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UX HYKICOTHIHBIM IIOCIEIOBAaTCIBHOCTSM, NPUTOAHBIM I MOIYJIHPOBAHHUS SKCIPECCHH TEHOB B
pactreHusix. M300peTeHne Takke OTHOCHTCS K TPAHCTCHHBIM PACTCHHSM, KJIETKAM PACTCHUH, YacTIM
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TeTEePOIOTHYHBIMA TpaHCKpuOHpyeMbsiMu MonekytaMu JIHK, a Takxe k criocobam BX MpUMEHEHHS.
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Cchl1Ka HAa POACTBEHHYIO 3asIBKY

3asBKa Ha JaHHOE M300pETEHHE MCIIPAIIMBACT MPHOPUTET NpenBapuTenbHoi 3asBku CLLIA Ne 63/016904,

nonanHow 28 ampens 2020 ., KOTOpas MOJTHOCTBIO BKIIOUEHA B TAHHBIN IOKYMEHT MOCPEACTBOM CCHUTKH.
BxaroueHne nepeyns nocjaeaoBaTeJbLHOCTel

Ilepedenr mociienoBaTeNnbHOCTEH, coaepkamuiicss B (Qaiime mon HazBanmeM "MONS481WO-
sequence_listing.txt", umeromem pazmep 13550 Gaiit (cormacuo m3meperusM B Microsoft Windows®), ObL1 c03-
naH 22 anpens 2021 r., mogaH B 2JIEKTPOHHOM BHUJE W BKJIIOUEH B JTAHHBIN IOKYMEHT MOCPEJCTBOM CCBHLIKH.

00J1acTh TEXHUKH

N3o0pereHne OTHOCUTCS K 00JIACTH MOJICKYJISIPHON OMOJIOTHH pacTeHH M TeHHOW MH)KEHEPHH PacTEHUH.
Bbonee koHkpeTHO, N300peTeHne oTHOCHTCS K Mosekynam JIHK, mpurogHeiM ajiss MOy IHPOBAHUS SKCIPECCHU
TCHOB B PAaCTCHHSIX.

YpoBeHb TEXHUKH

PerynsropHble 37eMEHTHI TPEICTABIAIOT COOOH T'€HETHYECKHE DJIEMEHTHI, KOTOPhIE PETYINPYIOT aKTHB-
HOCTbH T'€HOB IIyTeM MOAYJIMPOBAHUS TPAHCKPHUIILIUH (QYHKIIMOHAIBHO CBA3aHHOW TPAHCKPHOMPYEMOI MOJIEKYIIbI
JHK. Takue sneMeHTHI MOTYT BKJIIOYATh IPOMOTOPEI, JIUIEPHI, HHTPOHBI M 3'-HETpaHCIUpyEMbIe 00JIacTH U
MOTYT HCIIOJIb30BAaTHCS B 00JIACTH MOJIEKYJISIPHON OMOJIOTHY PACTCHUI U TEHETHIECKOW WHKCHEPUHU pacTEHUH.

CyurHocTh U300peTeHust

JlanHOe M300peTeHne OTHOCHTCS K 3JIEMEHTaM PETYIISAIIUN TeHOB JIJIs MPUMEHEHHs B pacTeHmsX. [lanHoe
M300peTeHNe TaKkke OTHOCUTCS K KOHCTPYKIMAM MOJieKyn pekomOuHanTHOH JIHK, coneprkammM perynsTopHbie
3eMeHTHI. JlaHHoe n300peTeHne TaKke OTHOCHTCS K KIETKaM TPAHCTCHHOTO PAaCTCHHUS, PACTCHUSM M CEMEHaM,
COJZIEPKAIINIM PETyIATOPHBIC IEMEHTH.. B OJHOM BapHaHTE OCYIISCTBICHHS PETYIATOPHBIC HIIEMEHTH (PYHK-
IIMOHAJIBHO CBSI3aHBI ¢ TpaHCKpuOupyemoi mostekyinoi [IHK. B HekoTOpbIX BapHaHTax OCYIIECTBICHHS JaHHOTO
n300peTeHus Mosekyiaa Tpanckpuoupyemoit JJTHK MoskeT OBITh reTeposIOrMYHON 110 OTHOLIEHHUIO K PEryJIsITop-
HOM TOcClieoBaTeNIbHOCTH. TakuMm 00pa3oM, MOCIIEIOBATENBLHOCTh PETYISTOPHOTO 3JIEMEHTa, NpeIoKEeHHas
n300peTeHNeM, B KOHKPETHBIX BapHAHTaX OCYLIECTBICHHUS MOXKET OBITh OIpenesieHa KaK (yHKIMOHAIBHO CBS-
3aHHas C TETEPOJIOTHIHON TpaHCcKpuOHpyemoit monekynoi IHK. /lanHoe n300peTeHne Takxke OTHOCHTCS K CIO-
co0aM NpUMEHEHHUs PEryJIATOPHBIX AJIEMEHTOB U MOIYyYCHHST M IPUMEHEHHUS MOJIeKy bl pekombuHanTHoH JJHK,
COJZIEPKAIINX PETyIATOPHBIC JEMEHTHI, U TPAHCTCHHBIX KJIETOK PACTEHHUH, PacCTCHHH M CEeMSH, COJEepIKAIliX
PETYISATOPHBIE 3JIEMEHTHI, GYHKITMOHAIBHO CBS3aHHBIE C MOJIEKYJIoH TpaHckpubupyemoit JITHK.

