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UX HYKICOTHIHBIM IIOCIEAOBAaTCIbHOCTSM, NPUTOAHBIM I MOIYJIHPOBAHHUS SKCIPECCHH TEHOB B
pactreHusix. M300peTeHne Takke OTHOCHUTCS K TPAHCTCHHBIM PACTCHHSM, KJIETKAM PACTCHHUH, YacTIM
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PEI'VJIATOPHBIE DJIEMEHTBI PACTEHUN U UX IIPUMEHEHUE

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

[02] [TepedeHb mOCIENOBATENILHOCTEW, CcoOAep:Kalquiics B (¢alijge TOoa Ha3BaHHEM
«MONS481WO-sequence listing.txty, wumeromem pasmep 13550  Gaiit  (cormacHo
u3mepeHusiM B Microsoft Windows®), 6bu1 co3nan 22 anpens 2021 r., mogaH B 3JEKTPOHHOM
BUJI€ U BKJIFOUEH B IaHHBII JOKYMEHT MOCPEACTBOM CCBUIKU.

OBJACTDb TEXHUKHU
[03]  M300pereHue OTHOCUTCS K OOJNACTH MOJIEKYJISIPHOH OHMONOrMH PacTeHHWH U T€HHOH
uHKeHepun pacteHni. bonee koHkperHo, m3oOpereHue otHocutcss Kk Mosekynam JIHK,
MPUTOHBIM sl MOAYJIMPOBAHUS SKCIIPECCUU T€HOB B PACTEHUSX.

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
IPOMOTOPBI, JIUAEPHI, UHTPOHBI U 3'-HETPAHCIUpPyeMble 00JJaCTH U MOTYT HCIOJb30BATHCS B
00aCTH MOJIEKYJIIPHOI OUOJIOTHH PACTEHHUI U M€ HETHYECKON MHIKEHEPUH PACTEHHI.

CYIIHOCTD U30BPETEHUA

[05] JlanHOe M300peTeHne OTHOCUTCS K 3JIEMEHTAaM PEryJLIUH FeHOB JJIST IPUMEHEHUS B
pacteHusax. JlaHHOe HM300peTeHWE TaK)Ke OTHOCUTCS K  KOHCTPYKLHSIM — MOJIEKYJI
pexomOunanTHON JIHK, conmepxamum perynsTopHble 3JeMeHThl. JlaHHOe u3oOpereHne
TaKXe OTHOCUTCSI K KJIETKaM TPAHCTE€HHOI'O PACTEHUs, PACTEHMSIM U CEMEHAM, COJEP KALLUM
PEryJATOpHbIE 3JIEMEHTBl. B OZHOM BapuaHTE OCYIIECTBJICHUS PEryJSITOPHBIE 3JEMEHTBI
(YHKIIMOHAJIBHO CBsI3aHbI C TpaHCKpuOupyemoit monekyioi JJHK. B HekoTOphIX BapuaHTax
OCYILIECTBIIEHHs JTAHHOTO HM300peTeHus, Mosiekyna TpaHckpubupyemoit /IHK 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
CBSI3aHHAsI C TeTePOJIOTHYHON TpaHcKkpubupyemoit monekyinoi JIHK. JlanHoe uzobpereHue
TAKXK€ OTHOCHUTCSI K CIIOCOOaM TNPUMEHEHHUs] PEryJSTOPHBIX 3JIEMEHTOB U IOJIYYEHUs U
NpUMEHeHHs1 MOoJieKybl pekomOnHanTHOM JIHK, comepskamux peryisTOpHbIE SJEMEHTHI, U
TPAHCTEHHBIX KJIETOK PACTEHUH, PACTEHUN U CEMsH, COAEPIKAIIUX PEryJIsATOPHBIE 3JIEMEHTHI,
(YHKLMOHATBHO CBSI3aHHBIE C MOJIEKYJION TpaHckpubupyemoit JTHK.

[06] Takum oOpa3oM, B OZHOM acleKTe H300pETeHHe OTHOCUTCS K MOJIEKYJIe
pexomOunanTHOl JTHK, conepxameii mocnenosarenbHocts JJHK, BbIOpaHHYIO W3 Tpymibl,
cocTosimel u3: (a) MOCIEeNOBATENBHOCTH, 1O MEHbLIEH Mepe Ha OKOJIO 85 MpOLEHTOB
uaeHTUYHON Jrobol mocnenosateapHocTH U3 SEQ ID NO: 1-5; (b) mocnemnoBatenpHOCTH,
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
NOCJIEIOBATENILHOCTD  (DYHKIMOHAJNIBHO  CBfi3aHA € TETEPOJIOTHYHOW  MOJIEKYJIOH
tpanckpudupyemoit JIHK. Ilox «rereponorndnoii tpaHckpubupyemonn momnekyyon JIHK»
MOJPa3yMeBaeTCsi, uTo TpaHCkpuOupyemast mosekyiaa JIHK siBisieTcst reTepojiorMYHON MO
OTHOLIEHHUIO K MOJHMHYKJICOTHIHOH MOCIENOBATENbHOCTH, C KOTOPOH OHAa (PYHKIMOHAIBHO
CBsi3aHa. B KOHKpPETHBIX BapuaHTaX OCYLIECTBIEHHs Mojekyna pexkomOuHanTHOW JIHK
cozepkuT nocnenosatenbHocTh JIHK, nMeromyro naeHTHYHOCTh OCAEA0BATENbHOCTH Ha MO
MEHBIIEH Mepe OKOJIO 85 MPOLEHTOB, MO MEHbIIEH Mepe OKOJIO 86 MPOLEHTOB, M0 MEHbIIEH
Mepe Okono 87 MpOLIEHTOB, MO MEHbIIEH Mepe OKOJO 88 MpOLEHTOB, O MEHbIIEH Mepe
O0Kk0JI0 89 MpOLEHTOB, MO MeHbLIeH Mepe Okoao 90 mpoLeHTOB, MO MeHbuled mepe 91
MPOLIEHT, N0 MeHbIIel mepe 92 mpoueHTta, 1Mo MeHbluel Mepe 93 mpoleHTa, MO MeHbIIeH
Mepe 94 mpoueHTa, o MeHblIel Mepe 95 MpOLEeHTOB, MO MeHbLIEH Mepe 96 MPOLEHTOB, IO
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 JAAaHHOM JOKYMEHTE MPEIJIOKEHbl TPAHCITEHHBbIE KJIETKU
pacTeHuid, coaeprKalmne MOJIEKYJTY pPEeKOMOMHAHTHOMN JHK, COZEPIKALLYIO
nocienosarenvHocte  JIHK,  BeIOpaHHyr0o w3 rpymmbl,  cocrosmed w3 (a)
NOCJIEIOBATENILHOCTH, N0 MEHBIIEH Mepe Ha OKOJO 85 NPOLEHTOB HMASHTUYHOH 000
nocnenoBatenbHocTd w3 SEQ ID NO: 1-5 ; (b) mocnenoBaTenbHOCTH, coaepkalueii 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 TEeTEePOJOrMYHON MoJekysoi TpaHckpubupyemoirn JIHK. B

OMNPEACIICHHBIX BapHUaHTaX OCYLICCTBIICHUS KJIICTKA TPAHCTCHHOI'O PACTCHUS MNPECACTABJIACT
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cOOOH KJIETKY OJIHOIOJIbHOIO pacTeHus. B apyrux BapmaHTax OCYINECTBIEHUS KIIETKA
TPAHCT€HHOTO PACTEHHS MIPEACTABISIET COOON KIIETKY BYIOJIBHOTO PACTEHHSI.
[08] B eme OnHOM acmexkTe B HACTOALIEM AOKYMEHTE JOMOJHMUTEIbHO MPEAJIOKEHO
TPAaHCTEHHOE pAaCTeHHE WJIM €ro 4acTbh, Coepskaiiee Mosekysay pekomOunantHoW JIHK,
comepkauryro nocienosarenbHoctb JIHK, BhIOpaHHYHO M3 Tpymlimbl, COCTOSIIEH H3. a)
NOCJIEIOBATEIbHOCTH, IO MEHbIIeH Mepe Ha 85 TMpOLEHTOB WASHTUYHOH 000
nocnenoBatenbHocTH U3 SEQ ID NO: 1-5; b) mocnenoBaTenbHOCTH, coaepkaineii IOy u3
SEQ ID NO: 1-5; u ¢) ¢parmenta modoit u3 SEQ ID NO: 1-5, npu 31OoM 3TOT (hparMeHt
o0nagaer reH-peryJsITOpPHON aKTUBHOCTBIO, MPH 3TOM MOCIEN0BATENbHOCTD (DYHKIIHOHAIBHO
CBsI3aHA C T€TEPOJIOTUYHON MoJiekynoi TpaHckpuOupyemoit JIHK. B KOHKpeTHBIX BapHaHTax
OCYIIECTBIICHHUs] TPAHCTEHHOE PACTEHHE MPENCTABIISET COOOH MOTOMCTBO PacTE€HUs JHOOOTo
TIOKOJICHUsI, KOTOPOe COAEPKUT MoJieKysny pekomOunanTHou JIHK. B nmaHHOM mokymeHTe
TaK)Ke MPeNyCMOTPEHO TPAHCTEHHOE CeMsi, coepkaiiee Mojekysy pekomOuHanTHOH JIHK,
KOTOpOe 00eCTIeunBaeT TaKOE TPAHCTEHHOE PACTEHUE TIPH BBIPALIMBAHUH.
[09] B nppyrom acmekre u300peTeHHE OTHOCHUTCS K CHOCOOY TOJYYEHHS TOBApPHOTO
MPOAYKTA, BKJIIOYAIOIIEMY MOJyY€HHE TPAHCTE€HHOTO PACTeHUsl WJIM €r0 YacTH, COAEp KaluX
mosekyiny pexkomOuHanTHOM JIHK mo m3obOpereHuro, u mosydeHHe M3 HErO TOBAPHOTO
npoxnykra. B omHOM BapuaHTe OCYLIECTBIEHMsS TOBApPHBIA NPONYKT IMPENCTABISAET COOOM
ceMeHa, 0OpaboTaHHbIE ceMeHa, OEIKOBBIN KOHLIEHTPAT, OEJNKOBBIM HM30JIAT, KpaxMall, 3€pHa,
YaCTH PACTEHUH, Maclo M3 CeMsiH, OMOMAaccy, MyKy MEJKOro IMOMOjia MU MyKy rpyOoro
NIOMOJIA.
[10] B erie onHOM acriekte U300peTeHre OTHOCUTCS K CIIOCOOY MOJIyYeHHs] TPAHCTEHHOTO
pacTeHusi, coaepskaimero Mosiekyday — pekomOunanTHOM JIHK mo  wu3obperenwro,
BKJIFOYAIOLIIEMY TPAHC(POPMALIUIO KJIETKH PACTEHHS C IIOMOIIBIO MOJIEKYJIbl PEKOMOMHAHTHOM
JHK mno wu3obpereHuro i moONy4YeHHs TPaHCHOPMUPOBAHHOW KIETKH PACTeHUS U
pereHepanuio TPAHCTEHHOTO PACTEHHS U3 TPAHC(POPMHUPOBAHHON KIIETKH PACTEHHSL.
KPATKOE OITACAHHUE IMMOCJIEJJOBATEJIbHOCTEN
[11] SEQ ID NO:1 mpencrasiser coboli mocienosarenbHocts JIHK  rpymmer
peryastopHeix snemeHToB 3Kcnpeccnn win EXP, EXP-ANDge.Ubq:S, cocrosimyro u3
npomoropa (P-ANDge.Ubq:7), ¢yHkunoHanbHo cBsizanHoro 5’ ¢ jupepom (L-ANDge.
Ubq:2), ¢pyHkumonampHO cBsizaHHOro 5' ¢ uHTpoHOM (I-ANDge Ubq:2), monyueHHyO u3
Andropogon gerardii.
[12] SEQ ID NO:2 mnpencrasnsier coboit mocnenosarenpHocth 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 mnocnenosarensHocth JHK EXP, EXP-
CaMV .358+Zm.DnaK:12.
[17] SEQ ID NO:7 npencrasinsier coboii nocienoBarenbrocts [JIHK 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-Ec.uidA+St.LS1.nno:1), ¢ mnpoueccHpyeMbIM HHTPOHOM, IIOJYYEHHBIM H3
TKaHecieUn(pUIHOro MHAynHupyemoro cseroM rena St-LS1 kaprtodens (moctym Genbank:
X04753).

HOAPOBHOE OIMUCAHHUE U30BPETEHUA
[19] H3o0pereHue npeniaraer perysiTOPHbIE 3JIEMEHTHI, 00JIaNaroIIe TeH-PeryJISTOPHOM
AKTUBHOCTBIO B pacTeHUsx. HykiIeoTuaHble NOCIEAOBATENBHOCTH 3THX PEryJIATOPHBIX
sneMeHTOB npexacrasieHbl kak SEQ ID NO:1-5. Otu perynaTopHble 3J€MEHTHI CIOCOOHBI
BJIMSITH HA HKCIPECCUIO (PYHKIIMOHAIBHO CBSI3aHHOW TpaHCcKpubupyemoii monekyis! JJHK B
TKAHSIX PACTEHUH MU, CIENOBATENbHO, PEryJHpOBaTh 3KCIPECCHIO TeHa (YHKIHOHAIBHO
CBSI3aHHOTO TPAHCTE€HA B TPAHCTEHHBIX pacTeHHsX. M300pereHne Takke mpeaiaraet crnocoObl
Monu(pUKALIMK, TIONYYSHUsT U MpUMeHeHus] pekoMOuHaHTHBIX Mojiekys JIHK, comepskarmx
NPEIJIOKEHHBIE PETYJISITOPHBIE 3JIeMEHTh. M300peTeHne Takke MpemaraeT KOMITO3ULIHH,
KOTOpbIE BKJIFOYAIOT TPAHCTCHHBbIC PACTHTENbHBIC KJIETKH, PACTEHUS, YaCTH PACTEHHH |
ceMeHa, conepikamue pekoMOmHaHTHBIe Mosiekysbl JITHK mo m3obperenutro, U cnocoObl uX
MOJTYYEHUS ¥ IPUMEHEHUSI.
[20] Crnenyromue omnpeneieHuss U CIOCOObI MPETHAa3HAYEHbI JJISl JIYYIIEro OmNpenesieHuUs
HACTOSIIIETO U300PETEHNS M PYKOBOICTBA [ CIIELIMAJIFICTOB B JAHHOH 00JIACTH TEXHHUKH MPH
NPAaKTUYECKOM TPUMEHEHUH HacTosIero u3o0perenns. Ecim He yka3aHO WMHOE, TEPMHHBI
CJIelyeT MOHMMAaTh B COOTBETCTBUU C OOLIETPHHSTHIM HCIOJIb30BAHUEM CIEIIHATUCTAMHU B

COOTBETCTBYIOLIEH 001aCTH TEXHUKH.



10

15

20

25

30

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 ucnosib3yercst B JTaHHOM
NOKyMeHTe, TepMuH «mocieaosarenbHocTh  JIHK»  otHOCcMTCS K HyKII€OTHAHOU
nocnenoBatenbHOCTH Mosekyel [IHK. HMcnonb3yemas B JaHHOM AOKYMEHTE TEPMUHOJIOTHS
COOTBETCTBYyeT TepMuHosioruu pazzaena 37 Ceoma denepanbubix npasun CIIA, § 1.822 wu
u3jokeHa B Tabsunax crangapra BOUC ST.25 (1998 r.), npunoskenue 2, tTadbmumsl 1 u 3.

[22] Hcnonb3yemblli B JAaHHOM NIOKYMEHTE TEPMUH «peKkoMOMHaHTHast moiekyna JTHK»
npencrasisier codoit monekyny JIHK, comepxkamyro komOuHarmio monekyn JIHK, koropeie
He Moryim Obl BCTpEYaTbCs BMECTE€ B Mpupoie Oe3 BMeIIaTenbCcTBa uenoBeka. Hampumep,
pexomOuHanTHast mosekyiaa JJHK moxer mpencrasiste coboii monekyiny JIHK, koropas
COCTOUT IO MeHblIeH Mepe u3 AByx Mojekyn JHK, rereposornyHbeIx 1o OTHOLIEHHUIO APYT K
apyry, monekyny JIHK, kotopas conepxut nociaenosarenpbHocTs JJHK, koTtopast oTnnuaercs
or nocneposarensHocTern JHK, cymecrsyrommx B mpupoae, monekyny JHK, koropas
BKJIFOUAET CHUHTE3UpPOBaHHYI mnociaenosarenbHocTh JAHK, wnmu monekyny JAHK, koropas
Obuta BkimroueHa B JIHK kieTku-xo3sivHa myTeM TIeHETUYeCcKOl TpaHchopManuu Wiu
penaKTUPOBAHMSI T€HOB.

