHKIMOHAJIEHO CBA3aHa C
TeTepPOJIOTUUHOM TpaHCKpUbupyeMol MoJiekyJion ITHK.

2. PexoMmM®OMHaHTHad MoOJekyJsla JTHK mo m. 1, oTJMuawnmascsa TeM,
UyTO VYKa3aHHas IIocJeldoBaTelIbHOCTL obJamaeT 1[I0 MeHble wMepe 90-
IPOLIeHTHOM MOEHTUUYHOCTELIO NOCIenoBaTeJIbHOCTHU C
nocJjienoBaTeJyibHOCTBIO JHK Jmoboy m3 SEQ ID NO: 7-9.

3. PexoMOMHaHTHasg MoJekyijia JHK 1o m. 2, oTJMuawnmascsad TeM,
UTO VYKa3aHHas I[I0cJedoBaTeJIbHOCTL ob6JamaeT 1[I0 MeHbler Mmepe 95—
IPOLIeHTHOM MOEHTUUYHOCTLIO [IOCJIeDOBaTEeJIbHOCTHU C
nocjienoBaTeJibHOCTBIO JHK Jsmodom m3 SEQ ID NO: 7-9.

4. PexoMOMHaHTHasa MoJiekyJia [OHK mo m. 3, oTJauuamnmascsa TeM,
UTO YyKasaHHad [NOCJelOoBaTeJIbHOCTL COLEPXUT II0oCJenoBaTeJIbHOCTL [THK
Jgiodorm m3 SEQ ID NO: 7-9.

5. PexoMOMHaHTHas MoJlekyJia IOHK mo mn. 1, oTaMuamnmascs TeM,
uTo [IOCJIeIOBATEJIbHOCTE IHK oBiamaeT peryanpyomen T'eHEI
AKTUBHOCTEBIO.

6. PexoMOMHaHTHasa MoJekyJjla JHK mo . 1, oTjauuawnmasicsa TeM,
UTO TeTepoJIoTMUHasa TpaHCcKpubupyeMasa MoJekyJa [THK comepxuT TeH,
IpenCcTaBJILRINY MHTepec C TOUKM 3peHMS aTpPOHOMUM.

7. PexoMOMHaHTHasa MoJlekyJia [IOHK mo m. 6, oTJaMyaKnmascsa TeM,
uToO TeH, IpeOCTaBJIAIMM MHTepec C TOUKM 3pPeHud aTrpoHOMMUM,
00yCJIaBJIMBaeT HEeBOCIPUMMUMBOCTL PacCTeHUM K TepbullriaM.

8. PexoMOMHaHTHasa MoJiekyJa IHK mo n. 6, oTjMyuawnmas TeM, YTO
TeH, IpencTaBJISOmUf MHTepecC C TOUKU 3peHud aTpPOHOMUM,
00yCJIaBJIMBaeT YCTOMUMBOCTL PAaCTeHUM K BpeluTelIsM.

9. TpaHCTeHHasa pacTuTesibHadg KJIeTKa, comepxama g

PEKOMOMHAHTHYIO MOJIEKYITY IOHK, comepXxamyio [IOCJIegOBaTEJIbLHOCTE,
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BHOPAHHYID M3 TPYIIIL, COCTOAMEN MU3:

a) TIOCJeHmOBaTeJIbHOCTM C IO MeHbIleM Mepe 8L5-IpOLeHTHOM
MOEHTUYHOCTBI IIOCJIEeNOBaATEJbHOCTU C Jiborm m3 SEQ ID NO: 7-9;

b) mnociemoraTelbHOCTM comepXxamen Jmobyo m3 SEQ ID NO: 7-9; u

c) bparmenTa Jwdor m3 SEQ ID NO: 7-9, rme o¢parMeHT objamaerT
peryaupywmey T'eHH aKTUMBHOCTLIO;

Toe YyKa3aHHas I[I0CJIeldOoBaTeJIbHOCTL OQYHKIMOHAJIBHO CBsS3aHa C
TeTepPOJIOTUUHOM TpaHCKPpUbupyeMoM MoJiekyJion ITHK.

10. TpaHCI'eHHad pacTUTeJlbHas KJeTKa o II. 9, oTianyawnmasicsd
TeM, UYTO YyKasaHHad TpPaHCI'eHHasa PacCTUTeJIbHad KJeTKa IIpeldCTaBJIgeT
coBoM KJIEeTKY ONHOIOJIBHOTO pacTeHMUd.

11. TpaHCI'eHHasa pacTUTeJlIbHad KJeTkKa II0o II. 9, oTJInYanmascs
TeM, UYTO YyKas3aHHad TpPaHCI'eHHasa PaCTUTEeJIbHad KJIeTKa IIPelCTaBJIgeT
coboM KJeTKYy IOBYIOJLHOTO pPacTeHUS.

12. TpaHCcTeHHOE pacTreHue W ero 4acTh, comepxallee
pekoOMOMHaHTHYK MoJiekyJy IHK mo m.1.

13. PacTeHMe-IIOTOMOK TPaHCI'eHHOI'O pacCTeHMda [0 . 12 miam ero
4yacThb, I'Je YyKa3aHHOe pacCTEeHMe-IIOTOMOK MM €TI0 4YacTb CcoImepXarT
YKa3aHHYKD PEeKOMOMHAHTHYK MOJIEKYIY .