TakuM 00pa3oM, B OJHOM acleKTe W300peTeHHe OTHOCHUTCS K MoJiekyne pekomOmHantHoi JTHK, comep-
Karnen nocnenoBatenbHOCTh JIHK, BRIOpaHHYI0 M3 TPYIIIBI, COCTOSAIICH U3 (a) MOCIeI0BATEILHOCTH, TI0 MEHb-
el Mmepe Ha okousto 85% mueHTn4aHoi oboi mocaenosarensHocty U3 SEQ ID NO: 1-5; (b) mocnemoBarensHO-
ctH, coaepxamei o0y m3 SEQ ID NO: 1-5; u (¢) dparmenrta mo6oi u3 SEQ ID NO: 1-5, mpu 3TOM 3TOT
(parMeHT 00J1alaeT reH-PETYIATOPHON aKTHBHOCTBIO; ITPH ATOM IOCIIEA0BATEILHOCTE (DYHKIIMOHAIBHO CBs3aHA
C TeTepoJIOTHYHOM MoJjekysoi Tpanckpuoupyemoit JIHK. Tlox "rereposorndHoil TpaHCKpHOMPYEMOil MOJIEKY-
noit THK" monpasymeBaercs, uro TpaHckpuOupyemas monekyna JJHK sBiseTcs reTeposornuHoi 1mo oTHoIIe-
HUIO K ITOJIMHYKIICOTHIHOM TIOCIIeI0BATEILHOCTH, C KOTOPOI OHa (DyHKIIMOHAJIBHO CBs3aHA. B KOHKpETHBIX Ba-
pHaHTax ocyliecTBiIeHUsI Moyekyna pekomOunantHoi JJHK comepxut nocnenosatensuocts JJHK, nmerontyio
HICHTUYHOCTh TOCIE0BAaTEIFHOCTH 110 MEHBIIEH Mepe Ha okoio 85%, mo meHbinei mepe okoio 8§6%, 1o
MeHbIIeH Mepe okoso 87%, mo MeHbIei Mepe okoso 88%, mo MeHbIIeH Mepe okoio 89%, mo MeHbIIeH Mepe
okoso 90%, mo mensIeit mepe 91% mporeHT, mo MeHsInel Mepe 92%, mo MeHsme Mepe 93%, Mo MeHbIIeH
Mepe 94%, mo menbmel Mepe 95%, o Menbmeld Mepe 96%, o MeHsIIel Mepe 97%, mo Mensieit Mepe 98%
WM 1o MeHbIei mepe 99% nocnenosarensaoct JJHK mro6oit 3 SEQ ID NO: 1-5.