[23]  Ccbuika B 3TOH 3asBKe Ha «BblaeNeHHYI0 Mojekyiny JHK» wmnmu skBUBaJeHTHBIN
TepMHUH WiIM (pasy mpeaHasHayeHa i oOo3HaueHHss Toro, 4ro Mojekyna JIHK
npeAcTaBisieT coOOH MOJeKyly, KOTOpasi MPHUCYTCTBYET OTHAENbHO WM B KOMOHMHALMH C
APYTUMU KOMIIO3ULIMSIMU, HO HE B CBOE€M MPUPOAHOM OKpykeHuu. Hampumep, siaemMeHTbI
HYKJIEMHOBOW KHCIIOTBI, Takue Kak KOOUPYIOLIas IOCJIeN0BaTENbHOCTb, HWHTPOHHAsS
MOCJIEIOBATENIbHOCT, HETpPaHCIUpyeMasi JIuAepHas IOCJIeN0BaTeIbHOCTh, MPOMOTOpPHAs
MOCJIEIOBATENBHOCTD, MOCIEI0BATENbHOCTD TEPMUHALIMM TPAHCKPUIILIUU U T.I., KOTOpBIE
npupomHbIM  oOpasoM mpucyrctByroT B JIHK reHoma opraHm3ma, He CUHTAROTCS
«BBIZIEJIEHHBIMIY NIPH YCJIOBUH, UYTO 3JIEMEHT HAXOAUTCsI B F€eHOME OpraHu3Ma U B TOM MeCTe
reHOMa, B KOTOPOM OH BCTpe4aeTcs B MPUPOAHBIX yCioBUAX. OOHAKO KaXKIbI M3 3THX
3JIEMEHTOB W TIOAYACTH STHX 3JIEMEHTOB OYAYT «BBIOEJNEHB» B paMKaxX HACTOSIIETO
PACKpBITHS, €CIIU 3JIEMEHT HE HAXOAMTCA B N€HOME OpraHu3Ma U B TOM MECT€ I€HOMa, B
KOTOPOM OH BCTPEYAETCs B NPUPOAHBIX ycioBusX. IlogoOHBIM 00pa3oMm, HYKJIEOTHIHAsS
MIOCJIEIOBATEIbHOCTD, KOAMPYIOINasi MHCEKTULMIHBIN OeJIOK WK JIF0OOH BCTPEYAIOIIHICS B

NPUPOAE€ HWHCEKTHLUAHBIA BapHaHT 3TOro Oenka, OyAeT BbIIENEHHOW HYKJICOTHUAHOM
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MOCJIEOBATEIbHOCTBIO, €CJIM 3Ta HYKJIEOTUAHAs MOCIeN0BaTeabHOCTh He HaxoauTces B JIHK
OakTepuy, U3 KOTOPOH B mpupone oOHapy’keHa IMOCIeN0OBaTeIbHOCTh, KOJUPYIOIMAs OeNoK.
CuHTe3upoBaHHAsE HYKJIEOTUAHAs IOCJIEN0BATENbHOCTb, KOAUPYIOLIAsi AMHHOKHCIOTHYIO
HOCJIEIOBATENIbHOCTh BCTPEYAIOIIErOCs B MPUPOE HHCEKTULIMAHOTO Oenka, OyneT CunuTaThes
BBIICJICHHON Ui Lieneil Hacrosmero u3ooperenus. st menel HACTOSIETO PACKPBITHS
mo0ast  TpaHCr€HHas  HYKJIEOTHAHAs  IOCJIENOBATENBHOCTb, T. €. HYKJICOTHAHAS
nocienosarenbHocTh JJHK, BCTpOEHHAass B T'€HOM KJIETOK pPACTeHUs WM OaKTepUu WM
NPUCYTCTBYIOIIasi BO BHEXPOMOCOMHOM  BEKTOpe, OyJeT CYHMTaThCsl  BBIIEJICHHOM
HYKJIEOTUJHON MOCJIEeN0BATEIbHOCTBI0 HE3aBUCHUMO OT TOrO, MNPUCYTCTBYET JHM OHA B
IUIA3MUZE WJIM QHAJOTHYHOW CTPYKTYpe, HCIIONB3YeMOH Al TpaHChOpMAlMH KJIETOK, B
T€HOME pPacTeHHs WM OAaKTepHH WJIM TPUCYTCTBYET B OOHApPY)KUBAEMBIX KOJHYECTBAX B
TKaHSX, TIOTOMCTBE, OMOJIOTHYEeCKHX O0pa3lax WM TOBAPHBIX MPOAYKTAX, MOJTYyYEHHBIX U3
pacTeHus Wi OaKTEepHUH.

[24] Kaxk HUCIIONb3YyETCsI B JaHHOM JOKYMCHTE, TCPMHUH «UMOCHTUYHOCTD
MOCJIEOBATENbHOCTEW»  OTHOCUTCST K  CTENEHW MACHTHYHOCTH JABYX ONTHMAJIBHO
BBIDOBHEHHBIX  MOJUHYKJIEOTHIHBIX  IOCJIENOBATEIBbHOCTEH WJIM JBYX ONTUMAJbHO
BBIPOBHEHHBIX  MOJUMENTUIHBIX  MOciaeAoBaTeNnbHOCTe. ONTUMaIbHOE  BbIPAaBHUBAHUE
IIOCJIENOBATENBHOCTEN co37aercst yTeM PY4YHOrO BbIpaBHUBaHMUs IBYX
MOCJIEIOBATEIbHOCTEH,  HANpUMeEp,  OSTAJIOHHOHM  IOCJIENOBAaTEIbHOCTH W APYIrou
HOCJIEIOBATENIbHOCTH,  YTOOBI  MAaKCHMAJIbHO  YBEJIMYHTh  KOJMYECTBO  COBIAACHUI
HYKJICOTUJIOB B BBIPABHUBAHUU IOCJIEAOBATEIbHOCTEN C COOTBETCTBYIOIUMH BHYTPEHHUMHU
HYKJICOTUJHBIMA BCTaBKamy, peneuusiMu win rnamu.Kak ucnonedyercs B AaHHOM
IOKYMEHTE, TEPMHUH «OTAJOHHAsI MOCJIEAOBATENIBHOCTEY OTHOCUTCSA K ITOCIENOBATEILHOCTH
JHK, npencrasnennoii nox SEQ ID NO: 1-5.

[25] Kak wucnonedyercs B JAHHOM JOKYMEHTE, TEPMHUH «IIPOLIEHT MIEHTHUYHOCTH
MOCJIEIOBATENbHOCTHY WM IPOLEHT HUAEHTUYHOCTH» Ui  «%  UIEHTUYHOCTH»
NpeACTaBJsieT COOOH OO UASHTUYHOCTH, YMHOXKEHHYIO Ha 100. «/lons MIeHTHIHOCTIY ISt
MOCJIEIOBATENbHOCTH, ONTHMAJIBHO BBIPOBHEHHOH C 3TAJOHHOH MOCJIEN0BATEIbHOCTHIO,
NpEeACTaBIsieT COOOH KOJMYECTBO COBIAIEHUI HYKICOTHIOB B ONTHMAaJIbHOM BBIPABHUBAHUH,
pa3zmeneHHoe Ha oOIiee KOJUYECTBO HYKJIEOTHAOB B JTAJOHHOH IOCIENOBATENIbHOCTH,
HampuMep, oO0Ilee KOJMYECTBO HYKJICOTHAOB B TOJHOM JJMHE BCEH ATAJIOHHOU
NOCJIEIOBATENbHOCTH. TakuM 00pa3oM, OAMH BAapUAHT OCYIIECTBIEHHS H300peTeHUs
npenycmatpuBaer Monexkyny JIHK, coxmepxaimyro nocnenoBaTenbHOCTb, KOTOpas IpHU

ONTUMAJIbHOM BbIpaBHUBAHUU C 3TaJIOHHOM nocCJ€a0BaTCIbHOCTLIO, 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
OKO0JIO 87 MPOLIEHTOB UAEHTUYHOCTH, 10 MEHbIIEH Mepe OKOJIO 88 MPOLEHTOB UACHTUYHOCTH,
0 MeHblIel Mepe OKOJo 89 MpOLEHTOB WACHTHUYHOCTH, MO MEHblLIel 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
UAEHTUYHOCTH, [0 MEHbIIEH Mepe OKOJIO 94 MPOLEHTOB WAEHTUYHOCTH, 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
MIPOLIEHTOB MJIEHTUYHOCTH, IO MEHBbIIEH Mepe OKOJIO0 99 MpOLEeHTOB MAEHTUYHOCTH WIH IO
MeHbLIel Mepe 0ko0 100 NpoLeHTOB UAEHTUYHOCTH 3TAJIOHHON MOCIEA0BATEIBHOCTH.
PeryasiTopHbie 3/1€MEeHTHI

[26] PerynatopHble 37€MEHTBI, TakM€ KaK MPOMOTOPBL JHUAEPHBIE MOCIEAOBATEIBHOCTH
(trakke wm3BectHble kak S5’ UTR), »HxaHceppl, HHTPOHBI M 0OJACTH TEPMUHALUU
tpanckpunuuu (umm 3° UTR), urparot HeoTheMiIeMyr0 pojib B OOIIEH 3KCIPeCcCHU TeHOB B
JKUBBIX KJIETKaX. TE€PMUH «PEryJATOPHBIA 3JIEMEHT», UCIOJb3YEMbId B JAHHOM AOKYMEHTE,
otHocuTcst k monekyne JIHK, oOmamaromeli akTHBHOCTBIO, peryimpyromei red. TepMuH
«AaKTUBHOCTb, PEryJIUPYIOLIAsi TE€H», UCIOJNb3YyEMbIi B NaHHOM AOKYMEHTE, OTHOCHUTCS K
CIIOCOOHOCTH BJIMATH HAa D3KCIPECCHI0 (PYHKLMOHANBHO CBSI3aHHOW TPaHCKPHOMPYEMOil
monekysel JIHK, Hampumep, myTeM BO3AEWCTBHS HAa TPAHCKPUILMIO WM TPAHCISLHIO
(YHKIIMOHATIBHO CBsI3aHHOW TpaHCcKpuOupyemoit monekynel JIHK. PerynastopHeie 351eMeHTHI,
TaKue KaK MPOMOTOPBI, JIUAEPHBIC MOCIEeN0BATEIbHOCTH, dHXaHcephl, HHTPOoHbI U 3 UTR,
KOTOpble QYHKIIMOHUPYIOT B PACTEHUSIX, IPUTOIHBI i1 MOTU(PUKALIH (HEHOTUIIOB pACTEHUI
C IOMOLIBIO T€HHON UHXXEHEPUH.

[27] Hcnone3yeMblil B TaHHOM JOKYMEHTE TEPMHUH «TPYIINA PEryISTOPHBIX 3JEMEHTOB
SKCIOpecCHUM» WM  HocaenosBaTenbHOCTh  «EXP»  MOXET OTHOCUTBCA K Ipymme
(PYHKLMOHATIBHO CBSI3aHHBIX PETYJIATOPHBIX 3JIEMEHTOB, TAKUX KaK YHXAHCEPBI, IPOMOTOPBI,
auAepbl M MHTPOHBL Hampumep, rpynma peryasiTOPHBIX OJJIEMEHTOB 3KCIPECCHH MOXKET
COCTOSITb, HANPUMEpP, M3 TPOMOTOPA, (PYHKUHMOHAJIBHO CBSI3aHHOTO S' ¢ JHIOEPHOM
MOCJIEIOBATENbHOCTBIO, (DYHKIIMOHAIBHO CBSI3aHHOW 5' ¢ MOCIENOBATENBbHOCTHIO HMHTPOHA.
EXP, npuroaHbIii 1151 MPaKTUYECKOTO MPUMEHEHHSI TaHHOTO U300peTeHNs], MPEACTABIEH KaK
SEQ ID NO:1.

[28] PerynaropHele 37I€MEHTBI MOTYT XapaKTePH30BAaTbCA HX NPOPHUIEM 3SKCIPECCHH

F€HOB, HAIIpUMEDP, MNOJOKUTCIbHBIMU /U OTpULATCJIbHBIMU B(I)Q)GKTaMI/I, TaKHUMH KakK
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KOHCTUTYTHUBHAs SKCIIPECCHsI UM BPEMEHHAsi, POCTPAHCTBEHHAs, CBA3aHHAsI C Pa3BUTHEM,
TKaHEeBasi, SKOJIOTn4ecKasi, PU3NONIOTNIeCcKasi, MaTOJOrHIECKasi SKCIPECCUs, KJIETOUHBIN [IUKII
W/WIM XMMUYECKU pearupyromas 3KCIpeccHs, a Takke JIoOble MX KOMOMHAIUM, a TakKXKe
KOJIMYECTBEHHBIMU WJIM KAa4eCTBEHHbIMH npu3Hakamu. Kak wucnonb3yercs B JaHHOM
JIOKYMEHTE, TePMHUH «TIPO(HIIb SKCIPECCUU T'eHa» MpeacTaBiseT coboil aroboit mpoduib
TpaHCKpUMUUK  (PyHKIMOHANBHO cBsidaHHONW Monekysasl JIHK B Tpanckpubupyemyro
mosekyiny PHK. Tpauckpubupyemas monekyna PHK wmoxer ObITh TpaHCIMpOBaHa C
o0OpazoBaHMEM MOJIEKYJIbI Oeflka WM MOXKeT O0eCHeYdTh AHTUCMBICIOBYIO MM IPYTYIO
perymsitopuyro mosekyiay PHK, Takyro kak asyxuenoueunas PHK (auPHK), Tpancnoprhas
PHK (TPHK), pubocomnas PHK (pPHK), wmukpoPHK (muxpoPHK), wmanas
unrepdepupyromas PHK (MuPHK) u T.11.

[29] Kak ucronb3yercsi B JaHHOM JOKYMEHTE, TEPMUH «3KCIpeccust Oelikay MmpeacTaBiisieT
coboii mrodoi mpoduie TpaHCHALUH TpaHCKpuOHUpyemoit monekyiel PHK B Monekyy Oenka.
Okcnpeccusi Oenka MOXKET XapaKTepU30BaTbCs €ro0 BPEMEHHBIMH, IMPOCTPAHCTBEHHBIMU,
CBSI3aHHBIMH C PA3BUTHEM HJIM MOP(OIOrHYECKIMU KaueCTBAMH, a TAK)KE KOJINIECTBEHHBIMH
WA KaueCTBEHHBIMU MOKA3aTENAMU.

[30] IIpoMOTOp MOKHO HMCHOJIB30BaTh B KA4eCTBE PEryJATOPHOIO JJIEMEHTa IS
MOZYJIUPOBAHUS SKCIPECCUU (PYHKLHMOHAJIBHO CBA3AHHON TPAaHCKPUOUPYEMOH MOJIEKYJIbI
JHK. Kak ucnonb3yercss B JaHHOM JOKYMEHTE, TEPMUH «IIPOMOTOP» OOBIYHO OTHOCUTCS K
mounekyJie JIHK, koropast yuactByer B pacrno3HaBaHuu u cesizbiBanuu PHK-nonumepasst 11 u
Apyrux OeJKOB, TAKUX KaK AEHCTBYIOLINE B TPAHC-TIONOKEHHH (DAKTOPBI TPAHCKPHIILIUH, IS
VMHULMALMK  TpaHcKpunuuu. IIpomoTop MoxeT ObITh NEepBOHAYANBHO BBIAENEH H3 S'-
HeTpaHciupyemoit obmactu (5° HTO) reHOMHOM KOMUHM Te€HA, WU i [eNiell JTaHHOTO
OMMCAHUS TMPOMOTOPBI, TMPEAJIOKEHHbIE B HACTOSALIEM JOKYMEHTE, COJAep)KaT IpPOMOTOP,
(PYHKUMOHATBHO CBsI3aHHBIH 5' ¢ JHuaepoM. AJBTEPHATUBHO, MPOMOTOPBI  MOTYT
NPEACTaBJISATh COOOM TOJYyYEeHHbIE MyTeM CUHTe3a Win obOpaboraHHble Moyekyibl JIHK.
IIpoMoTOpBI Takke MOTYT OBITh XMUMEPHBIMH. XHMEPHbIE NMPOMOTOPHI MOJYYAKT 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 BAapUAHTAX OCYIIECTBJIECHUS H300pETeHUs
3asBneHHble MoJekyisl JIHK u mroOble X BapwaHThl MM NPOM3BOIHBIE, KaK OMHCAHO 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 BapUaHTaX OCYLIECTBIIEHHUs (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 TTPOMOTOP», KOTOpPBIH oOecneunBaeT 0a30BbI YPOBEHb TPAHCKPUIILIUU H
conepxut TATA-O0KC miam 3KBUBaNEHTHYIO mocnenoBaTenbHocTh JJHK mist pacno3HaBaHwust
u cBsa3biBaHus koMiuiekca PHK-nonumepaser 11 1 nHULManuy TpaHCKPUIILIMU.

[31] B onHOM BapuwaHTe OCYIIECTBJICHUS TPEACTaBJCHbI (pParMeHTbl MPOMOTOPHOM
MOCJIEAOBATEIbHOCTH, PACKpPbITOH B JAHHOM JOKyMeHTe. ®parMeHThbl MPOMOTOpPa MOTYT
o0jamaTh MPOMOTOPHON AKTHBHOCTBIO, KaK OIMUCAHO BBIIE, M MOTYT HCIIOJb30BATHCS
OTAENbHO WJIM B COYETAHUU C JPYTMMU MPOMOTOpaMH U (PparMeHTamMH MPOMOTOPOB,
HarpuMep, NMPU KOHCTPYUPOBAHUU XHMEPHBIX MPOMOTOPOB, WM B COYETAHUH C IPYTUMU
3JIEMEHTAMU SKCIPECCHH U (PparMEeHTaAMH 3JIEMEHTOB SKCIPECCUU. B KOHKPETHBIX BapUaHTax
OCYINECTBJICHHs] MPEIOKEHbI (PparMeHThl MPOMOTOpa, COJEpKallhe IO MEHbIIeH Mepe
0k0J10 50, MO MeHbIIeW Mepe OKOJO 75, MO MEHbLIEeH Mepe OKOJo 95, Mo MeHbIel 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 MeHbIel Mepe 0koJio 275, no MeHbluen Mepe 0koio 300, Mo MeHbLIENH Mepe
okos0 500, nmo meHbiel Mepe okosio 600, mo MeHpluel Mepe okoio 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, KaK OMHUCAHO B JAaHHOM AoKyMeHTe. CrocoObl
MOJIy4eHHUs] TaKUX (PPAarMEHTOB M3 HMCXOIAHON MOJIEKYJIbl MPOMOTOpPA XOPOLIO HM3BECTHBI B
TaHHOM 00JIaCTH TEXHHKH.

[32] Komnosunuu, npousBogubie mpomoTopHoro snementa SEQ ID NO:2, Takme kak
BHYTPEHHHE WM 5 -mejielny, HarpuMmep, MOTYT ObITh TOJYYEHBbI C KCIOJIb30BAHHEM
crocoOOB, HM3BECTHBIX B JAaHHOH OOJNACTH TEXHUKH, IJIS YJYYIIEHUS W HU3MEHEHHUs
SKCIPECCHH, B TOM YHCJIE IyTeM yIOaJeHHs BJIEMEHTOB, KOTOPbIE OKa3bIBAOT JIHOO
MIOJIO’KUTENTBHOE, JINOO OTPULIATEIbHOE BJIMSIHUE Ha DKCIPECCHIO, AYOIUPYIOIIHNE 3JIEMEHTBHI,
OKA3bIBAIOIINE TIOJIOKUTEIbHOE WM OTPULIATEIbHOE BIIMSHUE HA SKCIPECCUI0; W/ WU
OyOnupoBaHWE WM YIOAJCHHE DSJIEMEHTOB, OKA3bIBAIOIIMX TKaHEe- WM KIETOYHO-
cnenuduyeckoe neHCTBHE Ha HKCcrpeccHto. KoMIMO3WINKM, TPOU3BOAHBIE MPOMOTOPHOTO
sanementa SEQ ID NO:2, congepxamue 3" neneruu, B KOTOpbix 35ieMeHT TATA-O0kC miu ero
SKBHUBAJIEHTHAsl MOCAEAOBATEIbHOCTh W YJAJEHHAs HIDKENeKallash MOCAeN0BaTeIbHOCTD
MOTYT OBITh HCIOJIB30BaHbL, HAMPUMEP, [UISI TOJYYEHUS OHXAHCEPHBIX 3JIEMEHTOB.