14. TpaHCIT'eHHOE cems, roe yKas3aHHOe ceMmda COIEPXUT
pPeKOMOMHaHTHYK MoJiekyJy IOHK mo mm. 1.

15. Crnoco® 1noJiydyeHMA  HOponyKTa IoTpebJieHud, BKJIOY A0
[IOJIyYEeHME TPaHCI'€HHOI'O pacTeHMsa WIM €TI0 dYacTu 0o oO. 12 wu
IOJIyUyeHMe M3 HeT'o NPpOoOyKTa HoTpebJIeHUA.

16. Cnoco® mno 1. 15, omauuanmmicsga TeM, 4YTO YKa3aHHBEM
OpOOyKT TOoTpebJieHMa TIIpPeOcTaBjigseT cobol OeJIKOBHEM  KOHIeHTpaT,
OeJIKOBEIM M30JIAT, 3epHO, Kpaxmall, CceMeHa, mIpoT, Myky, OMoMaccy
WM MacJIO CeMSH.

17. Crioco® DKCIIPECCUN TpaHCcKpUubUupyeMom  MoJekyJel  THK,
BKJIIOY a10MnM MoJIydyeHue TPAaHCTEHHOTO pacTeHus 1o m. 12 u
KYJIL TUBUMPOBAHME PAaCTeHUS C DKCIpeccHuel TpaHckpubupyemonm ITHK.

I[Io DOBepeHHOCTHU



OTYET O HATEHTHOM INOUCKE
(ctares 15(3) EAIIK u mpasumo 42 [TaTeHTHOH HHCTPYKIHH K
EAIIK)

IHoMmep eBpa3uiicKkoii 3asBKH:

202192902

A. KITACCU®UKALUA TTPEIMETA U30BPETEHUS:

CM. JOTOTHUTCIBHEIH JTHCT

Cormacuo MexxayHapoasoii mareHTHOH Kiaaccupurammu (MITK)

b. OBJIACTE TTOMCKA:

CI2N 15/82, 15/02, 5/04, 15/63, AO1H 1/06, 5/00

[IpocMOTpEeHHAS JOKYMEHTALHA (CHCTEMA KiIaccu(puranuu u wHAeKCH MITK)

Espacenet, EATIATHC, EPOQUE Net, Reaxys, Google

DeKTPOHHAS 0a3a JAHHBIX, HCIOIb30BABIUASCS PH MOUCKE (HA3BAHUE OA3BI U, CCITH, BO3MOIKHO, HCIIOJIb3y CMBIC TOHCKOBBIC TCPMHHBI)

B. JOKYMEHTEHI, CYHUTAIOINUECS PEJIEBAHTHBIMI

Kareropms*

CCBITKH HA JOKYMCHTEI C YKA3aHUCM, IIC 3TO BO3MOXKHO, PCICBAHTHBIX JACTEH

OtHocHTCS K myHKTY No

Y
[natineno 17.05.2022]. HaiineHo u3

IOCICO0BATCIBHOCTE

GENBANK: LN713265.1. Cucumis melo chromosome, chr 11, ot 05.03.2015, [onmaifH]

<https://www.ncbi.nlm.nih. gov/nucleotide/LN713265.17report=genbank&log$=nuclalign
&blast_rank=1&RID=844F336T013>&blast_rank=1&RID=844F336T013>

RU 2568056 C2 (JIAY ATPOCAMEHCH3 3JI3JICH u ap.) 10.11.2015, popmya,
pedepar, mpumepsr 1-15, ad3aus: [0002]-[0007]

WO 2009/095881 A2 (NATIONAL INSTITUTE FOR BIOLOGICAL SCIENCES)
06.08.2009, hopmyna, pedepar, mpumeps 1-28

1-17

I:I MOCJICAYOIMUE JOKYMCHTEI YKA3AHBI B PO JODKCHU U

* OcoOBIe KATCTOPHI CCBUIOMHBIX JOKYMCHTOB:
«A» - DOKYMCHT, OLPCICIHIFOIIUA OOIIHH YPOBCHD TCXHHKH

«D» - DOKYMEHT, IIPUBCACHHBIN B €BPA3HICKON 3a4BKE

«E» - Gomee paHHMIT JOKYMCHT, HO OIMYOJIHMKOBAHHBIA HA JATY IIOJAYH
eBpa3miicKoil 3aABKY M IIOCTE HES

«O» - MOKYMEHT, OTHOCSINUHCSA K YCTHOMY PACKPBITHIO, SKCIIOHHPO-
BAHHIO B T.1.

"P" - IOKYMEHT, OIlyOJIMKOBAHHEIN IO JATHI IIOJAYH ¢BPa3HiiCKON
3a4BKH, HO IIOCJIC AATHI HCIIPALIMBACMOr0 npuopuTeTa”

«T» - Goee MO3MHMUIA JOKYMCHT, OITy OJIMKOBAHHBIH ITOC/IC AATHI IPHOPUTETA H

[IPHBEACHHBIH I MOHAMAHI H300PSTCHI

«X» - HOKYMCHT, UMCIOINUiT HAnOO0JIee OIM3K0C OTHOMICHHUE K MPCAMETY HOUCKA,
MOPOYAINHAI HOBH3HY HIH H300PeTaTe/IbCKIil YPOBCHB, B3ATHIH B OTACIBHO-
CTH

«Y» - HOKYMCHT, HMCIOINUiT HAnOO0JIee OIM3K0C OTHOMICHHUE K MPCAMETY HOUCKA,
MOpOYAaInHii H300PeTaTeNbCKALl YPOBSHD B COUCTAHNH C APYTUME JOKYMCH-
TaMH TOII Jke KaTerOpHK

«&» - MOKYMEHT, SBIITIOMANCA TATCHTOM-aHATIOTOM

«L» - JOKYMEHT, IPUBCACHHBIH B OPYIUX IELIX
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