B npyrom acriekte B JaHHOM JOKYMEHTE IPEAIOKEHBI TPAHCTEHHBIE KJIETKH PacTeHUi, comeprKarue Mo-
nekyny pexkomObuHanTHoit JJHK, comepxamtyro nocinenoBarensrocts JJHK, BEIOpaHHYyIO M3 TPYHIIEL, cOCTOSIIEH
u3 (a) MOCJIeIOBATEIFHOCTH, IO MEHBIIEH Mepe Ha OKoio 85% HMICHTHYHOH JIF000W MOCIeI0BATEIFHOCTH U3
SEQ ID NO: 1-5; (b) mocnenoBarenpHOCTH, coaepsxkamiei mooyio u3 SEQ ID NO: 1-5; u (¢) ¢pparmenra mroboit
3 SEQ ID NO: 1-5, npu stoM ¢parMeHT 001anaeT TeH-peryiITOPHOH aKTUBHOCTBIO; MPU 3TOM IIOCJIEN0Ba-
tensHOCTh JIHK QyHKIMOHANEHO CBsi3aHa ¢ reTeposIorMYHOi MoneKkyioit Tpanckpubupyemoit JJHK. B ompene-
JICHHBIX BapHaHTaX OCYIIECTBICHUS KJIETKa TPAHCTEHHOTO PacTeHHs MPEACTAaBIsIET COOOH KIETKY OJHOJOIBHO-
TO pacTeHus. B Ipyrux BapraHTax OCYIIECTBIICHHS KJIETKAa TPAHCTEHHOTO PACTCHHS IPEACTABIISIET COOOH KIIeT-
Ky IBYIOJBHOTO pacTeHHA. B eme ogHOM acmekTe B HACTOSIIEM AOKYMEHTE IOMOIHHUTEIBHO MPEIIOKEHO
TpaHCTEHHOE pacTeHUE WM €T0 YacTh, cojaepkaiiee Mosiekyiny pekomounantHor JIHK, comepskarntyio mociemno-
BatensHOCTH JIHK, BEIOpaHHyI0 M3 TpymImbl, cOCTOSIIEH U3 a) MOCIEeI0BaTENbHOCTH, 10 MEHbIIel Mepe Ha 85%
UACHTHYHON 0001 mocnenoBatenbHocTH 3 SEQ ID NO: 1-5; b) mocnenoBaTenbHOCTH, coaepKaiei o0y
3 SEQ ID NO: 1-5; u ¢) ¢parmenra mo6oit u3 SEQ ID NO: 1-5, npu 3ToM 3TOT (parMeHT obiamaer reH-
PETyJIATOPHOM aKTHBHOCTBIO; MIPU 3TOM I0CIIE0BATEIEHOCTh (DYHKIIMOHAJIBHO CBsI3aHA C T€TEPOJIOTUYHON MO-
nekynoil Tpanckpubupyemoit /ITHK. B KOHKpETHBIX BapuaHTaX OCYLIECTBICHHS TPAHCTEHHOE pacTeHHE Mpell-
CTaBJII€T COOOM IMOTOMCTBO pacTEHUs JIIOOOTO TOKOJEHUS, KOTOPOE COJACPKHUT MOJEKYITy PEeKOMOWHAHTHOM
JHK. B naHHOM OKyMEHTE TakXe IPeIyCMOTPEHO TPaHCTEHHOE CeMsl, COAEpIKallee MOJICKYTy peKOMOMHAHT-
Ho# /IHK, koTopoe obecrieunBaeT Takoe TpaHCTEHHOE PAacTeHHE MPH BhIpaIlMBaHUU. B apyrom acmekre nzobpe-
TEHHE OTHOCHUTCS K CIIOCcO0y IMOIydeHHsI TOBApPHOTO MIPOAYKTa, BKIIOYAIOIIEMY MTOJTydYeHHE TPAHCTEHHOTO pacTe-
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HUS WIN €T0 YacTH, cOoJepiKalluX MoJeKyiny pexomOnHanTHO# JIHK mo m300pereHHIo, M mosydeHue U3 HETo
TOBapHOTO NPOAYKTAa. B onHOM BapuaHTe OCYIIECTBIECHHS TOBapHBIH NMPOAYKT HPEACTaBIsIEeT coOOl ceMeHa,
obpaboTaHHBIE ceMeHa, OEITKOBBIM KOHIICHTPAT, OCITKOBBIM U30JIAT, KpaxMal, 3epHa, YaCTH pacTCHUH, Macyio u3
ceMsH, brnoMaccy, MyKy MEJIKOTO ITOMOJIa B MyKy Tpy0oro momoda.

B eme oHOM acnexTe M300peTeHne OTHOCHUTCS K CIIOCO0yY TMOTYYEeHUS TPAHCTEHHOTO pacTEeHUs, ColeprKa-
mero MoJiekyiny pexkombrnanTHor JJHK mo n3o0perenuto, BKIItOYaroneMy TpaHCHOPMAITHUIO KIIETKH PACTEHHS C
MTOMOIIBI0 MOJIeKyIbl pekoMOuHanTHOH JIHK mo m3o0perenuo aiis moimydeHus: TpaHC(hOPMHUPOBAHHON KIIETKH
pacTeHHs U pereHepannio TPAaHCTEHHOTO PacTeHHs U3 TPaHC(HOPMHUPOBAHHON KIETKHA PACTCHHUS.

Kpartkoe onucanue mocjie10BaTeIbHOCTEH

SEQ ID NO: 1 npencrasisier co6oii nocienosarenbHocts JJHK rpynmsl perynsTOpHBIX 3JIEMEHTOB K-
npeccun un EXP, EXP-ANDge.Ubq: 5, cocrosiutyro u3 mpomotopa (P-ANDge.Ubq: 7), ¢pyHKIMOHATBHO CBSI-
3anHoro 5' ¢ munepom (L-ANDge. Ubq: 2), pynkunonansHo cBsizanHoro 5' ¢ uarpoHoM (I-ANDge.Ubq: 2), no-
JTydeHHyro n3 Andropogon gerardii.

SEQ ID NO: 2 npeacrasmsiet coboit mocnenoBarenbrocTs JTHK mpomoropa P-ANDge.Ubq: 7, momydeH-
Hyto n3 Andropogon gerardii.

SEQ ID NO: 3 mpencrasisier coboii mocnenoBatenpHocTh JTHK muaepa unm 5' HTO, L-ANDge.Ubq: 2,
nosrydeHHyto u3 Andropogon gerardii.

SEQ ID NO: 4 npencrasisier coboit mocnenosarenabHocTh JJHK maTpoHa I-ANDge.Ubq: 2, mony4eHHyIO
n3 Andropogon gerardii.