HaHbHeﬁmHe yYAaJI€CHHUsT MOIr'yT OBITh CACIaHbI OJIs1 yAAJICHUA JIHOOBIX QJIEMCHTOB, KOTOPBIC
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UMEIOT TMOJIOXKUTEIbHBIE WM OTPHUIATENbHbIE 3HAYEHUS; TKaHEeCTIeLM(PHUUECKUil, KIETOYHO-
cneunpuIecKuil; WM 3aBUCSINNME OT BPEMEHHU (Takue Kak, HO HE OrPaHUYUBASCh 3TUM,
LIUPKAHbIE PUTMBbI) BIUSIOT HAa SKCIpeccHio. [IpOMOTOpHBIN 3JI€MEHT, IPEACTaBICHHBIH Kak
SEQ ID NO:2, u nony4ueHHbI€ U3 HErO (pparMeHThl WK 3HXAHCEPbl MOXKHO HCIIONIB30BaTh IJIs
NOJIyYeHHs] KOMITIO3ULIMHA XMMEPHBIX 3JIEMEHTOB PEryJIALIUA TPAHCKPUIILIUH.

[33] B cootBercTBUM C M300peTeHHMEM NPOMOTOpP WM (PArMEHT MPOMOTOPA MOXKHO
aHAJIM3MUPOBATh HAa IPUCYTCTBUE H3BECTHBIX 3JIEMEHTOB IIPOMOTOPA, T.€. XapPaKTEPUCTHUK
nocienosarenbHoctd JIHK, Takmx kak TATA-OOkc m apyrue W3BECTHbIE MOTHBBI CalTa
cBsi3bIBaHUS (pakTopa TpaHCKpunuuu. HWAeHTUPUKALUS TAaKMX M3BECTHBIX 3JIEMEHTOB
IPOMOTOPA MOKET OBITh HMCIIOJIb30BaHA CIIELUAIMCTOM B JTAaHHOW 00JacTH ISl pa3pabOTKU
BAPUAHTOB IPOMOTOPA, UMEOIIUX NATTEPH SKCIPECCUH, CXOIHBIN C UCXOAHBIM POMOTOPOM.
[34] Kak HUCIOJB3YETCsI B JAHHOM JOKYMCHTE, TEPMHH «IHIACPHAs MOCJICAOBATEIbHOCTDY
otHocuTcst k Monekyie JIHK, BoimenenHol u3 Herpancnupyemoit 5 -obmactu (5° UTR) rena
U OINpenensieMON, Kak MpPaBWJIO, KaK HYKJICOTHUAHBIA CErMEHT MEXAy CanTOM Hadajia
tpanckpunuuu (TSS) wu calitoMm Hauanma mOCIENOBaTENbHOCTH, KOAHMPYHOLIEH Oenok.
ANBTEpPHATUBHO, JUEPHbIE MOCIENOBATENIBHOCTH MOTYT MPEACTABISTh COOON MOTyUeHHBIE
cuHTe30M wiM peryaupyemsie ssemeHTbl [IHK. JlupepHyro nocnenoBaTeabHOCTb MOXKHO
UCIOJIb30BaTh B KadeCcTBe 5  pPEryJATOPHOIO 3JIEMEHTAa Uil MOAYJUPOBAHUS 3KCIPECCUU
(YHKUNOHATIBHO CBs3aHHON TpaHcKkpuOupyemoii monekynel JIHK. JlupepHbele MoJexysibl
MOKHO HCIIOJIb30BaThb C NE€TEPOJOTMYHBIM MPOMOTOPOM WM C UX HATUBHBIM IPOMOTOPOM.
Jlunep, MpUMEHUMBIH MIPU OCYLIECTBICHUN JAHHOTO U300peTeHus, 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
KauecTBE JIMAEpPa B KIETKE-XO35IMHE, BKJIIOUas, HAMpUMEp, TPAHCTE€HHYIO PAaCTUTEIBHYIO
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 PETYJISITOPHBIX 3JIEMEHTOB MJIM MOTYT IIPUHUMATh BTOPUYHbIE CTPYKTYPBHI,
KOTOpbIE MOTYT BIHSTh Ha TPAHCKPUIILHUIO WM TPAHCISLMIO (PYHKIMOHAJIBHO CBSI3AHHOM
Tpanckpudupyemoit monekyiasl JJHK. Jlunepnyro nocnenosarensHocTh U3 SEQ ID NO: 3
MOXXHO HCIIOJIb30BaTh B COOTBETCTBHM C HM300pETEHHEM ISl TONYYEHUS XHUMEPHBIX
PETYISITOPHBIX 3JIEMEHTOB, BIMSIOLINX HA TPAHCKPHUITLUIO UM TPAHCISIIHIO (PYHKIIMOHAIBHO

CBSI3aHHOH TpaHCKpuOupyemoii monexyJssr JIHK.
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[36] Kak ncnone3yercss B JAHHOM NOKYMEHTE, TEPMHUH «MHTPOH» OTHOCHUTCSI K MOJIEKYJIE
JHK, xoropasi MokeT ObITh BBIAENEHAa MM WACHTU(UIMPOBAHA W3 T€HA, U MOXET OBITh
oTperiesieHa B LIeJIOM Kak 00JiacTh, CIulalicipoBaHHas BO Bpemsi 00pabotku marpuuHoii PHK
(MPHK) mnepen TpaHcnsuuel. AJNBTEPHATHMBHO, WHTPOH MOXKET MPEACTaBIATh COOOM
NOJIyYeHHBII CUHTEe30M uiu peryaupyemsbiii snement JHK. HMuTpoH MoxkeT comepxkartb
SHXAHCEPHBIE 3JIEMEHTHI, BIMSIOLINE HA TPAHCKPUILMIO (PYHKIIMOHAJIBHO CBSI3aHHBIX T'€HOB.
HWHTPOH MOXHO HCNOJNB30BATh B KA4YECTBE PETYJSITOPHOTO 3JIEMEHTA Ui MOAYJISALIUU
SKCIpeccur (PYHKLUHUOHAJIBHO CBSI3aHHOW TpaHckpuoOupyemoii mosnekyiasl JIHK. Koncrpykuums
MOXET COAEpKAaTh UHTPOH, MPHUUEM HHTPOH MOXKET OBbITh MJIM HE OBITh FeTePOJOrHYHBIM I10
OTHOILIEHHIO K TpaHcKpuOupyemoit monekyie JIHK. Ilpumepbl HHTPOHOB B JaHHOM 00jacTh
TEXHUKH BKJIFOYAIOT UHTPOH akTuHA pruca u uHTpoH HSP70 kykypys3bl.

[37] VY pacTeHuil BKJIIOUEHHE HEKOTOPBIX MHTPOHOB B I€HHbIE KOHCTPYKLUU MPUBOIAUT K
nosbimeHHOMY HakorieHnto MPHK 1 OenkoB 1o CpaBHEHHIO ¢ KOHCTPYKIHMSMH, B KOTOPBIX
UHTPOH OTCYTCTBYET. DTOT 3 (EeKT MOTyUnI Ha3BaHNE K HHTPOH-OTIOCPETOBAHHOE YCUIIEHHE
(IME) sxcnpeccun reHoB. IHTPOHBI, KOTOpbIE, KaK M3BECTHO, CTUMYJIHPYIOT SKCIPECCHIO 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
MyTalMsMUA B cailiTax croiaiicudara 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
Ui KOHCTPYMPOBAHHUS  COOTBETCTBYIOIIMX  3JIeMEHTOB  pekomOunantHOu  JIHK.
WnnrocTpaTUBHBIA  MHTPOH, MPUIOAHBIA JJIsl MPAKTUYECKOrO MPUMEHEHUs JaHHOIO
u3o0perennst, npeacrasieH kak SEQ ID NO:4.

[38] Kax wucnonb3yercss B JaHHOM JOKYMEHTE, TepPMHHbI «3’-MOJeKyla TepMHUHALMU
TPAHCKPHUMUUNY, «3’-HeTpaHciaupyemas obmacte» minu «3° UTR» OTHOCATCA K MOJEKyJe
JIHK, xoropasi MCIONB3yeTcsi BO BpeMsl TPAHCKPUIIMU B HETpaHCIUpyeMoil obmactu 3'-
gactu Mmousiekysisl MPHK. 3’-Herpancnmupyemasi oOmacte Monekyiasl MPHK wmoxer ObITh
NOJIydeHa MyTeM CHeUU(UYHOrO paciieIuieHuss W 3 -TIONMAfCHUIMPOBAHUS, TaKXKe
uspecTHoro kak mnomuA-xBoct. 3° UTR wmoker ObITh (PYHKIIMOHAJIBHO CBs3aHA C

TpaHckpudupyemoii mojnekysnoi JIHK u pacronararbest HIke TPAHCKPHOUPYEMOUM MOJIEKYJIbI
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JIHK 1 MokeT BKJIIOWAaTh CHTHAJ MOJHAIEHIJIMPOBAHUA U JPYTUe€ PETYJISTOPHbIE CUTHAJIBI,
CHOCOOHBIE BJIMATH HA TpaHCKpunuuio, oOpadorky MPHK wmm skcnpeccuto TeHOB.
Cunraercs, 49TO NOMMA-XBOCTBI y4acTBYIOT B oOecneueHnn crabunmpHocTn MPHK u B
uHULMAIMK TpaHcasauuu. [lpumepbl 3° MoJekysn TepMHUHALMK TPAHCKPUILMU B JaHHOM
obnactu nmpeacTaBisIOT codoii 3° 0baacTe HOmanMHCUHTA3bL, 3~ obnacts hspl7 mmenunpy, 3
obnacTh Masol cyObenuHuIbl pyOucko ropoxa, 3 obmacts E6 xyonka u 3" UTR koukcuna.
[39] 3" UTR 00OBIMHO HAXOIAT MOJIE3HOE MPUMEHEHUE i PEKOMOMHAHTHOMN 3KCIPeCCUu
onpeneneHHbix Mojiekya JIHK. Cnabas 3° UTR MoxeT reHepupoBaTh CYMTHIBAHUE, KOTOPOE
MOXET TIOBJIMATh Ha JsKkcopeccuto wmosekyael JHK, pacnonokeHHONH B COCEIHMX
SKCIIPECCHOHHBIX KacceTax. Hammexamuii KOHTPOJSb TEPMHHALMHM TPAHCKPHUIILUN MOXKET
NPENOTBPATUTh CUUTBIBAaHHE B mocienoBarenbHocTsX JHK (Hampumep, apyrux kaccer
SKCIIPECCUH), PACTOJOXKEHHBIX HIDKE MO XOAY TPAHCKPHUILUH, W MOXKET JOTOJHHUTEIBHO
obecrieunthb 3¢ dexkTuBHy0 perupkysiunio PHK-noanvepassl muis ynydimeHns SKCpeccun
reHoB.D¢ddexTuBHas TepMuHaALMs TpaHCKpunuuu (BeicBoOokaenne PHK-momumepassr 11 u3
JHK) sBisieTcst NpeamnoChUIKOW AJisi TOBTOPHOM HWHHUIMALMM TPAHCKPUIILUH U, TaKUM
0o0pa3oM, HEMOCPEACTBEHHO BIHsIET Ha OoOmmMi ypoBeHb TpaHckpunrta. Ilocie TepmuHanmm
Tpanckpunuuu 3penass MPHK  BbicBOOOXKmaercs w3 Mecra CHHTE3a, a MaTpuLa
TpaHCHIOPTHUPYETCA B muTomazMy. Oykapuornueckue MPHK HakamnmuBaroTcst B BHIE
nom(A)-¢popM in vivo, 9To 3aTpyAHsAET OOHApy»KeHHE CAlTOB TEPMMHALMHN TPAHCKPHIILIUH
o0bruHbIME MeTonmamu. OnHako npenckasaHue (yHKIUOHATbHBIX M 3(dextuBHbx 3° UTR
MeronamMyu  OMOMH(OpPMATHKM  3aTPYAHEHO  M3-32  OTCYTCTBHS  KOHCEPBATHBHBIX
nocnenosatenbHocTelt JIHK, koTopsie mo3Bonuiu Obl JIErko mpezackasath 3G dexkTuBHyo 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 TMPENOTBpALIaTh CYUTHIBAHME TPAHCKPUNTA B JIIOOYIO  COCEOHIOKO
nocnenosatenbHocTh JIHK, koTopas MokeT copep:kaTh APYTyH KacCeTy SKCIPECCHH, KaK B
CJly4ae MHOYKECTBEHHBIX KaCCET HKCIPECCUH, Haxoasmuxcs B oo TpancnoptHoi JTHK (T-
JUHK) nnu cocennsisi xpomocomHast JIHK, B kotopyto Bcrasnena T-JIHK. Bo-sropeix, 3" UTR
HE JIOJDKHA BBI3bIBATH CHWJKEHUS TPAHCKPHUIILMOHHOW AaKTHBHOCTH, NPUIABAEMOIl
IPOMOTOPOM, JIUAEPOM, OJHXAHCEpPAMH W WHTPOHAMH, KOTOpbIE HCIIOIB3YIOTCS IS
ynpasnienus: skcnpeccrueit mojniekysbl JIHK. Hakonen, B Onorexnosnorun pacrenuii 3° UTR

4acTO UCIIONB3YeTCs AJIs 3amycka peakuuil aMmrndukanuy oOpaTHON TpaHCKPHOUPOBAHHOM
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PHK, BrimeneHHOH u3 TpaHC(OPMHPOBAHHOTO PACTEHMs, M Ucnojib3yercs s (1) omeHku
TPAHCKPUIILIMOHHOM aKTHUBHOCTH WJIM JKCIPECCHUM DSKCIPECCUOHHOW KAacCeThbl IOCIE €€
WHTErpalllii B XPOMOCOMY pacTeHus; (2) oueHku konudectBa komuii BcTtaBok 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, IJIST XaPAKTEPUCTUKU LIEJIOCTHOCTH BCTABJICHHOH KaCCEThL.
3" UTR, npurogHelii AJisi MPAKTHUECKOTO MPUMEHEHHs TaHHOTO M300peTeHHs, MPeaCTaBIeH
kak SEQ ID NO:5.

[41] Kak ucnonp3yercs B JaHHOM AOKYMEHTE, TEPMHUH «IHXAHCEP» WU «3HXAHCEPHBIN
3JIEMEHT» OTHOCHUTCS K JEUCTBYIOIIEMY B Y#C-TIOJIOKEHUU PETYJIATOPHOMY 3JIEMEHTY, TAKXKe
U3BECTHOMY KaK #C-3JIEMEHT, KOTOPBIH MPUAAET aclekT OOIero nmpouis SKCIPEeCCHH, HO
OOBIYHO caM 1O ce0e HEAOCTaTOueH [JI1 YIpPaBJICHUs TPaHCKpuUNmed (QyHKIHOHAIBHO
CBSI3aHHOH TpaHCckpuOupyemoii mosekyisl JIHK. B otnndme oT mpoMOTOPOB, SHXaHCEPHBIE
3JIEMEHTHI OOBIMHO HE BKIIOUAIOT cait Hadana TpaHckpunuuu (TSS) nmm TATA-Gokc nmm
sKBUBAJIEHTHYIO mocienosarenbHocTh JIHK.. TlpomoTop miam ¢parMeHT mpomMoTopa MOKET
NPUPOAHBIM 00Pa30M COAEPKATh OJUH MM HECKOJIBKO SHXAHCEPHBIX 3JIEMEHTOB, BIIUSIOIINX
Ha TPAaHCKPHILMIO (YHKLHMOHAJIBHO CBsi3aHHOH mocienosarenbHocTH JIHK.. DHxaHCepHBIH
3JIEMEHT TAK)K€ MOKET OBbITh CIIUT C IPOMOTOPOM C 0OOPa30BaHUEM YUC-3JIEMEHTA XUMEPHOTO
IPOMOTOPA, KOTOPBIH MPUAAET acreKT 00Iel MOAYJISILIUU SKCIIPECCUU T'eHa.

[42] Cuuraercs, UTO MHOTHE SHXaHCEpPHBIE 3JIEMEHTBI IIpoMoTopa cBsizbiBatoTcs ¢ JIHK-
CBsI3BIBAIOIIMMU Oenkamu w/wnu Biwsiior Ha Ttonosormio JIHK, cosnmaBast sokanbHbIE
KOH(OpMaLuK, KOTOpble BBIOOPOYHO paspemarT Wik orpaHuyuBaroT npocryn PHK-
nojumepasbl k marpune JHK wim cnocoOCTBYIOT M30MpaTeabHOMY OTKPBITHIO JIBOMHOM
CIupajJd B MeCT€ UHUIMALMU TPAHCKPUIILIUU. HXAHCEPHBI 3JIEMEHT  MOXET
(YHKLUMOHUPOBATH JJIsl CBSI3bIBAHUS (DAKTOPOB TPAHCKPHUIILHMH, KOTOPBIE PETYIHPYIOT
TpaHCKPHUNLKK. HeKoTophle 3HXAaHCEPHbIE 3JIEMEHTHI CBS3BIBAIOT Oosiee OmHOrO (pakropa
TPAHCKPHUILUHK, a (aKTOPBl TPAHCKPUIILUM MOIYT B3aUMOJEHCTBOBATh C PAa3THMYHON
apUHHOCTBIO ¢ OOJiee YeM OHHUM SHXAHCEPHBIM JOMEHOM. DHXAHCEPHBIE 3JIEMEHThI MOTYT
ObITh MACHTHU(PHUIHUPOBAHBI PSAOM METOIOB, BKJIIOYAs NENELHOHHBIA aHAIM3, T.€. yIaJCHUEe
OmHOrO WM 0Oojiee HYKJIEOTHAOB € S5  KOHIA WM BHYTPH mpomortopa, aHamu3 JIHK-
cBsi3bIBarOlIero Oenka ¢ wucnoib3oBaHueM ¢yrnpuntuara JIHKaser I, wnaTEepdepeHumu
METUJIMPOBAHUS, AaHATTM30B 3JIeKTpodopesa caBUra NOABHKHOCTH, TEHOMHOTO (DYyTIPUHTHHTA
in vivo C TOMOIUBK MOJUMEPA3HONW LENHOM peakluy, ONOCPENOBAHHON JIMTMPOBAHUEM

