202391456 A2

(19) EBpa3unckoe 21 202391456 13 A2
naTeHTHOEe
Be4OMCTBO
(12) OIIMCAHME U30OBPETEHMSA K EBPABUMCKOM 3ASIBKE
(43) Dara nyGnukaumn sasisku (51) Int. Cl. CO7K 14/415 (2006.01)
2023.07.31 AOIN 57720 (2006.01)
(22) Aara nonauu sasBku
2021.04.23
(54) PEI VJASITOPHBIE JIEMEHTHI PACTEHUIM U UX IPUMEHEHUE
(31) 63/016,904 (72) Waobperatens:
(32) 2020.04.28 Yurryp JTxaitmpu M., ®aacuHCKUi
(33) US Cranuciaas (US)
62) 202292760; 2021.04.23
§71; SasmmTens: (74) nNpeacrasutens:
MOHCAHTO TEKHOJTOIKH JUTK Becenunkuii M.B., KyzenkoBa H.B.,
Us Kakcuc P.A., beaoycos F0.B., Kyankos
Us) A.B., Ky3neunosa E.B., CokoJioB P.A.,
Kysunenosa T.B. (RU)
(57) U300perenne OTHOCHTCS K MOJIEKYJIaM M KOHCTpyKuusM pexomOunantHod JIHK, a Ttakke K

UX HYKICOTHIHBIM IIOCIEAOBAaTCIbHOCTSM, NPUTOAHBIM I MOIYJIHPOBAHHUS SKCIPECCHH TEHOB B
pactreHusix. M300peTeHne Takke OTHOCHUTCS K TPAHCTCHHBIM PACTCHHSM, KJIETKAM PACTCHHUH, YacTIM
pacTeHUl U CEMECHaM, CONEPIKAIIUM MOJICKYJbl pekomOuHaHTHOW JIHK, QyHKIIMOHATBEHO CBS3aHHBIC C
TeTEePOIOTHYHBIMA TpaHCKpuOHpyembsiMu MonekytaMu JJHK, a Takxe k criocobam uX MpUMEHEHHS.
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PEI'VJIATOPHBIE DJIEMEHTEI PACTEHUN U UX TIPUMEHEHUE

CCBLJIKA HA POJACTBEHHYIO 3ASIBKY
[01] JlaHHas 3asiBKa WCHpalIuBaeT mpuopuTer npeasaputeabHoi 3asiBku CIIHA Ne
63/016904, nonmanHoW 28 ampenss 2020 1., KOTOpash TOJHOCTBEO BKIKOYEHA B JIAHHBIH
JOKYMEHT NOCPEACTBOM CCBUIKH.
BKJIIOUEHUE NNEPEYHA MMOCJIEJJOBATEJIBHOCTEN

[02] [TepedeHb mOCIENOBATENILHOCTEW, CcoOAep:Kalquiics B (¢alijge TOoa Ha3BaHHEM
«MONS481WO-sequence listing.txty, wumeromem pasmep 13550  Gaiit  (cormacHo
u3mepeHusiM B Microsoft Windows®), 61 co3nan 22 anpenst 2021 r., mogaH B 3JIEKTPOHHOM
BUJI€ U BKJIFOUEH B IaHHBII JOKYMEHT MOCPEACTBOM CCBUIKU.

OBJACTDb TEXHUKHU
[03]  M300pereHue OTHOCUTCS K OOJNACTH MOJIEKYJISIPHOH OHMONOrMH PacTeHHWH U T€HHOH
uHKeHepun pacteHni. bonee koHkpeTHO, n3oOperenune ortHOcUTCs K Mosekynam JIHK,
MPUTOHBIM 151 MOAYJIMPOBAHUS SKCIIPECCUU T€HOB B PACTEHMSIX.

YPOBEHb TEXHUKU
[04] PerynsitopHbie 37€MEHTBI MPENCTaBISIFOT COOON T'€HETUYEeCKHE 3JIEMEHTHI, KOTOpbIE
PeryJIMpylOT aKTMBHOCTb TI'€HOB IyTeM MOAYJIMPOBAHUS TPAHCKPUNIMU (PYHKIIMOHAIBHO
cBsi3aHHOW TpaHckpuOupyemoit monekynbl JIHK. Takue »sieMeHTbl MOTYT BKJIOYATh
TIPOMOTOPBI, JIUAEPbI, UHTPOHBI U 3'-HETPAHCIUpPyeMble 00JJaCTH U MOTYT HCIOJb30BATHCS B
00aCTH MOJIEKYJIIPHOI OUOJIOTHH PACTEHHUI U M€ HETHYECKON MHIKEHEPUH PACTEHHI.

CYIIHOCTD U30BPETEHUA

[05] JlaHHOe M300peTeHne OTHOCUTCS K BJIEMEHTAaM PEryJLIiH MeHOB JJIT MPUMEHEHUS B
pacteHusax. JlaHHOe HM300peTeHWE TaK)Ke OTHOCUTCS K  KOHCTPYKLHSIM — MOJIEKYJI
pexomOunanTHON JIHK, conmepxamum perynsTopHble 3JeMeHThl. JlaHHOe u3oOpereHne
TaKX€ OTHOCHUTCSI K KJIETKaM TPAHCTE€HHOI'O PACTeHUs, PACTEHUSIM U CEMEHAM, COAEpKallUuM
PEryJATOpHBbIE 3JIEMEHTB.. B OOHOM BapHaHTE OCYIUECTBJICHHUS PEryJISTOPHBIE 3JIEMEHTHI
(YHKIIMOHAJIBHO CBsI3aHbI C TpaHCKpuOupyemoit monekyioi JJHK. B HekoTOphIX BapuaHTax
OCYILIECTBIIEHHUsI JTAaHHOTO HM300peTeHus, Mosiekyna TpaHckpubdupyemoit JITHK mosxer ObiTh
I€TEPOJIOTUYHON 1O OTHOIIEHHIO K PEryJIATOPHOH IOCHeNOBaTEeIbHOCTH. TakuM 00pas3om,

NOCJICAOBATCIIbBHOCTE  PErYJIATOPHOIO  3JICMCHTA, NPpEaIOKEHHAs I/1306peTeHI/IeM, B
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KOHKPETHBIX BapHUaHTAaX OCYINECTBJIICEHUS MOXKET OBITb OmnpenesieHa Kak (PyHKIHMOHAIBHO
CBsI3aHHAsl C Te€TepOJIOTHUHON TpaHckpuOupyemoii monekynoit JIHK. /lanHoe nzoOpereHue
TAKXK€ OTHOCHUTCSI K CIoco0aM TNPUMEHEHHUs! PEryJsITOPHBIX 3JIEMEHTOB U IOJNYYEHUs U
NpUMEHeHHs1 MOoJieKybl pekomOnHanTHOM JIHK, comepskamux peryisTOpHbIE SJEMEHTHI, U
TPAHCTEHHBIX KJIETOK PACTEHUH, PACTEHUN U CEMSH, COAEPIKALIUX PEryJISTOPHBIEC 3JIEMEHTHI,
(YHKLMOHAJIBHO CBsI3aHHBIE C MOJIEKYJIOH TpaHckpudbupyemoii JJHK.

[06] Takum oOpa3oM, B OZHOM acleKTe H300pETeHHe OTHOCUTCS K MOJIEKYJIe
pexomOunanTHOl JTHK, conepxameii mocnenosarenbHocts JJHK, BbIOpaHHYIO W3 Tpymibl,
cocrosimel 3. (a) MOCIeNOBATENbHOCTH, 1O MEHbLIEH Mepe Ha OKOJIO 85 MpOIEeHTOB
uneHTu4YHON Jrobol mocnenoBatenbHocTH U3 SEQ ID NO: 1-5; (b) mocnemnoBarenpHOCTH,
conepkamieit ooy u3 SEQ ID NO: 1-5; u (¢) ¢pparmenta nmodoii uz SEQ ID NO: 1-5, mpu
5TOM 3TOT (parMeHT oOJamaer TeH-PeryJATOPHOW  aKTHBHOCTBIO, TIPU  STOM
NOCJIEIOBATENIbHOCTD  (DYHKLIMOHAJIBHO  CBfi3aHA € TeTEPOJIOTHYHOM  MOJIEKYJIOH
tpanckpudupyemoit JIHK. Ilox «rereponorndnoii tpaHckpubupyemonn momnekyyon JIHK»
MOJPa3yMeBaeTCsi, uTo TpaHCkpuOupyemast mosekyiaa JIHK siBisieTcst reTepojiorMYHON MO
OTHOWIEHHWIO K MOJHMHYKJICOTHAHON MOCIENOBATENbHOCTH, ¢ KOTOPOH OHAa (PyHKIMOHAIBHO
CBsi3aHA. B KOHKpETHBIX BapuaHTaxX OCYLIECTBIEHHs Mojekyna pekomOnmHanTHOW JIHK
cozepkuT nocnenosatenbHocTh JIHK, nMeromyro naeHTHYHOCTh OCAEA0BATENbHOCTH Ha MO
MEHBIIEH Mepe OKOJIO 85 MPOLIEHTOB, MO0 MEHbIIEH Mepe OKOJIO 86 MPOLIEHTOB, IO MEHbLIEH
Mepe Okono 87 MpOLIEHTOB, MO MEHbIIEH Mepe OKOJIO 88 MPOLEHTOB, O MEHbLIEH Mepe
O0Kk0JI0 89 MpOLEHTOB, MO MeHbLIeH Mepe Okoao 90 mpoLeHTOB, MO MeHbuled mepe 91
MPOLEHT, MO MeHbIel Mepe 92 mpoueHTta, Mo MeHblied Mepe 93 mpoleHTa, MO MEHbLIEH
Mepe 94 mpoueHTa, o0 MeHbIIeH Mepe 95 MpOLEHTOB, 0 MEHbLIEH Mepe 96 MPOLEHTOB, MO
MeHbLIeH Mepe 97 MPOLEHTOB, N0 MeHbLIeH Mepe 98 MpOLEHTOB WM O MeHblIeld Mepe 99
nporenTos nocnenosarenbroctn JJHK mroboit uz SEQ ID NO:1-5.

[07] B npyrom acnekte B MAaHHOM JOKYMEHTE TNPEIJIOKEHbl TPAHCIEHHBbIE KJIETKU
pacTeHuid, coaeprKalmne MOJIEKYJTY PEKOMOMHAHTHOM JHK, COZIEPIKALLYIO
nocienosarenvHocte  JIHK,  BeIOpaHHyr0o w3 rpymmbl,  cocrosmed w3 (a)
NOCJIEIOBATENILHOCTH, MO MEHBIIEH Mepe Ha OKOJO 85 NPOLEHTOB HMASHTUYHOH 00O
nocnenosatenbHocTd U3 SEQ ID NO: 1-5 ; (b) mocnenoBaTenbHOCTH, coaepkalneii 0y
u3 SEQ ID NO: 1-5; u (c) ¢parmenra mroboii u3 SEQ ID NO: 1-5, npu stom ¢parmeHT
o0namaer TeH-PeryJsITOPHOH AaKTUBHOCTBIO, TpU 3TOM mnocienoBarenbHocTh JIHK
(YHKLMOHATBHO CBsi3aHA C TEeTEPOJOrMYHON MoJekyjol TpaHckpuOupyemoir JIHK. B

ONPEACIICHHBIX BapHUaHTaX OCYLICCTBJICHUSA KJICTKAa TPAHCTCHHOI'O PACTCHUS MNPEACTABJIACT
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cOOOH KJIETKY OJIHOIOJIbHOIO pacTeHus. B apyrux BapmaHTax OCYINECTBIEHUS KIIETKA
TPAHCT€HHOTO PACTEHHS MIPEACTABISIET COOON KIIETKY BYIOJIBHOTO PACTEHHSI.
[08] B eme oaHOM acnekTe B HACTOALIEM AOKYMEHTE MAOIMOJHUTEIBHO IPEAJIONKEHO
TPAaHCTEHHOE pAaCTeHHe WJIM €ro 4acTb, COAepskamiee Mosekynay pekomOuHantHoW JIHK,
comepkauryro nocienosarenbHoctb JIHK, BhIOpaHHYHO M3 Tpymlimbl, COCTOSIIEH H3. a)
NOCJIeIOBATEIbHOCTH, MO MEHbIIell Mepe Ha 85 TMNPOLEHTOB WIEHTHYHOH JIFOOOH
nocnenosatenbHocTH U3 SEQ ID NO: 1-5; b) nmocnenoBarenbHOCTH, coAepIKaliei 0y 13
SEQ ID NO: 1-5; u ¢) ¢parmenta modoit u3 SEQ ID NO: 1-5, npu 31OoM 3TOT (hparMeHt
o0nagaer reH-peryJsITOpHON aKTUBHOCTBIO, MPH 3TOM TOCJIEIOBATENbHOCTD (PYHKIIMOHAIBHO
CBsI3aHA C T€TEPOJIOTUYHON MoJekynoil Tpanckpudupyemoii JJHK. B KOHKpeTHBIX BapuaHTax
OCYIIECTBIICHHUs] TPAHCTEHHOE PACTEHHE MPENCTABIISET COOOH MOTOMCTBO PacTE€HUs JHOOOTo
TIOKOJICHUsI, KOTOPOe COAEPKUT MoJieKysny pekomOunanTHou JIHK. B nmaHHOM mokymeHTe
TaKKe MPEeIyCMOTPEHO TPAHCTEHHOE CeMsi, CoaepKaliee Mojekysy pekomOuHanTHOH JIHK,
KOTOpOe 00eCreunBaeT TaKOe TPAHCTEHHOE PACTEHNE TP BBIPAILIMBAHUH.
[09] B nppyrom acmekre u300peTeHHE OTHOCHUTCS K CHOCOOY TOJYYEHHS TOBApPHOTO
MPOAYKTA, BKJIIOYAIOIEMY MOJyuY€HHE TPAHCTEHHOIO PacTeHUsl UM €ro YacTH, COAEp KaliX
mosekyiny pekomOuHanTtHOM JIHK mo m3oOpereHuto, u mojydeHHE M3 HErO TOBAPHOTO
npoxnykra. B omHOM BapuaHTe OCYLIECTBIEHMsS TOBApPHBIA NPONYKT IMPENCTABISAET COOOM
ceMeHa, 00paboTaHHBIE ceMeHa, OEKOBBIN KOHLEHTPAT, OENKOBBII H30JIAT, KpaxMal, 3epHa,
YaCTH PACTEHUH, Maclio M3 CeMsiH, OMOMaccy, MyKy MEJKOro IOMojia M MyKy rpyOoro
NIOMOJIA.
[10] B erie onHOM acriekte U300peTeHre OTHOCUTCS K CIIOCOOY MOJIyYeHHs] TPAHCTEHHOTO
pacTeHusi, coaepskaimero Mosiekyday — pekomOunanTHOM JIHK mo  wu3obperenwro,
BKJIFOYAIOILIEMY TPAHC(POPMALIMIO KJIETKH PACTEHHS C MTOMOLIBIO MOJIEKYJIbl PEKOMOMHAHTHOM
JHK mno wu3obpereHuro il MONy4YeHHs TPaHCHOPMUPOBAHHON KJIETKM pACTEHUS W
pereHepanuio TPAHCTEHHOTO PACTEHHS U3 TPAHC(POPMHUPOBAHHON KIIETKH PACTEHHSL.
KPATKOE OITACAHHUE IMMOCJIEJJOBATEJIbHOCTEN
[11] SEQ ID NO:1 mpencrasiser coboli mocienosarenbHocts JIHK  rpymmer
peryastopHeix snemeHToB sKkcnpeccnn win EXP, EXP-ANDge. Ubq:S, cocrosimyro u3
npomoropa (P-ANDge.Ubq:7), ¢yHkunoHanbHo cBsizanHoro 5’ ¢ jupepom (L-ANDge.
Ubq:2), ¢pyHkumonanmpHO cBsizaHHOro 5' ¢ uHTpoHOM (I-ANDge Ubq:2), monyueHHy u3
Andropogon gerardii.
[12] SEQ ID NO:2 mnpencrasnsier coboit mocnenosarenpHocts JIHK mpomoropa P-

ANDge.Ubq:7, nonyuennyro us Andropogon gerardii.
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[13] SEQ ID NO:3 mpencrasinsier coboii nocnenosarenbaocts JJHK munepa i 5 HTO,
L-ANDge.Ubq:2, nonyuennyto us Andropogon gerardii.
[14] SEQ ID NO:4 npencrasmsier coboii mnocnenosarenbHoct JIHK wunTpoHa I-
ANDge.Ubq:2, nonyuennywo u3 Andropogon gerardii.
[15] SEQ ID NO:5 mnpencraBnsier coboii mnocnenoBareiabHocts JHK 3 HTO, T-
ARUdo.TubA:1, nonyuennyto us Arundo donax.
[16] SEQ ID NO:6 mnpencrasiasier coboit mnocienoBarensHoct JHK EXP, EXP-
CaMV .358+Zm.DnaK:12.
[17] SEQ ID NO:7 npencrasinsier coboii mocnenosarenbuocts [IHK 3° HTO, T-Sb.Nltp4-
1:1:2, nmonyuennyto us Sorgum bicolor.
[18] SEQ ID NO: 8 mpexacraBnsier COOOW CHHTE3MPOBAHHYK)  KOIUPYHOIIYIO
NIOCJIEIOBATEIbHOCTD, ONTUMHU3UPOBAHHYIO JUISI SKCIPECCHH B PACTEHUU [-TIIOKYpPOHHAA3HI
(GUS, GOI-EcuidA+St.LS1.nno:1), ¢ mnpoueccHpyeMblM HWHTPOHOM, IIOJYYEHHBIM H3
TKaHecieUn(pUIHOro MHAynHupyemoro cseroM rena St-LS1 kaprtodens (moctym Genbank:
X04753).

HNOAPOBHOE OINUCAHUE U30OBPETEHUA
[19] H3o0pereHue npeniaraer perysiTOPHbIE 3JIEMEHTHI, 00JIaNaroIIe TeH-PeryJISTOPHOM
AKTUBHOCTBIO B pacTeHMsx. HykiIeoTuaHble NOCIEAOBATENBHOCTH 3THX PEryJIATOPHBIX
sneMeHTOB npeacrasieHbl kak SEQ ID NO:1-5. Otu perynaTopHble 3J€MEHTHl CIOCOOHBI
BJIMSITH HA HKCIPECCUIO (PYHKLMOHAIBHO CBSI3aHHOH TpaHckpubupyemoit monexyist JJHK B
TKAHSIX PACTEHUH M, CIIEIOBATENIbHO, PEryJHPOBaTh SKCIPECCHI0 TI'eHa (PYHKIHOHAIBHO
CBSI3aHHOTO TPAHCTE€HA B TPAHCTEHHBIX pacTeHHsX. M300pereHne Takke mpeaiaraet crnocoObl
Moau(pUKALIMK, TIOJYYEHUsT W MpUMeHeHusT pekoMOuHaHTHBIX Mojiekyn JIHK, comepskamux
NPEJIOKEHHBIE PETYJISITOPHBIE 3JeMeHThl. M300peTeHne Takke mpeayiaraeT KOMITO3HIIUY,
KOTOpbIE BKJIFOYAIOT TPAHCTCHHBbIC PACTHTENbHBIC KJIETKH, PACTEHUS, YaCTH PACTEHHH |
ceMeHa, coneprkamue pekoMmOmHaHTHBIe Mosiekysbl JIHK mo m3obperenuro, u cnocoObl ux
MOJTYYEHUS ¥ IPUMEHEHUSI.
[20] Cnenyromue onpeneieHuss U CIIOCOObI MPETHA3HAUEHBI JJISl JIYYIIEro ONpenesieHUs
HACTOSIIIETO U300PETEHNS M PYKOBOICTBA [ CIIELIMAJIFICTOB B JAHHOH 00JIACTH TEXHHUKH MPH
NPAKTUYECKOM TPUMEHEHHUU HacTosmero m3oopereHus. Ecnm He yka3aHO WHOE, TE€PMHHBI
CJIelyeT MOHMMATh B COOTBETCTBUU C OOLIETPHHSTHIM HCIOJIb30BAHUEM CIIEIIHATUCTAMHU B

COOTBETCTBYIOLIEH 00IaCTH TEXHUKU.
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Mouaexyast THK

[21]  Kak ucnonb3yercsa B gaHHOM nOKyMmeHTe, TepmMuH «HK» mmm «monekyna JIHK»
OTHOCUTCA K aAByxuenodeyHo mosekyne JIHK reHOMHOro wuaM CHUHTETHYECKOIO
IPOUCXOXKACHHS, M. €. TIONIUMEPY Ne30KCUPUOOHYKICOTUAHBIX OCHOBAHMH MM MOJIEKYJIe
JHK, cuutbiBaemoii ¢ 5'-koHua (Bbime) 10 3'-koHua (Huxke). Kak ucnosb3yercst B JTaHHOM
NOKyMeHTe, TepMuH «mocieaosarenbHocTh  JIHK»  otHOCcMTCS K HyKII€OTHAHOU
nocnenoBatenbHOCTH Mosekyel [IHK. HMcnonb3yemas B JaHHOM AOKYMEHTE TEPMUHOJIOTHS
COOTBETCTBYeT TepMuHosioruu pazaena 37 Ceoma denepanbubix mpasun CIIA, § 1.822 u
u3jokeHa B Tabsunax crangapra BOUC ST.25 (1998 r.), npunoskenue 2, tTadbmumsl 1 u 3.