SEQ ID NO: 5 npencrasnser coooit mocnenosarenapbHocTs JIHK 3' HTO, T-ARUdo. TubA: 1, mony4eHHyI0
u3 Arundo donax.

SEQ ID NO: 6 npeacrariset coboit mocnenoarenprocts JJHK EXP, EXP-CaMV.355+Zm.DnaK: 12.

SEQ ID NO: 7 mpencrasnseTr coboit mocienoparensrocts JJHK 3' HTO, T-Sb.Nltp4-1:1:2, momyueHHyIO
u3 Sorgum bicolor.

SEQ ID NO: 8 mpencrapnsier co00il CHHTE3HPOBAHHYIO KOAMPYIOUIYIO MOCIEI0BATEIEHOCT, ONTHMHU3H-
pOBaHHYIO AJIsl AKcTpeccuu B pacteHnH P-riarokyponuaassl (GUS, GOI-Ec.uidA+St.LS1.nno:1), ¢ nponeccu-
PYEMBIM HMHTPOHOM, IOJYYEHHBIM W3 TKaHECTeHU(UYHOro MHIAYIHpyeMoro cetoMm rena St-LS1 kaprodens
(moctym Genbank: X04753).

IMoapo6Hoe onucanne N300peTeHnst

W3obperenne mpemiaraeT peTyISATOPHBIC AIIEMEHTHI, 00Jamaromune TeH-pETyIATOPHOH aKTHBHOCTBIO B
pacteHmsax. HykieoTHaHBIE TOCIEAOBATEIBHOCTH JTHX PETYIATOPHBIX AJIEMEHTOB TIPEACTaBICHBI Kak
SEQ ID NO: 1-5. OTu perynsaTopHbIe 3JIeMEHTHI CTIOCOOHBI BIHMATH Ha DKCIPECCHIO PYHKITMOHATHHO CBSI3aHHOM
TpaHckpubOupyemoit Mosekyinsl JIHK B TkaHAX pacTeHHM W, CIEIOBATENLHO, PETYJIHPOBATH IKCIPECCHUIO TeHA
(hyHKIIMOHAJIBHO CBSI3aHHOTO TPAHCTEHA B TPAHCTEHHBIX pacTeHUsX. M300peTeHne Takxke mpemiaraeT CrocoObl
MOJM(UKAINH, TOJyYeHNSI U IPUMEHEHHs pekoMOnHaHTHBIX Moiekyn JIHK, conepskammux mpeyioxeHHble pe-
TYJISATOPHBIE JeMeHTHl. V300peTeHne Taxke nmpeaiaraeT KOMIIO3UINK, KOTOPhIE BKIIOYAIOT TPAHCTEHHBIE pac-
TUTENBHBIC KJIETKH, PaCTEHMs, YaCTH PACTCHUI M CEMEHa, cojepalne pekoMOnHanTHbIe Mojekyas JJHK mo
M300pETEHHIO, ¥ CIIOCOOBI NX TIOJIyYECHUS ¥ TIPUMEHEHUSL.

Crnenyromue onpenesneHust U crocoObl MpegHa3HauYeHB! IS JIYUIIEero ONpeNeIeHnsT HaCTOSIIEero n3oope-
TEHUS ¥ PyKOBOACTBA IS CIICIIHAJNCTOB B TAHHOH 00NAaCTH TEXHHUKH IPHU MPAKTUIECKOM IPUMEHEHNH HACTOS-
mero m3o0pereHusa. Eciu He yka3zaHO WHOE, TEPMHHBI CIEAYeT MOHMUMATh B COOTBETCTBHH C OOIICTIPUHSATHIM
WCIIOJIb30BaHUEM CIEIHATHCTAMH B COOTBETCTBYIOIIEH 00aCTH TEXHHUKH.

Mosznexynst JJHK.