(TILIP), u mpyrux TpagWLMOHHBIX AHAJTH30B JIM aHAJH3a CXOACTBA MOCIEIOBATEIbHOCTEH
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JHK ¢ ncnonb3oBaHUEM U3BECTHBIX U#C-3JIEMEHTHBIX MOTHBOB WJIM S9HXAHCEPHBIX 3JIEMEHTBI
B BHUJE LIEJIEBOU IOCIENOBATENBHOCTH MJIM LEJIEBOrO MOTHBA C MOMOLIBIO TPAIULIMOHHBIX
MetonoB cpaBHeHus nocneposarenbHocTell JIHK, takux xak BLAST. Tonkyro CTpyKTypy
HHXAHCEPHOrO JOMEHAa MOXKHO JOMOJHUTENBHO MU3YYUTh IyTEM MyTareHe3a (UM 3aMEHbI)
ogHOro miu Oosee HYKJICOTHAOB WM JPYTUMH OOBIMHBIMH CIIOCOOAMHM, HU3BECTHBIMU B
JAaHHOH OOJIACTH TEXHHKH. JHXAHCEPHBIE JJIEMEHThI MOTYT ObITb MOJYYEeHbl XHUMHUYECKUM
CHUHTE30M WJIH MyTEM BBIIEIEHUs U3 PEryJATOPHBIX 3JIEMEHTOB, KOTOPbIE BKJIHOYAKOT TaKUE
SJIEMEHTBI, U OHH MOTYT OBITh CHHTE3MPOBAHBI C IOMOJHHUTEIbHBIMH (PIAHKUPYIOLIMMHU
HYKJICOTHJIAMH, KOTOpPbIE COIEpPKAT TOJE3HbIE CAaNThl PECTPUKLHOHHBIX (PEPMEHTOB IS
oOmeruenust  mocnenyrommx — MaHumyysiuuid.  Takum  oOpasoMm,  NIPOEKTHPOBAHHE,
KOHCTPYHUPOBAHUE U IPUMEHEHNUE SHXAHCEPHBIX 3JIEMEHTOB B COOTBETCTBUHU C PACKPBITBIMU B
JaHHOM JOKYMEHTe Croco0aMH sl MOAYJIHMPOBAHUS SKCIPECCUd  (PYHKIHOHAIBHO
CBsI3aHHBIX TpaHCKpHOupyembix Mmojekya /IHK oxsarbiBaroTcst nzoOpeTeHHeM. DHXaHCEPHI
MOTYT OBITh IOJIYYEHBI 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 Mmonekyna JIHK oObMHO He BCTpedaroTcs 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, MOJyYEeHHOMY TMOCPEACTBOM TakoW MaHunyjgsuuu ¢ wMonekyramu JIHK.
XUMEpHBIH MPOMOTOP MOKeT 00benuHsATh nBa wiu Oonee ¢parmentoB JIHK, nHampumep,
CIIUSIHUE TIPOMOTOpPAa C OSHXAHCEPHBIM 3JIeMEHTOM. Takum o00pa3oM, 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 3JIEMEHTBI MOTYT OBITh CKOHCTPYHPOBAHBI TaK, UYTOOBI
COIep)KaTh pPAa3JINYHbIE COCTABHBIE 3JIEMEHTBI, KOTOPBIE MOTYT OBITh (PYHKIIMOHAIBHO
CBSI3aHBl PA3JIMYHBIMU CIOCOOAMH, M3BECTHBIMU B JAHHOH OOJNACTH TEXHUKH, TAKHUMH Kak
paciieryieHne W JIMTHPOBAHWE PECTPUKLMOHHBIMU (EPMEHTaMM, HE3aBUCHMOE OT
JUTUPOBAHUS KIIOHMPOBAHUE, MOAYJIbHAs cOopka npoaykros I1L[P Bo Bpems amrumudukannu
WIN TPSAMON XWMHYECKUH CHHTE3 PEryJsiTOPHOIO 3JIEMEHTa, a TakKXKe JAPYrHe CIOCOOBbI,
W3BECTHBIE B JAHHOH OOjacTu TexHUKU. IlonmyueHHbIEe B pe3yjbTaTe pasjnyHble XUMEPHbIE

PETYJIATOPHBIC 3JIEMCHTBI MOT'YT COACPXKATh OAHU U TC XK€ WM BApUAHTbI OAHUX U TEX XKE
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COCTABJSIIOIINX  3JIEMEHTOB, HO  OmM4YaTbead  nocnenosarenbHOCThrO  JHK  mim
nocnenosarenbHocTAMU  JIHK, koTOpBIE COAEpIKAT CBS3BIBAIOINYIO IOCIEAOBATENIBHOCTD
JHK, wunu mnociaenoBaTenbHOCTSAMH, KOTOpbIE TO3BOJISIIOT COCTaBHBIM HYacTsM  OBITh
(byHKIIMOHATBHO CBsi3aHHBIMU. B m3o0perennn nocnenosarensHoctu JIHK, npencrasneHHble
kak SEQ ID NO: 1-5, moryt mnpencraBisitb COOOI 3TajOHHbIE IOCIENOBATENBHOCTH
PETryJISATOPHBIX BJIEMEHTOB, T[[€ COCTaBHBIE JJIEMEHTBI, COCTABJSIOIIUE ATAJOHHYIO
MOCJIEIOBATEILHOCTh, MOTYT OBbITh COEAMHEHBI CIIOCOOaMU, M3BECTHBIMU B JAHHOW OOJACTH
TEXHUKH, W MOTYT BKJIIOYAaTh 3aMEHbI, JEJIeLUH W/WIA BCTAaBKU ONHOrO wWid Oonee
HYKJICOTHIOB WJIM MYTalUH, KOTOPbIE €CTECTBEHHbIM 00pa3oM BO3HHUKAIOT TPH
TpaHchopmarmu KIeTok OakTepuii U pacTeHUN.

[45] Hcnonp3yeMblil B JaHHOM JOKYMEHTE€ TEPMHUH «BAapUAHT» OTHOCUTCS KO BTOPOH
monekyie JAHK, Takol kak peryasiTOpHbIN 3J€MEHT, KOTOpasi MO COCTaBY aHAJOTU4YHA, HO HE
uneHtnuHa nepBod modiekyse JHK, u nmpu stom Bropas monekyiaa JHK no-npexnemy
coxpaHsieT o0y (YHKIHOHAIBHOCTh, T.€. TAKOH K€ MM CXOAHBIM MATTEPH SKCIIPECCUH,
HanpHuMep, MOCPEICTBOM OoJiee UM MEHee SKBUBAJIEHTHON TPAHCKPHUIIIMOHHON aKTUBHOCTH
nepBoit monekynel JIHK. Bapuant MoxkeT mnpeactaBiaTbh coOoi Oojiee KOPOTKYIO HIIH
YKOPOUEHHYK)  Bepcuro  nepBol  Mosekyasl JHK  wim  u3MeHeHHyr0  Bepcuro
nocnenosarenbHocTu  nepsor  monekynasl  JAHK, Hanpumep, ¢ apyrumu  caldtamu
PECTPUKLIMOHHBIX (DEPMEHTOB W/WJIM BHYTPEHHUMHM JAEJELUSMH, 3aMEHAMH WJIH BCTABKAMU.
«BapuaHT» Tak:ke MOXKET OXBATbIBaTb PErYJSTOPHBIM 3JIEMEHT, UMEIOLINNI HYKJICOTUAHYIO
IIOCJIEIOBATENIbHOCTD, CONEPIKAIIYI0 3aMeHy, NIENELHI0 WJIN BCTaBKY OIHOIO MM Ooiee
HYKJIEOTUJIOB JTAJOHHOW MOCIEAOBATENBHOCTH, MPU 5TOM IPOU3BOAHBIN PEryJIsTOPHbIN
sMeMeHT oOnanaer OoJbInel MM MEHbLIeH WM HKBUBAJCHTHOW TPAHCKPUILIMOHHON WIIN
TPAHCJSIUMOHHOM AaKTUBHOCTBIO, Y€M COOTBETCTBYIOLIAs POAMUTENbCKAs PEryJsTOpHast
MOJIeKyJla. «BapuaHTBD  pPEryisiTOPHOIO OJIEMEHTAa TakKe BKJIIOYAKOT  BAapUAHTBL,
BO3HHKAIOIHE B PE3yJIbTATe MyTalMH, KOTOPbIE €CTECTBEHHBIM O0pPa3OoM BO3HHUKAKOT TPH
TpaHcopMaImK KJIETOK OakTepwii U pacTeHHd. B JaHHOM M300peTeHUU NOJUHYKIICOTUTHAS
MOCJIeIOBATENbHOCTD, npeacTabieHHas kak SEQ ID NO:1-5, moxeT ObITh UCMONIB30BAHA TSI
CO37aHUsl BAPUAHTOB, CXOIHBIX MO COCTABY, HO HE UAEHTUYHBIX nocnenosarenpHoctu JJHK
HCXOIHOTO PETYJIATOPHOIO 3JIEMEHTA, MPU COXpaHEHUH oOmmel (pyHKIMOHAIBHOCTH. T. €.
TAKOTO K€ WM IMOJOOHOrO MaTTepHa 3KCIPECCHU HCXOMHOTO PETyJISTOPHOTO 3JIEMEHTA.
[TonyueHne TakuxX BapUAHTOB M300pPETEHUs HAXOOUTCS B Mpeneax KOMIETEHIUH OObIYHOTO
CHEeLMANNCTa B JAHHOM OONACTH TEXHUKH B CBETE PACKPBITUS U BXOOUT B OOBEM

N300peTeHMs.
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[46] O¢ddexTuBHOCT MOAUPUKALNH, NYyTUTMKALWA WIN JENIELUi, OMUCAHHBIX B JAHHOM
JOKYMEHTE, B OTHOLICHHUH >KEJIAEMbIX ACIIEKTOB SKCIPECCUU KOHKPETHOI'O TPAHCIE€HA MOXKET
ObITh TPOBEPEHA SMIUPUYECKU B aHAIM3aX CTAOWJIBHBIX U TPAH3MEHTHBIX PACTEHHUH, TaKUX
KaK Te, YTO OMMCaHbl B paboumx NHpHMepax B JAHHOM JOKYMEHTe, YTOObI MOATBEPIUTH
pe3yJIbTaThl, KOTOPbIE MOKET BAPbUPOBATh B 3aBUCUMOCTH OT IPOU3BEICHHBIX U3MEHEHUN U
LeJI1 U3MEHEeHUs1 ucxoaHou monekynbl JIHK.

KoncTpykuumn

[47] Kak ucnonb3yercsi B JaHHOM JOKYMEHTE, TEPMHH «KOHCTPYKLIUS» O3HAYAET JIFOOYIO
pekomOuHaHTHYIO Monekyny JIHK, Takyro kak 1uasmMupa, KocMmunpa, BUpyC, ¢ar, wim
nuHelHass uian konbleBas monekyia JIHK wmun PHK, monydeHHas u3 jr000ro MCTOYHUKA,
crioco0OHast K TeHOMHOM MHTETrPalliy WA aBTOHOMHOH PETUIMKALNY, COAEPIKAIIEero MOJIEKYITy
JIHK, B kortopoii mo menbmeii mepe omnHa mojekyna JIHK ¢yHKkumoHanbHO coequHEHa C
apyroit monekynoi JIHK, T.e. ¢yHkuuoHanbHO cBsizaHa. Kak HCMONB3yeTcss B JTaHHOM
IOKYMEHTE, TEPMUH «BEKTOpP» O3Ha4yaeT JIOOYI0 KOHCTPYKLHIO, KOTOpas MOJXKET
UCTIOJIb30BAThCsI C IENBbI0 TpaHChOpMALMU, TO ecTh BBeAeHHs rerepojorudnoi JTHK wmm
PHK B knerky-xo3siud. KoHCTpyKumst 0OOBIMHO BKJIFOUAET OAHY WJIM O0Jiee 3KCIPEeCCUOHHBIX
kacceT. Mcnonb3yemelli B TaHHOM AOKYMEHTE TEPMHUH «KACCETa SKCIPECCUM» OTHOCUTCS K
pexomOuHanTHOU Mosekyiae JHK, comepskameit mo MmeHbined Mepe TPaHCKPUOUPYEMYIO
mosekyiny JIHK, (QyHKIIMOHANBHO CBSI3aHHYIO C OJHUM WM HECKOJBKHMHU PEryJsiTOPHBIMU
3JI€MEHTaMU, KaK MPaBuilo, MO MeHbluel mepe ¢ mpomoropom u 3" UTR.

[48] Kak wucnonb3yercst B TaHHOM JOKYMEHTE, TepMHH «(YHKIIMOHAIBbHO CBS3aHHBII»
otHocuTcss k mepBoi mousekyne JHK, npucoenunenHoit ko Bropoit monekyne JIHK, rne
nepsasi 1 Bropasi mojekyJibl JIHK pacrnionoskensr Takum oOpaszom, uto nepsasi Mosekyiaa JJTHK
BiusieT Ha QyHKIUO BTopoit Mojnekynbl JJHK. JIse moneky bl JIHK MoryT ObITh uin He OBbITH
yacTel0 OfHOH cMmexxkHor Mojekynsl JIHK u moryr ObiTh mnm He OBITH CMEKHBIMU.
Hanpumep, npomoTop $yHKIHOHAIBHO CBs3aH ¢ TpaHCckpubupyemoi monekynoi JIHK, eciu
NPOMOTOP MOAYJHMPYET TPAHCKPHUIILUIO MPENCTABISAIONIEH HHTEPEC TPaHCKPHOUPYEMOil
mosekyinsl JIHK B knerke. Hanpuwmep, nmunepHas mHOCIeNOBaTENbHOCTh (PYHKLIMOHAIBHO
cBsA3aHa ¢ nocnenosatenbHOCThIO JIHK, kOorga oHa MOXeT BIMSATH HAa TPAHCKPUIILIUIO WU
TpaHcyALUIo nocnenosarensHocty JTHK.

[49] KoHcTpykunn mo u300peTeHHr0 MOryT ObITh NPEAOCTABIEHBI B OOHOM BapHaHTE
OCYIIECTBIIEHUS B BHJE JBOMHBIX MHAYLHUPYIOMUX Onyxonb (T1) rpaHUYHBIX KOHCTPYKIHI
IIa3MUABI, KOTOpble UMeroT npasyio rpaanyHyio (RB nnmn AGRtu.RB) u neByro rpannuHyro

(LB mnmu AGRtu.LB) obnactu Ti mnmasmunbl, BblIeNeHHON u3 Agrobacterium tumefaciens,
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conepxkameit T-JIHK, koropast BMecTe C TPaHCIIOPTHBIMH MOJIEKYJIaMU, O00eCTIeYNBAEMbIMU
KJIeTkaMu A. tumefaciens, odecneunsaer unrerpaunto T-JIHK B reHOM pacTUTENbHON KIIETKH
(cMm., Hanpumep, nateHT CIIIA 6603061). KoHCTpyKIIMHN TakKe MOTYT COJEpPKaTh CErMEHThI
JIHK kapkaca muia3Muzibl, KOTOpble OOeCredMBarOT (PYHKIMIO PerIMKaluu H OTOOp ¢
HIOMOIIIBIO AHTHOMOTHKOB B OAKTEpUATBHBIX KJIETKAX, HAPUMEp, TOUKY Havdalla PerIMKaLIH
Escherichia coli, Takyro kak ori322, TOUKy Hayajla PEIUIMKALUU IIHPOKOTO KpPyra XO3sieB,
Takytoo kKak orlV wimm oriRi, ¥ KOAMPYOLIYIO 00JacTh ISl CENEKTUPYEMOro MapKepa, TaAKOTro
kKak Spec/Strp, KOTOpBI KOOUPYET AaMHMHOTJIHKO3WmaneHwitpancdepasy Tn7 (aadA),
NPUIAIOLIYI0 YCTOWYUBOCTh K CIEKTHHOMHMLMHY WM CTPENTOMULIMHY, WIH CEIeKTHUPYEMbIH
MapkepHbIil red reHramuiHa (Gm, Gent). s tpanchopmauuu pacteHUd OakTepHaTbHBIHN
IITAMM-XO3sIMH 4acTO MpeacTasisier coboit A. tumefaciens ABL, C58 unu LBA4404, onHako
ApyTHe LITaAMMbl, U3BECTHBIE CIELUANNCTaM B 00JacTU TpaHCPOpPMALUU PACTEHHH, MOTYT
UCTIONIb30BAThCS B U300pETEHUH.

[50] B nanHO# 007aCcTH TEXHUKHM W3BECTHBI CIIOCOOBI COOPKH M BBEAECHHUS KOHCTPYKLUI B
KJIETKY TakuM oOpa3oMm, 4ToObl TpaHckpuOupyemas monekyia JIHK TpanckpuOuposanace B
¢dynkunonanpHy0 Mojekyiay MPHK, koTopast TpaHCIupyeTcst U S3KCIIPECCHPYETCs KaK OeJoK.
JUIl MpakTUYeCKOro NMPUMEHEHHs H300peTeHHs TPaIUuLMOHHBbIE KOMIIO3ULIMH U CIIOCOOBI
NOJyYeHUs] M HUCHOJb30BaHUS KOHCTPYKLMH M KIETOK-X035€B XOPOLIO H3BECTHBI
CIELMANINCTaM B JAaHHOW O0JacTH TEeXHUKU. TUIHUYHbIE BEKTOPBI, MOAXOMAILINE MJIs
SKCIPECCUM HYKJIEMHOBBIX KHUCJIOT B BBICIIUX PACTEHUSAX, XOPOLIO H3BECTHBI B JAaHHOMN
o0acTH TEXHWKM M BKJIIOYAIOT BEKTOPBI, MHony4deHHble u3 Ti-mutasmunel Agrobacterium
tumefaciens n BekTopa KoHTpoJist ieperoca pCaMVCN.

[51] B KOHCTpYKLMIO MOTYT OBITh BKJFOYEHbI PA3JIUYHBIC PETYJISTOPHBIE 3JIEMEHTBHI,
BKJIFOYAsl JIFOOBIE M3 MPEICTABICHHBIX B JAHHOM JOKyMeHTe. JIoOble Takue peryisiTOpHbIe
3JIEMEHTBl MOTYT OBITh MPEJOCTaBICHbl B KOMOWHALMU C APYTUMH PErYJSITOPHBIMH
sneMeHTaMu. Takue KOMOWHAIMKM MOTYT OBITh pa3paboTaHbl MM MOAWU(HUIIMPOBAHBI IS
NOJIy4EeHUS] HEOOXOOMMBIX PETYJIATOPHBIX CBOHCTB. B OJHOM BapuaHTE OCYIIECTBIEHHS
KOHCTPYKIIMM IO HACTOALIEMY HW300pPETEHUIO COIep’kaT IO MEHbLIEH Mepe OIuH
PETYJSITOPHBIA 3JIEMEHT, (PYHKIHOHAJIBbHO CBS3aHHBIA C TPAaHCKPHOMPYEMOH MOJIEKYJIOH
JHK, ¢pynkumnonansHO csizanHoi ¢ 3° UTR.

[52] KoHcTpykunu 1o HacTosmeMy n300peTeHHI0 MOTYT BKJIIOYATh JIFOOOH MPOMOTOP HIIH
JUEPHYIO MOCIEN0BATENbHOCTD, MIPEICTABICHHbIE B JAHHOM JOKYMEHTE WUJIM U3BECTHBIE B
nanHOW objacru. Hampumep, mpoMoTop Mo u300peTeHHI0 MOKeT ObITh (PYHKIMOHAIBHO

CBSI3aH C I€TEPOJIOTMUHON HETPAHCIUPYEMO S -IUIepHON MOCAEA0BATENbHOCTBIO, TAKOM KaK
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JUIEpHAas TOCJIEAOBAaTENIbHOCTh, IOJIydeHHass M3 TIeHa Oeilka TelyioBOro  IIOKa.
ANBTEPHATUBHO JIUJIEPHAs  IOCJIEAOBATENBHOCT IO  H300PETEHHIO MOXET  OBITh
(YHKLMOHAJIBHO CBsi3aHA C TETEPOJIOTHYHBIM IPOMOTOPOM, TakUM Kak IPOMOTOP
TpaHckpunTa 35S BUpyca MO3aMKH LIBETHON KaIyCThI.