[22] Hcnons3yemblli B JAaHHOM JIOKYMEHTE TEPMUH «peKkoMOMHaHTHast moiekyna JTHK»
npencrasisier codoit monekyny JIHK, comepxamyro komOuHanmo monekyn JIHK, kotopsie
He Moriu Obl BCTpEYaTbCs BMECTE€ B NpHpoae Oe3 BMeIIaTenbcTBa uesoBeka. Hampumep,
pexomOuHanTHast mosekyia JIHK moxer mpencrasnsite coboii monekyny JIHK, koropas
COCTOUT MO MeHbIIel mepe u3 AByx Mojaekyn JHK, rereposornyHbIx No OTHOWIEHUIO APYT K
npyry, monekyny JHK, xoropas conepxxut nocnenosarenbHocTs JAHK, koTopas otnndaercs
or nocneposarenbHocTert JIHK, cymecrsyromux B mpupozae, monexkyny JIHK, kortopas
BKJIFOUAET CHUHTE3MpOBaHHyX mnociaenosarenbHocTh JAHK, wnmu monekyny JAHK, koropas
Obuta BrimoyeHa B JIHK kierku-xo3smHa myTeM TeHETHYECKOH TpaHchopMauuu wWin
pelaKTUPOBAHMSI TE€HOB.

[23]  Ccbuika B 3TOH 3asiBKe Ha «BblaeneHHy0 Mojekyiay JHK» wmnu skBUBajeHTHBIN
TepMHUH WiIM (pasy npeaHasHadeHa i oOo3HadeHuss Toro, 4ro Mojekyna JIHK
npeAcTaBysieT coOOW MOJIeKyy, KOTOpasi MPHUCYTCTBYET OTAENbHO WJIM B KOMOWHAIMU C
APYTUMU KOMIIO3ULIMSIMM, HO HE B CBOEM NPUPOJHOM OKpykeHuu. Hampumep, snemeHTHI
HYKJIEMHOBOM KHCIIOTBI, Takue Kak KOOUPYIOLas IOCJIeN0BaTENbHOCTb, WHTPOHHAsS
MOCJIEIOBATENbHOCTh, HETPAHCIUpyeMasi JIWAepHas IOCIeNOBaTeNbHOCTh, MPOMOTOpPHAs
MIOCJIEIOBATENBHOCTD, MOCIEI0BATENbHOCTh TEPMHUHALIMU TPAHCKPUILUU U T.I., KOTOpBIE
npupoaHbIM  oOpasom mpucytctByroT B JIHK reHoma opraHm3ma, He CUHMTAOTCS
«BBIZIEJIEHHBIMI NIPH YCJIOBUH, YTO 3JIEMEHT HAXOAUTCsI B FTeHOME OpraHu3Ma U B TOM MeCTe
reHOMa, B KOTOPOM OH BCTpe4aeTcs B MPUPOAHBIX ycloBUAX. OIHAKO KaXIblil U3 3THUX
3JIEMEHTOB W TOAYACTH STHX 3JIEMEHTOB OYyAyT «BBIAENEHB» B paMKaxX HACTOSIIEro
PACKpBITHS, €CIIU 3JIEMEHT HE HAXOAMTCA B N'€HOME OpraHu3Ma U B TOM MeECTe€ I€HOMa, B
KOTOPOM OH BCTPEYAETCs B NPUPOAHBIX ycioBusAX. [logoOHBIM 00pa3om, HYKJIEOTHIHAS
MOCJIEIOBATEIBHOCTD, KOANPYIOIIasi WHCEKTULMAHBIN OeJIOK WK JIF0OOH BCTPEUYArOIIUIICS B

NPUPOAE€ HWHCEKTHLUAHBIA BapHAaHT 3TOro Oenka, OyAeT BbIIENEHHOW HYKJIEOTHAHOM
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MOCJIEOBATEIBPHOCTBIO, €CJIM 3Ta HYKJIEOTUAHAs MOCIeN0BaTeabHOCTh He HaxoauTes B JIHK
OakTepuu, U3 KOTOPOH B mpupoge oOHapy’KeHa IMOCIeN0BATENIbHOCTh, KOIUPYIOIas OeNoK.
CuHTe3upoBaHHAsE HYKJIEOTUAHAs IOCJIEN0BATENbHOCT, KOAUPYIOLIAs aMHHOKHCIOTHYIO
HIOCJIEIOBATENIbHOCTD BCTPEYAIOIIEroCs! B MPUPOJIe MHCEKTULUAHOTO Oenka, OyaeT CUMTaThes
BBIIEJICHHON Ui Liesieil Hacrtosero msoOperenus. s 1enell HACTOSINEro pPacKpbITHS
mo0ast  TpaHCr€HHas  HYKJIEOTHAHAs  IOCJIENOBATENbHOCTb, T. €. HYKJICOTHAHAS
nocienosatenbHocTh JIHK, BCTpOoeHHasi B T€HOM KIIETOK pPacTeHMs WM OaKTepHd HIIH
NPUCYTCTBYIOIIasi BO BHEXPOMOCOMHOM BEKTOpe, OyIeT CYHTaThCs  BBIICJICHHOM
HYKJIEOTUJHON MOCJIEeOBATEIbHOCTBI) HE3aBHUCUMO OT TOIO, MNPUCYTCTBYET JHM OHA B
IUIA3MUEC WM aHAJOTHYHOW CTPYKTYpe, HCIONB3yeMOH Mt TpaHC(hOpMAlMH KIETOK, B
T€HOME pPAcTeHMs WiIM OAaKTepPHH WM TPUCYTCTBYET B OOHAPYKUBAEMBIX KOJIMYECTBAX B
TKaHSX, TIOTOMCTBE, OMOJIOTHYeCKHX 00pa3lax WM TOBAPHBIX MPOAYKTaX, MOJYYEHHBIX U3
pacTeHus Wi OaKTEepHUH.

[24] Kaxk HUCIIONb3YyETCsI B JaHHOM JOKYMCHTE, TCPMHUH «UMOCHTUYHOCTD
MOCJIEOBATENbHOCTEW»  OTHOCUTCST K  CTENEHW MACHTHYHOCTH JABYX ONTHMAJIBHO
BBIDOBHEHHBIX  IMOJUHYKJICOTHIHBIX  IOCJIENOBATEIbHOCTE WJIM JABYX  ONTHMAJIBHO
BBIPOBHEHHBIX  MOJUMENTUIHBIX  MOciaeAoBaTeNnbHOCTe. ONTUMaIbHOE  BbIPAaBHUBAHUE
IIOCJIENOBATENBHOCTEN co37aercst yTeM PY4YHOrO BbIpaBHUBaHMUs IBYX
MOCJIEIOBATEIbHOCTEH,  HANpUMeEp,  OSTAJIOHHOHM  IOCJIENOBAaTEIbHOCTH W APYIrou
HOCJIEIOBATENIbHOCTH,  YTOOBI  MAaKCHMAJIbHO  YBEJIWYHUTh  KOJHMYECTBO  COBIAICHUI
HYKJICOTUJIOB B BBIPABHUBAHUU IOCJIEAOBATEIbHOCTEN C COOTBETCTBYIOIUMH BHYTPEHHUMHU
HYKJICOTUJHBIMA BCTaBKamy, peneuusiMu win rnamu.Kak ucnonedyercs B AaHHOM
IOKYMEHTE, TEPMHUH «OTAJOHHAs IOCJIEAOBATENLHOCTEY OTHOCUTCS K ITOCIENOBATEIBLHOCTU
JHK, npencrasnennoii nox SEQ ID NO: 1-5.

[25] Kak wucnonedyercs B JAHHOM JOKYMEHTE, TEPMHUH «IIPOLIEHT MIEHTHUYHOCTH
MOCJIEIOBATENbHOCTHY WM IPOLEHT HUAEHTUYHOCTH» Ui  «%  UIEHTUYHOCTH»
NpEeACTaBIsIET COOOH OO UACHTUYHOCTH, YMHOXKEeHHYI0 Ha 100. «J1ons HIeHTHYHOCTI ISt
MOCJIEIOBATENbHOCTH, ONTHMAJIBHO BBIPOBHEHHOH C 3TAJIOHHOH MOCJIENI0BATEIbHOCTHIO,
NpEeACTaBIsieT COOOH KOJMYECTBO COBIAIEHUI HYKICOTHIOB B ONTHMAaJIbHOM BBIPABHUBAHUH,
pa3zmeneHHoe Ha oOInee KOJUYECTBO HYKJIEOTHAOB B JTAJOHHOH IOCIENOBATENIbHOCTH,
HampuMep, oO0Ilee KOJMYEeCTBO HYKJICOTHAOB B TOJHOM JJIMHE BCEH OTAJIOHHOU
NOCJIEIOBATENbHOCTH. TakuM 00pa3oM, OAMH BAapUAHT OCYIIECTBIEHHS H300peTeHUs
npenycmatpuBaer Monexkyny JIHK, coxmepxaimyro nocnenoBaTenbHOCTb, KOTOpas IpHU

ONTUMAJIbHOM BbIpaBHUBAHUU C 3TaJIOHHOM nocCJCa0BaTCIbHOCTBIO, HpeI[CTaBHeHHOﬁ B
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nanHoMm nokymenTe noa SEQ ID NO: 1-5, umeer no MeHblue Mepe OKOJIO 85 MpOLEHTOB
UIEHTUYHOCTH, [0 MEHbIIEH Mepe OKOJO 86 MPOLEHTOB WACHTUYHOCTHU, IO MEHBILIEH Mepe
OKOJIO 87 MPOLIEHTOB UAEHTUYHOCTH, 10 MEHbIIEH Mepe OKOJIO 88 MPOLEHTOB UACHTUYHOCTH,
0 MeHblIel Mepe OKOoJo 89 MpOLEHTOB WAEHTHUYHOCTH, MO MEHbLIeH Mepe okosno 90
INPOLEHTOB MIAEHTHYHOCTH, IO MEHbLIEH Mepe Okoyno 91 mpoueHTa HAEHTHUYHOCTH, IO
MEHBLIEH Mepe OKOJIO 92 MPOLEHTOB UASHTUYHOCTH, [0 MEHBLIEH Mepe OKOJIO 93 MpOLEHTOB
UIEHTUYHOCTH, N0 MEHbIIEH Mepe OKOJO 94 MpOLEHTOB UACHTUYHOCTH, 110 MEHbIIEH Mepe
OKOJIO 95 MPOLEHTOB UAEHTUYHOCTH, 110 MEHbIIEH Mepe 0OKOJIO0 96 MPOLEHTOB UAEHTUYHOCTH,
II0 MEHbIIEH Mepe OKOJO0 97 mpOLEHTOB HAEHTUYHOCTH, MO MEHbIIEH Mepe OKolo 98
IIPOLIEHTOB MJIEHTUYHOCTH, IO MEHBbILIEH Mepe OKOJO0 99 MpOLEHTOB MAEHTUYHOCTH WM IO
MeHbLIel Mepe 0ko0 100 NpoLeHTOB UAEHTUYHOCTH 3TAJIOHHON MOCIEA0BATEIBHOCTH.
PeryasiTopHbie 3/1€MEeHTHI

[26] PerynsaTopHble 3JIEeMEHTBI, Takue Kak MPOMOTOPSHI, JIUIEPHbIE MOCIEAOBATEIbHOCTH
(trakke wm3BectHble kak S5° UTR), sHxaHcepbl, HHTPOHBI U OOJACTH TEPMHHALUH
tpanckpunuuu (umm 3° UTR), urparor HEOTHEMIIEMYIO POJib B OOIIEH 3KCIPECCUU ITeHOB B
JKUBBIX KJIETKaX. TE€PMUH «PEryJIATOPHBIA 3JIEMEHT», UCIOJb3YEMbId B JAHHOM AOKYMEHTE,
otHocuTcst k monekyne JIHK, oOmamaromeli akTHBHOCTBIO, peryimpyromeil red. TepMuH
«aKTUBHOCTb, PEryJIUPYIOLIasi NEeH», HUCIONb3yeMbI B AAHHOM JOKYMEHTE, OTHOCHUTCS K
CIIOCOOHOCTH BJIMATH HAa 3KCIPECCHI0 (PYHKLMOHANIBHO CBSI3aHHOW TPaHCKPHOMPYEMOil
monekysbel JIHK, Hampumep, myTeM BO3AEHCTBHMS HAa TPAHCKPUILMIO WM TPAHCISILIHIO
(YHKIIMOHATIBHO CBSI3aHHOW TpaHCcKpuOupyemoii Mosexkynel JIHK. PerynastopHeie 351€MeHTHI,
TaKue KaK MPOMOTOPBI, JIUAEPHBIC MOCIEeN0BATEIbHOCTH, SHXaHcepbl, HHTpoHbI U 3 UTR,
KOTOpble QYHKIIMOHUPYIOT B PACTEHUSIX, IPUTOIHBI i1 MOTU(PHUKALH (EHOTUIIOB pAaCTEHUI
C IOMOLIBIO T€HHON UHXXEHEPUH.

[27] Hcnone3yeMblil B JTaHHOM JOKYMEHTE€ TE€PMHUH «IPYINa PEryJsATOPHBIX 3JIEMEHTOB
SKCIpeccun» WM  nocienosaTenbHOCTh  «EXP»  Moxer OTHOCUTBCA K Ipymnme
(PYHKLIMOHATBHO CBSI3aHHBIX PETYJATOPHBIX 3JIEMEHTOB, TAKUX KaK YHXAHCEPBI, IPOMOTOPBI,
auAepbl W MHTPOHBL Hampumep, rpynmna peryiasiTOPHBIX 3JEMEHTOB 3KCIPECCUU MOXKET
COCTOSITb, HANpPUMEpP, M3 TPOMOTOPA, (PYHKUMOHAJIBHO CBSI3aHHOTO S5' ¢ JHIOEpHOM
MOCJIEIOBATENbHOCTBIO, (DYHKIIMOHAIBHO CBSI3aHHOW 5' C MOCIENOBATENbHOCTHIO HMHTPOHA.
EXP, npuronHbIii 1151 MPaKTUYECKOTO MPUMEHEHHsI TaHHOTO U300PETEeHNs, PEACTABIICH KaK
SEQ ID NO:1.

[28] PerynaropHble 51€MEHTBI MOTYT XapakTepU30BaTbCA HX NPOPHIEM 3KCIPECCUH

F€HOB, HAIIPpUMEP, MNOJOKUTCIbHBIMHU 15005 W07 OTpULATCJIbHBIMU B(I)Q)eKTaMI/I, TaKHUMH KakK
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KOHCTUTYTHUBHAsI SKCIIPECCHsI WM BPEMEHHAsi, POCTPAHCTBEHHAs, CBsI3aHHAsI C Pa3BUTHEM,
TKaHeBasi, SKOJIOTH4ecKasi, PU3NOJOrHUIeCcKasi, MaTOJOTHUECKasi SKCIPECCHs, KJIETOUHBIN IIHKII
WM XMMUYECKU pearupyromas 3KCIpeccHs, a Takke JIIoOble MX KOMOMHAIUM, a TakKXKe
KOJIMYECTBEHHBIMU WJIM KAa4eCTBEHHbIMH Mpu3Hakamu. Kak wucnonb3yercss B JaHHOM
JIOKYMEHTE, TePMHUH «TPO(HIIb SKCIPECCHH T'eHa» MpeAcTaBisier coOoi Joboi mpoduib
TpaHCKpUMUUK (PyHKIMOHANBHO cBsidaHHONW Monekyael JIHK B Tpanckpubupyemyro
mosiekyiny PHK. Tpauckpubupyemas monekyna PHK wmoxer ObiTh TpaHCIMpOBaHa C
o0OpazoBaHMEM MOJIEKYJIbI Oeflka WM MOXKeT O0eCHeYdTh AHTUCMBICIOBYIO MM IPYTYIO
peryasitopayro mosekyiny PHK, takyro kak asyxuenodeunas PHK (quPHK), tpancnoprhas
PHK (tPHK), pubocomnas PHK (pPHK), wmukpoPHK (mukpoPHK), wmanas
unrepdepupyromas PHK (MuPHK) u T.11.

[29] Kak ucronb3yercsi B JaHHOM JOKYMEHTE, TEPMUH «3KCIpeccust Oelikay MmpeacTaBiisieT
coboii r000i npoduie TpaHCISAIMU TpaHCKpuOupyemoi Monekysel PHK B Monekyiy Oenka.
Okcnpeccusi Oenka MOXKET XapaKTepU30BaTbCs €ro0 BPEMEHHBIMH, IMPOCTPAHCTBEHHBIMU,
CBSI3aHHBIMH C PA3BUTHEM HJIM MOP(OIOrHYECKIMU KaueCTBAMH, a TAK)KE KOJINIECTBEHHBIMH
WA KaueCTBEHHBIMU MOKA3aTENAMU.

[30] IIpoMOTOp MOXXHO HCHOJNB30BATh B KA4E€CTBE PEryJATOPHOIO JJIEMEHTa IS
MOZYJIUPOBAHUS SKCIPECCUU (PYHKLHMOHAJIBHO CBA3AHHON TPAaHCKPUOUPYEMOH MOJIEKYJIbI
JHK. Kak ucnonb3yercss B JaHHOM JOKYMEHTE, TEPMUH «IIPOMOTOP» OOBIYHO OTHOCUTCS K
monekyJie JIHK, koropast yuactByer B pacrno3HaBaHuu u cBasbiBaHuu PHK-nonumepasst 11 u
Apyrux OeJKOB, TAKUX KaK AEHCTBYIOLINE B TPAHC-TIONOKEHHH (DAKTOPBI TPAHCKPHIILIUH, IS
VMHULMALMK  TpaHcKpunuuu. IIpomoTop MoxeT ObITh NEepBOHAYANBHO BBIAENEH H3 S'-
HeTpaHcupyemoit obmactu (5° HTO) reHOMHOM KONMUHM TeHa, WU Ui LeNeld JaHHOTO
OMMCAHUS MPOMOTOPBL, TMPEAJIOKEHHbIE B HACTOSINEM AOKYMEHTe, COJAep:KaT IMPOMOTOp,
(PYHKUMOHATBHO CBsI3aHHBIH 5' ¢ JHuaepoM. AJBTEPHATUBHO, MPOMOTOPBI  MOTYT
NPEACTaBJISATh COOOM TOJYyYEeHHbIE MyTeM CUHTe3a Win obOpaboraHHble Moyekyibl JIHK.
IIpoMOTOpBI Takke MOTYT OBITh XHUMEPHBIMH. XHUMEpPHBbIC MPOMOTOPHI MOJYYAT IMyTEM
CIUSIHUS IBYX WJIM HECKOJbKHUX rereposiorndHbix mosekyn JHK. IIpomorop, npumeHUMBIi
NpU OCYLIECTBICHUH NaHHOro n3oOperenus, npencrasieH B Buae SEQ ID NO:2 wmm ero
(parMeHTOB WM BAapUAHTOB. B KOHKPETHBIX BAapHUAHTAX OCYLIECTBJICHHS H300PETEHHs
3asBneHHble MoJekyisl JIHK u mroOble X BapwaHThl MM NPOM3BOIHBIE, KaK OMHMCAHO B
JAHHOM JIOKYMEHTE, Jajiee ONPEeNessIIoTCs Kak OOJamaroIiyue MpOMOTOPHOW aKTHBHOCTBIO,
T.€. CIOCOOHbIE NEHCTBOBAaTh B KayeCTBE IPOMOTOpPA B KIIETKE-XO3SMHE, HAIPUMEp, B

TPAHCT€HHOM pAaCTeHUU. B Ipyrux KOHKPETHBIX BAapUaHTaX OCYIIECTBIEHHUs (parMeHT
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MOKET OBITh OMPENENIeH KaK MPOSIBIISIOMUNA MPOMOTOPHYIO aKTUBHOCTh, KOTOPOH oOyamaer
UCXOAHAsi MOJIEKYJIa TIPOMOTOPa, U3 KOTOPOI OH MOJIydeH, Wil (PParMeHT MOXKET CONepKaThb
«MUHUMAJIBHBIA TTPOMOTOpPY», KOTOpPBIA oOecrneunBaeT 0a30BbIH YPOBEHb TPAHCKPHUIILIHMU U
conepxut TATA-O0KC miam 3KBUBaNEHTHYIO mocnenoBaTenbHocTh JJHK mist pacno3HaBaHwust
u cBsa3biBaHus koMiuiekca PHK-nonumepaser 11 1 nHULManuy TpaHCKPUIILIMU.