Kak ucnonp3yercs B ganaoMm nokymenrte, Tepmud "JIHK" wmu "monekymna JIHK" oTHOCHTCS K IBYXIIETO-
yeyHoit Mosiekyse JJHK reHOMHOTO Mt CHHTETHYECKOTO ITPOMCXOKACHHS, T.€. TIOJMMEpY J1e30KCUPHUOOHYKIICO-
TUIHBIX OcHOBaHMH wim Mosekyine JIHK, cunteiBaemotii ¢ 5'-koHna (Bbime) 10 3'-koHua (Hike). Kak ucromns3y-
€TCsl B IaHHOM JIOKyMeHTe, TepMUH "mocnenoarenbHocTh JJHK" OTHOCHTCS K HYKJICOTHIHOM MOCienoBaTesb-
Hoctu Monekynsl JIHK. Mcnonb3yemass B JaHHOM JOKyMEHTE TEPMHUHOJOTUS COOTBETCTBYET TEPMUHOIOTUU
pasnena 37 Coma denepansubix npasun CLHA, § 1.822 u m3noxkena B tabimuax crangapra BOUC ST.25
(1998 r.), npunoxkenue 2, tabn. 1 n 3. Mcnonp3yemblid B JaHHOM JJOKyMEHTE TepMHUH "peKOMOMHAHTHAsT MOJIe-
kyna JJHK" mpencraBnser coboit monexymy JIHK, comepkamyto komOunaruio mosekyn JIHK, xotopsie He
MOTJIH OBl BCTPEUaThCSI BMECTE B IIPUpOie Oe3 BMEIIaTeNbCcTBa YejaoBeka. HampumMep, pekoMOMHAHTHAS MOJIEKY-
nma JIHK mosxxer mpencraBisaTh coboit monekyny JIHK, xoTopasi cOCTOMT MO MEHBIIIEH Mepe U3 JABYX MOJEKYII
JHK, rereposiornuHbIXx MO OTHOLICHHUIO ApYr K Apyry, moiekyny JHK, xoTopas comeput mocienoBaTeib-
Hocth JIHK, xoTopas ornnuaercs ot nocnegosatenbHocter JIHK, cymecTByromux B npupone, mosexkyny JJHK,
KOTOpasi BKJIIOUaeT CHHTE3MpOBaHHYIo nocienoBarensHocth JJHK, umn monexymy ITHK, xoropas Gpuia Britio-
yena B JIHK kieTku-xo3s11Ha IMyTeM reHeTHIeCKOH TpaHC(hOPMaIy WiIH PEAAKTHPOBAHHS T'€HOB.

CcpUiKa B 3TOM JIOKyMEHTE Ha "BbliesneHHyro Moinekyiny JJHK" wim skBHBaneHTHBIN TepMuH nin ¢Gpasy
npeaHa3HavyeHa i 0003HaueHus Toro, yto Mojekyna JHK npencraBiser coboit MoJeKyIy, KOTOpasl IIPUCYT-
CTBYET OTJEJIHO WJIM B KOMOMHAIIMK C APYTMMH KOMIO3HIMSIMHU, HO HE B CBOEM IPUPOJHOM OKpyxeHuu. Ha-
IpUMEp, AIIEMEHThl HYKJIEHHOBOM KHCIOTHI, TaKHe KaK KOAUPYOIIas IMOCIEA0BaTeIbHOCTh, HHTPOHHAS TOCHe-
JIOBAaTEILHOCTh, HETPAHCIMPYeMas JIUAepHas OCIe0BAaTEIEHOCT, IPOMOTOPHAS ITOCIEI0BATEIBHOCTD, ITOCTIC-
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JIOBATCIILHOCTh TCPMUHALIUN TPAHCKPHUIIIUH | T.II., KOTOPBIE IPUPOJHBIM 00pa3oM mpucytcTByioT B JJHK reno-
Ma OpraHu3Ma, He CYMTAIOTCS "BBIICICHHBIMU" TPH YCIOBUU, YTO JIEMEHT HAXOIUTCSA B TEHOME OpTaHU3Ma U B
TOM MECTE T€HOMa, B KOTOPOM OH BCTPEYAETCs B MPUPOIHBIX YCIOBUAX. OTHAKO KaXXIbIH U3 3TUX 3JIEMEHTOB H
TTOTYACTH ITUX JJIEMEHTOB OYIyT "BBIJEICHBI" B paMKaX HACTOSIIETO PACKPBITHUS, €CITH dJIEMEHT HE HaXOIUTCS B
TEeHOME OpraHM3Ma M B TOM MECTE TeHOMa, B KOTOPOM OH BCTPEYAeTCs B MPUPOIHBIX YCIOBHAX. [10q00HBIM 00-
pa3oM, HYKJICOTHIHAS TOCIE0BATEIFHOCTD, KOTUPYIOIIAs HHCEKTUITUIHBIA OCIIOK FITH JIFOOOH BCTPEUAIOIIIICS
B NIPUPOIE WHCEKTHIHUAHBIA BapHaHT 3TOTO Oenka, OyAeT BBIACICHHON HYKJICOTHIHOW MOCIEeNOBATEIEHOCTHIO,
€CJIM 3Ta HYKIICOTHIHAS IOCIIeNoBaTebHOCTh He HaxoauTcs B JIHK Gakrepun, u3 KoTopoit B mpupoae oOHapy-
JKCHa TIOCJICAOBATEILHOCTh, KOMupytomas Oenok. CHHTE3UpOBaHHAS HYKJICOTHUIHAS TOCIICIOBATEIFHOCTD, KO-
JUPYIOIAsi aMAHOKHCIIOTHYIO MOCIEIOBATEIEHOCTh BCTPEYAIOIIECTOCS B IPUPOJIC HHCEKTUIMIHOTO OeKka, OyaeT
CUMTATBCS BBINCICHHOW I IeNiell HacTosmero u3oOpereHus. s menedl HACTOSIIETrO PacKpBITHs Tro0as
TpaHCTEHHAsI HYKJICOTHIHAS ITOCIIEI0BATEIBHOCTD, T.€. HYKJICOTHIHAS mociieaoBaTenbHoCTh JJHK, BcTpoeHHas B
TCHOM KJICTOK PACTCHUS WU OaKTEpPHH WIH MPHUCYTCTBYIOIIAS BO BHEXPOMOCOMHOM BEKTOpPE, OyIET CUUTATHCS
BBIJICIICHHON HYKJICOTHIHOU IOCIICAOBATEIFHOCTHIO HE3aBUCUMO OT TOTO, IPUCYTCTBYET JH OHA B IUIA3MHJIC
WA aHAJIOTHYHOU CTPYKTYpeE, MCIONB3yeMOl U TpaHC(hOpMAaIK KJIETOK, B TEHOME PacTeHHUS WIN OaKTepHun
WA TIPUCYTCTBYET B OOHAPYKMBAaEMBIX KOJMYECTBAX B TKAHAX, IOTOMCTBE, OMOIIOTHYECKUX 00pa3max WM TO-
BapHBIX MPOIYKTaX, MOTYICHHBIX U3 PACTEHUS WIH OAKTEPHH.