[53] Kaccetpl skcrpeccun MOTYT TakkKe BKJIKOYATh MOCAEAOBATEIBHOCTh, KOIUPYIOIIYIO
TPAH3UTHBIA MENTHI, KOTOpas KOAUPYET MEeNTUJ, NPUTOAHBIN AJid BHYTPUKIETOYHOIO
HalleJIMBaHUs HAa (YHKIMOHAJIBHO CBSI3aHHBIA O€NOK, B YaCTHOCTH, Ha XJIOPOIUIACT,
JEHKOMIAcT WKW APYIYI IUIACTHIHYK) OPraHeNly, MUTOXOHAPUHU, NMEPOKCUCOMY, BaKyOJlb,
WIM BHEKJIETOYHOE pacrojiokeHue. MHorue OeNKH, JIOKaJIM30BaHHbIE B XJIOPOIUIACTAX,
SKCIPECCUPYIOTCS U3 SEPHBIX I'€HOB B KaueCTBE IMPEAIIECTBEHHUKOB U JOCTAaBJSAIOTCS B
XJIOPOIJIACT ¢ TMOMOINbI Tpam3uTtHoro mnentuna xyoporacta (CTP). Ilpumepst Takux
BBIJICJIEHHBIX OEJIKOB XJIOPOILJIACTOB BKIIFOYAIOT, HO HE OrPAaHUYUBAIOTCS HUMH, OEJKH,
cBsizaHHble ¢ wManoil cyOwvemmuamuen (SSU) pulynoso-1,5-6ucdocharkapbokcunassl,
beppenokcuH, (GeppeaOKCHH-OKCUIOPEAYKTa3y, CBETOCOOUPAIOINMI CIOXHBIA Oenok | u
6enok II, Tnopenokcun F u snonmupysmwmmmkumardocharcunrasy (EPSPS). TpansutHbie
NEeNTUbl XJIOPOIJIACTOB omnucaHbl, Hampumep, B mnareHre CIIA Ne 7193133, bruio
IPOIEMOHCTPUPOBAHO, YTO HEXJIOPOIUIACTHBIE OEJIKM MOTYT OBITh HalleNIeHbl Ha XJIOPOIUIACT
nocpencrsoM  skcrpeccun  rereposiornaHoro  CTP,  ¢QyHKIMOHANBPHO CBSI3aHHOIO €
TPAHCT€HOM, KOIUPYIOIINM HEXJIOPOIUIACTHbIE OENKHU.

Tpanckpubupyembie moseky.abl JJHK

[54] Kak wucronp3yercsi B JaHHOM JOKYMEHTE, TePMHUH «TpaHCKpuOHMpyemasi MOJeKyJa
JTHK» otnocutcs k aroboi monekyne JJHK, criocoOHON TpaHCKpHOUPOBATHCS B MOJIEKYJIY
PHK, Bxirouas, HO He OrpaHHYMBAsICh HWMH, T€, KOTOpPble HMEIOT IOCIEA0BaTEIbHOCTH,
Konupyroomue Oesok, Te, KoTtopble komupyroorT Hanpamiomue PHK, u Te, KoTOpbIE
nponyuupyroT Mosnekyiael PHK, wumeromme mnocinegoBaTeNnbHOCTH, MNOAXOASALINE IS
cynpeccuu resa. Tun monekyasl JJHK Moxer BkarouaTh, noMuMo npoyero, mojiekyay JIHK
Toro xe pacrenus, monekyny JHK npyroro pacrenus, monexyny JHK npyroro opranusma
umn  cuHtetndyeckyro monekyay JIHK, Takyro xak wmonekyna JIHK, conepxamas
AHTUCMBICIIOBONM curHan reHa, win Mosekyna JHK, kogupyroomas HCKYCCTBEHHYIO,
CHHTETHYECKYI0 HJIM HHBIM 00pa3oM MOAM(HUIMPOBAaHHYIO BEPCHIO TPAHCreHA. |UIHYHBIE
TpanckpuOupyemble MoJekyiabl JIHK 1y BriIOueHHs: B KOHCTPYKIHMH IO HU300pETEHUIO
BKJIIOUAKOT, Hanpumep, monekynsl JIHK unm ressl BUIOB, OTINYHBIX OT BHAOB, B KOTOpBIE

BBeAeHa MoJiekysa [IHK, win reHoB, mpOUCXOAAIIMX U3 WM NPUCYTCTBYIOLIUMX B TEX JKE
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BUJAX, HO BBEIEHbl B KIECTKU-PELUNIUEHTbl METOJAMU TIE€HHONM WHXKEHEPUH, a He
KJIACCUYECKUMU METONAMU CEJIEKLIUH.

[55] «Tpancren» orHocuTcst K TpaHckpubupyemoit monekyne JIHK, rereponmoruunoi
KJIETKE-XO35IMHY I10 MEHbIIEH Mepe B OTHOLIEHUM €€ PAaCIIOJIOKEHHsT B I€HOME KJIETKU-
XO3sIMHA, W/WiKM TpaHckpubupyemoit Mojyekyie JIHK, MCKyCCTBEHHO BKIIFOYEHHOW B T€HOM
KJIETKH-XO035MHA B HACTOSIIEM WM JIFOOOM MPEAbIAyIeM MOKOJIEHHH KIIETKH.

[56]  PerynaTopHBIA 3JEMEHT, TaKOW Kak NPOMOTOP MO H300pETeHHI0, MOXKET ObITb
(PYHKLMOHAIBHO CBSI3aH C TpaHCckpuOupyemori mosekynoir JIHK, rereposorudnoi mo
OTHOLIEHUIO K PEryJATOPHOMY 3ieMeHTy. Mcnonb3yeMblii B JaHHOM AOKYMEHTE TE€PMUH
«TeTepPOJIOTHYHBINY OTHOCUTCS K KOMOMHAIUU nByX uian Oonee monekyn JIHK, xorna takas
KOMOWHaIMsl OOBIMHO He BCTpewaercss B mpupoxpe. Hampumep, ase monekynsl JITHK moryT
NPOUCXOANTh OT Pa3HBIX BUAOB W/miu aBe MoJekybl JJHK MOryT mponcxomuTh OT pasHbIX
T€HOB, HANpUMeEP, PA3HbIX T€HOB OJTHOTO M TOTO K€ BUJA WIH OJHUX U TEX K€ N€HOB Pa3HbIX
BUIOB. TakuM 00pa3oM, PeryJsITOPHBIN 3JIEMEHT SIBJISIETCS T€TEPOIOTHYHBIM 110 OTHOIICHHUEO
K (YyHKLIMOHAJIBHO CBA3aHHOW TpaHckpubupyemoin monekyie JAHK, ecnu takas komOnHaLus
OOBIYHO HE BCTPEYAETCS] B TPHPOIE, TO €CThb TpaHCKpuOupyemas mosekyna JIHK He
BCTpeYaeTCs B MPUPOe PYHKIIMOHAIBHO CBA3aHHON C PETYJIATOPHBIM 3JIEMEHTOM.

[577  Tpauckpubupyemass monekyina JIHK, xax npaBuio, MOXeT NpeAcTaBIATb COOOM
mobyro monekyny JHK, nms koropoil jkenmarenbHa SKCIpeccHsl TpaHCKpumnTa. Takas
SKCIPECCHs TPAHCKPUNTA MOXKET MPUBECTU K TPAHCIALUU NoiaydeHHoH mosekynsl MPHK u,
TakuM oOpasoMm, K Okcrpeccun Oenka. B kauecTBe anbTepHATHBBL,  HAlpHMep,
Tpanckpubupyemas mojekyia JJHK mosker ObITh CKOHCTPYHpPOBaHA TaK, YTOOBI B KOHEYHOM
UTOTe BbI3BaTh CHUKEHUE SKCIPECCUU OMPENEeIEHHOro reHa win Oenka. B onHOM BapuaHTe
OCYLIECTBJIEHHsI 3TOTO MOKHO JOCTHYb C TIOMOLIBI TpaHCKpuOupyemoit monekyisl JJHK,
OPUEHTUPOBAHHON B AaHTUCMBICIOBOM HampasieHnd. Crneuuanuct B JOaHHOH oOjacTu
TEXHHUKU 3HAKOM C HCIOJB30BAHUEM TaKOW aHTUCMBICJIOBOH TeXHOJNOTHH. JIF0OO0H reH MoKeT
OBITh OTPULIATENIPHO OTPETYJIHPOBAH TAKUM OOpa3oM, U B OIHOM BAapHAHTE OCYIIECTBIICHHSI
TpanckpubOupyemass wmosekyna JIHK Moxker OBITh CKOHCTPYHpPOBAaHa [UIi CYNPECCHH
KOHKPETHOro rena nocpeactsom skcnpeccuu mosekyiel JuPHK, muPHK nnn muxpoPHK.
[58] Takum 00Opa3oM, OIWH BapHAHT OCYINECTBICHHUS H300pETeHHs MPenCcTaBisieT coOOH
moJiekysry pekomOuHanTHOH JIHK, comep:kamyro perynsiTOpHBIH 3JIEMEHT 10 N300pETEHHIO,
Takol Kak Te, uyto mpenctasiensl B Buge SEQ ID NO: 1-5, ¢pyHKIHMOHATBHO CBSI3aHHBIE C
reTepoJIOTHYHON  TpaHCcKkpuOupyemoit — momekynoi  JIHK, urto0br  MomynupoBarhb

TPAHCKPHIILIUIO MOJIEKYJIbI TpaHckpubupyemoii /IHK Ha sxenaeMoM ypOBHE HIIH B JKEJIa€MOM
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oOpa3siie, Koraa KOHCTPYKIHSI HHTETPUPOBAHA B TEHOM TPAHCT€HHOHN PAaCTUTENIbHON KileTkH. B
OHOM BapHaHTE OCYINECTBJIEHUs TpaHcKkpuOupyemas wmonekyna JHK comepxxur
KOIUpPYIOINy0 Oenok obmactb TeHa, a B JPYroM BapuUaHTe  OCYIIECTBIICHHS
TpaHckpubupyemas monekyna JJHK comep:kut aHTHCMBICTIOBYIO 00J1aCTh I'eHa.

I'enbl, npeacTaB/silomine ArpOHOMHUYECKHI HHTEpec

[59]  Tpauckpubupyemass wmonaekyiaa JHK wmoxer mpeacraBinsite coOoil  reH,
MIPEACTABIISIIOIINI arpOHOMHUUYECKHU nHTepec. Mcnoap3yeMblil B TaHHOM AOKYMEHTE TEPMUH
«TeH, TPENCTABISIOMMA arpOHOMHYECKUI HMHTEPEC», OTHOCUTCA K TPAHCKPUOHMPyeMOi
monekyse JIHK, koTtopast mpu skcnpeccuu B ONpeeeHHON pacTUTENbHOMN TKaHU, KJIETKe WIN
TUTE KJIETOK IMpHUIAeT >KeJaeMyK XapakTepuCTHKYy. IIpoaykT reHa, NpeAcTaBISIOLIEro
arpOHOMUYECKHH HMHTEPEC, MOXET JAeHCTBOBATb BHYTPH pPACTEHHs, YTOOBI OKa3bIBATh
BJIMsSIHE Ha MOPQOJIOTHIO, (DU3HOJIOTHIO, POCT, Pa3BHTHE, YPOKANHOCTb, COCTaB 3E€pHA,
npodiib MUTAHUS, YCTOWYMBOCTh K OOJE3HAM WJIM BPEAMTENSIM W/WJIA YCTOHYMBOCTH K
OKpYy>Karolllel cpesie UM XUMUYECKUM BelllecTBaM, WM MOXeET J1eHiCTBOBAaTh KaKk MECTULI B
pallioHe BpeaWTeNsl, MHUTAIOLIEerocs pacTeHueM. B OgHOM BapuaHTe OCYILECTBIEHUS
M300pETEeHNsT PETYJSITOPHBIM 3JIEMEHT MO H300PETEHHIO0 BKJIOYEH B KOHCTPYKLHIO TaKUM
o0pa3oM, HYTO pEryJsATOPHBIA 3JEMEHT (PYHKIMOHAJIBHO CBSI3aH C TPAHCKPHOUPYEMOil
mogiekysioit JIHK, xoropast mpencrasisier cOOOM T'eH, MPEACTABISIOIINNA arpOHOMUYECKHI
uHTepec.. B TpaHCreHHOM pacTeHHH, COAEpIKALEM TaKyK) KOHCTPYKLHIO, SKCIPECCHUs I'eHa,
NPEACTABJISIOIEr0  arpOHOMUYECKHUI  MHTEpeC,  MOKeT  NpUiaBaTb  IOJE3HBbIN
arpoHoMuueckuii mnpusHak. IlonesHelii arpOHOMHUYECKHMH NPU3HAK MOXKET BKJIKOYATh,
HampuMep, TMOMHUMO TIPOYEro, yCTOWYMBOCTb K repOuimmaM, Oopp0y ¢ HAaCEKOMBIMH,
MOAU(PHUIHMPOBAHHYIO YPOKAHHOCTh, YCTOHYUBOCTD K OOJIE3HSAM, YCTOMYMBOCTh K MATOT€HAM,
MOAU(GHUIMPOBAHHBIE POCT W Pa3BUTHE pACTEHHN, MOAM(DULIMPOBAHHOE COAEpIKAHUE
KpaxmMayia, MOAU(DUIIMPOBAHHOE CONIEp’KaHHE Macia, MOAU(PHUIMPOBAHHOE COIEPIKAHUE
JKHPHBIX KHCJIOT, MOAU(DUIIUPOBAHHOE coneprkaHue Oenka, MOAN(ULIMPOBAHHOE CO3PEBAHUE
(pyKTOB, yIy4IIE€HHAas NHUTATENBHOCTb JMJI JKMBOTHBIX M 4YEJIOBEKA, IPOU3BOJCTBO
OMOMOIMMEPOB, YCTOWYMBOCTH K CTpPeccaM OKpYyJKarolled cpenbl, (apManeBTHUECKUE
NEeNTHbI, YJIy4lIeHHblE TE€XHOJOTMYeCKHe KadecTBa, YJYULIeHHbIH BKYC, MOJE3HOCTb Jis
NPOM3BOJACTBA THOPUIOHBIX CEMsH, YJYYIIEHHOE IPOM3BOICTBO BOJIOKOH, VCHJICHHOE
CBSI3bIBAHUE YIJIEPO/IA U JKENIAEMOe IPOU3BOACTBO OMOTOILINBA.

[60]  IIpumepsl reHOB, NPEACTABIAIOIINX arpOHOMUYECKUNM UHTEPEC, U3BECTHBIE B JAHHON
O0NacCTH TEXHUKH, BKIOYAIOT T€, KOTOpPble O0ECHEeYMBAIOT YCTOHYMBOCTb K repOHIMIam

(natentst CIIIA Ne 6,803,501, 6,448,476; 6248876, 6,225,114; 6,107,549, 5,866,775;
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5,804,425; 5,633,435 wu 5,463,175), mnosbimenue ypoxkaitHoctn (mareHtel CIITA No
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,
6,713,0063; 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), ycTOW4HBOCTb K rpuOHbIM 3a00neBanusm (marentol 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), ycroituuBocTs k Hemaronam (matentsl CIITA
Ne 6,228,992), ycroitunBocThb kK OakTepuanbHbiM 3a00eBanusaM (mateHt CIIIA Ne 5,516,671),
poct u passurue pacrenuii (marentol CIIIA Ne 6,723,897 u 6,518,488), mpomyuupoBanue
kpaxmana (matentel CIIIA Ne 6,538,181; 6,538,179; 6,538,178, 5,750,876; 6,476,295),
moauduuupoBaHHoe npoaynuposanue Macna (mareHtol CIIIA Ne 6,444.876; 6,426,447 u
6,380,462), noseieHHOE npoaynupoBanue macen (marertsl CIITA Ne 6,495,739; 5,608,149;
6,483,008 u 6,476,295), monupuIupoOBaHHOE CONEpPKAHNUE KUPHBIX KUCIOT (mareHTsl CIITA
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 mpoxnyumuposanue Oenka (marentr CIHA Ne 6,380,466),
cospeBanue (GpykroB (mareHt CIIIA Ne 5,512,466), ynydiineHHas MuineBass LEHHOCTb ISl
>KUBOTHBIX U 4YenoBeka (mateHtsl CIIIA Ne 6,723,837, 6,653,530; 6,5412,59; 5,985,605; u
6,171,640), ouononumepsl (marentol CIIIA Ne USRE37,543; 6,228,623; u 5,958,745, u
6,946,588), crpeccoycroiiunBocTh K (pakropam okpyxkaromeii cpenbl (marent CIIA Ne
6,072,103), dapmaneBTUYecKre MeNnTHAbI 1 cekperupyemble nentuabl (mareHTsl CIITA Ne
6,812,379; 6,774,283, 6,140,075 u 6,080,560), yny4lieHHbIE XapaKTEPUCTUKU CO3PEBAHUS
(matenr CHIA Ne 6,476,295), yayumenHas ycBosiemoctb (mateHtr CIIA Ne 6,531,648)
HU3KUH ypoBeHb paduHo3bl (mateHT CIIA Ne 6,166,292), mpOMBIIIJIEHHOE MPOU3BOACTBO
depmenToB (matent CIIIA Ne 5,543,576), ynyumenssiii Bkyc (mateHt CIIIA Ne 6,011,199),
¢dukcamms azora (matent CIIA Ne 5,229,114), nponyunpoBaHue rHOPHIHBIX CeMsH (ITATEHT
CIIA Ne 5,689,041), mponyumupoBanue BosiokHa (mateHTel CIIIA Ne 6,576,818; 6,271,443;
5,981,834 u 5,869,720) u nponyunposanue Onorormsa (mareHT CIIIA Ne 5,998,700).