[31] B onHOM BapuaHTe OCYIIECTBJCHUS TPEACTABICHbI (PparMeHThl MPOMOTOPHOIM
MOCJIEAOBATEIbHOCTH, PACKPBITOW B JAHHOM JOKyMeHTe. ®parMeHTbl MPOMOTOpPa MOTYT
o0jamaTh MPOMOTOPHON AKTHBHOCTBIO, KaK OIMUCAHO BBIIE, M MOTYT HCIIOJb30BATHCS
OTAENbHO WJIM B COYETAHUU C JPYTMMU MPOMOTOpaMH U (PparMeHTamMH MPOMOTOPOB,
HarpuMep, NMPU KOHCTPYUPOBAHUU XUMEPHBIX MPOMOTOPOB, UJIM B COYETAHUH C IPYTUMHU
3JIEMEHTAMU SKCIPECCHH U ()parMeHTaAMHU 3JIEMEHTOB SKCIIPECCUHU. B KOHKPETHBIX BapHUaHTax
OCYINECTBJICHHs] MPEIOKEHbI (PparMeHThl MPOMOTOpa, COJEpKallhe IO MEHbIIeH Mepe
0Kk0J10 50, MO MeHbIIeW Mepe OKOJO 75, MO MEHbLIEeH Mepe OKoJo 95, mo MeHbLuel Mepe
okoso 100, mo meHbIei Mepe okosio 125, no MeHbluel Mepe okoio 150, mo MeHbluel Mepe
okoJ1i0 175, mo meHbiei Mmepe okoio 200, Mo MEeHbLIEH Mepe OKOJIO 225, MO MEHbIIEH Mepe
oko0J10 250, o MeHbIe Mepe 0koJio 275, no MeHbluel Mepe okoio 300, Mo MeHbIIel Mepe
okos10 500, mo MeHbiel Mepe okosio 600, mo MeHbluel Mepe okoino 700, Mo MeHbIIeH Mepe
okosio 750, mo MeHblel mMepe okoio 800, mo menbuiein Mepe okosno 900 unu Mo MeHbIIen
mepe okoio 1000 mocnenoBaTeNbHBIX HYKJIEOTHIOB wuiau Oonee Mosekynsl JIHK,
oOnanaroieii MpOMOTOPHON AKTUBHOCTBIO, KAaK OMUCAHO B JAHHOM nokymeHTte. CrocoObl
MOJIy4eHHUs] TaKUX (PPAarMEHTOB M3 HMCXOIAHON MOJIEKYJIbl MPOMOTOpPA XOPOLIO HM3BECTHBI B
TaHHOM 00JIaCTH TEXHHKH.

[32] Komnosunuu, npousBogubie mpomoTopHoro snementa SEQ ID NO:2, Takuwe kak
BHYTPEHHHE WM 5 -Iejlelny, HampuMmep, MOTyT OBbITh TOJY4YeHbl C HCIOJIb30BAHHEM
crocoOOB, HM3BECTHBIX B JAHHOW OOJNACTH TEXHUKH, IJIS YJIYYIIEHUS W HU3MEHEHHUs
SKCIPECCHH, B TOM YHCJIE MyTeM YIOaJeHHs SJIEMEHTOB, KOTOpPbIE OKa3bIBAIOT JIHOO
MIOJIOKUTENBHOE, JINOO OTPULIATEIbHOE BJIMSIHHE HA HKCIPECCHI0, NyONUPYIOMUE 3JIEMEHTHI,
OKa3bIBAIOIINE TIOJIOKUTEIBHOE WJIM OTPULIATEIbHOE BIIMSIHUE HA SKCIPECCUIO; H/WH
OyOnupoBaHWE WM YIOAJCHHE DSJIEMEHTOB, OKA3bIBAIOIIMX TKaHe- WM KIETOYHO-
cnenuduyueckoe AecTBHEe Ha JKCrpeccuio. KOMMO3WIUMHN, TPOU3BOAHBIE MPOMOTOPHOTO
sanementa SEQ ID NO:2, congepxamue 3" neneunn, B KOTOpbiX 35ieMeHT TATA-O0OKC wu ero
SKBHUBAJIEHTHAsl TMOCJIEAOBATENbHOCTh W YJAJEHHAs HIKENeKallasi MOCIEeI0BATEIbHOCTD
MOTYyT OBITh HCIOJB30BAHBL, HAMPUMEP, JUISI TIOJYYEHUS OHXAHCEPHBIX 3JIEMEHTOB.

I[aaneI‘/'ImHe yYAaJI€HHUsT MOI'yT OBITh CACIaHbI OJIs1 yHAaJICHUS JIHOOBIX QJIEMCHTOB, KOTOPBIC
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UMEIOT MOJIOXKUTEJIbHBIE WM OTPULATENbHbIE 3HAYEHUS;, TKaHEeCHeH(PpUIeCKuil, KIETOUHO-
cneunpuUecKuil; WM 3aBUCSINNME OT BPEMEHHU (Takue Kak, HO HE OrpaHUYUBASICh JTUM,
LIUPKAHbIE PUTMBbI) BIUSIOT Ha SKCIpPeccHio. IIpOMOTOPHBIN 3JI€MEHT, IPEeACTaBIEHHBIA KaK
SEQ ID NO:2, u nonyueHHbIe U3 HETO (pparMEeHThI WIN 3HXAHCEPbl MOXKHO HCIIONIb30BaTh IJIs
NOJIy YeHHs] KOMITIO3ULIMHA XUMEPHBIX 3JIEMEHTOB PEryJIALIUA TPAHCKPUIILIUH.

[33] B cooTtBercTBUM C M300peTeHHMEM NPOMOTOpP WM (PPArMEHT MPOMOTOPA MOXKHO
aHAJIU3UPOBATh HA TMPUCYTCTBUE H3BECTHBIX S3JIEMEHTOB IIPOMOTOpPA, T.€. XapaKTEePUCTUK
nocienosarenbHocty JIHK, takmx xak TATA-OOokc u apyrue W3BECTHbIE MOTHBBI CaiTa
cBsi3bIBaHUS (pakropa TpaHCKpunuuu. MneHTU(UKAIMS TaKUX M3BECTHBIX 3JIEMEHTOB
POMOTOPA MOXKET OBITh HCIIOJIB30BAHA CIIEL[HATUCTOM B JAHHOH oOyacTu it pa3paboTKH
BAapPHAHTOB POMOTOPA, UMEIOIINUX MAaTTePH SKCIPECCUH, CXOAHBIN C UICXOIHBIM IPOMOTOPOM.
[34] Kak HUCIOJB3YETCsI B JAHHOM JOKYMCHTE, TEPMHH «IHIACPHAs MOCJICAOBATEIbHOCTDY
otHocuTcst k Monekyie JIHK, BoimenenHoii u3 Herpancnupyemoit 5 -obnmactu (5° UTR) rena
U ONpenessieMoOl, Kak MPaBWIO, KAaK HYKJIEOTUAHBIA CErMEHT MEXAYy CaWTOM Hadaia
tpanckpunuuu (TSS) wu calitoMm Hauanma mOCIENOBaTENbHOCTH, KOAHMPYHOLIEH Oenok.
ANBTEpPHATUBHO, JUEPHbIE MOCIENOBATENIBHOCTH MOTYT MPEACTABISTh COOON MOTyUeHHBIE
cuHTe3oM wiMn peryaupyemsie ssemeHTbl [IHK. JlupepHyro nocnenoBaTenbHOCTb MOXKHO
UCIOJIb30BaTh B KadeCcTBe 5  pPEryJATOPHOIO 3JIEMEHTAa Uil MOAYJUPOBAHUS 3KCIPECCUU
(YHKUNOHATIBHO CBs3aHHON TpaHcKkpuOupyemoii monekynel JIHK. JlupepHbele MoJexysibl
MO’KHO HCIIOJIb30BaTh C IeTEPOJIOTMYHBIM IPOMOTOPOM HJIM C MX HATUBHBIM NPOMOTOPOM.
JIunep, MpUMEHUMBIH NIPU OCYLIECTBIEHHN JaHHOTO n300peTeHus, npencrasieH B Buae SEQ
ID NO:3 unu ero ¢pparMeHTOB WJIM BapUAaHTOB. B KOHKPETHBIX BapUaHTaX OCYINECTBJICHHSI
takue nociaenosarenbHoctu JIHK MoryT ObITh ompeneseHbl Kak CriocOOHbIe NEeHCTBOBAThH B
Ka4yecTBe Jepa B KIJETKe-XO35MHE, BKJIIOYas, HalpuMep, TPAHCTEHHYIO DPaCTUTEIbHYIO
KJIeTky. B ogHOM  BapuaHTe = OCYLIECTBJEHUS ~ Takue  IOCIEAOBATENbHOCTU
pactupOBBIBAIOTCS KaK COZEPIKAIINE JIUACPHYIO aKTUBHOCTb.

[35] JlunmepHele mocnenosatenbHOCTH (Takke HasbiBaemble S° UTR) mz SEQ ID NO: 3,
MOTYT COCTOSITh U3 PETyJIATOPHBIX 3JIEMEHTOB WJIM MOTYT PUHUMATh BTOPUYHbIE CTPYKTYPHI,
KOTOpbIE MOTYT BIHSTh Ha TPAHCKPUIILHUIO WM TPAHCISLMIO (PYHKIMOHAJIBHO CBSI3AHHOM
Tpanckpudupyemoit monekyiasl JJHK. Jlunepnyro nocnenosarensHocts u3 SEQ ID NO: 3
MOXXHO HCIIOJIb30BaTh B COOTBETCTBUM C M300pETEHHEM Ui TOJIYYEHUS XHUMEpPHBIX
PETYJSTOPHBIX 3JIEMEHTOB, BIMSIOLINX HA TPAHCKPHUITLUIO UM TPAHCISIIHIO (PYHKIIMOHAIBHO

CBSI3aHHOH TpaHCKpuOupyemoit mosnexyssr JIHK.
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[36] Kak ncnone3yercss B JaHHOM AOKYMEHTE, TEPMHUH «MHTPOH» OTHOCHUTCSI K MOJIEKYJIE
JHK, xoropasi MokeT ObITh BBIAENEHAa MM HWACHTU(PUIMPOBAHA U3 T'€HA, U MOXET OBITh
OTperiesieHa B IIeJIOM Kak 00JiacThb, CrulalicipoBaHHas BO BpeMsi 00pabotku marpuuHoii PHK
(MPHK) mnepen TpaHcnsuuel. AJNBTEPHATHMBHO, WHTPOH MOXET MPEACTaBIATh COOOM
NOJIyYeHHBbIH CHUHTEe30M uiu peryaupyemsbiii snemeHT JHK. MHTpoH MOXeT comepxkartb
HHXAHCEPHBIE 3JIEMEHTHI, BIMSIOLINE HA TPAHCKPUILMIO (PYHKIIMOHAJIBHO CBSI3aHHBIX T'€HOB.
HWHTPOH MOXHO HCNOJNB30BaTh B KA4eCTBE PETYJSITOPHOIO 3JIEMEHTA Ui MOAYJISALIUU
SKCIpeccur (PYHKLUHUOHAJIBHO CBSI3aHHOW TpaHckpuoOupyemoit monekyiasl JIHK. Koncrpykums
MOXET COIep:KaTh MHTPOH, MPUYEM HHTPOH MOXKET OBITh WM HE ObITh F€TE€POJIOTUYHBIM I10
OTHOILIEHHIO K TpaHcKpuOupyemoit monekyse JIHK. Ilpumepbl HHTPOHOB B JaHHOM 00jacTh
TEXHUKH BKJIFOYAIOT UHTPOH akTuHA puca u uHTpoH HSP70 kykypys3bl.

[37] VY pacTeHuii BKJIIOUEHHE HEKOTOPBIX MHTPOHOB B I'€HHBbIE KOHCTPYKLMU MPUBOJAUT K
nosbimeHHOMY HakorieHnto MPHK 1 OenkoB 1o CpaBHEHHIO ¢ KOHCTPYKIHMSMH, B KOTOPBIX
UHTPOH OTCYTCTBYET. DTOT 3 (EeKT MOTyUnI Ha3BaHNE K HHTPOH-OTIOCPETOBAHHOE YCUIIEHHE
(IME) skcnpeccun reHoB. IHTpOHBI, KOTOpBIE, KaK M3BECTHO, CTUMYJIUPYIOT 3KCIPECCHIO B
pacTeHusx, ObUTH MAEHTU(UIIMPOBAHbI B reHax KyKypy3bl (Hanpumep,, tubAl, Adhl, Shl u
Ubil), B renHax puca (Hampumep, tpl) U B reHaxX IBYAOJBHBIX PACTEHUH, TAKUX KaK T'€HbI
neryauu (Hampumep, rbcS), kaprodens (Hanpumep, st-lsl) m w3 Arabidopsis thaliana
(mampumep, ubq3 u patl). bbuto mokasaHo, 4TO AeNENH WM MyTallM B caiiTax CrulalicuHra
MHTPOHA CHIKAIOT OSKCIPECCHUI0 T'€HOB, yKa3blBasi HA TO, YTO CIUIAMCHUHT MOXET ObITb
HeoOxomum g IME. Opnako IME y nBynosibHBIX pacTeHMil ObLT NMOKa3aH TOYEYHBIMH
MyTalMsIMA B caliTax croiaiicuara reHa patl ot A. thaliana. Beiio moka3aHO, dYTO
MHOTOKPAaTHOE HCIOJIb30BAHUE OJHOIO M TOrO XK€ HMHTPOHA B OJHOM pACTEHUU HMEET
HeoCTaTKu. B 3Tux ciy4asx HeoOXOAMMO UMeTh HAO0Op OCHOBHBIX KOHTPOJIbHBIX 3JIEMEHTOB
IUIE  KOHCTPYMPOBAHHUS  COOTBETCTBYIOIIMX  3JIeMEHTOB  pekomOunanTHOW  JIHK.
WnnrocTpaTUBHBIA  MHTPOH, MPUIOAHBIA JJIsl MPAKTUYECKOrO MPUMEHEHUs JaHHOIO
u3o0perennst, npeacrasieH kak SEQ ID NO:4.

[38] Kax wucnonb3yercss B AaHHOM JOKYMEHTE, TepPMHHbI «3’-MOJEKyJla TepMHUHALUU
TPAHCKPUMUUNY, «3’-HeTpaHciaupyemas obmacte» minu «3° UTR» OTHOCSTCA K MOJEKyJe
JHK, xotopasi MCIONB3yeTcss BO BpeMsl TPAHCKPUIIMU B HETpaHCIMpyemol obmactu 3'-
gactu Mmousiekysisl MPHK. 3’-Herpancnmupyemasi oOnacte Mmonekyiasl MPHK wmosker ObITh
NOJIydeHa MyTeM CHeUU(UYHOrO paciieruieHuss W 3 -TOJNMaJACHUIMPOBAHUS, TaKKe
usBecTHOro kak mnomuA-xsoct. 3° UTR wmoker ObITh (YHKIMOHAJIBHO CBs3aHA C

TpaHckpudupyemoii mojnekysnoit JIHK u pacronararbest HIke TPAHCKPHOUPYEMOU MOJIEKY JIbI
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JHK u MoxeT BKJIFOYAaTh CUTHaJ MOJHAJECHUIUPOBAHUSA U APYTrHe PeryIsTOPHbIE CUTHAJIBL
CHOCOOHBIE BIMATH HA TpaHCKpunuuio, oOpadorky MPHK wumm skcrpeccuro TeHOB.
Cunraercs, 49TO NOMMA-XBOCTBI y4acTBYIOT B oOecneueHnn crabunmpHocTn MPHK u B
UHULMAIMK TpaHcuauuu. IIpumepbl 3° Mojekysn TepMHUHALMK TPAHCKPUILMU B JaHHOM
obnactu nmpeacTaBisIOT codoii 3° 0bnacTe HOMAMMHCUHTA3bL, 3~ 00nacTh hspl7 mmenunsl, 3°
obnacTh Masiol cyObenuHUIBI pyOucko ropoxa, 3 obmacts E6 xmonka u 3" UTR koukcuna.
[39] 3" UTR 00BIYMHO HaxXxOIsT MOJIE3HOE MPUMEHEHUE s PEKOMOMHAHTHON 3KCIPeCCHu
onpeneneHHbix Mojiekya JIHK. Cnabas 3° UTR moxeT reHepupoBaTh CUMTHIBAHUE, KOTOPOE
MOKET TMOBIUATH Ha skcrpeccuto Monekyasl JIHK, pacnonokeHHOM B COCemHMX
SKCIIPECCUOHHBIX KacceTax.Haanexamuii KOHTpOJNb TEPMHUHALMK TPAHCKPUIILUU MOXKET
NPEAOTBPATUTh CUYUTBIBAHHE B mocienoBatenpbHocTAX JHK (Hampumep, npyrux kaccer
SKCIIPECCUH), PACTOJOXKEHHBIX HIDKE MO XOAY TPAHCKPHIILUH, U MOXKET JIOMOJHUTENBHO
obecrieuntsb 3¢ pexkTuBHy0 pernupkysinuo PHK-monumvepassl aiis yiydimeHns SKCpeccun
reHoB.D¢ddexkTuBHas TepMuHaimsa TpaHckpunuuu (BeicBodokaerne PHK-monmumepaser 11 u3
JHK) sBnsieTcsi mpennochUIKOW Al TOBTOPHOM WHHUIMALMKM TPAHCKPHUIILMU U, TaKUM
o0pa3zoMm, HEMOCPEACTBEHHO BIHsIET Ha OOmmMi ypoBeHb TpaHckpunrta. Ilocie TepmuHanmm
Tpanckpunuuu 3penas MPHK  BeicBOOOXmaercs w3 Mecra CHHTE3a, a MaTpuLa
TpaHCIOPTUPYeTCss B LUTOIIAa3My. Oykapuornueckue MPHK Hakamnuarorcs B BuIe
nomi(A)-¢popM in vivo, 9To 3aTpyAHSAET OOHapy»KeHHe CAalTOB TEPMHHALUU TPAHCKPHIILIUH
o0bruHbIME MeTonmamu. OnHako npenckasanue (yHKIUOHATbHBIX M 3¢ dexTuBHbX 3~ UTR
Meronamd  OMOMH(OPMATHKM  3aTPYAHEHO  W3-3a  OTCYTCTBHS ~ KOHCEPBATHBHBIX
nocnenosarenbHocTel JIHK, xoTopbie mo3Bosmiu Obl JiIerko npeackasatb dpdekTuBHy 3’
UTR.

[40] C mpakTudeckoil TOYKH 3peHusi 00brMHO BbIroaHO, uToObl 3° UTR, ucnons3dyemasi B
KacceTe JSKCrIpeccuu, oldianana ClIenyrluMHu xapakTepuctukamu. Bo-mepebix, 3° UTR
nookHa ObITh crmocoOHa 3(G@EKTUBHO W IEHCTBEHHO TEPMHHHUPOBATh TPAHCKPHITLIHEO
TPaHCT€HA W TMPENOTBpALlaTh CUYUTHIBAHME TPAHCKPUNTA B JIIOOYID  COCETHIOKO
nocnenosatenbHocTh JIHK, koTopas MokeT copep:kaTh APYTyH KacceTy SKCIPECCHH, KaK B
CJly4ae MHOYKECTBEHHBIX KaCCET HKCIPECCUH, Haxoasmuxcs B oo TpancnoptHoi JTHK (T-
JAHK) wnu cocennsisi xpomocomHast JIHK, B kotopyro Bcrasnena T-JIHK. Bo-sropeix, 3" UTR
HE JOJUKHAa BbI3bIBATb CHIDKEHUS TPAHCKPUILIMOHHOM aKTHUBHOCTH, MpUAaBaeMon
IPOMOTOPOM, JIMAEPOM, OHXAHCEpaMHU M HHTPOHAMM, KOTOpbIE MCHONb3YIOTCS AJis
ynpasnienus: skcnpeccrueit mojniekysbl JIHK. Hakonen, B Onorexnosnorun pacrenuii 3° UTR

94aCcTO UCITIONB3YETCs AJIsl 3alycka peakuui amriandukanuyn oOpaTHON TPaHCKPUOUPOBAHHOMN
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PHK, BrimeneHHOH u3 TpaHC(OPMHPOBAHHOTO PACTEHMs, M Ucnojib3yercs s (1) omeHku
TPAHCKPUIILIMOHHOM aKTHUBHOCTH WJIM JKCIPECCHUM DSKCIPECCUOHHOW KAacCeThbl IOCIE €€
WHTErpallii B XPOMOCOMY pacTeHus, (2) omeHkH koyindectBa komuii BcTaBok B JIHK
pacteHus; U (3) OLIEHKM 3UTOTHOCTH TOJYyYE€HHOro ceMeHu mnocie ckpemmsanus. 3° UTR
TaKke  ucrnompdyercs B peakumsax — ammindukanmun  JIHK,  BeimeneHHoB U3
TpaHC(OPMUPOBAHHOTO PACTEHHS, IJIS1 XaPAKTEPUCTUKU LIEJIOCTHOCTH BCTABJIEHHON KaCCEThL
3" UTR, npurogHelii AJisi MPAKTHUECKOTO MPUMEHEHHs TaHHOTO M300peTeHHs, MPeaCTaBIeH
kak SEQ ID NO:5.