Kak ucnonp3yercs B JaHHOM JOKYMEHTE, TEPMUH "HIACHTHYHOCTh TMOCIEA0BaTEIHHOCTEH" OTHOCHUTCS K
CTETIeH! UICHTHYHOCTH IBYX ONTHMAJIBHO BRIPOBHEHHBIX MOMUHYKICOTHIHBIX TOCIEAOBATEIFHOCTEH HITH IBYX
ONTUMAJIFHO BBIPOBHEHHBIX IMOJIMIETITUAHBIX MTOCIIeI0BaTeIbHOCTeH. ONTHMaIbHOEe BRIPaBHUBAHUE MOCTICIOBA-
TENBHOCTEH CO3MaeTCs IMMyTEM PYYHOI'O BBIPABHHBAHUS JIBYX IOCICAOBATCIFHOCTEH, HAPHUMED, dTaJOHHOH IT0-
CJIEZIOBATEIIFHOCTH M IPYTOi MOCIEI0BATEIFHOCTH, YTOOBI MAaKCUMATbHO YBEIUYUTH KOJIUYCCTBO COBIIAJCHHUI
HYKIICOTH/IOB B BBIPaBHUBAHHH MOCJIEIOBATEILHOCTEH C COOTBETCTBYIOIIMMHU BHYTPEHHHMH HYKICOTHIHBIMU
BCTaBKaMH, JIEJICIIUSAMH WU Tanamu. Kak UCIonb3yeTcs B JaHHOM JTOKYMEHTE, TSPMUH "3TallOHHAs MOCIe0Ba-
TeJIbHOCTR" oTHOCUTCS K nocienoBarenbHocTu JJHK, npeacrasnennoi nox SEQ ID NO: 1-5.

Kak wmcronb3yercs B TaHHOM JOKYMEHTE, TEPMHUH "TPOIEHT WACHTHYHOCTU TOCIECIOBATEIBHOCTH", WU
"MPOIEHT UACHTUIHOCTH", WK "% WIACHTUYHOCTH" TPEACTABIACT COOON MO0 MACHTHYHOCTH, YMHOXCHHYIO
Ha 100. "Jlonst maeHTHIHOCTH" IS TIOCIIEeIOBATEILHOCTH, ONITHMAaIhHO BRIPOBHEHHOH C 3TaJOHHOM MOcCenoBa-
TEJNBHOCTHIO, IPEACTABISIET cOO0M KOJIMYECTBO COBIAACHUI HYKJICOTHIOB B ONITUMAIEHOM BBHIPaBHUBAHHH, Pa3-
JIeIEHHOE Ha 001iee KOJMYECTBO HYKJICOTHAOB B ATAIOHHOW MTOCIIEIOBATEIHHOCTH, HAIPUMeEp o0IIee KOJINIecT-
BO HYKJICOTHJIOB B ITOJTHON IJIMHE BCEW ATANIOHHOW TOCIENOBATENBHOCTH. TakuM 00pa3oM, OAWH BapHaHT OCY-
HIECTBIICHUS M300peTeHus mpeaycMarpuBaet moaekyny JTHK, comepxarryro mocienoBaTeIbHOCTb, KOTOpas IpU
ONTUMAJIFHOM BBIPABHUBAHHU C STAJIOHHOW MOCIIECIOBATEIBHOCTEIO, IPEJCTABICHHOW B JAHHOM JOKYMCHTE IO
SEQ ID NO: 1-5, umeeT no MeHsblIeil Mepe okojio 85% HMIEHTUYHOCTH, 10 MEHbIEH Mepe okojo 86% wueH-
TUYHOCTH, MO MeHbIIeW Mepe okoiao &7% UAEHTHYHOCTH, IO MeHbIIed Mepe okxono 88%
WACHTUYHOCTH, MO MeHbIIed Mepe okoyio 89% MAEHTUYHOCTH, MO MeHbuled Mepe okono 90%
WACHTUYHOCTH, MO MeHblIed Mepe oxoyno 91% HAeHTUYHOCTH, TO MeHblIed Mepe okono 92%
WACHTHYHOCTH, TI0 MEHbIIeH wMepe okoyio 93% HOSHTUYHOCTH, IO MEHbIIeH Mepe okono 94%
WACHTHYHOCTH, TI0 MEHbIIeH wMepe oKoyio 95% WOSHTUYHOCTH, IO MEHbIIeH Mepe okono 96%
WACHTHYHOCTH, TI0 MEHbIIeH wMepe okoyio 97% WASHTUYHOCTH, IO MeHbIIer Mepe okono 98%
WICHTUYHOCTH, II0 MEHBIIEH Mepe Okoio 99% WumeHTHYHOCTH WM Mo MeHbImeir Mepe okomo 100%
WICHTUYHOCTH STAJIOHHOW MOCIIEI0BATEIEHOCTH.