[61] B xauecTBe anpTepHATUBBI I'€H, MPEACTABIISIOIINI AarPOHOMHUYECKUNA UHTEPEC, MOXKET
BJIMATH HA YKA3aHHBIE BBIIIE XapaKTEPUCTUKU WK (PEHOTHUIIBI PACTEHUH, KOIUPYS MOJIEKYITY

PHK, xoTopasi BbI3bIBACT LIEJICHAINPABICHHYIO MOAYJSILUIO SKCIPECCUU T'€HA SHAOTEHHOIO
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reHa, Hampumep, ¢ MOMOINBI0 AHTUCMBICIOBON (cM., Hampumep, nmareHT CIIIA 5107065);
unruoupyromern PHK (“PHKwu,” Bxmouass momynsumio sSKkcrpeccud reHoB MukpoPHK-
MuPHK-, tpanc-nelicteyromas MuPHK- u nosrannueie Mmexanusmsl, onocpenosanneie mPHK,
HampuMmep, Kak OMHCAaHO B omnyOnukoBaHHbIX 3asBkax CIIIA 2006/0200878 u U.S.
2008/0066206, u B narentHoii 3asiBke CLIIA 11/974,469); unu MexaHU3MbI, OTIOCPEIOBAHHbBIE
kocynpeccuer. PHK Takke MoOXeT mpeacTaBisiTb coOOi karanutudeckyro mosekyny PHK

(Hampumep, pubo3uM WU pubOIEpeKsIoYaTeNNb, CcM., Hanpumep, mnarent CIIA

,
2006/0200878), CKOHCTPYHPOBAHHYIO JUISl PACIICIUICHHUS JKEIaeMOr0 SHIOT€HHOTO MPOAYKTa
MPHK. B nanHO# 00NacTM TEXHMKH HM3BECTHBI CIMOCOOBI KOHCTPYHPOBAHHS M BBEIEHHSI
KOHCTPYKIIMI B KJIETKy TakuM oOpa3oMm, 4To TpaHcKkpubupyemas wmojekyna JIHK
TPAHCKPUOUPYETCS B MOJIEKYJIY, CIIOCOOHYIO BBI3BIBATH CYIIPECCUIO T€HA.

CenexTupyembie MapKepbl

[62] TpaHcreHsl  CeleKTHPYEMBIX  MAapKepOB  TakK€  MOXKHO  HCHOJB30BaThb €
PEryJSTOPHBIMU 3JIEMEHTAMH 10 H300peTeHHo. lcrnoip3yeMplii B JaHHOM JOKYMEHTE
TEPMUH «TPAHCTEH CEIEKTUPYEMOrO MapKepa» OTHOCUTCS K JI0OOH TpaHCKPUOUpPYeMOil
monekyiae JIHK, skcnpeccuro KOTOpOH B TPAHCTEHHOM PACTEHUH, TKAHU WJIU KJIETKE WUJIU €€
OTCYTCTBHE€ MOXHO KakuM-ITHOO 00pa3oM TMOABEPrHYTh CKPUHUHIY WJIH OLICHUTb.
Cenexktupyemble MapKepHBIE T€HbI M CBA3aHHbIE C HUIMU METObI CEIeKIIMNA U CKPUHHMHTA JJIsI
UCTIONIb30BAHMsI TPU IPAKTUYECKOM OCYINECTBJIEHUU H300pETEeHMs] H3BECTHbI B IAHHOM
o0JlacTH TEXHUKU U BKJIIOYAIOT, HO HE OIPAHUYMBAIOTCS UMM, TPAHCKPUOUPYEMBbIE MOJIEKYJIbI
JHK, xomupyromme B-rmokyponunasy (GUS), senenbiit ¢ayopecuentHsiii Oenok (GFP),
OenKu, MpUArIIe YCTOHYMBOCTh K aHTUOMOTHKAM, M OENIKU, MPUAAOLINe YCTOWYHBOCTD K
repourmnam. [Ipumep TpaHcreHa ceaekTupyeMoro mapkepa npeacrapieH kak SEQ ID NO: 8.
PepakTupoBanue resoma

[63]  Heckonpko BapHaHTOB OCYIIECTBIICHHUS] OTHOCATCS K KOHCTPYKIHMH PEKOMOMHAHTHON
JTHK, conmep:karel skcrpecCHOHHYIO(bIe) KacceTy(bl), CONEpIKaIyI MOCIeNOBATENIbHOCTD,
o MeHbled mepe Ha Okoyio 85 % wupentmynyro mobodi w3 SEQ ID NO:1-5, wiu ee
¢parmMeHT, (YHKLIMOHATBHO CBS3aHHBIA C TETEPOJIOTMYHOH mocnenosatenbHOCThIO JIHK,
KOIUpYIOIeH calT-crienuduueckuii  ¢pepMeHT MoaupuKaul TeHOMa W/uiaH 000
accouMupoBaHHbIN(e) Oenok(u) s OCYLIECTBIICHUS MOAM(UKAIIMM reéHOMa. JTH KacCEeThI,
SKCIIPECCUPYIOLINE HYKJI€a3y, MOTYT NMPUCYTCTBOBATh B TOH K€ MOJIEKYJIE WJIM BEKTOPE, UTO
U IOHOPHAsl MaTPHUIA JIsl MATPUYHOTO PENAKTUPOBAHUS (B LIMC), WM B OTACIBHON MOJIEKYJIe
wii Bekrtope (B TpaHc). B nmaHHONW o0nmacTu TEXHUKH M3BECTHO HECKOJBKO CIIOCOOOB

PEAAKTUPOBAHMS, BKIJIFOYAIOIIUX pPa3JIMIHbIC CHeLII/I(I)I/ILIHbIe I ITOCJIEA0BATCIIbHOCTHU
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depmenTsl MoaMdUKaIMKU reHomMa (UM KOMIUIEKChl OenkoB w/miu Hampasisitommux PHK),
koTopeie MonupuuupyoT reHomuyro JIHK. B HexoTOphIX BapuaHTax OCYLIECTBJICHUS CAMT-
cneuupuveckuii (GepMeHT MoAu(HUKALINKM TeHOMa MOAU(PUIMPYET TE€HOM, WHAYLHPYS
aByxuernoyedHbli paspbiB (DSB) unn paspeiB B keaeMOM FeHOMHOM caite i Jokyce. B
HEKOTOPBIX ~BapUaHTAaX OCYIUECTBJIEHUs B IIpolecce BoccTaHOBieHHss DSB  umm
OJTHOLIETIOYEYHBIX Pa3pe30B, BBEICHHBIX (PEPMEHTOM MOAM(PHKALNMK TeHOMa, ITOHOpPHAs
marpuuHas JIHK mosxer mHTerpuposarbcsi B reHoM B Mecre DSB mnm omHoLenoueyHOro
pa3pes3aHus. B HEKOTOpPBIX BapuaHTax OCYILECTBIEHUs B Ipolecce BoccTaHoBaeHUss DSB nu
OJTHOLIETIOYEYHOTO pa3pe3aHusi, BBEACHHOTO (PEPMEHTOM MOIU(HUKALMH T'€HOMa, B T'€HOM
MOXeT OBITh BBEACHA WHCEPLHOHHAas WM nejenuoHHas mytaums (indel). B HekoTophIx
BapUAHTAX OCYLIECTBICHHS CaUT-Ccrieudrueckuii pepMeHT MOTU(PUKALUN TeHOMa BKITFOYAET
IUTUANHAE3aMHUHA3y. B  HEKOTOpBIX BapHaHTaX OCYLIECTBICHUS CaNWT-Crieln(pUIeCKUi
dbepMeHT MOoAM(UKALMK T€HOMa BKJIFOYAaeT aJeHUHAe3aMuHa3y. B NaHHOM u300peTeHuH
caiit-cnerupudeckue QpepmMeHTH MoOAM(HUKAIMKM TE€HOMAa BKJIKOYAKT SHIOHYKJIEA3bl,
pEeKOMOMHA3bI, TPAHCIIO3a3bl, AEAMHUHA3BI, XEINKa3bl, 00paTHbIC TPAHCKPHUIITA3bI H JIOOYIO UX
KOMOHWHAIIHUIO.

[64] Heckonbko BapUaHTOB OCYLLECTBIEHUSI OTHOCATCS K PETYJATOPHOMY 3JIEMEHTY IeHa,
KaK ONHUCAHO B JAaHHOM JOKYMEHTe, (YHKIMOHAJIBbHO CBSI3aHHOMY C Te€TepPOJIOrMYHON
TpaHckpudupyemoit mosekyioi JIHK, kogupyromeii onus niau 0ojiee KOMIOHEHTOB CHCTEMBbI
penaktTupoBaHus reHoMa. CHUCTEMBbl pelaKTUPOBAHMsS TI'€HOMAa MOKHO HCIIONIB30BaTh MJIs
BBEICHUS ONHOW wiu Oojee BCTaBOK, [ejielui, 3amMeH, Moau(UKauuii OCHOBAHUH,
TPAHCJOKALMA WJIM WHBEPCUM B TE€HOM KIJIETKU-XO3siMHA. B  HEKOTOpBhIX BapuaHTax
OCYILECTBJIEHHUs] TE€H-PEryJSITOPHBIA SJEMEHT, KakK OINHCAHO B JaHHOM JIOKYMEHTE,
(YHKUMOHAJIBHO CBSI3aH C TeTEePONIOrMYHON  TpaHcKkpuOupyemoit wmonekyior JIHK,
Konupyromei cnenududHbiil 15 nmocienoBarenbHocTH JIHK-CBsI3bIBarOIIMIA TOMEH, TakKOM
kak >¢dexropusiii Oerok CRISPR-Cas, Genok IUHKOBOTO Majblia WIH OEJIOK aKTHBATOpa
tpanckpurnuuu (TAL). B Hekoropweix Bapuantax ocymectsienns JIHK-csizpiBaromuii
JOMEH, CelU(UUHBIN K TOCIeIOBATEIbHOCTH, MOKET MPENCTaBIsITh COOOM cnuThiii Oeok. B
HEKOTOPBIX BapHaHTaX OCYILECTBJEHHsI I'€H-PEryJIATOPHBIN 3JIEMEHT, OMHCAHHBIN B JaHHOM
IOKyMeHTe, (DYHKIMOHAJIBHO CBSI3aH C TETEPOJIOTMYHON TPaHCKPHUOMPYEMOH MOJIEKYJIOH
JHK, xomupyromeit s¢dexropubiii  Oenmok CRISPR-Cas. B HeKoTOpbIX BapHaHTax
ocymectienns 3¢ dexropusiii 6enok CRISPR-Cas BriOpan u3 cuctembr CRISPR-Cas tuma I,
cucrembl CRISPR-Cas tuna II, cucremsl CRISPR-Cas tuna III, cuctembr CRISPR-Cas Tumna

IV, cucremer CRISPR-Cas tuna V unu cucrembl CRISPR-Cas tuna VI. B HekoTOpbIX
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BApUAHTAX OCYLIECTBJICHHUS I'€H-PETyJIATOPHBIN 3JIEMEHT, KaK ONHCAHO B JAHHOM JIOKYMEHTE,
(YHKUMOHATBHO CBS3aH C TeTEepPONIOrMYHON  TpaHckpuOupyemoit wmonekyioi JIHK,
koaupyromen Hanpasisiromyro PHK. HMcnone3yemelli B JaHHOM JOKYMEHTE TEPMUH
«Hanpasysirotias PHK» unu «rPHK» ortnocutrcs k PHK, koropast pacnosHaeT LieneByrO
nocnenosarensHocTh JIHK 1 Hanpasnisier nimm «Hanenusaer» s dexropueiii 6enox CRISPR k
uenesoii nocnenosarenabHoct  JIHK. Hanpasnsromass PHK  coctoutr w3 obnacrwy,
kommiementapuoin  JIHK-mmmenu (HaseiBaemoiri crPHK), u obnactu, cCBsi3bIBaroIneit
s¢dexropubiii  Genmok CRISPR (HaswiBaemoii tracrPH). Hampasnsirormass PHK  mosker
npencrasisate codoii onny monekyny PHK (orPHK) wnu nse otnenbhbie mMosekysbsl PHK
(nByxxkommonentHasi TPHK). B Hekoropeix Bapuantax ocymectieHuss rPHK  mosker
nonosHUTENbHO conepskarh MaTpuly PHK (merPHK) myst oOpaTHO# TpaHCKpUIITA3BL.

[65] Heckonbko BapuaHTOB OCYLIECTBIEHUSI OTHOCSATCA K I€H-PEryJATOPHOMY 3JIEMEHTY,
KaK ONHCAaHO B J[aHHOM JOKYMEHTe, (YHKIHOHAJIBbHO CBSI3aHHOMY C T€TePOJIOTUYHOM
TpaHckpudupyemoii monekyioi JIHK, kogupyrometi onua niau 6ojiee KOMIOHEHTOB CHCTEMBbI
penaktupoanus reHoma CRISPR-Cas, Bkmrouatomeii s¢dexropuniii 6enok CRISPR-Cas u
Hanpagisitouryto PHK. Tlpumepst a¢dexroprabix 6enkos CRISPR-Cas BkIHOUArOT, MOMUMO
npouero, 3¢ dexropubie Oenku 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, Cas6,
Cas7, Cas8, Cas9 (taxke uzBecteH kak Csnl u Csx12), Casl0, Csyl, Csy2, Csy3, Csel, Cse2,
Cscl, Csc2, Csa5, Csn2, Csm2, Csm3, Csm4, Csm5, Csm6, Cmrl, Cmr3, Cmr4, CmrS, Cmr6,
Csbl, Csb2, Csb3, Csxl7, Csxl4, Csx10, Csx16, CsaX, Csx3, Csxl, Csxl5, Csfl, Csf2, Csf3,
Csf4 (dinG), Csf5, Casl4a, Cas14b u Casl4c. B HeKOTOpPbIX BapUaHTaX OCYLIECTBIICHHS T'€H-
PEryJSITOPHBIA 3JIEMEHT, KaK ONUCAHO B JAHHOM JOKYMEHTe, (PYHKIIMOHAJIBHO CBSI3aH C
s¢dexropupim Oenxom CRISPR-Cas, comepskalmum MyTaluiO B €ro HYKJI€a3HO-aKTUBHOM
caiite (Hampumep, RuvC, HNH, nampumep, RuvC-caiir nHykineasnoro nomena Casl2a;
Hanpumep, RuvC-caiit w/mmu caiitr HNH nomena nykneassr Cas9). DddexTopHbiii Oemok
CRISPR-Cas, nmeromuii MyTaldi0 B CBOEM HYKJIEA3HO-aKTUBHOM CaWTE M, CJIEIOBATEIbHO,
Oonplie He OONAmAOIMK HYKJIEA3HOH AaKTUBHOCTBIO, OOBIYHO HA3BIBAIOT «MEPTBBIMY,
Hanpumep, dCas. B HEKOTOpBIX BapHaHTaxX OCYINECTBJICHUS JOMEH WU TOJIHIIENTH
s¢dexroproro 6enka CRISPR-Cas, nMmeromuii MyTaLuo B CBOEM aKTUBHOM CaiiTe HYKJIeas3bl,
MOXET HMETb HApYLUIEHHYIO MM CHIJKEHHYIO AaKTUBHOCTb [0 CPAaBHEHUIO C TEM XKe
s dexropubiM Genkom CRISPR-Cas 6e3 myTarun. B HeKOTOpBIX BapraHTaX OCYIIECTBIICHHS

peFYHHTOprIﬁ 9JIEMCHT I'€Ha, KaK OIMUCAaHO B JaHHOM JOKYMCHTC, (I)YHKI_II/IOHaJ'IbHO CBsA3aH C
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s¢dexropupim Oemkom CRISPR-Cas, nMeromum MyTanuiO B CBOEM HYKJI€a3HO-aKTHUBHOM
caiiTe IJIs1 CO3AAaHUS HHUKA3HOM AaKTMBHOCTH, (PYHKIIMOHAJNBHO CBS3aHHOW C (pepMeHTOM
0OpaTHOM TPAHCKPHUMTA3HL.

Tpanchopmauus kaerox

[66] Uzo0pereHne Takke HANpaBIeHO Ha CIOCO0 TOJy4eHus TpaHCHOPMUPOBAHHBIX
KJIETOK U PAaCTEHUH, KOTOpbIE COAEPKAaT OAMH MU HECKOJIBKO PEryJATOPHBIX 3JIEMEHTOB,
(YHKIIMOHAJIBHO CBA3aHHBIX ¢ TPaHCKpuOUpyemoii monekyoi JJHK.

[67] TepmuH «TpaHcopmauus» OTHOCUTCS K BBereHHto Mosekynbl JJHK B xo3suHa-
peuunueHTta. Mcrnonb3yemelii B JaHHOM JOKYMEHTE TEPMHH «XO3IMH» OTHOCUTCS K
OaktepussM, rpubaM WIN pPACTEHHSIM, BKJIOYAs JOObIe KJIETKHM, TKAHW, OPTaHbl MK
NOTOMCTBO OakTepuii, rpubOB Win pacTeHUHA. TKaHM M KJIETKH PACTEHHH, TPEACTABISIONINE
0coOBIif MHTEPEC, BKIJIOYAIOT MPOTOIUIACTBI, KaJUTyChl, KOPHH, KIyOHH, ceMeHa, creluu,
JIUCTBS1, IPOPOCTKH, 3aPOABIIIN U MbLIbLLY.

[68] Kak wucronmp3yercss B JaHHOM JOKYMEHTE TEPMHUH «TPaHC(HOPMHUPOBAHHBINY
OTHOCHUTCSI K KJIETKE, TKaHH, OPTaHy WM OPTaHU3MY, B KOTOPbIH ObLIa BBEIEHA Uy XKEPOIHAS
monekyna JIHK, Takas kak koHcTpykuus. Beenennas monekyia JIHK mosker ObITh BCTaBlieHA
B reHoMHYI0 JIHK penunueHTHBIX KJIE€TKH, TKAaHH, OpraHa WJIM OPraHu3Ma TakuM o0paszom,
yTo BBeAeHHast Mousekyaa JIHK Hacnenyercs mocienyromum nOTOMCTBOM. «TpaHCreHHas»
WIN «TpaHC(OPMHUPOBAHHAS» KJIETKA WJIM OPraHU3M MOXKET TaK)Ke BKJIIOYATh MOTOMCTBO
KJIETKH WJIA OPraHU3Ma U IMIOTOMCTBO, ITOJYYEHHOE B PE3YJIbTAaTe IPOrpaMMBbl CKPEIUBAHUS, B
KOTOPOM TaKON TPAHCTE€HHBIM OPTaHU3M HCHOJIb3YETCA B KAUECTBE POAUTENS B CKPEIUBAHUN
U TIPOSIBJIIET W3MEHEHHbIH (EHOTHII B Pe3yJbTaTe MPUCYTCTBUS UYXKEPOAHOH MOJIEKYJIBI
JIHK. Beenennas monekyna JIHK Takke MOkeT BpEMEHHO BBOAUTBHCS B KJIETKY-PELUIINEHT,
Tak 4TO BBeneHHas Monekyna JIHK He Hacnenyercs mocnenyromuM NOTOMCTBOM. TepmuH
«TPAHCTEHHBII» OTHOCUTCA K OakTepuu, rPUOKY WM PACTEHHIO, COAEPIKAINeMy OJHY HIIH
HECKOJIbKO rereposiorndsbix mosekyn JJHK.