[41] Kak ucnone3yercs B JaHHOM AOKYMEHTE, TEPMHUH «IHXAHCEP» WU «3HXAHCEPHBIN
3JIEMEHT» OTHOCHUTCS K JEUCTBYIOIIEMY B Y#C-TIOJIOKEHUN PETYJIATOPHOMY 3JIEMEHTY, TAKXe
U3BECTHOMY KaK #C-3JIEMEHT, KOTOPBII MPUAAET aclekT oOImero nmpouis S5KCIPEeCCHH, HO
OOBIMHO caM 1O ce0e HEAOCTaTOueH [JI1 YNPaBJICHUS TPaHCKpUNuHeH (QyHKIHOHAIBHO
CBsI3aHHON TpaHCKpuOupyemoit monekynbsl JJHK. B ornnume oT mpoMOTOpOB, SHXaHCEPHBIE
3JIEMEHTBl OOBIYHO HE BKJIOUArOT cait Havyana TpaHckpunuuu (TSS) mmm TATA-Gokc nmm
sKkBUBAJIEHTHYIO mocienoatenbHocts JIHK.. TlpomoTop miam ¢parMeHT mpomMoTOpa MOKET
NPUPOAHBIM 00pPa30M COEPIKaTh OIHMH MM HECKOJIBKO YHXAHCEPHBIX 3JIEMEHTOB, BIUSIOIINX
Ha TPAHCKPHUMIMIO (PyHKIHMOHAIBHO CBsi3aHHOU mocienosarenbHocTu JIHK.. DHxaHCcepHbIit
3JIEMEHT TAK)K€ MOKET OBbITh CIUT C IPOMOTOPOM C OOPa30BAHUEM YUC-3JIEMEHTAa XUMEPHOTO
IPOMOTOPA, KOTOPBIH MPUAAET acreKT 00Iel MOAYJISILIUU SKCIIPECCUU T'eHa.

[42] Cunraercs, 4TO MHOTHE SHXAHCEPHBIE 3JIEMEHThI IpoMoTopa ces3biBatoTes ¢ JJHK-
CBsI3BIBAIOIIMMH Oenkamu w/wnu BiwsitoT Ha Tonojoruto JIHK, cosmaBast jokanbHbIE
KOH(pOpPMaLMK, KOTOpble BBIOOPOYHO pas3pelaroT MM orpaHnunBaioT gocrtyn PHK-
nojumepasbl k marpune JAHK mnm cnocoOCTBYIOT M30UpaTenbHOMY OTKPBITHIO JBOWHOM
CIupaly B MeCT€ UHUIMALMU TPAHCKPUMNLMH. DHXAHCEPHBI 3JIEMEHT  MOXET
(PYHKLIMOHUPOBATH JJIsl CBSI3bIBaHUS (DAKTOPOB TPAHCKPHUIILHMH, KOTOPbIE PETYJIHPYIOT
TpaHCKpUNLUKD. HekoTopble 3HXaHCEPHbIE 3JIEMEHTHI CBS3BIBAIOT Oosiee omHOrO (hakropa
TPAHCKPHUILUHK, a (AKTOPBl TPAHCKPUIILUK MOTYT B3aUMOJIEHCTBOBATh C Pa3IMYHON
apPuHHOCTBIO ¢ Oosee YeM OJHUM >HXAHCEPHBIM JOMEHOM. DHXAHCEPHBIE 3JIEMEHTBI MOTYT
ObITh MACHTHU(PHUIHUPOBAHBI PSAOM METOIOB, BKJIIOYAs NENELHOHHBIA aHANIN3, T.€. yIaJCHUe
omHOro WM Oojee HYKJIEOTHAOB € S5° KOHIA WM BHYTPH mpomortopa, aHamu3 JIHK-
cBs3bIBatolero Oenka ¢ wucnojp3oBanueM Qyrnpuntaara JHKaser I, unTepdepermmu
METUJIMPOBAHUS, AaHATTM30B 3JIeKTpodopesa caBUra NOABUKHOCTH, TEHOMHOTO (DY THPUHTHHIA
in vivo C TOMOIUBK IOJUMEPA3HOM LIENHOM peakluy, ONOCPEAOBAHHON JIMTMPOBAHUEM

(ITLIP), m npyrux TpamuLHMOHHBIX aHAJIM30B WM AHAJIN3a CXOJCTBA IOCIIEAOBATEIbHOCTEN
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JHK ¢ ncnonb3oBaHuEM U3BECTHBIX Y#C-3JIEMEHTHBIX MOTUBOB WJIM SHXAHCEPHBIX 3JI€MEHTHI
B BHUJE LIEJIEBOU MOCIEAOBATENBHOCTH MM LEJEBOrO MOTHBA C MOMOLIBIO TPAAULIMOHHBIX
MetonoB cpaBHeHus nocneposarenbHocTeil JIHK, takux kaxk BLAST. Tonkyro CTpykTypy
HHXAHCEPHOr0 JOMEHAa MOXKHO JIOTMOJHUTENBHO HU3YUUTh IyTEM MyTareHe3a (MM 3aMEHbI)
ogHOro wiau Ooyiee HYKJICOTHAOB WM JPYTUMH OOBIMHBIMH CIIOCOOAMHM, HU3BECTHBIMU B
JAaHHOH OOJNACTH TEXHHKH. JHXAHCEPHbIE JJIEMEHThI MOTYT ObITb IMOJY4YEeHbl XHMHUYECKUM
CHUHTE30M WJIM MyTEM BBIAEIEHUS U3 PEryJATOPHBIX 3JEMEHTOB, KOTOPBIE BKJKOUAIOT TaKue
DJIEMEHTBI, U OHH MOTYT OBITh CHHTE3MPOBAHBI C IOMOJHUTEIbHBIMH (DIAHKUPYIOLIHMHU
HYKJICOTHJIAMH, KOTOpPBIE COIEpKAT TOJE3Hble CAaNThl PECTPUKLHOHHBIX (PEPMEHTOB IS
oOnerueHuss  mocnenyrommx — MaHumyssanuil.  Takum  oOpasoM,  NPOEKTHUPOBAHHE,
KOHCTPYUPOBAHUE U MPUMEHEHHUE SHXAHCEPHBIX 3JIEMEHTOB B COOTBETCTBUH C PACKPBITHIMU B
JaHHOM JOKYMEHTE Croco0aMu sl MOAYJIHMPOBAHUS SKCIPEcCUd  (PYHKLIHOHAIBHO
CBSI3aHHBIX TpaHCKpHOupyembx Mojekya /IHK oxBarbiBaroTcst nzoOpereHHeM. DHXaHCEPHI
MOTYT OBITh TIOJYYEHBI U3 TPOMOTOpA, npeacrasneHHoro kak SEQ ID NO:2.

[43] Hcnonp3yeMblil B JAHHOM JOKYMEHTE TEPMHUH «XHMEPHBII» OTHOCHUTCS K OAMHOYHOU
mouekyJiie JIHK, nony4yeHHoln nyteM causiHust nepsoi Mosekysl JIHK co Bropoi Monekynon
JHK, rne Hu mnepsas, Hu BTOpas Mmonekyina JIHK oObMHO He BCTpedaroTcsi B Takou
KOH(Urypauuu, T.€. CIUTBIMU C APYroi mojekyjol. Takum oOpa3oMm, XUMepHas MOJIEKyJia
JHK npencrasnsier coboit HOoByr0 Monekyiy JAHK, oObIdHO He BCTpeYaromyocs B MPUPOE.
Hcnonb3yeMblii B JaHHOM [AOKYMEHT€ TEPMUH «XMMEpHBIH MPOMOTOpP» OTHOCUTCS K
IIPOMOTOPY, MOJYYEHHOMY TMOCPEACTBOM TakoW MaHunyjgsuuu ¢ Mojiekynamu JIHK.
XUMEpHBIH MPOMOTOP MOKeT 00benuHsATh nBa wiu Oonee ¢parmentoB JIHK, nHampumep,
CIIUSIHUE TIPOMOTOpPA C OSHXAHCEPHBIM 3JIeMEHTOM. TakuM 00pa3oM, NPOEKTUPOBAHHE,
KOHCTPYUPOBAHUE U MPUMEHEHHE XUMEPHBIX IPOMOTOPOB B COOTBETCTBUM C PACKPBITHIMU B
JaHHOM JOKyMEHTe Croco0aMu [l MOAYJIMPOBAHUS SKCIPECCUU  (PYHKIMOHAIBHO
CBsI3aHHBIX TPaHCKpHOMpyeMbIx Mojekys JIHK oxBarbiBatoTCs JaHHBIM H300pETEHHEM.

[44] XUMEpHbIE PETYJSITOPHBIE 3JEMEHTBI MOTYT OBITh CKOHCTPYHPOBAHBI TaK, UYTOOBI
COIepIKaTh PA3JIMYHbIE COCTABHBIE JJIEMEHTBHI, KOTOpPbIE MOTYT OBbITh (PYHKLIHOHAIBHO
CBSI3aHBl PA3JIMYHBIMU CIIOCOOAMH, M3BECTHBIMU B JAHHOH OONACTH TEXHUKH, TAKHUMH Kak
paciieryieHne W JIMTHPOBAHHWE PECTPUKLUMOHHBIMU  (EPMEHTaMM, HE3aBUCHMOE OT
JUTUPOBAHUS KIIOHMPOBAaHUE, MOAYJIbHAsA cOopka rpoaykTos I1LIP Bo Bpems ammumudukannu
WIN TPSAMON XWMHYECKUH CHHTE3 PEryJIITOPHOIO 3JIEMEHTa, a TakXKe JAPYrHe CIIOCOOBbI,
U3BECTHbIE B JaHHOH oOjacTu TexHUKU. [lonmyueHHbIE B pe3ysbTaTe pa3jnyHble XHMMEPHbIE

PETrYyJIATOPHBIC 3JIEMCHTBI MOT'YT COACPXKATh OAHU U TC K€ WM BapUAHTbI OAHUX U TEX XKE
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COCTABJLIIOLINX  3JIEMEHTOB, HO  OmIMYaTbesad  nocnenosarenpHOCTRO  JIHK  mnm
nocnenosarenpHOCTAMH JIHK, KOTOpBIE COmEpIKAT CBS3BIBAIOINYIO IOCIEAOBATENIBHOCTD
JHK, wunu mnociaenoBaTeNnbHOCTSMH, KOTOpbIE TO3BOJISIIOT COCTaBHBIM — 4acTsM  OBITh
(byHKIMOHATBHO CBsi3aHHBIMU. B m3obperenun nocnenosarensHoctu JIHK, npencraBieHHbie
kak SEQ ID NO: 1-5, moryt npeacTtaBisitb COOOH 3TaJOHHbIE IOCIENOBATENBHOCTH
PEryJSTOPHBIX 3JIEMEHTOB, TIJ€ COCTAaBHbIE JJIEMEHTBI, COCTABJSIOIIUE ATAJOHHYIO
MOCJIEIOBATEIBHOCTh, MOTYT OBbITh COEAMHEHBI CITOCOOAMU, M3BECTHBIMU B JaHHOH 0O0JACTH
TEXHUKH, W MOTYT BKJIIOYaTb 3aMEHbI, NEJIeLUH W/WIM BCTAaBKU ONHOTO wWiu Oonee
HYKJICOTHIOB WJIM MYTalUH, KOTOPbIE €CTECTBEHHbIM O0pa3oM BO3HHKAIOT TPH
TpaHchopmanuK KJIeToK OakTepuii U pacTeHUN.

[45] Hcnonp3yeMblil B JaHHOM JOKYMEHTE€ TEPMHUH «BAPHAHT» OTHOCUTCS KO BTOpPOH
monekyie JAHK, Takol kak peryJsiTOpHBIN 3J€MEHT, KOTOpasl MO COCTaBY aHAJOTMYHA, HO HE
uneHtnuHa nepBod mogiekyse JIHK, u mpu stom BTOpas monekyna JIHK no-npexnemy
coxpaHsieT o0y (YHKIHOHAIBHOCTD, T.€. TAKOH K€ MJIM CXOAHBIA MATTEPH 3KCIIPECCUH,
HarpHuMep, MOCPEICTBOM OoJiee UM MEHee SKBHBAJIEHTHON TPAHCKPHUIIIMOHHON aKTUBHOCTH
nepBoii monekynel JIHK. BapuaHT MokeT mnpeactaBisiTb coOOH Oojiee KOPOTKYIO HIIH
YKOPOUEHHYK)  Bepcuro  nepBol  Mosekyasl JHK  wim  u3MeHeHHyr0  Bepcuro
nocnenosarenpHocT  nepsor  Moaexkynsl  JIHK, wanpumep, ¢ apyrumm  caiitamu
PECTPUKLIMOHHBIX (DEPMEHTOB W/WJIM BHYTPEHHHMHU JEIELUSAMH, 3aMEHAMU HIJIM BCTABKAMU.
«BapuaHT» Tak:ke MOXKET OXBATbIBaTb PErYJSTOPHBIM 3JEMEHT, UMEIOLINNI HYKJICOTUAHYIO
IIOCJIEIOBATENIbHOCTD, CONEPIKAIIYI0O 3aMeHy, NIENELHI0 WJIN BCTaBKYy OIHOrO Wiu Ooiee
HYKJIEOTUJIOB OSTAJOHHOW MOCIEAOBATENBHOCTH, MPU 3TOM IPOU3BOAHBIN PEryJIATOPHBIN
sNeMeHT oOnanaer OoJbInel WM MEHbLISH WM HKBUBAJEHTHOW TPAHCKPUILIMOHHON WIIN
TPAHCJSIMUOHHOM aKTUBHOCTBIO, Y€M COOTBETCTBYIOLIAsl POIMTENbCKAs PeryJsTOpHast
MOJIeKyJla. «BapuaHTbD  pPEryJsiTOPHOIO 3JE€MEHTAa TAaKKe BKJIOYAIOT  BAapUAHTBL,
BO3HHKAIOIHE B PE3yJIbTATe MyTalUl, KOTOPbIE €CTECTBEHHBIM O00pPa30oM BO3HHUKAKOT TNPH
TpaHcopMaliK KJIETOK OakTepwii U pacTeHWd. B 1aHHOM M300peTeHUU TOJMHYKJICOTHUTHAS
MOCJIeIOBATENBHOCTD, TpeacTabieHHas kak SEQ ID NO:1-5, moxeT ObITh UCMOB30BAHA TSI
CO3aHUsl BAPUAHTOB, CXOJHBIX MO COCTaBy, HO HE UAEHTUYHBIX nocnenosarenpHocTd JJHK
HCXOIHOTO PETYJIATOPHOIO 3JIEMEHTA, MPU COXpaHEHUH oOmmel (yHKIMOHAIBHOCTU. T. €.
TAKOTO K€ WM IMOJOOHOrO MaTTepHa SKCIPECCHU HCXOIHOTO PETYJISTOPHOTO 3JIEMEHTA.
[TonyueHne TakMX BApUAHTOB M300pETEHUs HAXOOUTCSA B MPEAeax KOMIIETEHLUH OOBIYHOTO
CHeLMaNNCTa B JAHHOH OONAaCTHM TEXHUKH B CBETE pPACKPBITUS U BXOOUT B 00BEM

N300peTeHMs.
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[46] OddexTuBHOCT MOAUDHUKALNH, NYyTUTMKALWA WIN JENIELUi, OMUCAHHBIX B JAHHOM
JOKYMEHTE, B OTHOLICHHUH >KEJIAEMBIX aCIEKTOB SKCIPECCUU KOHKPETHOI'O TPAHCIE€HA MOXKET
ObITH MPOBEPEHA SMIUPUYECKU B aHAJIHM3aX CTAOWJIBHBIX U TPAH3UEHTHBIX PACTEHUH, TAaKHUX
KaK Te, YTO OMMCaHbl B paboumx NHpHMepax B JAHHOM JOKYMEHTe, YTOObI MOATBEPIUTH
pe3yJIbTaThl, KOTOPbIE MOXKET BapbUPOBATh B 3aBUCUMOCTH OT IIPOU3BEAECHHBIX U3MEHEHUN U
LeJIi U3MeHeHus1 ucxoaHou monekysl JIHK.

KoncTpykuumn

[47] Kak ucnonb3yercs B JaHHOM JOKYMEHTEe, TEPMHH «KOHCTPYKLHUS» O3HAUYAET JIFOOYIO
pekomOuHaHTHYIO Monekyny JIHK, Takyro kak 1uasmMupa, KocMmunpa, BUpyC, ¢ar, wim
nuHelHass uian kobleBas monekyia JIHK wmu PHK, monyueHHas u3 r000r0 MCTOYHUKA,
croco0Hast K TeHOMHOM MHTETrPaluy WM aBTOHOMHOH PETUIMKALINH, COAEPIKAIIEero MOJIEKYITy
JIHK, B koropoii mo MmeHbineii mepe omna mojekyna JIHK ¢yHkumoHanbHO coemuHeHa C
apyroit monekynoi JIHK, T.e. ¢yHkuuoHanbHO cBsizaHa. Kak HCMONB3yeTcss B JaHHOM
OOKYMEHTE, TEPMUH «BEKTOpP» O3Ha4yaeT JIOOYI0 KOHCTPYKLHIO, KOTOpas MOJXKET
UCTIOJIb30BAThCsI C IENbI0 TpaHC(hOpMaIlMU, TO €cTh BBeneHHs rereposormunoi JJHK wmm
PHK B knetky-xo3sinH. KoHCTpyKnusi 0OBIMHO BKIIIOUAET OHY WUJIH O0Jiee 3KCIPECCHOHHBIX
kacceT. Mcnonb3yemelli B JAHHOM JOKYMEHTE TEPMHUH «KACCETa SKCIPECCUM» OTHOCUTCS K
pexomOuHanTHOU Mosekyie JHK, conmepkameit mo meHbined Mepe TPaHCKPUOUPYEMYIO
mosekyiny JIHK, (QyHKIIMOHANBbHO CBSI3aHHYIO C OJHUM WM HECKOJBKHMHU PEryJIiTOPHBIMU
3JI€MEeHTaMU, KaK MPaBuIIo, 10 MeHblIel Mepe ¢ npomoropom u 3° UTR.

[48] Kak wncnonb3yercst B TaHHOM IOKYMEHTE, TePMHH «(PYHKIHMOHAJIBHO CBS3aHHBIID
oTHocuTcsi k mepBoit mosekyne JHK, npucoenunenHoit ko Bropoit monekyne JIHK, rne
nepsas ¥ Bropas moJiekyJibl JIHK pacrionoskensr Takum oOpaszom, uto nepsasi mosekyiaa JJTHK
BiusieT Ha GyHKUUO BTopoit mosnekynbl JJHK. JIse moneky bl JIHK MoryT ObITh Uik He OBITH
4acThi0 OAHON cMexxkHor Modekynsl JIHK u MoryT ObiTh uiam He OBITh CMEKHBIMH.
Hanpuwmep, npomoTop GyHKIIMOHAIBHO CBs3aH ¢ TpaHCKpubupyemoi monekynoi JIHK, eciu
NPOMOTOP MOAYJHMPYET TPAHCKPHUIILUID TPENCTABISAIOLIEH HHTEPEC TPAHCKPHOUPYEMOil
mosekyinsl JIHK B kimerke. Hanpuwmep, nmupepHas mHOCIeNOBaTENbHOCTh (PYHKLIHMOHAIBHO
cBsaA3aHa ¢ nocnenosaTenbHOCTHIO JIHK, Korma oHa MOXeT BAMATH HAa TPAHCKPUIILIUIO HIIU
TpaHcyALuio nocnenosarensHocta JTHK.

[49] KoHcTpykumn mo u300peTeHHI0 MOryT OBITh NPEAOCTABJIEHBI B OJHOM BapHaHTE
OCYIIECTBIIEHHS] B BHUJE ABOMHBIX MHAYLHUPYOmMUX onyxodb (T1) rpaHUMYHBIX KOHCTPYKIHI
IIa3MUABI, KOTOpble UMeroT npasyio rpaanyHyio (RB nnn AGRtu.RB) u neByro rpaHnuHyro

(LB mnmu AGRtu.LB) obnactu Ti mnazmunbl, BbiieneHHOW u3 Agrobacterium tumefaciens,
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conepxkameit T-JIHK, koropast BMecTe ¢ TpaHCIIOPTHBIMH MOJIEKYJIaMH, 00eCTeunBaeMbIMH
KJIeTkaMu A. tumefaciens, odecneunsaer nnterpauuto T-JIHK B reHOM pacTUTENbHON KIETKH
(cm., Hanmpumep, nateHT CIIIA 6603061). KoHcTpyKIIMHN TakKe MOTYT COAEpKaTh CErMEHTbI
JIHK kapkaca mia3Muzbl, KOTOpble OOeCredMBarOT (PYHKIMIO PerIMKaluu H OTOOp ¢
HIOMOIIBIO aHTHOMOTHKOB B OAKTEPHAIBHBIX KJIETKAX, HAPUMEpP, TOUKY Havdalla pPerIMKaLuH
Escherichia coli, Takyro kak ori322, TOYKy Hayajla PEIUIMKALUU IIHPOKOTO KPyra XO3sieB,
Takyr Kak orlV uimm oriRi, ¥ KOZUPYIOUIYIO 00JacTh ISl CEIEKTUPYEMOro MapKepa, TaKOro
kKak Spec/Strp, KOTOpBI KOOUPYET AaMHUHOTJIHKO3WmaneHwiTpancdepasy Tn7 (aadA),
MPUIAIOLIYI0 YCTOWYUBOCTh K CIEKTUHOMMLIMHY WM CTPENTOMULIMHY, WIH CEIeKTHUPYEMbIH
MapkepHbIii red rearamuiHa (Gm, Gent). s tpanchopmaumu pacTeHui OakTepHaIbHbIHI
IITAMM-XO35IMH 4acTo npezacrasisier coboit A. tumefaciens ABL, C58 nnu LBA4404, onHako
ApyTHe LITaAMMbl, U3BECTHBIE CIELUANNCTaM B 00jJacTu TpaHCPOpPMALUK PACTEHUH, MOTYT
UCTIONIb30BAThCS B H300PETEHUH.