PerynsropHbie 37IEMEHTHI.

PerynsropHble JIeMEHTHI, TaKUE KaK MPOMOTOPHI, TUICPHBIC MOCICIOBATEIFHOCTH (TaK)KE U3BECTHBIC KaK
5'-UTR), sHxaHcepbl, HHTPOHHI ¥ obyacTu TepMuHAIMK TpaHckpunuuy (wiu 3'-UTR), urpaioT HeoTheMIIeMyIo
poib B 00IIEH SKCIIpEcCHH TeHOB B KHBBIX KiIeTKaX. TepMuH "perynsaTopHbIi 2JIeMeHT", HCIIOJIb3YEeMBIH B JIaH-
HOM JIOKyMeHTe, oTHocuTcsl K Moiekyne JIHK, obmanaromeit akTHBHOCTBIO, perynupyromeii red. TepmuH "ak-
TUBHOCTh, PErYJIHPYIONIas TeH", HUCIOIb3yeMblii B JAHHOM JOKYMEHTE, OTHOCUTCS K CIIOCOOHOCTH BIUSTH Ha
JKCIPECCUIO PYHKITMOHAIBHO CBSA3aHHOHN TpaHCcKkpuOupyemoit Mmonekynsl JIHK, Hampumep, myTeM BO3IEHCTBUS
Ha TPAHCKPHITIHAIO W/WIH TPAHCIAINIO (PYHKIIMOHAILHO CBS3aHHOW TpaHCKpubupyemoit monekyinsl JITHK. Pery-
JISITOPHBIE JIEMEHTHI, TAKHE KaK IPOMOTOPEI, JINACPHBIE TIOCIEN0BATEIIEHOCTH, SHXaHCcephl, HHTPOHEI U 3'-UTR,
KOTOpbIe (PYHKIMOHHUPYIOT B PACTCHUAX, IPUTOIHBI JIs1 MOTUPHUKAIMHA (SHOTHIIOB PACTCHUH C TIOMOIIBIO T€H-
HOM MHKEHEPHH.

Hcmonp3yeMblii B JAaHHOM JOKYMEHTE TEPMHH '"TpymIa peryasTOPHBIX AJIEMEHTOB DKCIPECCHH" WIIH T10-
cienoBarenibHOCTE "EXP" M0OkeT OTHOCHTBCS K Tpynie (yHKIMOHAIBHO CBS3aHHBIX PETyISTOPHBIX JJIEMEHTOB,
TaKWX KaK DHXAaHCEPHI, MPOMOTOPHI, JUICPHl U MHTPOHEI. Hampumep, rpymma peryasTOpHBIX 3JIEMEHTOB JKC-
MPECCHUH MOXKET COCTOSITh, HAIIPUMED, U3 MPOMOTOPA, (PYHKIIMOHAIEHO CBS3aHHOTO 5' ¢ JHIICPHOW MOCIEI0BA-
TENBHOCTHIO, PYHKIIUOHAIEHO CBA3aHHOW 5' ¢ MOCIeIoBaTeIbHOCTEI0 HHTPOHA. EXP, MpUrOaHEIH U paKTH-
YeCcKOro NpUMEHEHNUs JaHHOTO H300peTeHus, npeacrasieH kak SEQ ID NO: 1.