[69] CneuuanucraM B JaHHOH 00JaCTH TEXHUKH XOpOLIO HM3BECTHO MHOIO criocoboB
BBeneHus: mosekyn JIHK B knerku pacrenmii. IIpouecc oOBMHO BKIIFOUAET 3Tambl BBIOOpA
NOAXONAIIEH KIETKU-XO35IMHA, TPAaHCPOPMALMU KIETKHU-XO35IMHA BEKTOPOM M TIOJTYYEHHS
TpaHC(HOPMHUPOBAHHON KIETKU-X03s5iHA. CriocoObl M MaTepHabl A7l TPAaHC(HOPMALTHH KIIETOK
pacTeHUN IyTeM BBEICHMs PACTUTEIBHOH KOHCTPYKLUMHM B TE€HOM pAaCTE€HUs IpHU
OCYIIECTBIICHUH Ha MPAKTUKE HACTOALIETO H300PETEHNUsI MOTYT BKJIIOYATH JIFOO0H M3 XOPOIIO
M3BECTHBIX U MPOJEMOHCTPUPOBAHHBIX crIoco00B. [Tomxoasiue crocoObl BKIIIOYAOT, HO HE

OrPaHUYMBAIOTCS UMH, OakTepuanbHyro HH(pexumo (Hanpumep, Agrobacterium), OuHapHbIE
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BAC-Bexropsl, mpsimyto pocraBky JIHK (wampumep, ¢ momormpto II3IM-onocpenosanHoM
TpaHchopMaIMy, ONOCPEIOBAHHOIO BbICYLIMBaHUEeM/UHruoOuposanueMm mnorjiomenus JIHK,
3JIEKTPOIIOPALMH, MEPEMEIINBAHUS C BOJOKHAMU KapOuaa KPEeMHHUS M YCKOPEHHUS YaCTHII,
nokpeiteix JIHK), penaktuposanue renoB (Hampumep, cucrembl CRISPR-Cas), cpenu
IPOYEro.

[70] Krnerku-xo3sieBa MOTyT TPEACTaBIATH COOOH OOYI0 KJIETKYy WM OpraHu3M,
HampUMep KJIETKY PACTEHUs, KJIETKY BOAOPOCIH, BOIOPOCHb, KJIETKy rpuda, rpud, KIeTKy
OakTepuu WM KJIETKY HACEKOMOro. B KOHKpPETHBIX BapUaHTAaX OCYLIECTBIICHHS KJIETKH-
X03s1eBa U TPaHCHOPMUPOBAHHBIE KJIIETKHA MOTYT BKJIFOUYATh KJIETKU KYJIBTYPHBIX PACTCHUI.
[71] TpaHcreHHOe pacTeHHE BIOCIEACTBUM MOXKET OBITh PETEHEPHPOBAHO M3 KJIETKH
TPAHCTEHHOTO pacTeHus Mo u300pereHuro. Mcmonb3ysi OOBIYHBIE METONbI CENEKIHH WJIH
CaMOOIIbIIEHHE, U3 3TOT0 TPAHCTEHHOT'O PACTEHUS] MOKHO TIOJYYUTh ceMeHa. Takue ceMeHa u
MOJIy4€HHOE TIOTOMCTBO PACTEHMs, BBIPALIEHHOTO W3 TAaKUX CEMsH, OyAyT cOnmepkaTh
moJsiekysy pekomOuaanTHON JIHK mo HactosmeMmy M300peTEeHHUIO U, CIIEOBATENbHO, OyAyT
TPAHCTEHHBIMU.

[72] TpancreHHble pacTeHHUs] MO HACTOSIIEMY H300PETEHHI0 MOTYT CaMOOIBUIATHCS IS
MOJIy4E€HHUSI CEMSH TOMO3UIOTHBIX TPAHCTE€HHBIX PACTEHHH MO HACTOSIIEMY H300PETEHHIO
(roMo3urotHbIx mo  Mousekyne pekomOunHantHor JIHK) wmm  ckpemmBathes
HETPAHCT'€HHbIMU PACTEHUSMHU WIM JAPYTMMH TPAHCT€HHBIMU PACTEHUSIMH I TTOJyYEHHs
CeMSH JJIsl TeTePO3UTOTHBIX TPAHCTCHHBIX PACTEHWH MO HACTOSALIEMY H300pETEeHHIO
(rerepo3urotHeix Mo pekomOuHaHTHOM Modekyine JIHK). Kak romosurortHele, Tak u
reTepO3UTOTHbIE TPAHCT€HHBIE PACTEHUS] YIIOMUHAIOTCS B JAHHOM JJOKYMEHTE KaK «pacTeHUs-
NIOTOMKHY». PaCTeHUA-TIOTOMKH MPEACTABISIFOT COOO0I TPAHCTEHHBIC PACTEHHS, IPOUCXOISIIIUE
OT MCXOAHOTO TPAHCTEHHOTO PACTEHHUS M COAeprKalne MoeKyly pekomOuHantHou JJHK mo
HacrosimeMy u3zoOperennro. CeMeHa, TOJYYEeHHbIE C HCIOJb30BAHHEM TPAHCTEHHOTO
pacTeHHss TIO HACTOSIIEMy H300pPETeHUI0, MOXHO CcOoOUpaTh M HCIOJNB30BATh IS
BBIPALIMBAHNS TOKOJIEHUIN TPAHCTEHHBIX PACTEHUM, T.€. PACTEHUNH-IIOTOMKOB 10 HACTOSIIIIEMY
U300peTeHnto, coaepXkammux —pekomMOuHaHTHyro Mosekyny JIHK mo  nHacrosmemy
H300PETEHHI0O M JKCIPECCHPYIOIUX T€H, NPEACTaBISIIOIUN arpOHOMHUYECKUH HHTEpeC.
Omnwucanust cnocoOOB CeNeKLUUH, KOTOpble OOBIMHO HCHOJNB3YIOTCS U Pa3HbIX KYJBTYP,
MOXXHO HaWTH B OIJHOM H3 HECKOJBKUX CIPABOYHBIX H3MaHUH, 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 pacTeHHsI MOKHO aHAJIM3UPOBATh HA HAJIUYHME I'€HA WU TeHOB,
NPEACTABISIIOINX WHTEPeC, M YPOBHA W/winm npoduias >SKCHOpeccuy, INpHAABAEMbIX
PEryJSITOPHBIMU 3JIEMEHTAMH MO Hactosiiemy u3zoOperenuto. CrienuanucraM B JaHHOM
O0NacCTH TEXHUKH W3BECTHBl MHOTOYHCIEHHBIE CIOCOOBI, JOCTYIHBIC [UIsl aHAJIH3a
TpaHC(OPMUPOBAHHBIX pacTeHHi. Hampumep, cmocoObl aHaN3a pacTeHUi BKIFOYAKOT, HO HE
OTPAaHUYMBAKOTCS UMH, Cay3epH-OJOTTHHI WM HO3EPH-OJIOTTHUHT, oAXoabl Ha ocHose ITLIP,
OMOXMMHYECKHE aHAU3bl, METOAbl (PEHOTHNMUYECKOTO CKPUHHMHIA, OLEHKH B YCJIOBHUSX
SKCIUTyaTallid W HMMMYHOIHWArHOCTUYECKHE aHAIM3bl. JKCIPECCHI0 TPAHCKPUOMPYEeMOH
mosiekysibl JIHK MOXXHO u3MepHuTh C HCMONB30BAHUEM peareHToB U MeromoB TagMan®
(Applied Biosystems, @octep-Curn, KamupopHusi), kak OmmcaHO NPOU3BOJUTENEM, U
BpeMeHu a0 mnoporosoro mukia IIIP, ompeneneHHOro ¢ HCHOJB30BAaHUEM MaTpPHILIbI
tectupoBaHus TagMan®. B kadecTBe anbTepHATHBBI IJIs1 OLEHKU SKCIPECCHUU TPAaHCreHa
MO>KHO HCIONIb30BaTh peareHThl u Meronbl Invader® (Third Wave Technologies, Maaucos,
BuckoHCHH), OnMCaHHBIE TPOU3BOAUTEIIEM.

[74]  Hacrosimmee n3zoOpereHue TakKe OTHOCHUTCS K YacCTsIM PACTEHHs] MO H300pETEHHIO.
YacTu pacTeHUIl BKIIFOYAIOT, HO HE OrPAHUYMBAIOTCS MU, JIUCTBS, CTEONN, KOPHHU, KIyOHH,
CeMeHa, PHIOCIEPM, CEeMANOYKH M MbUIbIly. YacTn pacTeHUH MO M300pETeHHI0 MOTYT OBITH
’KU3HECTIOCOOHBIMH, HEKHU3HECTIOCOOHBIMH, PEreHePHPYEMbIMH W/MIIN HEPEereHepUPYEMbIMH.
Hacrosimmee wu3o0pereHre Takke BKIOYACT M MPEAyCMATPUBAET TPAHC(HOPMHPOBAHHBIC
KJIETKH pacTeHwid, copepskamme mojekyiy JHK mo muzobperenuro. TpancdopmupoBaHHBIE
KJIETKH WM KJIETKH TPAHCT€HHBIX pPACTEHHMH IO HACTOSIIEMY H300PETEHHIO BKIIFOYAOT
pereHeprpyeMble U/ TN HepereHepupyeMble KIETKH PACTEHUH.

[75] Hacrosiimee nzobpeTeHue Takke OTHOCUTCS K TOBAPHOMY TIPOAYKTY, MOJTYYEHHOMY U3
TPAHCTEHHOTO PACTEHHsI MJIU €r0 YaCTH, CoAepKkaliel mMonekysay pexkomOunantHou JIHK mo
n3o0pereHnto. ToBapHbIE TMPOAYKTHI MO H300PETEHUIO COAepkKaT 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 KOMITO3WLMHM WJIM TPOAYKTY, COCTOSAILIEMY W3 MaTepHuala,
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, IOMUMO TpPOYero, 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 MCTOYHHMKA TOBAPHOTO MPOAYKTa. MOXKHO HCIOJIB30BATh JIOOOH CTaHAAPTHBIM
meron oOHapyskerus mojiekyn JIHK, Bkitouasi pacKkpbITbie B JaHHOM JOKYMEHTE CIOCOOBI
OOHapY KEHHSI.

[76]  Hacrosiimee n3o0pereHre MOKeT OBITh Jierde MOHSTO CO CChUIKOM Ha CIEAYHOIIHE
MMPUMEPDBI, KOTOPBLIEC MPEACTABJICHBI B KAaUECTBC WIUIIOCTPAMKU W HE MNPEAHASHAYCHDBI IJIA
OrpaHMYeHHUs] U300peTeHus, eciu He yka3aHo uHoe. CrneuuanucraMm B JaHHOW 00JacTH
TEXHUKH JIOJDKHO OBITh TMOHSTHO, YTO CHOCOOBI, PACKPBITBbIE B CIEAYIOIIUX NPUMEPaXx,
MPEICTABISIIOT  COOOM  CrocoObl, OOHApyKEHHbIE W300peTaTeNsIMi, KOTOPbIE XOPOIIO
JNEUCTBYIOT MPU MPAKTUYECKOM MPUMEHEHUU u300pereHus. Tem He MeHee, CIEeHaUCThI B
I[aHHOfI O6J'IaCTI/I TEXHUKHU OJOJIXKHBI, B CBETC HACTOALICTIO PACKPBITHSA, IOHUMATb, YTO MHOT'UE
HU3MCHCHHA MOTYT 6I>ITI) BHECCHbI B PACKPBITHIC KOHKPETHBIC BapHUAHTbI OCYIICCTBJICHUSA, U
BCE€ K€ IMOJNYYUTb HO):[O6HI:;II>1 WA aHAJIOTUYHBIN pe3yapTaTr, HE OTXOAsA OT CYHIHOCTHU U
o0pemMa u300peTeHusi, TOITOMY BeCh MaTephas, W3JIOKEHHbI WJIM TIOKa3aHHBIA Ha
npuiaara€MbIx l'"pa(bl/l‘{eCKI/IX MaTepuaigax, CacaycT MOHUMAThb KaK HHHmCTpaTHBHbIﬁ, a4 HE KaK
OrPaHUYMBAO U,

MNPUMEPBI
IIpumep 1

HNaenTuduxanus v KIOHHPOBAHHE PEryJsiTOPHBIX 3JIEMEHTOB

[77] 3TOT mpUMep ONMUCHIBAET WACHTHU(PHMKAIMIO, CHHTE3 U KJIOHUPOBAHHUE PETYJSITOPHBIX
3JIEMEHTOB YKCIPECCHH, MOJyueHHbIX U3 Andropogon gerardii (boponaya XKepapa) u Arundo
donax (apyHIIO TPOCTHHKOBOTO).

[78] HoBbIii peryisiTopHbIi 3JeMEeHT YOUKBUTHHA ObUT MACHTH(QHUINMPOBAH U BBIIENEH U3
renomHuoit JIHK omHononeHOTO pacrenust Buna Andropogon gerardii (6opomau Xepapa). 5'-
HeTpaHciupyemyro obmacte (5° UTR) kaxnmoro w3 TpaHCKpUNTOB yOukBUTHHA |
UCTIONb30BAIA /Ui KOHCTPYHMPOBAHUS NMPaMepoB A aMIIM(UKAINK COOTBETCTBYIOIINX
PETYISTOPHBIX 3JIEMEHTOB Ul HMASHTU(UIMPOBAHHOTO Te€HAa YOWKBUTHHA, KOTOPBIH
BKJIFOUAeT (YHKIHMOHAJIBHO cBsi3aHHble mpomotop, jguaep (5° UTR) m mepBblii HHTPOH.
Ipaiimeps! ucrons3oBamu ¢ Gubmorexkamu GenomeWalker' ™ (Clontech Laboratories, Inc,

MaynTtusa-Boeto, KanugopHusi), CKOHCTPYMPOBAaHHBIMH B COOTBETCTBUU C IIPOTOKOJIOM
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NPOM3BOIUTENS ISl KJIOHUPOBAHMS S5 -00JaCTH COOTBETCTBYIOLIEH ITOCIIENOBATEIBHOCTH
renomHoi JIHK.

[79] Kpowme toro, Obuta unearuduunponana u BoineneHa HoBast 3° UTR u3 reromuoit JITHK
ONHONONBHOrO  pacteHus  Bupma  Arundo  donax ~ (apyHOO ~ TPOCTHHKOBBIN).
Unentudunmposansubii EXP u cooTBeTCTBYIOIUIT €My NPOMOTOp, JHAEp U HHTPOH H3
Andropogon gerardii n 3" UTR wu3 Arundo donax npencrasnens! B Tabnuue 1.

Ta6auua 1. I'pynna peryisiTOpHBIX 3JIEMEHTOB IKCIPECCHH, MPOMOTOP, JIHAepP, HHTPOH

u3 UTR

SEQ ID Pasmep Onucanue W/nju peryjsiTopHblie
IIpumeuanue NO: (n. 0.) asemenTbl EXP, cBsi3aHHbBIC B
HanpasJjennu 5 — 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 HUHTpOH
T-ARUdo.TubA:1 5 498 3'HTO

[80] HMpentudunmposanHele EXP u 3° HTO Obutn cHHTE3MpOBaHBI U KIOHHPOBAHBI C
HCTIOJIb30BAaHHEM METO/IOB, U3BECTHBIX B JAHHOW OOJNACTH TEXHUKH, B OMHApHbIE BEKTOPHBIE
KOHCTPYKILUH Ul TPaHC(POPMALIMU pPacTeHUN B KacCeTe 3KCIPECCHM, HCIONb3yeMOH s
ynpasieHus: skcnpeccued P-rmokyporupassl (GUS) nmnst OmeHKM HMX aKTUBHOCTH B
CTaOUIIBHO TPAHC(HOPMUPOBAHHBIX KJIETKAX PACTEHUI KYKYPY3bl, KaK ONMHCAHO B IPUMEpax 2

u3.

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

TPaHC(POPMHPOBAHHBIX PACTEHHSIX KYKYPY3bl

[81] Pactenuss Kkykypy3sl TpaHCHOPMHUPOBAIM BEKTOPOM, B YaCTHOCTH BEKTOPOM
skcrpeccun pacrenuii, conepkamum EXP, EXP-ANDge.Ubq:5, ynpaBistomum sKcrpeccuen
TpancreHa P-rmokyponunassl  (GUS). IlomyueHHble pacTeHHMs aHAJIM3MPOBAIHM HA
skcrpeccuro 6enka GUS, 4ToOb! OEHUTH BIIMSHUE TPYIIBI PETYISATOPHBIX 351eMeHToB (EXP)
HA 3KCIPECCUI0 U CPABHUBAJIU CO CTAHAAPTHBIM KOHTPOJIbHBIM EXP.

[82] Pactenuss Kykypy3bl TpaHcHOpMUpOBaIM KOHCTpyKuusiMu skcrpeccun  GUS

pacrenuii. EXP, EXP-ANDge.Ubq:5 (SEQ ID NO:1) kinonupoBanmu B 0a30BbIil BEKTOp
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SKCIIPECCUH PACTEHUsI C HCIIOJIb30BAHHEM CTAHAAPTHBIX METOJOB, HM3BECTHBIX B JIAHHOMN
obmacti TexHHKH. IlonydeHHBIE BEKTOPbI SKCIPECCUU PACTEHHH COAEPKAIH JIEBYIO
NorpaHuuHy0 obnacte u3 Agrobacterium tumefaciens (B-AGRtu.neBas rpanuna), nepByro
CEJIEKI[HOHHYIO KacCeTy TPAHCI€HA, HCHOJb3YEeMYIO Ui CENEeKLHH TPaHC(POPMHPOBAHHBIX
PACTHTENBHBIX KJIETOK, MPHUIAIOLIYI0 YCTOHMYMBOCTh K repOuumay riaudocary, BTOPYIO
KacceTy TpaHcreHa s oneHku aktuBHoctu EXP-ANDge Ubq:5, 4ro conmepskutcs B
TpaHcreHHOM kaccere, comepskaiieit EXP-ANDge Ubq:S (SEQ ID NO:1) ¢yHKuMOHAIBHO
CB3aHHBI S5° ¢ kogupyroomei mnocienosatenbHocTeio s GUS,  cocrosmedt  u3
nporneccupyemoro unHTpoHa (SEQ ID NO:8), ¢dyskumonameHo cBsizanHod ¢ 3° UTR (T-
Sb.Nltp4-1:1:2, SEQ ID NO:7), u mpaByl NOrpaHH4YHyr obnactb u3 Agrobacterium
tumefaciens (B-AGRtu.nmpaBas rpanumna). Oxcnpeccuro  GUS, ynpasmsiemyro EXP-
ANDge.Ubq:5, cpaBHHBaJU ¢ SKCOpeccHUell KOHTPOJbHOW KOHCTPYKLHMH, aHAJOTHYHOU
MPUBEACHHON BBILIE, COAEPIKaIIEN SKCIPECCUOHHYI0 Kaccery TpancreHa GUS, conepskaieit
EXP, EXP-CaMV.355+Zm.DnaK:12 (SEQ ID NO :6) (yHKUMOHAIBHO CBSI3aHHBIA 5° ¢
konupyromel mnocnenosarenbHOCcTi0O GUS, dynkumonansHo cesizannbii ¢ 3° UTR, T-
Sb.Nltp4-1:1:2.