[50] B nanHO# 007aCTH TEXHUKH U3BECTHBI CIIOCOOBI COOPKH M BBEAECHHS KOHCTPYKLUI B
KJIETKYy TakuM oOpa3oM, 4ToObl TpaHckpuOupyemas monekyia JIHK TpanckpuOuposanace B
¢dyHkumonanpHy0 Mojekysy MPHK, koTopast TpaHciupyercst u 3KCIpeccHpyeTcst Kak Oeok.
JUI MpakTUYeCKOro MPUMEHEHHs H300peTeHUs TPaIWLUOHHBIE KOMIIO3UIUH U CHOCOOBI
MOJyYeHUs] M HUCHOJb30BAaHUS KOHCTPYKLMH U  KIETOK-X03i€B XOpOLIO H3BECTHBI
CIELMANINCTaM B JAaHHOW OO0JacTH TEXHUKU. TUIHUYHbIE BEKTOPBI, MOAXOMAILINE IS
SKCIPECCUM HYKJIEMHOBBIX KHUCJIOT B BBICIIUX PACTEHMSAX, XOPOLIO H3BECTHBI B AAHHOMN
o0acTH TEXHWKH M BKIIOYAIOT BEKTOPBI, NOJdyueHHble M3 Ti-ruasmunel Agrobacterium
tumefaciens v BekTopa koHTpoJisi nepeHoca pCaMVCN.

[51] B KOHCTpYKLHIO MOTyT OBITh BKJFOYEHbI PA3JIUYHbIC PETYJISTOPHBIE 3JIEMEHTBHI,
BKJIFOYAsl JIFOObIE M3 MPEICTABICHHBIX B JAaHHOM JOKyMeHTe. JIoOble Takue peryssiTOpHbIe
3JIEMEHTBl MOTYT OBITh MPENOCTaBJICHbI B KOMOWMHALMU C JAPYTUMH PEryJSITOPHBIMH
sneMeHTaMu. Takue KOMOWHAIMKM MOTYT OBITh pa3paboTaHbl WM MOAU(UIMPOBAHBI IS
NOJIy4eHUSI HEOOXOOMMBIX pEryJIATOPHBIX CBOHCTB. B OOHOM BapuaHTE OCYIIECTBIICHHS
KOHCTPYKIIMM IO HACTOSALIEMY HW300pPETEHHIO COnmep’kaT IO MEHbLIeH Mepe OIuH
PEryJSITOPHBIA 3JIEMEHT, (PYHKIIMOHAJIBbHO CBS3aHHBIA C TPAHCKPHOHUPYEMOH MOJEKYJIOH
JHK, ¢pynxkumnonaneHo csizanHo# ¢ 37 UTR.

[52] KoHcTpykunu 1o HacTosmemMy n300peTeHHI0 MOTYT BKJIIOUATH JIFOOOH MPOMOTOP HIIH
JUEPHYIO MOCIEN0BATEIbHOCTD, MPEICTABIEHHbIE B JTAHHOM JAOKYMEHTE WUJIM U3BECTHbBIE B
nanHOW objacru. Hampumep, mpomMoTop mo u300peTeHHI0 MOKET ObITh (DYHKIMOHAIBHO

CBSI3aH C I€TEPOJIOTMUHON HETPAHCIUPYEMOM S -UIepHON NOCAEA0BATENbHOCTBIO, TAKON Kak
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JUIEpHAas TOCJIEAOBAaTENIbHOCTb, IIOJNyYeHHass W3 TeHa Oeilka TelyIoBOro  IIOKa.
ANbTEPHATUBHO JIUJIEPHAs  IOCJIEAOBATENIBHOCT IO  H300PETEHHI0  MOXET  OBITh
(YHKLIMOHAJIBHO CBsi3aHA C TETEPOJIOTHYHBIM IPOMOTOPOM, TaKUM Kak IPOMOTOP
TpaHckpunTa 35S BUpyca MO3aMKHU LIBETHON KaIyCThI.

[53] Kaccetpl skcrpeccuun MOTYT TakkKe BKJKOYATh MOCIEAOBATENbHOCTb, KOAMPYIOLIYIO
TPAH3UTHBIA MENTHI, KOTOpas KOAUPYET MEeNTUJ, NPUTOAHBIN AJid BHYTPUKJIETOYHOTO
HalleJIMBaHUs Ha (YHKIHOHAJIBHO CBSI3aHHBIA O€JOK, B YACTHOCTH, Ha XJIOPOILIACT,
JEHUKOMIAcT WKW APYIYIO IUIACTHIHYK) OpPTaHEely, MUTOXOHJPHUHU, MEPOKCHUCOMY, BAKYyOJb;,
WIM BHEKJIETOYHOE pacrojiokeHue. MHorue OeNKH, JIOKaJIM30BaHHBIE B XJIOPOIUIACTAX,
SKCIPECCUPYIOTCS U3 SIAEPHBIX I'€HOB B KauyeCTBE MPEALIECTBEHHUKOB U JIOCTABJSIOTCS B
XJIOPOIJIACT ¢ TMOMOINBI Tpam3uTtHoro mnentuna xyoporiacrta (CTP). Ilpumepsr Takux
BBIEJIEHHBIX OENIKOB XJIOPOILJIACTOB BKJIFOYAIOT, HO HE OrPAaHMYUBAIOTCS WMH, OEINKH,
cBsi3aHHble ¢ Manoi cyOwpemmuuuern (SSU) puOynoso-1,5-6ucdocdarkapdbokcunassbl,
beppenokcuH, (GeppeaOKCHH-OKCUIOPENYKTa3y, CBETOCOOUPAIOIIHIA CIOXKHBIA Oenok | u
6enok II, Tnopenokcun F u snommupysmmmmkumarpocharcunrasy (EPSPS). TpansutHeie
NEeNTUbl XJIOPOIUIACTOB omnucaHbl, Hampumep, B mnareHre CIHA Ne 7193133, bruio
IPOIEMOHCTPUPOBAHO, YTO HEXJIOPOIUIACTHBIE OEJIKM MOTYT OBITh HAlleJIEHbl Ha XJIOPOIUIACT
nocpencrsoM  skcnpeccun  rereposoruyHoro  CTP,  (QyHKUMOHAaNBHO CBSI3aHHOTO  C
TPAHCTE€HOM, KOJUPYIOIIUM HEXJIOPOIIACTHbIE OEJIKHU.

Tpanckpubupyembie moseky.abl JJHK

[54] Kak wucrone3yercsi B JaHHOM JIOKYMEHTE, TePMHUH «TpaHCKpuOHMpyemasi MOJeKyJa
JIHK» otnHocutcs k qroboii monekyne JJHK, crocoOHON TpaHCKpHOUPOBATHCS B MOJIEKYJTY
PHK, Bkirodas, HO HE OrpaHMYMBASACH UMH, T€, KOTOPbIE HMEIOT IOCJIEeIOBATEIbHOCTH,
KOnUpyroIue Oeynok, Te, KoTopble komupyrorT Hamnpaisiomue PHK, u Te, KoTOpbIe
nponyuupyroT Mosekyiael PHK, wumeromme mnocinegoBaTenbHOCTH, MNOAXOASALINE IS
cynpeccuu resa. Tun monekyasl JJHK moxer BkiarouaTh, moMumo npodero, mojiekyay JHK
Toro xe pacrenus, monexkyiny JHK npyroro pacrenus, monexyny JIHK npyroro opranusma
umu  cuHtetndyeckyro monekyay JIHK, Takyro xak wmonekyna JIHK, conepxamas
AHTHUCMBICIIOBOM curHain reHa, win wmosekyida JHK, xogupyroomas HCKYyCCTBEHHYIO,
CHHTETHYECKYI0 WJIM HHBIM 00pa3oM MOAH(DHULMPOBAHHYIO BEPCHIO TPaHCTreHAa. TUIMHYHBbIE
TpanckpuOupyemble moekyiabl JIHK 1y BkIOUEHHs B KOHCTPYKIHMH IO H300pETEHUIO
BKJIFOYAKOT, Hanpumep, monekynsl JIHK umm ressl BUIOB, OTIWYHBIX OT BUAOB, B KOTOpBIE

BBeAeHa MoJekyya JIHK, nimu reHoB, mpoucXoasiux W3 WM NPUCYTCTBYIOIIUX B TEX K€
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BUJAX, HO BBEIEHbl B KJIETKU-DELIMIIUEHTbI METOJAMU TE€HHOM WHXKEHEPUH, a He
KJIACCUYECKUMU METONAMU CEJIEKLIUH.

[55] «Tpancren» ortHocuTcst K TpaHckpubupyemoint monekyne JIHK, rereponmoruunoi
KJIETKE-XO35IMHY II0 MEHbLIEH Mepe B OTHOLUEHUU €€ PACIIOJNIOKEHUs B IE€HOME KJIETKH-
XO35IMHA, W/WIH TpaHcKpubupyemoit monekyne JIHK, MCKyCCTBEHHO BKIJIFOYEHHOW B T'€HOM
KJIETKH-XO035MHA B HACTOSIIEM WM JIFOOOM MPEbIAyIIeM MOKOJIEHHH KIIETKH.

[56]  PerynaTopHBIA 3JEMEHT, TaKOW Kak NPOMOTOP MO H300PETEeHHIO, MOXKET ObITb
(PYyHKLMOHATBHO CBSI3aH C TpaHCKpuOmpyemoii mosekynoir JIHK, rereponornynoii mno
OTHOLIEHUIO K PEryJATOPHOMY 3ieMeHTy. Mcnonb3yeMblii B JaHHOM AOKYMEHTE€ TE€PMUH
«TeTepPOJIOTHYHBINY OTHOCUTCS K KOMOMHAIUU nByX mwin Oonee monekyn JIHK, xorna Takas
KOMOMHaIMsl OOBIMHO He BcTpewaercss B mpupoxne. Hampumep, nse monekynsl JITHK moryT
NPOMCXOOUTh OT Pa3HBIX BUAOB W/Wiu aBe MoJekybl JJTHK MoryT mponcxomuTh OT pa3HbIX
T€HOB, HANpUMeEp, PA3HbIX T€HOB OJTHOTO M TOTO € BHJa WIH OJHUX U TEX K€ '€HOB Pa3HBIX
BUIOB. TakuM 00pa3oM, PeryJsITOPHBIN 3JIEMEHT SIBJISIETCS T€TEPOJIOTHYHBIM 110 OTHOIIEHHUIO
K (YHKLIIMOHAJBHO CBSI3aHHOM TpaHckpuOupyemoii monekyie JAHK, ecnu takas komOnHaus
OOBIYHO HE BCTPEYAETCS] B TPHPOLE, TO €CThb TpaHcKpuOupyemas mosekyna JIHK He
BCTpeYaeTcs B MPHUPOe PYHKIIMOHAIBHO CBA3AHHON C PETYJIATOPHBIM 3JIEMEHTOM.

[571  Tpauckpubupyemass monekyia JIHK, kak npaBuio, MOXeT MpPeACTaBIATh COOOM
mobyro monekyny JHK, nms koropoil jkenmarenbHa SKCIpeccHsi TpaHCKpumnTa. Takas
SKCHpPeCCHsi TPAHCKPUITA MOXKET MPUBECTH K TPAHCIALMHU NoJyueHHON mosekysibl MPHK u,
TakuM o0OpasoMm, K Okcrpeccun Oenka. B kauecTBe ajbTepHATHBBI, HAmpHMep,
Tpanckpubupyemasi mojekysaa JJHK MokeT ObITh CKOHCTPYHpOBaHA TaK, YTOOBI B KOHEUHOM
UTOTe BbI3BaTh CHUKEHHE SKCIPECCUU OTNPENEeNIEHHOro reHa win Oenka. B omHOM BapuaHTe
OCYLIECTBJIEHHSI STOTO MOYKHO AOCTHYb C IOMOLIBIO TpaHCckpuOupyemoir monekyibsl JTHK,
OPUEHTUPOBAHHON B AaHTUCMBICIOBOM HampasieHnd. Creuuanuct B JaHHOH 00jacTu
TEXHUKU 3HAKOM C HCIOJIb30BAHUEM TaKOW aHTUCMBICJIOBOH TeXHOJMOTHH. JIF0OO0H reH MoKeT
OBITh OTPULIATENIPHO OTPETYJHPOBAH TAKMM 00pa3oM, U B OIHOM BapHAHTE OCYILIECTBIICHHSI
TpanckpuOupyemass wmosiekyna JIHK Moker OBITH CKOHCTPYMpPOBaHa [UIi CYIPECCHH
KOHKPETHOro resa nocpeactsom skcnpeccuu mosexyiasl AUPHK, MuPHK nnn muxpoPHK.
[58] Takum 00pa3oM, OOUH BapHAHT OCYIIECTBIIEHUS M300pPETeHHs MPENCTaBjsieT coOOH
MoJiekyiy pekomOunanTtHo# JIHK, conmepskammyro peryisaTOpHBIN 3JIEMEHT 1O U300pETEHHIO,
Takol Kak Te, uro npencrasieHsl B Buae SEQ ID NO: 1-5, ¢pyHKIIMOHATBHO CBSI3aHHBIE C
reTepoJIOTHYHON  TpaHckpuOupyemoir  mosekysnor  JIHK, 49rober  momynupoBathb

TPAHCKPHIILUIO MOJIEKYJIbI TpaHckpubupyemoii /IHK Ha sxenaeMoM ypOBHE WIIH B JKEJNAEMOM
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oOpa3siie, Korna KOHCTPYKIHSI HHTETPUPOBAHA B TEHOM TPAHCTEHHOW PaCTUTENBHON KieTku. B
OHOM BapHaHTE OCYINECTBJIECHUs TpaHckpuOupyemas wmozekyna JHK comepxur
KOIUpYIOINy0 Oenok  obmactb TreHa, a B JPYroM BapuUaHTe  OCYIIECTBIICHHS
TpaHckpubupyemas monekyia JJHK copep:kutr aHTUCMBICTIOBYIO 001aCTh I'eHa.

I'ensl, npeacTaB/siloIine ATPOHOMHUYECKHI HHTEpeC

[59]  Tpauckpubupyemass wmojaekyiaa JHK wmoxer mnpeacraBnsite coOoil  reH,
MIPEACTABISIIOLINI arpOHOMHUUYECKH nHTepec. Mcnoap3yeMblil B TaHHOM AOKYMEHTE TEPMUH
«TeH, TPENCTABJISIIOIINIA arpOHOMHYECKUN WHTEPEC», OTHOCHUTCS K TPAHCKPHOUPYEMO
monexyse JIHK, koTopast npu skcnpeccuu B ONpeneaeHHON pacTUTENbHOM TKaHH, KIIETKe WIN
TUTE KJETOK IMpHUIAeT >KeJaeMyl XapakTepuUCTHKYy. IIpoaykT reHa, NpeAcTaBISIOLIEro
arpOHOMHYECKHH HMHTEPEC, MOXKET JeWCTBOBATh BHYTPU pPACTEHUs, 4YTOOBI OKAa3bIBATh
BIIMSIHUE HAa MOPQOJIOTHIO, (DU3UOJIOTHUIO, POCT, Pa3BUTHE, YPOKAHHOCTh, COCTaB 3€pHA,
npoiIb NMUTAHUS, YCTOWYUBOCTh K OOJE3HAM WJIM BPEAMTENSIM W/WJIA YCTOHYUBOCTH K
OKpYy>Karolllel cpesie MM XUMHUYECKUM BeIleCTBaM, WM MOXeT 1eHCTBOBAaTh KaK MECTULIU] B
pallioHe BpeAWTeNsl, MUTAOLIErocss pacTeHueM. B OJHOM BapuaHTe OCYIIECTBIEHUS
M300pETEeHNsT PETYJSITOPHBIA 3JIEMEHT MO H300PETEHUIO0 BKJOYEH B KOHCTPYKLHIO TaKUM
o0pa3oM, YTO pEeryJsATOPHBIA 3JIEMEHT (PYHKIMOHAJIBHO CBSI3aH C TPAHCKPHOUPYEMOil
mogiekysioit JIHK, xoropast mpencrasisier cOOO T'eH, MPeACTaBISIIOIIUNA arpOHOMHYECKUN
uHTepec.. B TpaHCreHHOM pacTeHHH, COAepKAleM TaKyr) KOHCTPYKLHIO, SKCIPECCHUs I'eHa,
NPEACTABJISIOIEr0  arpOHOMUYECKHUI ~ MHTEpeC,  MOKeT  NpUiaBaTb  IOJE3HBbIN
arpoHoMuueckuii mnpusHak. IlonesHelli arpOHOMUYECKHMH NPU3HAK MOXKET BKJIOYATh,
HampuMep, TMOMUMO TIPOYEro, yCTOWYMBOCTH K repOurmmaM, OOpbOy ¢ HACEKOMBIMH,
MOAU(PHUIUPOBAHHYIO YPOKAHHOCTh, yCTOHYUBOCTD K OOJIE3HSM, YCTOMYMBOCTD K MATOT€HAM,
MOAU(HUIMPOBAHHBIA pPOCT W pa3BUTHUE pPACTEHHH, MOAM(PHULMPOBAHHOE COAEpIKAHUE
Kpaxmaya, MOAU(UIMPOBAHHOE COAEpKAHUE Macia, MOAH(DHULMPOBAHHOE COAEpIKaAHUE
JKHPHBIX KHCIJIOT, MOAU(UILIUPOBAHHOE ConepkaHue Oenka, MOAN(PUIIMPOBAHHOE CO3PEBAHUE
(pyKTOB, yIy4IIE€HHAas NHUTATENbHOCTb JJISI JKMBOTHBIX M 4YEJIOBEKa, IPOU3BOACTBO
OMOMONIMMEPOB, YCTOHYMBOCTH K CTpPEcCaM OKpYJKaromel cpenpl, (apMaleBTHYECKUE
NEeNTU/bL, YJIy4lIeHHblE TEXHOJOIMYECKHe KadecTBa, YJyUILIEHHBbIH BKYC, MOJIE3HOCTb IS
NPOM3BOACTBA THOPHIOHBIX CEMsH, YJYYIIEHHOE TIPOM3BOJICTBO BOJIOKOH, YCHJICHHOE
CBSI3bIBAHUE YIJIEPO/IA U JKENIAEMOe IPOU3BOJACTBO ONOTOILINBA.

[60]  IIpumepsl reHOB, MPENCTABIAIOLINX arPOHOMUYECKUI UHTEPEC, U3BECTHBIE B JAHHON
O0NacTH TEXHUKH, BKIIOYAIOT T€, KOTOpPble O0ECHEeYMBAIOT YCTOHYMBOCTH K repOHIMIaM

(natentst CIIA Ne 6,803,501, 6,448476; 6,248,876, 6,225,114; 6,107,549, 5,866,775;
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5,804,425; 5,633,435 wu 5,463,175), mnoBbimenue ypokaitHoctn (mareHTel CIIA Ne
USRE38,446; 6,716,474; 6,663,906; 6,476,295, 6,441,277, 6,423,828, 6,399,330; 6,372,211,
6,235,971; 6,222,098 u 5,716,837), 6oprdy ¢ Hacekombimu (matentbl CIIIA Ne 6,809,078,;
6,713,063; 6,686,452; 6,657,046, 6,645,497, 6,642,030; 6,639,054; 6,620,988; 6,593,293;
6,555,655; 6,538,109; 6,537,756, 6,521,442, 6,501,009; 6,468,523; 6,326,351; 6,313,378,
6,284,949; 6,281,016; 6,248,536, 6,242,241, 6,221,649; 6,177,615; 6,156,573; 6,153,814;
6,110,464; 6,093,695; 6,063,756, 6,063,597, 6,023,013; 5,959,091; 5,942,664; 5,942,658,
5,880,275; 5,763,245 u 5,763,241), ycTOWYUBOCTb K rpuOHBIM 3a00neBanusm (natentsl CIITA
Ne 6,653,280; 6,573,361, 6,506,962; 6,316,407, 6,215,048; 5,516,671, 5,773,696, 6,121,436,
6,316,407 u 6,500,962), ycroiiunBocth k Bupycam (nateHtsl CIITA Ne 6,617,496; 6,608,241;
6,015,940; 6,013,864; 5,850,023 u 5,304,730), ycroiiuuBocts k HemaTonam (mateHtsl CIITA
Ne 6,228,992), ycroitunBocThb k OakTepuanpHbM 3a0oaesanusM (mateHt CIIIA Ne 5,516,671),
poct u passurue pacrenuii (marentol CIIIA Ne 6,723,897 u 6,518,488), mpomyumupoBanue
kpaxmana (marentel CIITA Ne 6,538,181, 6,538,179; 6,538,178, 5,750,876; 6,476,295),
mMoauduuupoBaHHoe npoayuuposanue macna (mateHtel CIIA Ne 6,444.876; 6,426,447 u
6,380,462), noBeimneHHOe npoayuuposanre macen (marertsl CIITA Ne 6,495,739; 5,608,149;
6,483,008 u 6,476,295), MonupupOBaHHOE COAepKaHUE KUPHBIX KUCIOT (marentel CIIA
Ne 6,828,475; 6,822,141, 6,770,465, 6,706,950; 6,660,849; 6,596,538; 6,589,767, 6,537,750,
6,489,461 u 6,459,018), Bbicokoe mponyuuposanue Oenka (marentr CIHA Ne 6,380,466),
cozpeBanne ¢GpykroB (mareHt CIIIA Ne 5,512,466), ynyulieHHas MUIneBas LEHHOCTb IS
>KUBOTHBIX W 4YenoBeka (mateHtsl CIIIA Ne 6,723,837, 6,653,530; 6,5412,59; 5,985,605; u
6,171,640), ouomnonumepsl (marentol CIIIA Ne USRE37,543; 6,228,623; u 5,958,745, wu
6,946,588), crpeccoycroiiunBocTh K (hakropam okpyxatomeit cpensl (matent CIIA Ne
6,072,103), dapmaneBTHYecKre MENTHABI U cekperupyemblie nentuabl (mareHTsl CIITA Ne
6,812,379; 6,774,283, 6,140,075 u 6,080,560), ynydlieHHbIE XapaKTEPUCTUKU CO3PEBAHUS
(matenr CHIA Ne 6,476,295), yayumenHas ycBosiemoctb (mateHtr CIIIA Ne 6,531,648)
HI3KUH ypoBeHb paduHo3bl (mateHT CIIA Ne 6,166,292), mpOMBIIIEHHOE MPOU3BOACTBO
¢depmenToB (mareHnt CIIIA Ne 5,543,576), ynyumennsnii Bkyc (matent CIIA Ne 6,011,199),
¢ukcanms azora (matent CIIA Ne 5,229,114), nponyunpoBanne ruOpHIHBIX CEMsH (TTATEHT
CIIA Ne 5,689,041), mponyuupoBanue BonokHa (mateHThl CIITA Ne 6,576,818; 6,271,443;
5,981,834 u 5,869,720) u nponyunposanue Ouororusa (mareHT CIIIA Ne 5,998,700).

[61] B kxauecTBe anpTepHATUBBI I'€H, MPEACTABIISIOIINI arpOHOMUYECKUNA UHTEPEC, MOXKET
BJIMATH HA YKA3aHHBIC BBIIIE XapAKTEPUCTUKU WM (PEHOTUIIBI PACTEHUH, KOTUPYS MOJIEKYITY

PHK, xoTOpasi BBI3bIBAECT LIEJICHANPABICHHYIO MOAYJSILUIO SKCIPECCUU N€HA SHAOTEHHOIO
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reHa, Hampumep, ¢ MOMOINBI0 AHTHUCMBICIOBOH (cM., Hampumep, nmareHT CIIIA 5107065);
unruoupyromern PHK (“PHKwu,” Brmouas momymsiumio skcrpeccud reHoB MuUkpoPHK-
MuPHK-, Tpanc-neticteyromas MuPHK- u nosrannele mexanusmsl, onocpenosannbsie MPHK,
HampuMmep, Kak OmHCaHO B omyOnukoBaHHbIX 3asBkax CIIIA 2006/0200878 u U.S.
2008/0066206, u B narentHoii 3asiBke CLIIA 11/974,469); uiau MeXxaHU3MbI, OTIOCPEIOBAHHBIE
kocynpeccuer. PHK Takke MoXkeT mpeAcTaBisiTh cOOOM KaTanuTHueckyro mosekyiay PHK
(Hampumep, pubo3uM wiaM  pubomepeksrovaTeNb, cM., Hampumep, mnateHt CIIIA
2006/0200878), CKOHCTPYHPOBAHHYIO JUISl PACIICIUICHHUS JKEIaeMOro SHJOTEHHOTO MPOAYKTa
MPHK. B nanHO#l 00nacTH TEXHMKH HM3BECTHBI CIOCOOBI KOHCTPYHUPOBAHHS M BBEIEHHS
KOHCTPYKIIMI B KJETKY TakuM oOpa3oM, uTO TpaHckpubupyemas wosekyna JIHK
TPAHCKPUOUPYETCS B MOJIEKYJIY, CIIOCOOHYIO BBI3BIBATh CYIIPECCUIO T'€HA.

CenexTupyembie MapKepbl

[62] TpaHcreHbl  CeneKkTHPyeMBIX  MapKepoB  TakKe€ MOXXKHO  MCHOJB30BaTb €
PEryJSITOPHBIMH 3JIEMEHTaMH MO H300peTeHmo. Mcrnoip3yeMplii B JaHHOM JOKYMEHTE
TEPMUH «TPAHCTEH CEIEKTUPYEMOTO MapKepa» OTHOCUTCS K JI0OOH TpaHCKPUOHpPYeMOil
monekyie JIHK, skcnpeccuro KOTOpOH B TPAHCTEHHOM PACTEHUM, TKAHU WJIU KJIETKE WJIU €€
OTCYTCTBHE MOXKHO KakuM-IHOO 00pa3oM TMOABEPrHYTb CKPUHHUHTY WIH OLEHHTb.
Cenexktupyemble MapKepHbIE T€HbI U CBSI3aHHbIE C HUIMU METOJIbI CEJIEKIIMU U CKPUHHUHTA JJISI
UCTIOJIb30BaHMUsI TPU TPAKTUYECKOM OCYINECTBJICHWH W300pETEeHUs] W3BECTHbI B JJAHHOM
o0JlacT! TEXHUKU U BKJIIOYAIOT, HO HE OrPaHUYUBAIOTCS UMH, TPAHCKPHOUPYEMBbIE MOJIEKYJIBI
JHK, xomupyromue B-rmokyponunasy (GUS), senenbiit dayopecuentHeiii 6enok (GFP),
Oenku, NpUAKoIIe YCTOHUYNBOCTh K aHTUOMOTHKAM, U O€NKH, MPUAIOLINE YCTOHYNBOCTD K
repOunnam. [Ipumep TpaHCreHa cenekTupyeMoro Mapkepa npeacrasieH kak SEQ ID NO: 8.
PepaxkTnpoBanue resoma

[63]  Heckonpko BapHaHTOB OCYIIECTBJICHUS OTHOCSTCS K KOHCTPYKLUH PEKOMOWHAHTHOM
JHK, conepkareli 3kCrpecCHOHHYIO(bIe) KacceTy(bl), CONEpKAIIYI MOCIeIOBATEIbHOCTb,
no MeHblneld mepe Ha Okoyio 85 % wupentnunyro mobod w3 SEQ ID NO:1-5, wiu ee
¢parMeHT, (YHKUMOHAIBHO CBS3aHHBIA C TETEPOJIOTMUHON mocienoBatenbHOCTHO JIHK,
KOIUpYIOIIeH calT-crienuduueckuii  ¢pepMeHT MoaupUKaMK TeHOMa WHIH Jr000i
accoUMupoBaHHbIN(e) Oenok(u) s OCYLIECTBIICHUS MOAM(UKAIMN reHOMa. JTH KacCeThl,
SKCIIPECCUPYIOIUE HYKJI€a3y, MOTYT MPUCYTCTBOBATh B TOH K€ MOJIEKYJIE M BEKTOPE, UTO
¥ IOHOPHAsl MaTPULA Ul MATPUYHOTO PENAaKTUPOBAHUS (B IUC), UM B OTAEIBHON MOJIEKYJIe
wii Bekrtope (B TpaHc). B nmaHHONM 00macTu TEXHUKH M3BECTHO HECKOJIBKO CIOCOOOB

PEAAKTUPOBAHMS, BKIIFOYAIOIIUX Pa3JIUYIHbIC CHeLII/I(I)I/ILIHbIe I ITOCJIEA0BATCIIBHOCTHU
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bepmenTsl Moaudukanuyu reHoma (WM KOMIUIEKChl OenkoB w/mnu Hampasistouux PHK),
koTopbie MonupuuupyoT reioMuyro JIHK. B HekoTOphIX BapuaHTax OCYLIECTBJICHUS CAMT-
cneundpuueckuii ¢pepMeHT MoaM(UKALIMK TeHOMa MOAU(UIMPYET TE€HOM, WHAYLHPYS
aByxuernoyedHbi paspbiB (DSB) mnu paspbiB B jkelaeMOM I€HOMHOM caiite mim Jokyce. B
HEKOTOPBIX BapUaHTAaxX OCYIUECTBJIEHUs B IIpolecce BoOccTaHOBieHuss DSB  unm
OJTHOLIETIOYEYHBIX Pa3pe30B, BBEAEHHBIX (PEPMEHTOM MOAM(PHKALNMK TeHOMA, ITOHOpPHAs
matpuuHas JIHK mosxer mHTerpuposaThcsi B reHoM B Mecte DSB umm omgHOLenodedHOro
paspe3anusi. B HEKOTOpPBIX BapHaHTax OCYILECTBIEHUS B MpoLecce BoccTaHoBIeHUs DSB nnu
OJTHOLIETIOYEYHOTO pPa3pe3aHusi, BBEACHHOTO (PEPMEHTOM MOIU(HUKALMH T€HOMa, B T'€HOM
MOXeT OBITh BBEACHA WHCEPLHOHHAas WM nejenuoHHas mytaums (indel). B HekoTophIx
BapHUAHTAX OCYLIECTBIEHHS CalT-crieudpruecKkuii pepMeHT MOAN(PUKALUN T€HOMA BKIIFOYAeT
LIUTUANHAE3aMHHA3y. B  HEKOTOpBIX BapHaHTaX OCYLIECTBICHHS CaNWT-CrieHu(pUIECKUi
depMeHT MopmdUKALMK T€HOMa BKJIOYAET aJeHUHIe3aMuHa3y. B nmaHHOM wm300pereHnn
caiit-cierupudeckre  (pepMeHTH MOAM(UKAIIMKM TE€HOMAa BKJIOYAIOT SHIOHYKJIEa3bl,
pPEeKOMOMHA3bI, TPAHCIIO3a3bl, JE€AMHUHA3bI, XEJINKa3bl, 00PaTHBIE TPAHCKPHUIITA3BI U JIFOOYI0 HX
KOMOHWHAIIHUIO.

[64] Heckonbko BapuaHTOB OCYLLECTBJIEHUSI OTHOCSTCS K PEryJIATOPHOMY 3JIEMEHTY IeHa,
KaK ONHCAaHO B JAaHHOM JOKYMEHTe, (YHKIHOHAJIbHO CBSI3aHHOMY C TI€TePOJIOTMYHOM
TpaHckpudupyemoii monekyioi JIHK, kogupyromeli onua uiu 00iee KOMIOHEHTOB CUCTEMBbI
penakTupoBaHus reHoMa. CHUCTEMBbl pPeNaKTUPOBAHUS TI'€HOMAa MOJKHO HCIIONIB30BaTh MJIs
BBEACHUS ONHOW wiu Oojee BCTaBOK, JeJeUui, 3aMeH, MOAu(pUKALUN OCHOBAHUM,
TPAHCJOKALMA WJIM WHBEPCUM B TE€HOM KJIETKHU-XO03dMHA. B HEKOTOphIX BapuaHTax
OCYILECTBJIEHUS] TE€H-PEryJSITOPHBIA 3JEMEHT, KakK OINHCAaHO B JaHHOM JIOKYMEHTE,
(DYHKLIMOHAJIBHO CBSI3aH C TEeTEePONIOTMYHON  TpaHckpuOupyemoit wmonekyior JHK,
Konupyromed cnenuduaHbiil 15 nocienoBatenbHocTr JIHK-CBsI3bIBarOIIMIA JOMEH, TakKOM
kak >¢dexropubiii Oerok CRISPR-Cas, Genok IUHKOBOro majblia WM OEJIOK aKTHBATOpa
tpanckpunuuu (TAL). B Hekoropeix Bapuantax ocymectBienns JIHK-csizpiBaromuii
JOMEH, CelU(UYHBIN K TOCIeIOBATEIbHOCTH, MOKET MIPEICTaBIISITh COOOH ciuThIil Oeok. B
HEKOTOPBIX BapUAHTaX OCYILECTBJEHHUS I'€H-PETyJISITOPHBIN 3JIEMEHT, OMHCAHHBIN B JaHHOM
OOKyMeHTe, (PYHKIIMOHAJIBHO CBA3aH C TETEPOJIOTMYHON TPaHCKPHUOMPYEMOH MOJIEKYJIOH
JHK, xomupyromeit s¢dexropubiii O6enok CRISPR-Cas. B HekoTOpbIX BapuaHTax
ocymectsieHus 3dexropusiii 6enok CRISPR-Cas BriOpan u3 cuctember CRISPR-Cas tuma I,
cucrembl CRISPR-Cas tuna II, cucremsr CRISPR-Cas tuna III, cuctembr CRISPR-Cas Tuma

IV, cucrembr CRISPR-Cas tuna V umm cucrembl CRISPR-Cas tuna VI. B HexkoTopmIx
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BAPUAHTAX OCYILIECTBIICHHs I'€H-PETyJIATOPHBIN 3JIEMEHT, KaK OIHUCAHO B TAHHOM JOKYMEHTE,
(YHKLIMOHANBHO CBSI3aH C TeTepPOJOrMYHON  TpaHckpuOupyemoit wmonekyioi JIHK,
koaupyromen Hanpasisiromyro PHK. HMcnonesyemelii B TaHHOM  JOKYMEHTE TEPMUH
«Hanpasysiromas PHK» unu «rPHK» orHocutess k PHK, koropas pacnosHaeTr LeneByro
nocnenosarensHocTh JIHK n Hanpasisier nnu «Hauenusaer» 3¢ exropubiii 6emok CRISPR k
uenesoii nocnenosarenabHoct  JIHK. Hanpasnsromass PHK  cocroutr wu3  obnacry,
kommiementapuoin JIHK-mumenun (HaspiBaemoiri crPHK), u obnactu, cBsi3bIBaroLeit
s¢dexropubiii  Oenok CRISPR (HaswiBaemoii tracrPH). Hampasmsirormass PHK  mosker
npenctaBisth codoii onny monekyiny PHK (orPHK) wiu nBe otmesnphble mMojekysbsl PHK
(nByxxkomnonenTHasi TPHK). B HekoTtopeix Bapumantax ocymecteieHusi rPHK wmosker
nonosHUTENbHO conepskarh MaTpuy PHK (nerPHK) mst oOpatHO# TpaHCKpHNTA3BL.

[65] Heckonbko BapuaHTOB OCYLIECTBJIEHUSI OTHOCSATCA K I€H-PEryJIATOPHOMY 3JIEMEHTY,
KaK ONHCAaHO B JaHHOM JOKYMEHTe, (YHKIHOHAJbHO CBSI3AHHOMY C T€TEPOJIOTUYHOM
TpaHckpudupyemoii mosekyioi JIHK, kogupyromei onua nian 60jiee KOMIOHEHTOB CHCTEMBbI
penaxtupoanus reHoma CRISPR-Cas, Bkmrouatomeii sdexropueiii 0enok CRISPR-Cas u
Hanpasisromyro PHK. Tlpumepst a¢dexropubix 6enkoB CRISPR-Cas BkJIHOUarOT, mOMUMO
npouero, 3¢ dexropubie Oenxu Cas9, C2c¢l, C2c3, C2c4, C2cS5, C2c8, C2c9, C2cl10, Casl2a
(raxxe m3BecteH kak Cpfl), Casl2b, Casl2c, Casl2d, Casl2e, Casl2h, Casl2i, Casl2g,
Cas13a, Cas13b, Casl3c, Casl3d, Casl, CaslB, Cas2, Cas3, Cas3', Cas3”, Cas4, Cas5, Caso,
Cas7, Cas8, Cas9 (taxke uzBecteH kak Csnl u Csx12), Cas10, Csyl, Csy2, Csy3, Csel, Cse2,
Cscl, Csc2, Csa5, Csn2, Csm2, Csm3, Csm4, Csm5, Csm6, Cmrl, Cmr3, Cmr4, Cmr5, Cmr6,
Csbl, Csb2, Csb3, Csxl7, Csxl4, Csx10, Csx16, CsaX, Csx3, Csxl, Csxl5, Csfl, Csf2, Csf3,
Csf4 (dinG), Csf5, Casl4a, Cas14b u Casl4c. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS T'€H-
PEryJSITOPHBIA 3JIEMEHT, KaK OMUCAHO B JAHHOM JOKyMeHTe, (PYHKIHMOHAJIBHO CBSI3aH C
s¢dexropapiM Oenkom CRISPR-Cas, comepskalmum MyTalMiO B €ro HYKJI€a3HO-aKTUBHOM
caiite (Hampumep, RuvC, HNH, nampumep, RuvC-caiir nykieasnoro nomena Casl2a;
Hanpumep, RuvC-caiit w/unmu cait HNH nomena nykneassr Cas9). DddexropHsiii Oemok
CRISPR-Cas, nmeromuii MyTalUiO B CBOEM HYKJICA3HO-aKTUBHOM CaWTE W, CJIEIOBATEIBHO,
Oonplie He OONAmArOIUK HYKJEa3HOH AaKTHBHOCTBIO, OOBIYHO HAa3bIBAIOT «MEPTBBIMY,
Hanpumep, dCas. B HEKOTOpBIX BapHaHTaxX OCYINECTBJICHUS JOMEH WU TOJIHIIENTH
s¢dexroproro 6enka CRISPR-Cas, nMmerommnii MyTaluo B CBOEM aKTUBHOM CaiiTe HYKJI€a3bl,
MOXET HMETh HAPYLUIEHHYI0 MM CHH)KEHHYIO AaKTUBHOCTb IO CPAaBHEHHIO C TEM XKe
s¢pPexropabiM Gennkom CRISPR-Cas 6e3 myTamuu. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS

perynHToprH‘ﬁ 9JIEMCHT I'€HA, KaK OMUMCAHO B JaHHOM JOKYMCHTC, (I)YHKI_II/IOHaJ'IbHO CBsA3aH C
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s¢pdexropapiMm Oenxom CRISPR-Cas, nmeromum MyTaniO B CBOEM HYKJI€a3HO-aKTUBHOM
caifTe IJIs1 CO3MaHUS HHUKA3HOH AaKTMBHOCTH, (PYHKIIMOHAJNBHO CBS3aHHOM € (pepMEHTOM
0OpaTHOM TPAHCKPHUMTA3HL.

Tpanchopmauus kaerox

[66] H3o0pereHne Taxke HamNpaBJIieHO HAa CHOCOO NOJy4YeHHs TPaHCHOPMUPOBAHHBIX
KJIETOK M PAaCTEHUHl, KOTOPbIE COAEP>KAaT OAMH WM HECKOJNBKO PEryJSTOPHBIX 3JIEMEHTOB,
(PYyHKLIMOHAJIBHO CBSI3aHHBIX C TPAHCKpUOUpyemon mosekyJioi JJHK.

[67]  TepmuH «TpaHcopmauus» OTHOCUTCS K BBeneHuto Mosiekysbl JIHK B xo3siunHa-
peuunueHTta. lMcrnonb3yemelii B AaHHOM JOKYMEHTE€ TEPMHUH «XO35IMH» OTHOCUTCS K
OaktepusM, rpubaM WM pPACTEHHSIM, BKIOYAs JOObIe KJIETKHM, TKAHW, OPTaHbl MIIH
NOTOMCTBO OakTepuii, rpubOB WM pacTeHUHA. TKaHM M KJIETKH PACTEHHH, MPEACTABIIOIINE
0coOBIil MHTEPEC, BKIIIOYAIOT MPOTOIUIACTBI, KaJUTyChl, KOPHH, KIyOHH, ceMeHa, cTediu,
JIUCTBS1, IPOPOCTKH, 3aPOBIIIN U MbUIbLY.