[83] Knerkn pacreHuii Kykypy3bl TPaHC(OPMHPOBAIN C HCHOJIb30BAaHHEM OWHApPHBIX
BEKTOPHBIX ~KOHCTPYKLMH 1 TpaHChOpMAalMM, OINUCAHHBIX BBIIE, IOCPEACTBOM
Agrobacterium-onocpenoBaHHOM TpaHCcoOpMaLuy, Kak 3TO XOPOLIO M3BECTHO B JIAHHOMN
obmactu  TexHuku. IlodydeHHble  TpaHCHOPMHUPOBAHHBIE  PACTHTENBHBIE  KIETKH
WHIYLHPOBAIHU JUII 00pa30BaHUS LEJbIX PACTEHUH KYKYPY3bL.

[84] KavecrBeHublii u konuuectBeHHbIH aHaimm3 GUS ucnomp3oBaiyd st  OLIEHKH
AKTUBHOCTH JJIEMEHTa OSKCIPECCHMH B BBIOPAHHBIX OpraHaX W TKAaHAX pACTEHUS B
TpaHC(OPMUPOBAHHBIX pacTeHHsx.J1st kadecTBeHHOro ananm3a skcnpeccun GUS ¢
MIOMOIIBI) TUCTOXMMUYECKOTO OKPAINIUBAHHS TOTAJbHBIC MpEnapaTbl WA CpPe3bl TKaHEH
uHKyOupoBanmu ¢ pactsopom it okpamuBanusi GUS, comepxkammm 1 mr/mn X-Gluc (5-
Opom-4-xJ10p-3-UHAOTHI-b-TIIOKYpoHUA) B TeueHue S5 4. npu 37°C u obecuseunBamu 35%
EtOH u 50% ykcycHoit kucnoroit. Jkcnpeccuro GUS kadecTBEHHO OMNpenesui MyTeM
BU3YaJIbHOI'O OCMOTpPa OTOOPAaHHBIX OPraHOB WJIM TKaHEHW PAaCTeHWN Ha CHHIOK OKPACKy ITOA
CTEPEOMHKPOCKOIIOM MJIH COCTABHBIM MHKPOCKOITOM.

[85] s kommuecTBeHHOro aHanuza skcmpeccun GUS ¢ momomnpro (pepMeHTaTHBHBIX
aHaMM30B OOIMMH OeNoK 3>KCTparupoBajd U3 BBIOPAHHBIX TKaHEH TpaHC()OPMHUPOBAHHBIX
pacteHuil Kykypy3bpl.OT OIHOTO 1O JIBYyX MHUKPOrpaMMOB oOmero Oeiaka WHKyOHpOBaIH C

¢dayoporennbiM  cybctpatom, 4-mermnymOemupepwn--D-rimokypornnom  (MUG) B
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KoHIeHTpauuun | MM B oOmem peakuuoHHOM oObeme 50 mukpoaurposllocie 1 u.
uHKyOauuu npu 37°C peakuuo ocraHaBiuBaiu podasinerneM 350 mxin 200 MM pactBopa
Ouxapbonara Hatpus. [Ipoxykr peaxkumu, 4-merunymoOenmudepon (4-MU), mMakcHMaIbHO

(l)J'IYOpeCI_IeHTHHﬁ npu  BBICOKHUX  3HAYCHUAX pH, Korga TIUAPOKCUJIbHAA

rpynmna

noHn3uposaHa. JloOaBieHne OCHOBHOTO pacTBopa KapOOHAaTa HATPHs OJHOBPEMEHHO

OCTaHABJIMBACT AaHAJINW3 W  PETYJIUPYET pH A KOJIMYECTBEHHOI'O

dbayopecuentHoro npoaykra 4-MU. KonudectBo oOpasosasiuerocs 4-MU orieHHBaIN MyTeM

OIpe/eNeHus

u3MepeHusi ero (IyopeclHeHLUMH C WCIOJNB30BAHUEM YCTPOWCTBA JUIi  CUUTBHIBAHUS
mukporuanmeros FLUOstar Omega (BMG LABTECH) (Bo30y»xnenue npu 355 HM, BBINTYCK
npu 460 uMm).3Hauenust aktuBHocTH GUS mpencraBnens! B HMOAx 4-MU /gac/mr obero
Oenka.
[86]  OOpasubl cnenyromux TkaHed Opamu mns sxcnpeccun GUS B mokonenun Ry: muct u
KOpeHb cTaanu V4; UCT U KOPeHb CTanuu V7, JIUCT, [IBETOK/MBUTBHHUK U MbLTbIA cTaguu VT,
no4aTok/cTonOuku craauu R1; u 3apoasin ceMeHu 1 sHAocnepM cemenn ctanuu R3 gepes 21

nenb nocie onbuieHus: (DAP). B tabmune 2 nokasana cpenHss KOJTUYECTBEHHAS SKCIIPECCHUs

GUS nnst 0Opa3oB TKaHei.

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 Tabnums 2, npoduns sxcnpeccun EXP, EXP-ANDge.Ubq:5 (SEQ ID

NO:1)

CHJIBHO

OTJINYaACTCA

or  npodus

HKCIPECCUn

B KOHTpOJE,

EXP-
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CaMV.355+Zm DnaK:12. (SEQ ID NO:6). Hanpumep, skcnpeccusi, oOyciosienHass EXP-
ANDge.Ubq:5, B nmbuibHuKe M mbutblle V1 Oblia BbIIIE, Ye€M 3KCIpeccusi, 00YCIOBIEHHAs
EXP-CaMV 355+Zm.DnaK:12. B To Bpems kak 3kcrpeccust B Jucte, ynpasisgemas EXP-
CaMV.355+Zm.DnaK:12, no-suaumMomy, yBenuuuBanach oT craauu V4 no V7, a 3arem
cHWkajmace Ha craguu VT, skcnpeccuss B sucre, ympasisieMas EXP-ANDge. Ubq:S,
OCTaBajach HEU3MEHHOMN Ha MPOTSHKEHUH BCEX TpeX cTaguil. Jkcnpeccus, ynpasisiemas EXP-
ANDge.Ubq:5, Obuta Bbime B mouaTke/peuiblie R1 mo cpaBHeHuio ¢ konTposiem. EXP-
ANDge.Ubq:5 (SEQ ID NO:1) neMOHCTpUPYET YHUKAJIbHbIE XaPAKTEPUCTUKH IKCIIPECCUU U
o0ecreyrBaeT HOBBbI HHCTPYMEHT ISl SKCIPECCHH BbIOPAHHBIX TPAHCTEHOB.
IIpumep 3
3" UTR, T-ARUdo.TubA:1 moayaupyert 3xcnpeccuto GUS B cTabunbHo

TPaHC(POPMHPOBAHHBIX PACTEHHSIX KYKYPY3bl

[88] Pactenuss kykypy3sl TpaHC(OPMHUPOBAJIM BEKTOPOM, B YAaCTHOCTH PACTHTEIbHBIM
BeKTOpoM skcmpeccur, copepxkammM 37 UTR, T-ARUdo.TubA:1, monymupyroomum
skcrpeccuio TpaHcreHa P-rmrokyponuaasel (GUS). IlonydeHHble pacTeHUs] aHATM3UPOBAIU
Ha skcnpeccuro 6emka GUS, urodsl ouenuts Biausinue 3° UTR perymisitopHOro snemenra Ha
3KCIIPECCHIO.

[39] Pactenuss kykypy3sl TpaHC(HOPMHUPOBAIN KOHCTPYKLMEH 3KCIPECCUU PACTUTENBHOTO
GUS u xoHTpOnbHON KOHCTpykuMed. KoHCTpykimM ObLIM aHAJNIOTWYHBI KOHCTPYKLIHSM,
omucaHHbIM Bbinue B [lpumepe 2. OOe koHcrpykumu comepxamun EXP, EXP-
CaMV.355+Zm.DnaK:12 (SEQ ID NO:6), pyHKIHOHATBHO CBS3aHHYIO 5 ¢ KOAMPYIOINEH
nocnenoBatenbHOCTRIO 111 GUS, comepakaineii nporneccupyembiii uaTpoH (SEQ ID NO:8).
KoHTposbHast KOHCTPYKIHsI ObLIa TaKOM, KaK OMUCAHO BBILIE B IPUMEpPE 2, T KOAUPYIOIIAs
GUS nocnenoBarensHOoCcTh Obuta (pyHkmmoHanbHO cBszaHa ¢ 3° UTR, T-Sb.Nltp4-1:1:2.
Hpyras konctpykmusi ucnojs3oBaia 3~ UTR, T-ARUdo.TubA:1 (SEQ ID NO:5) mus
TepMHUHALMU TpaHckpumnuu Tpaicresa GUS.

[90]  PacteHus kykypy3sl TpaHcopmupoBann u skcrpeccuto GUS ananmmsupoBaiy, Kak
ormucaHo B mpumepe 2. OOpas3mbl crnenyromux TKaHedl Opamu ans skcnpeccun GUS B
nokoJieHuH Rg: JTUCT 1 KopeHb craguu V4; TUCT U KOPEHb CTanuu V7, JIUCT, IBETOK/TTbUTbHUK
u meutbiia craauu VT, modarok/cronOuku craguu R1; U 3apoapin CeMeHH W 3HIOCIEPM
cemeHu craanu R3 uepes3 21 nenp nocne onpuierns (DAP).B Tabmuue 3 mokazaHa cpenHsis
kommuectBeHHast skcrpeccuss GUS st obpasnoB TkaHedt u kparHoe ycmieHue GUS,

obecnieunsaemoe T-ARUdo.TubA:1.
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Tadmuua 3. Cpeanee s3xcnpeccusi GUS crabmibHO TpaHC(POPMHPOBAHHBIX 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

[911  Kak Bumno w3 tabmumsl 3, 3° UTR, T-ARUdo.TubA:1 (SEQ ID NO:5), ycunusan
skcnpeccuto TpancreHa GUS B kax o aHanusupyemoint Tkanu no cpasHeHuto ¢ 3° UTR, T-
Sb.Nltp4-1:1:2.  Ananmu3  TpaHCKpHUNTAa TOKa3aj  MPAaBWJIBHYD  TEPMUHALMIO U
nonuaneHunuposanue MPHK GUS. B HekOTOpBIX cilyuasix yCUJIEHHE SKCIIPECCUM TPAHCTeHa
ObLIO TOBOJIBHO 3HauNTENbHBIM. Harmpumep, sxcnpeccus B qucre VT Obuta B 176,8 pas Bbile,
4yeM B KOHTposie. Dkcrpeccusi KopHsi V7 Obuta B 93,7 pasa Bbille, 4eM B KOHTpoJie. Takum
obpazom, 3" UTR, T-ARUdo.TubA:1 (SEQ ID NO:5), obecieunBaer yCuneHue SKCIPeCcCUH
TpaHCTeHa 10 CPABHEHUIO C KOHTPOJIEM.

[92] [MpowyumtOCTpUPOBAB U OMKCAB OCHOBHBIE HJAEM HACTOSINErOo H300peTeHMs,
CHEeLUAIMCTaM B JAHHOM 00JIACTH TEXHHUKH JOJDKHO OBITh OYEBHIIHO, UTO U300pETEHNE MOKET
OBITH U3MEHEHO IO CXeMe U JeTasIM 0e3 OTKIIOHEHHUS! OT 3TUX OCHOBHBIX HJeH. 3asiBIISIOTCS
BCe MONMU(DUKALUKN, KOTOPbIE HAXOMATCS B pPaMKax CYIIHOCTH U oObema (opmyibl
n3o0perenns. Bee myOnukanuy 1 onyONMKOBaHHBIE MMATEHTHBIE JOKYMEHTHI, LIUTHPYEMbIE B
JAHHOM JTOKYMEHTE, HAaCTOSLIMM BKJIFOUEHBI B KAUECTBE CChUIKU B TOM K€ CTENEHH, KaK eClu
Obl Kaxxgas OTAeNbHasl MyOJUKAIMs WM TaT€HTHas 3asBKa ObUIM KOHKPETHO M OTIENBHO

YKa3aHbI 4JIs1 BKIIFOUCHUS B KQUCCTBEC CCBUIKH.
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DOOPMVIJIA NU30BPETEHHA

1. Monekyna pexomOunantaoit JIHK, conepxamass mnocnenoBarenbHocts JIHK,
BBIOPAHHYIO U3 TPYIIIbI, COCTOSIIIEH U3:
a) TMOCIeNOBaTEIbHOCTH, UMEIOINell MO MeHbIel Mepe 85 MPOLEHTOB HASHTUYHOCTH
¢ moOoii mocnenosaTeabHOCThIO M3 SEQ ID NO:1-5;
b) mocnenoBaTeNbHOCTH, BKIOYarotel ooy u3 SEQ ID NO:1-5; u
c) ¢dparmenra moboii w3 SEQ ID NO: 1-5, npuuem ¢dparment obnamaer reH-
PEryJIATOPHON aKTUBHOCTBIO,
OpU  5TOM  yKa3aHHas IMOCJENOBATENbHOCTh  (DYHKIHMOHAJIBHO  CBsi3aHA €
TeTepOJIOTHUHON TpaHCKpuOupyemoit monekynoin JIHK.
2. Monekyna pekomOmnanTHoH JIHK mo m 1, B KOTOpoH  yKa3aHHas
MOCJEN0BAaTENbHOCT HMMEET MO MeHblledl Mepe 90 DPOLEHTOB  UAEHTUYHOCTHU
TOCJIEIOBATENBHOCTH ¢ JIF0O0H mocnenosareapHocThi0 JJTHK 13 SEQ ID NO:1-5.
3. Monekyna pekomOmnanTHoii JIHK mo m 1, B KOTOpoH  yka3aHHas
MOCJIEIOBATEIbHOCTL HMMEET IO MeHbUule Mepe 95 TDPOLEHTOB  HUIAEHTUYHOCTU

MOCJIEIOBATENbHOCTH ¢ JIF000H mocnenosareapbHocThi0 JJTHK 3 SEQ ID NO:1-5.

4. Monekyna pekomOunantaoit JJHK mo m. 1, B xoropoit mocnenoBarensHocTh JJHK

o0nanaer reH-perysiTOpHON aKTHBHOCTBIO.

5. Monekyna pekomOuHanTHoW JIHK mo m 1, B KOTOpOHl rerepojioruvHasi
TpaHckpuOupyemas: moiyekyna JIHK comepKUT reH, NpeACTABNISIOMUN arpOHOMUYECKUH

UHTEpEC.

6. Monekyna pekomOuHantHoW JIHK mo m. 5, B KOTOpOW TeH, MpenCTaBJISFOLIMIA

arpOHOMUYECKHH UHTEPEC, MPUAAET PACTEHUSIM YCTOHUNBOCTD K repOnLraam.

7. Monekyna pekomOuHantHoW JIHK mo m. 5, B KOTOpOWl TreH, MpenCTaBJISTFOLIMIA

arpOHOMHUYECKUI UHTEPEC, MPUAAET PACTEHUSAM YCTOMUYUBOCTD K BPEAUTEIISIM.
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8. Monekyna pexomOuHanTHoH JIHK mo m 1, B KOTOpO#Hl rereposiorudHast

2

Tpanckpudupyemas monekyia JJIHK komupyer nuPHK, mukpoPHK nmm muPHK.

9. Knerka TpaHCreHHOrO pacTeHus, coiepskainas Mojekyny pekomOunantHoi JIHK,
COZIEPIKAIYIO TIOCNIEI0BATEIbHOCTD, BBIOPAHHYIO U3 TPYIIIbI, COCTOSIIIEH U3:
a) TOCIEeIOBATEIbHOCTH, UMEIOINEH MO MeHbIIel Mepe 85 MPOLEHTOB UASHTHYHOCTH
¢ moboi mocnenoBaTeabHOCTHIO 3 SEQ ID NO:1-5;
b) mocnenoBaTeNnbHOCTH, BKtOUaroel modyro u3 SEQ ID NO:1-5; u
c) ¢dparmentra moboii w3 SEQ ID NO: 1-5, npuuem ¢dparment obnamaer reH-
PEryJIATOPHON aKTUBHOCTBIO,
OpU  5TOM  yKa3aHHas  MOCJENOBATENbHOCTh  (DYHKIHMOHAJIBHO  CBsi3aHa €

reTepOJIOTHYHON TpaHCKpubdbupyemoit mojexyoi JIHK.

10. Knerka TpaHCreHHOro pacreHusi no mn. 9, mpuueM yka3aHHasl KJI€TKa TPAHCT€HHOIO

pacTeHus MPEACTABISET COOOH KIETKY OJHOAOIBHOTO PACTEHUS.

I1. Knerka TpaHCreHHOro pacreHusi mo Imn. 9, nmpuyeM yka3aHHasl KJIETKa TPAHCT€HHOIO

pacTeHus MpeACTaBIIsAeT COOOM KJIETKY JBYIOJIbHOTO PACTEHUSL.

12. TpaHCreHHOEe pacTeHHE MM €ro 4acTb, COAepiKallee MOJIEKYJIy PEeKOMOMHAHTHOM
JHK o . 1.
13. PacTeHne-nmoTOMOK TpPAaHCTE€HHOIO pacTeHWs Mo N. 12 wim ero 4actb, NpUYeM

pacTeHNe-MOTOMOK HJIH €r0 YaCTh COAEPKUT YKA3aHHYIO0 MOJIeKyy pekomOnHanTHoM JIHK.

14. TpancreHHOE cemsl, mpUYeM CeMsl COAEPKUT MoeKyny pekomOuHanTHoW JIHK mo m.

1.

15. Crnioco® mpon3BOACTBAa TOBAPHOTO MPONYKTA, BKIFOYAKOLIHI MONyYeHHE TPAHCTEHHOTO

pacTeHust WM €ro 4acTu MO M. 12 u nojay4yeHue u3 Hero TOBAPHOIO MPOAYKTA.

16. Crocob6 mo m. 15, B KOTOpOM TOBapHBIA MPOAYKT MPEACTaBIIsIET COOOW CeMeHa,
oOpaboTaHHbIE CeMeHa, OENKOBbIM KOHLIEHTPAT, OEKOBBIM HM30JISIT, KpaxMmall, 3€pHa, 4acTu

pacTeHwmii, Macio U3 CeMsiH, OMoMaccy, MyKy MEJIKOro IoMoJIa U MyKy IrpyOoro rnomornia.



36

17. Criocob skcnpeccun TpaHckpudupyemoit monekyisl JIHK, Brirogarommii mosyueHue
TPAHCT€HHOIO pacTeHus no M. 12 M KyJbTUBUPOBAaHHUE pPACTEHUs, B KOTOPOM

sKCIpeccupyercs: TpaHckpudbupyemast JJHK.
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