[68] Kak wucromp3yercss B MaHHOM JOKYMEHTE TEPMHUH «TpaHC(HOPMUPOBAHHBIN
OTHOCHUTCSI K KJIETKE, TKaHH, OPraHy WM OpPTraHU3My, B KOTODBIi OblIa BBEIEHA Uy KEPOIHAS
moiekysa JIHK, Takas kak koHcTpykuus. Beenennast monekysa JIHK mMoxker ObITh BCTaBIeHA
B reHoMHYI0 JIHK penmnueHTHBIX KJIEeTKH, TKaHH, OpraHa WM OPraHHu3Ma TakuM 00paszom,
yTo BBeAeHHass mousekyna JIHK Hacinenyercs mocrnenyromum NOTOMCTBOM. «TpaHCreHHas»
WIN «TPaHC(OPMUPOBAHHAS» KJIETKA WJIM OPraHU3M MOXKET TaKKe BKJIIOYATh MOTOMCTBO
KJIETKH UJIM OpPraHUu3Ma U IMOTOMCTBO, ITOJYYE€HHOE B PE3YJIbTATE IPOrPaMMbl CKPEILIUBAHUS, B
KOTOPOM TaKON TPAHCTE€HHBIM OPTaHU3M HMCMONb3YETCA B KAUECTBE POAUTENS B CKPEIIUBAHUU
U TIPOSIBJIIET W3MEHEHHbIH (DEHOTHII B pe3yJbTaTe MPUCYTCTBUS UYXXEPOAHOH MOJIEKYJIBI
JIHK. Benennas monekyna JIHK Takike MOkeT BpEMEHHO BBOAUTHLCS B KJIETKY-PELUIIHUEHT,
Tak 4TO BBeneHHas Monekyna JIHK He Hacnenyercs mocnenyromuMm NOTOMCTBOM. TepmuH
«TPAHCTEHHBII» OTHOCUTCA K OakTepuu, rPUOKY WM PACTEHHIO, COAEPIKAINEeMy OJHY HIIH
HECKOJIbKO rereposiorndsbix mosekya JHK.

[69] CneuuanucraM B JAHHOH OOJIACTH TEXHUKH XOpOLIO HM3BECTHO MHOIO criocoboB
BBenenus: mojekyn JJHK B xnerku pacrenmii. [Ipomecc oOBIYHO BKJIFOHYAET 3Tambl BBIOOpA
NOAXOMAIIEeH KJIETKH-XO35IMHA, TPAHCPOPMALMU KIETKHU-XO35MHA BEKTOPOM H TIOTYYEHHSI
TpaHC(OPMHUPOBAHHON KIETKU-X03stHA. CrIocoObl M MaTepualbl AJisl TPaHC(HOPMAITUH KJIETOK
pacTeHUN IyTeM BBENCHMs pPACTUTENBHONM KOHCTPYKLUMHM B TE€HOM pacTeHus IpHU
OCYIIECTBIICHIH Ha MPAKTUKE HACTOALIETO M300pETEHNsI MOTYT BKJIIOYATH JIFOOO0H M3 XOPOIIO
M3BECTHBIX U MPOJEMOHCTPUPOBAHHBIX crIoco00B. [Tomxoasiue crocoObl BKIIFOYAOT, HO HE

OTPaHUYUBAIOTCS UMM, OaKTepUaIbHYI0 MH(peKUmo (Hanpumep, Agrobacterium), OuHapHbIe
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BAC-Bextopsl, npsimyto pocraBky JIHK (wampumep, ¢ momormsto II3IM-onocpenoBanHoM
TpaHchopMaluy, OMOCPENOBAHHOTO BbICYIIMBaHUEeM/MHruoOuposanueMm mnorjiomenus JIHK,
3JIEKTPOIIOPALMH, MEPEMEIINBAHUS C BOJOKHAMHU KapOuaa KPEMHHUS M YCKOPEHHUsS YaCTHII,
nokpeiteix JIHK), penaktupoBanue renoB (Hampumep, cucrembl CRISPR-Cas), cpenu
IPOYEro.

[70] Krnerku-xo3sieBa MOTyT TPEACTABIATh COOOH OOy KIETKYy WM OpraHu3M,
HampUMep KJIETKY PAcTEeHUs, KJIETKY BOAOPOCIH, BOAOPOCHb, KJIETKy rpuda, rpud, KIETKy
OakTepry WM KJIETKy HACEKOMOro. B KOHKpPETHBIX BapUaHTAaX OCYIIECTBIIEHHS KJIETKU-
X0351€Ba U TPAHC(HOPMHUPOBAHHBIE KJIIETKH MOTYT BKJIFOYATh KJIETKU KYJIBTYPHBIX PACTEHUI.
[71] TpancreHHOe pacTeHHE BIOCIEACTBHUM MOXKET OBITh PEreHEPHPOBAHO M3 KIIETKH
TPAHCTEHHOTO PacTeHUs Mo n300pereHuro. Mcmonb3ysi OOBIMHBIE METONbI CENEKIHH WJIH
CaMOOIIBIIEHHE, U3 3TOTO TPAHCTEHHOTO PACTEHHsI MOKHO TIOJIYyYUTh CeMeHa. Takue ceMeHa u
NOJIy4eHHOE TIOTOMCTBO PACTEHHUs, BBIPAIIEHHOTO W3 TaKHX CeMsH, OyAyT conepKaTh
moJsiekyiny pekomOuaanTHON JIHK mo Hactosimemy M300peT€HUIO U, CIENOBATENbHO, OyAyT
TPAHCTEHHBIMH.

[72] TpancreHHble pacTeHHs] MO HACTOSIIEMY HM300PETEHHI0 MOTYT CaMOOIBUIATHCS IS
MOJIy4EHHUSI CEMSH TOMO3WUTOTHBIX TPAHCTE€HHBIX PACTEHHMH MO HACTOSIIEMY H300pETEHHIO
(romo3urotHbIx 1mo  Mousekyne pekomOunantHoit JIHK) wmm  ckpemmBatbes €
HETPAHCT'€HHBIMU PACTEHUSMHU WIM JPYTMMH TPAHCTEHHBIMU PACTEHUSMH I ITOJTyYEHHs
CeMSH JJIsl TeTePO3UTOTHBIX TPAHCTEHHBIX PACTEHUH MO HACTOSALIEMY H300pETeHHIO
(rerepo3urotHeix o pekomOuHaHTHOM Modekyae JIHK). Kak romosurornele, Tak u
reTepO3UTOTHbIE TPAHCTEHHBIE PACTEHUs] YIIOMUHAIOTCS B JAHHOM JIOKYMEHTE KaK «pacTeHUsI-
NIOTOMKWY». PaCTeHUSA-TIOTOMKH MPEICTABISIIOT COOO0I TPAHCTEHHBIC PACTEHHS, IPOUCXOISIIIUE
OT MCXOAHOTO TPAHCTEHHOTO PACTEHUS M COeprKalne Moekyy pekomOnHantHou JJHK mo
HacrosimeMy u3oOpereHnro. CeMeHa, TOJYYEeHHbIE C UCIOJNB30BAHHEM TPAHCTEHHOTO
pacTeHHss TO HACTOSIIEMY HW300pPETEeHHI0, MOXHO CcOOHUpaTh M HCIOJNB30BATh IS
BBIPAIUBAHISI TIOKOJIEHHH TPAHCTEHHBIX PACTEHUH, T.€. PACTEHUH-TIOTOMKOB I10 HACTOSIIEMY
U300peTeHno, coiepXamux pekomMOuHaHTHYr0 Mosekyny JIHK mo  Hacrosmemy
M300pETEHHI0O M JKCIPECCHPYIOIINX T€H, NPEACTABISIIOMUN arpOHOMUYECKUH HHTEpeC.
Omnwucanust cnocoOOB CeNeKLUUH, KOTOpble OOBIMHO HCHOJB3YIOTCS U Pa3HbIX KYJIBTYP,
MOXXHO HaWTH B OIHOM H3 HECKOJBKHX CIPABOYHBIX HM3MaHUH, 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
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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) and Crop Species Soybean (Vol. 2), lowa State Univ., Macmillan
Pub. Co., NY, 360-376 (1987).

[73] TpancdopmupoBaHHbIe pacTEHHST MOKHO aHAJIM3HPOBATh HA HAJIMYHE T€HA HJIH [€HOB,
NPEACTABISIIOIINX HHTEPeC, M YPOBHA W/win npoduis SKCHpeccuy, NPHIABAEMbIX
PEryJSITOPHBIMH 3JIEMEHTAMH MO HacTosiieMmy u3zoOperenuto. CrenuanucraMm B JaHHOM
O0NacTH TEXHUKH W3BECTHBI MHOTOYHCJIEHHBIE CIOCOOBI, JOCTYNHBbIE JUIsI aHAJU3a
TpaHc(OPMHUPOBAHHBIX pacTeHHi. Hamprumep, cmocoObl aHaN3a pacTeHUI BKIFOYAKOT, HO HE
OTPAaHUYUBAIOTCS UMH, Cay3epH-OJOTTHHI WM HO3EPH-OJIOTTHUHT, OAXO0Abl Ha ocHoBe I1LIP,
OMOXMMHUYECKHE aHAJU3bl, METOAbl (PEHOTHITMYECKOTO CKPHHUHIA, OLEHKH B YCIOBHSX
SKCIUTyaTallid W HMMMYHOIHWArHOCTUYECKHE aHAIM3bl. JKCIPECCHI0 TPAHCKPUOHPYyeMO
mosiekysibl JIHK MOXXHO M3MEpUTh C HCIMONB30BAHUEM peareHToB U MeromoB TagMan®
(Applied Biosystems, @octep-Curn, KamudopHus), kak OmmcaHo NPOU3BOAUTENEM, H
BpeMeHH a0 mnoporosoro Imukia I[P, ompeneneHHOro ¢ HUCHOAB30BAHHWEM MaTPHULBI
tectupoBaHus TagMan®. B kadecTBe anbTepHATHBBI JIs1 OLEHKU SKCIPECCUU TPaHCreHa
MO>KHO HCIONIb30BaTh peareHThl u Meronbl Invader® (Third Wave Technologies, Maaucos,
BuckoHCHH), ONMCaHHBIE IPOU3BOAUTEIIEM.

[74]  Hacrosimmee n3zoOpereHue TakKe OTHOCHUTCS K YacCTsIM PACTEHHsI MO H300pETEHHIO.
YacTu pacTeHUil BKIIFOYAIOT, HO HE OrPAHUYUBAIOTCS MMM, JIUCThS, CTEOIN, KOPHH, KIYOHH,
CeMeHa, PHIOCIEPM, CEeMANOYKH M Mbliblly. YacTn pacTeHUH MO M300pETEHHI0 MOTYT OBITH
’KU3HECTIOCOOHBIMH, HEKU3HECIIOCOOHBIMH, PEreHepUPYEMbIMH W/WIIN HEPEreHepUPYEMbIMH.
Hacrosimmee u3o0pereHre Takke BKIHOYACT M MPEAyCMATPUBAET TPAHC(HOPMHPOBAHHBIC
KJIETKH pacteHuid, copepskamme mojekyiy JHK mo muzobperenuro. TpancdopmupoBaHHBIE
KJIETKH WM KJIETKH TPAHCT€HHBIX PACTEHUH MO HACTOSIIEMY H300pPETEHHIO BKJIOYAOT
pereHepupyeMble U/ TN HepereHepupyeMble KIETKH PACTEHUH.

[75] Hacrosiimee nzobpeTeHue Takke OTHOCUTCS K TOBAPHOMY TIPOAYKTY, MOJTYYEHHOMY U3
TPAHCTEHHOTO PACTEHHsSI MJIU €r0 YaCTH, coAepKkaliel mMonekysay pexkomOunantHou JIHK mo
n3o0pereHnto. ToBapHbIE MPOAYKTHI IO H300PETEHUIO COAepiKaT OOHApYKUBAEMOE
xonunuectBo JIHK, comepxamee nocienosarensHocts JIHK, BbIOpaHHY:O W3 Tpymbl,
cocrosimeii u3 SEQ ID NO:1-5. Kak ucnonb3yercs B JaHHOM AOKYMEHTE, TEPMUH «TOBapHbBIN
NPOAYKT» OTHOCUTCA K JIFOOOW KOMITO3UIMM WJIHM TPOAYKTY, COCTOALIEMY H3 MaTepuaa,
MOJIyYE€HHOTO U3 TPAHCI€HHOIO PACTEHMs, CEMEHH, KJIETKU PAaCTEeHUs WM YacTH PAaCTEHH,

comepskaiiel monekyny pekomOuHanTHOH JIHK mo m3oOperenmto. ToBapHble NPOAYKTHI
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BKJIIOYAIOT, IOMHUMO TPOYero, nepepaboTaHHbIE CEMEHa, 3€pHA, YacTH PACTEHUH U MYKY.
ToBapHbIit poayKT MO U300peTeHuro Oyner conepxkatb oOHapyxkuBaemoe koamdectso JTHK,
COOTBeTCTBYIOLIEee pekoMOnHanTHOH Mosekyne JJTHK no usobperenuto. OOHapyxeHne OqHOM
win Heckonmbkux Takux JIHK B oOpasie Moker ObITh MCHOJB30BAHO MAJSI OMpENeIeHHs
COCTaBa WJIM HUCTOYHHMKA TOBAPHOTO MPOAYKTa. MOXKHO MCIOJB30BATh OO0 CTaHIAPTHBIM
meron oOHapyskerus mojiekyn JIHK, Bkitouasi pacKkpbITbie B JaHHOM JOKYMEHTE CIOCOOBI
OOHapY KEHHSI.

[76]  Hacrosiimee n3o0pereHre MOKeT OBITh Jierde MOHSTO CO CChUIKOM Ha CIEAYIOIIHE
MMPUMEPDBI, KOTOPBLIEC MPEACTABJICHBI B KAaUECTBC WIUIIOCTPAIMM W HE MNMPECAHASHAYCHDBI IJIA
OrpaHMYEHHs] U300peTeHus, eciu He yka3aHo uHoe. CrneuuanucraMm B JaHHOW 00JacTH
TEXHUKH JIOJDKHO OBITh TMOHSTHO, YTO CHOCOOBI, PACKPBITBbIE B CIEAYIOIIUX MNPUMEPAX,
MPEICTABISIIOT  cO0OM  CrocoObl, OOHApyKeHHbIE W300peTaTeNisiMi, KOTOpbIe XOPOIIO
JNEUCTBYIOT MPU MPAKTUYECKOM MPUMEHEHUU u300pereHus. Tem He MeHee, CIEeHaUCThI B
I[aHHOfI O6J'IaCTI/I TEXHUKU OJOJIXKHBI, B CBETC HACTOALICTIO PACKPBITHSA, MIOHUMATb, YTO MHOTHUEC
HU3MCHCHHUSA MOTYT 6I>ITI) BHECCHDBI B PACKPBITHIE KOHKPETHBIC BapUAHTbI OCYIICCTBJICHUA, U
BC€ XK€ IMOJYYUTb HO):[O6HI:;II>1 WA QHAJOTUYHBIN pe3yjbTar, HE OTXOAsA OT CYHIHOCTH U
o0bemMa U300peTeHrs, TOITOMY BEChb MaTepuas, W3JIOKCHHBI WM TIOKa3aHHBIA Ha
npuiara€MbIx l'“pa(bl/l‘{eCKI/IX MaTepuaiax, CJCAyCT MOHUMATh KaK HHHmCTpaTHBHbIﬁ, a4 HE KaK
OrPaHUYHUBAIOIIUH.

MNPUMEPBI
IIpumep 1

HNaenTuduranus u KIOHHPOBAHUE PEryJsITOPHBIX 3J1€MEHTOB

[77] 3TOT NmpUMep ONUCHIBAET WACHTU(PHKAINIO, CHHTE3 U KJIOHUPOBAHHE PETYJISITOPHBIX
3JIEMEHTOB SKCIIPECCUH, MONyUeHHbIX U3 Andropogon gerardii (boponaya XKepapa) u Arundo
donax (apyHIIO TPOCTHHKOBOTO).

[78] HoBBIii peryisiTopHbIi 3JeMEeHT YOMKBUTHHA ObUT MACHTU(QHUINUPOBAH U BBIIEIEH U3
renomHoi JIHK omHononeHOTO pacrenust Buna Andropogon gerardii (6oponau Xepapa). 5'-
HeTpaHciupyemyro obmacte (5° UTR) kaxnmoro w3 TpaHCKpUNTOB yOukBuUTHHA |
UCTIONBb30BAJIA JUJIT KOHCTPYHMPOBAHUS MpaiMepoB A aMIIM(UKAINK COOTBETCTBYIOIIUX
PETYJSITOPHBIX 3JIEMEHTOB JUII HMASHTU(UIMPOBAHHOTO TeHa YOMKBUTHHA, KOTOPBIA
BKJIFOUaeT (YHKIHMOHAJIBHO cBsi3aHHble mpomotop, juaep (5° UTR) m mepBblii MHTPOH.
Ipaiimeps! ucnons3oBamu ¢ oubmmorexamu GenomeWalker' ™ (Clontech Laboratories, Inc,

MaynTtusa-Boeto, KanugopHusi), CKOHCTPYMPOBAaHHBIMH B COOTBETCTBUH C IIPOTOKOJIOM
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NPOM3BOIUTENS ISl KJIOHUPOBAHUS S5 -00JaCTH COOTBETCTBYIOLIEH ITOCIIENOBATENbHOCTH
resomHoi JIHK.

[79] Kpowme toro, Obuta unearuduunposana u BbineneHa HoBast 3" UTR u3 reromuoit JITHK
ONHONONBHOrO  pacteHus  Buma  Arundo  donax ~ (apyHOO ~ TPOCTHHKOBBIM).
WUnentudunmposansubii EXP u cooTBeTCTBYIOIUIT €My NPOMOTOp, JHAEP U HHTPOH H3
Andropogon gerardii n 3" UTR u3 Arundo donax npencrasnens! B Tabnue 1.

Ta6auua 1. I'pynna peryisiTOpPHBIX 3JIEMEHTOB IKCIPECCHH, IPOMOTOP, JIuAep, HHTPOH

u3 UTR

OnucaHue W/WIH pPeryjsiTopHbie
SEQ ID Pasmep snemenTbl EXP, cBsi3aHHBIE B

IIpumeuanue .
NO: (n- 0.) HanpasJjennu S° — 3’ (SEQ ID NO):

EXP-ANDge.Ubq:5 1 2006 EXP: P-ANDge.Ubq:7 (SEQ ID NO:2),
L-ANDge.Ubq:2 (SEQ ID NO:3); I-
ANDge.Ubq:2 (SEQ ID NO:4)

P-ANDge.Ubq:7 2 851 ITpomoTop
L-ANDge.Ubq:2 3 154 Jlunep
I-ANDge.Ubq:2 4 1001 WaTpOH
T-ARUdo.TubA:1 5 498 3'HTO

[80] Hpentudpunmposanuele EXP u 3° HTO Obutn cuHTE3HMpOBaHBI U KIOHHPOBAHBI C
HCTIOJIb30BAaHIEM METO/IOB, U3BECTHBIX B JAHHOW OOJIACTH TEXHUKH, B OMHApHbIE BEKTOPHBIE
KOHCTPYKILHUH Ul TPaHC(POPMALIMU pPacCTeHUN B KacCeTe 3KCIPECCHU, HCIIONb3yeMOH s
ynpasneHus: skcrpeccued P-rmokyporupasbl (GUS) past OmeHKM HMX aKTUBHOCTU B
cTaOUIIBHO TPAHC(HOPMHUPOBAHHBIX KJIETKAX PACTEHUIT KYKYpY3bl, KaK OMUCAHO B IpUMepax 2

u3.

IIpumep 2
Anamn3 EXP-ANDge.Ubq:S, ynpasasiiomero s3xcnpeccueit GUS B ctaduibHo

TPaHC(POPMHPOBAHHBIX PACTEHHSIX KYKYPY3bl

[81] Pactenuss Kykypy3sl TpaHCGHOPMHPOBAIN BEKTOPOM, B YaCTHOCTH BEKTOPOM
sKkcrpeccun pacrenuii, cogepkamum EXP, EXP-ANDge.Ubq:5, ynpasnstommm skcnpeccuei
TpancreHa P-rmokyponunassl  (GUS). IlonyueHHble pacTeHHMs aHAJIM3MPOBAIHM —HA
skcrpeccuro 6enka GUS, 4ToOB! OLIEHUTH BIMSHUE TPYIIBI PETYJSTOPHBIX 35eMeHTOB (EXP)
HAa 3KCIPECCUI0 U CPABHUBAJINA CO CTAHAAPTHBIM KOHTPOJbHBIM EXP.

[82] Pactenuss Kykypy3bl TpaHCpOpMUpOBa M KOHCTpyKumsMu skcrpeccun GUS

pacrenuii. EXP, EXP-ANDge. Ubq:5 (SEQ ID NO:1) kionupoBanmu B 0a30BbIii BEKTOP
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SKCIIPECCUH PACTEHUsI C HCIIOJIb30BAHMEM CTAHAAPTHBIX METOJOB, HM3BECTHBIX B JAHHOMN
obmactn TexHHKH. [lonyueHHBIE BEKTOPbI 3KCIPECCUU PACTEHUH COAEpIKald JIEBYIO
NorpaHu4Hy0 oOnacte u3 Agrobacterium tumefaciens (B-AGRtu.neBas rpanuna), nepByro
CEJIEKI[HOHHYIO0 KacCETy TPAHCIeHA, UCIOJb3YEMYIO U CENEeKIHH TPaHC(HOPMUPOBAHHBIX
PACTHTENBHBIX KJIETOK, NPHIAIOLYI YCTOHYMBOCTh K repbunmay riaudocarty, BTOPYIO
Kaccety TpaHcreHa s oreHku aktuBHocTH EXP-ANDge Ubq:5, 4ro copmepkutcsi B
TpaHcreHHOU kaccere, comepskaiieit EXP-ANDge . Ubq:S (SEQ ID NO:1) ¢yHKkumMOHaNBHO
CBsA3aHHBIN S5° ¢ komupyrooumei mnocienosatensHocTho A GUS, cocrosmed  u3
npoueccupyemoro uHTpoHa (SEQ ID NO:8), dynkumonansHo cesizannoit ¢ 3° UTR (T-
Sb.Nltp4-1:1:2, SEQ ID NO:7), u mpaByr mnorpanu4yHyr obnacte u3 Agrobacterium
tumefaciens (B-AGRtu.nmpaBas rpanumna). Oxcnpeccuro GUS, ympasmsiemyro EXP-
ANDge. Ubq:5, cpaBHUBaiH C 3KCIPECCHEHl KOHTPOJBHONW KOHCTPYKLHMH, AHAJOTHYHOU
MPUBEACHHON BBIIIE, COAEPIKAIIEH SKCIIPECCUOHHYI0 Kaccery Tpancrena GUS, conepskaieit
EXP, EXP-CaMV.355+Zm.DnaK:12 (SEQ ID NO :6) ¢pyHKUMOHAIBHO CBSI3aHHBIA 5° ¢
konupyromed mnocnenosarenbHocTei0O GUS, ¢dyHkumonansHo cesizannbii ¢ 3° UTR, T-
Sb.Nltp4-1:1:2.

[83] Knerkn pacreHuii Kykypy3bl TpaHC(HOPMHUPOBAIN C HCIIOJIB30BAHMEM OWHApPHBIX
BEKTOPHBIX ~KOHCTPYKIMH i TpaHcpOpMalMM, OIMCAHHBIX BBIIIE, IOCPENCTBOM
Agrobacterium-onocpenoBaHHOM TpaHcOpMaLuy, Kak 3TO XOPOLIO M3BECTHO B JIAHHOMN
obmactu  TexHuku. IlomydeHHble  TpaHCHOPMHUPOBAHHBIE  PACTHTENBHBIE  KIETKH
WHIYLHPOBAJIN JIs1 00pPa30BaHUS LIENbIX PACTEHUH KYKYPY3bl.

[84] KavecrBennnlii u konuuectBeHHbIH aHaimn3 GUS wucnomp3oBaiyd st  OLIEHKH
AKTUBHOCTH 3JIEMEHTa OSKCIPECCHHM B BBIOPAHHBIX OpraHaXx M TKaHAX pACTEHUs B
TpaHC(OPMHUPOBAHHBIX pacTeHusX. [ kauecTBeHHOro anamm3a oskcrnpeccun GUS ¢
MIOMOIIBE) TUCTOXUMHUYECKOTO OKPALIMBAHMS TOTAJbHbIC NpenapaTbl WIH Cpe3bl TKaHEH
uHKyOupoBanu ¢ pactsopom it okpamuBanusi GUS, comepxkammm 1 mr/mn X-Gluc (5-
Opom-4-xJ10p-3 -UHAOTHI-b-TIIIOKYpOoHUA) B TeueHue S5 4. mpu 37°C u obecuseunBamu 35%
EtOH u 50% yxcycHoit kucnoroi. Jxcmpeccuto GUS kadeCTBEHHO ONpenessui MyTeM
BU3YaJIbHOIO OCMOTpPa OTOOPAaHHBIX OPraHOB WJIM TKaHEH PAaCTeHUN Ha CHHIOK OKPACKy ITOA
CTEPEOMHKPOCKOIIOM MJIH COCTABHBIM MHKPOCKOITOM.

[85] s kommuecTBeHHOro aHanuza skcnpeccuu GUS ¢ momompro pepMeHTaTHBHBIX
aHaMM30B OOIMMH OeNoK 3>KCTParupoBajd M3 BbIOPAHHBIX TKaHEH TpaHC(HOPMUPOBAHHBIX
pacteHuil Kykypy3bsl.OT OIHOTO A0 JIByX MHKPOrpaMMOB obmiero Oejnka WHKyOHpOBaIU C

¢dayoporenHbiM  cybctpatoM, 4-mermnymoOemupepn--D-rmokypornnom  (MUG) B
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KoHIeHTpauuun | MM B oOmem peakinuoHHOM oObeme 50 wmmkponutpos.Ilocne 1 4.
uHKyOauuu npu 37°C peakuuo ocraHaBiuBaiu nodasinerneM 350 mxin 200 MM pactBopa
Oukapbonara Hatpus. [Ipoaykr peaxkumu, 4-merunymoOemnupepon (4-MU), mMakcHMaJIbHO

(l)J'IYOpeCI_IeHTHHﬁ npu  BbBICOKHUX  3HAYCHUAX pH, Korga ruUuApOKCHIIbHAA

rpymnmna

HoHM3upoBaHa. JloOaBieHHe OCHOBHOTO pacTBopa KapOOHAaTa HATpPHs OIHOBPEMEHHO

OCTAaHABJIMBA€T aHAJIM3 W  PETYJIUPYET pH Jd - KOJIMYECTBEHHOI'O

dbayopecuentHoro npoaykra 4-MU. Konudectso oOpasosasiuerocs 4-MU olleHHBAJIN MyTeM

OIpe/eNIeHuUs

u3MepeHust ero (IyopecHeHLMH C KCIOJBb30BAHUEM YCTPOWCTBA [UII  CUUTHIBAHUS
mukporuanmeroB FLUOstar Omega (BMG LABTECH) (Bo30y»xnenue npu 355 HM, BBITYCK
npu 460 uMm).3Hauenus aktuBHOCTH GUS mpencraBnensl B HMOsax 4-MU /gac/mr obmero
Oenka.
[86]  OO6pasubl cnenyromux TkaHed Opamu mns sxcnpeccun GUS B nmokonenun Ry muct u
KOpeHb cTaanu V4; JTUCT U KOPeHb CTaauu V7, JIUCT, [IBETOK/MBUIbHHUK U MbLTbIA cTaauu VT,
no4atok/cronouku craguu R1; u 3apoasin ceMeHu 1 SHAocnepM cemeHn ctanuu R3 gepes 21

nenb nocye onbuieHus: (DAP). B taGnune 2 nokasana cpenHss KOJTUYECTBEHHAS SKCIIPECCHUs

GUS nnst 00pa3noB TKaHEeH.

Tadmuua 2. Cpeanee s3xcnpeccusi GUS crabmibHO TpaHC(POPpMHPOBAHHBIX PACTEHHH

KYKYPY3bl.
EXP-
CaMV.358+Zm.DnaK:12/T- | EXP-ANDge.Ubq:5/T-
Sb.Nltp4 Sb.Nltp4
CranpapTHas CranpaptHas
Cragus Opraun Cpennee omudKa Cpennee omulKa
V4 JINCT 8663 316,54 166,48 18,22
Kopennb 435,76 117,99 294,21 46,88
V7 JINCT 1263,29 462,27 114,19 7,65
Kopennb 78,74 23,43 168,6 17,62
IBETOK/MbLILHUK 432,22 131,1 769,11 93,96
VT IBETOK/MbLIbIA 135,93 90,25 1639,32 365,6
JINCT 27,82 4,99 152,24 13,98
R1 NOYATOK/PbLIbIIe 157,75 102,89 6684 54,19
IMOpPHOH ceMeHH 97,31 21,03 370,87 36,06
R3 JHAOCTIEpM
ceMeHH 225,49 49,42 2843 29,15
[87]  Kak BugHO u3 tabnuns 2, npoduns sxcnpeccun EXP, EXP-ANDge . Ubq:5 (SEQ ID

NO:1)

CHJIBHO

OTIINYaCTCA

or  npodus

HKCIPECCUn

B KOHTpOJE,

EXP-
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CaMV.355+Zm.DnaK:12. (SEQ ID NO:6). Hanpumep, skcnpeccusi, oOycioienHass EXP-
ANDge.Ubq:5, B nbutbHuKe ¥ mbUiblle V1 Oblia BbIIE, UY€M SKCIpeccusi, OOYCIIOBIEHHAs
EXP-CaMV .355+Zm.DnaK:12. B To Bpems kak 3Kkcmpeccust B Jucte, ympasisemas EXP-
CaMV.355+Zm.DnaK:12, no-suaumomy, yBenuuuBajiach oT craauun V4 no V7, a 3arem
cHwkaimace Ha craguu VT, skcnpeccuss B sucre, ympasisieMas EXP-ANDge. Ubq:S,
OCTaBaJlaCh HEU3MEHHON Ha MPOTSKEHUH BCEX TpeX cranuil. Dkcnpeccus, ynpasisiemas EXP-
ANDge.Ubq:5, Obuta Bbime B modaTke/pbuiblle R1 mo cpaBHeHmto ¢ koHTposneM. EXP-
ANDge.Ubq:5 (SEQ ID NO:1) neMOHCTpHPYET YHUKAIbHbIE XapPAKTEPUCTUKU SKCIIPECCUU U
o0ecreyrBaeT HOBbII HHCTPYMEHT ISl SKCIPECCHH BbIOPAHHBIX TPAHCTEHOB.
IIpumep 3
3" UTR, T-ARUdo.TubA:1 moayaupyert 3xcnpeccuto GUS B cTabunbHo

TPAaHC(POPMHPOBAHHBIX PACTEHHSIX KYKYPY3bl

[88] Pactenuss kykypy3sl TpaHC(OPMHUPOBAIM BEKTOPOM, B YAaCTHOCTH PACTHTEIbHBIM
BekTOpoM 3kcrpeccun, copepxkammM 37 UTR, T-ARUdo.TubA:1, monymupyromum
skcrpeccuio TpaHcreHa P-rmrokyponuaasel (GUS). IlonydeHHble pacTeHUs] aHAM3UPOBAIN
Ha skcnpeccuro 6enmka GUS, urobsr ouenuts Baustaue 3° UTR perymisitopHOro snemenrta Ha
3KCIIPECCHIO.

[39] Pactenuss kykypy3sl TpaHCHOPMHUPOBAIN KOHCTPYKLMEH 3KCHPECCHH PACTUTENBHOTO
GUS u xoHTpOnbHON KOHCTpykuMeN. KoHCTpyKuuu ObIIM aHAJNIOTHYHBI KOHCTPYKLIHSM,
omucaHHbiM Bbinue B [lpumepe 2. OOe koHcrpykumu coxepxamu EXP, EXP-
CaMV .355+Zm.DnaK:12 (SEQ ID NO:6), GyHKIMOHAIBLHO CBSA3aHHYI 5  C KOOUPYHOIIEH
nocnenoBatenbHOCTRIO 11 GUS, comepskaieii nporeccupyembiii uaTpoH (SEQ ID NO:8).
KoHTponbHast KOHCTPYKIUs ObLIa TAKOM, KaK OMUCAHO BBILIE B MpUMEpE 2, Te KOAUPYIOIIast
GUS nocnenosarensHocTh Obia (pyHkumMoHaNbHO cBsizana ¢ 3° UTR, T-Sb.Nltp4-1:1:2.
Hpyras konctpykmust ucnois3oBaia 3~ UTR, T-ARUdo.TubA:1 (SEQ ID NO:5) nns
TepMHUHALMU TpaHckpumnuu Tpaicresa GUS.

[90]  PacteHus kykypy3sl TpaHcopmuposanu u skcrnpeccuto GUS aHanu3upoBaiy, Kak
ormucaHo B mpumepe 2. OOpasupl crnepyromux TkaHed Opamm mns skcrnpeccun GUS B
nokoJieHnH Rg: TUCT U KopeHb cTaguu V4; TUCT 1 KOPeHb cTaguu V7, JHUCT, IBETOK/TIBUTbHUK
u meutblia craauu VT, mowarok/cronOuku craguu R1; U 3apomplil CeMEHH U SHOOCIEPM
cemeHu craanu R3 uepes3 21 nenp nmocne onbuienus (DAP).B tabnune 3 mokazana cpeqHsis
konmmuectBeHHast skcnpeccuss GUS nnst obpasuoB TkaHedl u kpatHoe ycuieHue GUS,

obecnieunsaemoe T-ARUdo. TubA 1.
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Tadmuua 3. Cpeanee s3xcnpeccusi GUS cTtabuibHO TpaHC(OPMHPOBAHHBIX PACTeHHH

KYKYPY3bl.
EXP- EXP-
CaMV.358+Zm.DnaK:12/T- | CaMV.358+Zm.DnaK:12/T-
Sh.Nltp4 ARUdo.TubA
YBesmmuenne
Crangapraas Cranpnapraas | sxcnpeccun ot T-
Cramus Opran Cpeanee omuoKa Cpennee OmnoKa ARUdo.TubA:1
V4 JIHCT 866,3 316,54 3560,14 706,91 4.1
Kopensn 435,76 117,99 3014,71 576,41 6,9
V7 JIACT 1263,29 46227 5708,89 837,17 4.5
Kopensn 78,74 23,43 7380,5 1110,24 93,7
HBETOK/IILLILHIK 43222 131,1 252412 347,64 5.8
VT | ugerox/mbuibna 135,93 90,25 1431,6 606,06 10.5
JIHCT 27,82 4,99 491845 754,58 176.8
R1 MOYATOK/PbLIbIE 157,75 102,89 5258 4 737,62 33,3
IMOPIOH CeMeHH 97,31 21,03 10425 132,46 10,7
R3 Juocnepm
ceMeHH 225,49 49 42 128112 146,97 5,7

[91]  Kak Bumno u3 tabmunsel 3, 3° UTR, T-ARUdo.TubA:1 (SEQ ID NO:5), ycunusan
skcnpeccuro TpancreHa GUS B kaxkpoli aHanuzupyeMoil Tkanu no cpasHenuro ¢ 3° UTR, T-
Sb.NItp4-1:1:2. Ananu3  TpaHCKpHUNTa TIOKa3aj  MPAaBWIBHYD  TEPMUHALMIO U
nonuaneHunuposanue MPHK GUS. B HekoTOpBIX cilyudasx yCUJIEHHE SKCIPECCUM TpaHCTeHa
ObLIO NOBOJIBHO 3HaUNTENbHbIM. Hampumep, sxcnpeccus B mucre VT Obiia B 176,8 pas Bbiine,
4yeM B KOHTpousie. DKcnpeccust KopHs V7 Obuta B 93,7 pa3a Beie, ueM B KOHTpousie. Takum
obpazom, 3" UTR, T-ARUdo.TubA:1 (SEQ ID NO:5), obecrieunBaer yCuneHUue SKCIPECCHH
TpPaHCreHa 10 CPABHEHUIO C KOHTPOJIEM.

[92] [MpowyuOCTPUPOBAB U OMKCAB OCHOBHBIE HJAEM HACTOSINETO U300pETeHMs,
CHELHUAIMCTaM B JAHHOHW 00JIACTH TEXHUKH AOJDKHO OBITh OU€BHIHO, YTO H300PETEHHE MOKET
OBITh U3MEHEHO MO CXeMe U JeTasiM 0e3 OTKIIOHEHHUS! OT 3TUX OCHOBHBIX HIEH. 3asiBIISIOTCS
BCE MOAM(DUKALMYN, KOTOPbIE HAXOAATCS B paMKax CYIIHOCTH U oObema (popmyibl
u3o0perenns. Bee mybnukanuy 1 onyOJIMKOBaHHBIE MATEHTHbIE JOKYMEHTBI, LIUTUPYEMBIE B
JAHHOM JTOKYMEHTE, HAaCTOSLMM BKJIIOUEHBI B KaUeCTBE CChUIKU B TOI JK€ CTENEHH, KaK eCciu
Obl Kaxxgas OoTAeNbHasi MyOJIMKAILMs MUIM TATEHTHAs 3asiBKa ObUIM KOHKPETHO M OTJENBHO

YKa3aHbl 4JIs1 BKJIIKOUEHUSA B KAQUYCCTBEC CCBUIKU.




DOOPMVIJIA N30BPETEHHA

1. Monekyna pexomObunantHolt JIHK nis uHMLMUpPOBaHUS TPAHCKPUIILIUU
reTepoJIOTHYHON TpaHcKkpubupyemoit monekyasl JJHK, Bxmouaromas
nocaenosareapbHocTh JIHK, BoIOpaHHYIO M3 I'pyMNIbl, COCTOAIIEH U3:

a) MOCJIeIOBATEIbHOCTH, IO MEHbLIEH Mepe Ha 85 MPOLEHTOB HASCHTHYHOM
nocnenosarenbHocTH SEQ ID NO:5 u obnanaroiieii mpoOMOTOPHON aKTHBHOCTBIO,
b) mocienoBaTeIbHOCTH, BKIOUaK e nocienoBareabHocTh SEQ ID NO:5; u

¢) pparmenTa, BKIHOUAOIIEro mo MeHbmeil mepe 200 mocien0BaTEbHBIX
HykseotunoB SEQ ID NO:5, rne ¢parmeHT o0nagaet mpoOMOTOPHON aKTUBHOCTBIO;
r7ie yKa3aHHasi IOCIe0BaTebHOCTh (PYHKLIIMOHAJIBHO CBSI3aHA C YKAa3aHHOM

reTepoJIOTHYHON TpaHCKpubupyemon mosekynon JTHK.

2. Mounexyna pekombunantaoit JIHK mo n. 1, roe ykazaHHas
MOCJIE0BATENbHOCTD, IO MEHbIIEH Mepe Ha 90 MpPOLEHTOB UIEHTUYHA

nocnegoarenbHOocTH JJHK SEQ ID NO:S.

3. Mounexyna pekomObunantaoit JIHK mo n. 1, roe ykazanHas
MOCJIEI0BATENbHOCTD, 110 MEHbIIEH Mepe HAa 95 MPOLEHTOB UIEHTUYHA

nocinenoBarenbHocTH JJTHK SEQ ID NO:5.

4. Mounexyna pekomOunanTHoit JJHK mo nmobomy u3 m.mo. 1-3, rae rereposiorudHasi
TpaHckpubupyemas mojekyna JJHK Bkito4aeT reH, npeacTaBIIsiio IIHN

arpOHOMMYECKUN UHTEpEC.

5. Monexyna pekombunantaoit JIHK mo n. 4, rne reH, npeacTaBsiO Ui

arpOHOMHUYECKHI UHTEpPEC, MPUAAET PACTCHUSAM YCTOHYHUBOCTD K TepOHIuIaM.

6. Monexyna pekombunantaoit JIHK mo n. 4, rne reH, npeacTaBsiiO M UA

arpOHOMMYECKUN UHTEPEC, NPUAAET PACTEHUSAM YCTOMYHUBOCTb K BPEIUTENSAM.

7. Monekyna pekomObunanTHoi JJHK nmo mobomyns n.m. 1-6, rae rereponornyHas

tpanckpudbupyemas moinekyna JJHK konupyer nuPHK, mukpoPHK mnun muPHK.



8. KneTka TpaHCT€HHOrO pacTeHHUs], BKIIOYAOINAs MOJIEKYJy PEKOMOUHAHTHON

JHK no mrobomy u3 m.m. 1-7.

9. Knetka TPAaHCI€HHOT'O paCTCHUA IO II. 8, rae€ KjJe€TkKka TPaHCIr€HHOTO paCTECHUA

npeacTaBisieT COOOH KIETKY OAHOAOIBHOTO PACTEHHUS.

10. KneTka TpaHCT€HHOIO pacTEHUs MO M. 8, IIe YKa3aHHas KJIETKa TPAHCTEHHOTO

pacTeHus mpeacTaBiseT COOON KIETKY IBYAOJIbHOIO PACTEHUS.

11.  TpaHCcreHHoe pacTeHHE WU €ro 4acTh, BKIKYAI M UE MOJEKYIY

pexkombunanTHoi JIHK mo mobomy u3 mm. 1-7.

12. PacTenune-nmoTOMOK TPAaHCIE€HHOTO pacTeHus no n. 11 unm ero 4acrts, rae
pPacTeHHEe-MOTOMOK WJIM €ro 4acTh BKJIOYAaeT MoJieKkyay pekomOunanTHoi JTHK mo

modomy u3 m.m. 1-7.

13. TpaHcreHHOe ceMs, Iie ceMs BKJIYaeT Moyekyany pekomOunanTaoi JIHK mno

modomy u3 m.m. 1-7.

14. Cnocob moaydeHust TOBAPHOTO MPOAYKTA, BKIOYAOIINN MOJyYEeHHE
TPAHCT€HHOrO PaCTEeHUsS UJIH ero 4yacTu no n. 11 u nonydeHue u3 HEro TOBapHOTO

MPOAYKTA.

15. Cmnocob mo n. 14, rae TOBapHBIN NPOAYKT NpeacTaBiseT codoil ceMeHa,
obpaboTaHHbIe CeMeHa, OeTKOBBIN KOHIIEHTpAT, OeKOBBINA H30JIST, KpaxMmal, 3epHO,
JaCTH PaCTEHHUI, MAclio U3 CeMsIH, OMOMACCy, MyKYy MEJIKOTO TIOMOJIa U MYKY

KPYIHOI'O NOMOJIa.

16.  Cnocob skcnpeccun TpaHckpubupyemoii mosekybl JIHK, Brirogaro muit
MOJIy4€HHE TPAHCTE€HHOIO pacTeHus no n. 11 u KynbTUBUPOBAaHHE PACTEHUs, MPU

KOTOPOM MPOUCXOIUT dKCIpeccus Tpanckpubupyemoii JJHK.
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