PerynsropHble 3JIEMEHTBI MOTYT XapaKTEPH30BaThCS MX MPOQUIEM IKCIPECCHU T'CHOB, HAIPUMEp IOJIO-
JKUTEIBHBIMH W/WIIA OTPHLATENHFHBIMHU 3(dekTamu, TaKuMU KaKk KOHCTUTYTHBHAsI KCIPECCHS WM BpeMEHHas,
MPOCTPAHCTBEHHASA, CBS3aHHAS C Pa3BUTHEM, TKAHEBAas, SKOJOTWYecKas, (pU3UOJIOTHUYECKas, MaTOJOTHIECKas
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9KCTpecCcHst, KJIETOYHBIN IIUKII W/WIIN XUMHYIECKN pearrpyrolas 3KCIPeccus, a TakKe JIFo0ble NX KOMOWHALUY, a
TaKKe KOJMYECTBEHHBIMHU WIIM KaueCTBEHHBIMHU Npu3HakaMu. Kak ucronp3yeTcst B JaHHOM JJOKyMEHTE, TEPMUH
"pOod T FKCIIPECCUH TeHA" TIPENCTABISIET CO00M TF000H POodHITh TPAHCKPUTIITNH (HYHKITMOHATLHO CBSI3aHHOM
mostekyiel JIHK B Tpanckpubupyemyro monekyny PHK. Tpanckpubupyemas monekyna PHK moxer ObITH
TpPaHCIHPOBaHA C 0Opa30BaHUEM MOJICKYJIBI O€JKa MM MOXET 00eCIIeUnTh aHTHCMBICIOBYIO MIIH APYTYIO pery-
nstopayro Monekyinry PHK, Takyro kak asyxnenouednas PHK (mPHK), tpancnioptaas PHK (TPHK), pu6ocom-
Hast PHK (pPHK), mukpoPHK (MukpoPHK), manas uarepdepupyromas PHK (MuPHK) u T.11.

Kak ucmonp3yercs B JTaHHOM JOKYMEHTE, TEPMHH "dKcmpeccus Oenka" mpeacTaBiseT co0oit moboid mpo-
¢unbs TpaHCIALMK TpaHcKkpuOupyemoii Mosekynsl PHK B Monekyiry Genka. Dkcnpeccus 6enka MOXKeT XxapakTe-
PpHU30BaTHCSl €r0 BPEMEHHBIMH, ITPOCTPAHCTBEHHBIMH, CBSI3aHHBIMH C PAa3BUTHEM WM MOP(OIOrHIECKUMH Kade-
CTBaMH, a TaK)Ke KOJIMYECTBEHHBIMH HJIM Ka4eCTBEHHBIMH TTOKa3aTEIsIMHU.

[TpoMOTOp MOXKHO HCIOJB30BaTh B KaYECTBE PETYISTOPHOTO DJIEMEHTA JUISl MOIYJINPOBAHUS SKCIIPECCHH
(yHKIIMOHAJBHO CBSI3aHHOW TpaHckpuOupyemoii monekynsl JIHK. Kak ucrosnb3yercss B 1aHHOM IOKyMEHTE,
TepMHH "TIpoMoTOp" 00BIYHO OTHOCHTCS K Monekyie JIHK, kotopas yqacTByeT B paclio3HAaBaHWUH U CBSI3bIBAHUU
PHK-nommmepassl 11 u mpyrux 6eiaKoB, TAKUX KakK JEHCTBYIOIINE B TPAHC-TIONOXKESHUH (PaKTOPhI TPAHCKPHUIIITHH,
JUT MHAIUAIAN TPAHCKPHUIIUHU. [IpoMOTOp MOXKeT ObITh IIepBOHAYAIBHO BBIIENEH U3 5'-HETPaHCIHPYEMOH 00-
nactu (5' HTO) reHOMHO# KOMWMM reHa WM JUTS Tefiel JaHHOTO OTMCAHUS IMPOMOTOPHI, MPEIIoKEHHBIC B Ha-
CTOSAIIEM JOKYMEHTE, COJlepKaT MPOMOTOP, PYHKIIMOHAIEHO CBA3aHHBIN 5' ¢ MHIepOoM. AITBTEpHATHBHO, IPOMO-
TOPBI MOTYT IMPEJICTABIATH COOOH MOIYICHHBIE ITyTeM CHHTe3a Wiu oopadoranubie MoJiekynbl JIHK. TIpomoro-
PBI TaKKe MOTYT OBITh XHMEPHBIMH. XHMEPHBIE IPOMOTOPHI HOJXYYAIOT IIyTEM CIHSHUS BYX I HECKOJIBKUX
rereponiornynsix Mosekyn JJHK. TIpomoTop, mpiMEHUMBIN NTPpH OCYIIECTBICHUHU TaHHOTO N300peTeHusl, Ipe-
crasieH B Buae SEQ ID NO: 2 unu ero ¢pparMeHTOB WM BAPHAHTOB. B KOHKPETHBIX BapHaHTaX OCYIECTBICHUS
n3o0pereHus 3asBieHHbIe MosieKy bl JIHK u nro0Oble MX BapuaHThl MM IPOW3BOJHEIC, KaK OMMCAHO B JIAHHOM
JOKyMEHTe, Jajiee ONpeNelsioTcs Kak 00aaromye MpoOMOTOPHOI aKTHBHOCTBIO, T.€. CIIOCOOHBIE AeHCTBOBATH
B KQUECTBE IIPOMOTOpPA B KJIETKE-X03MHE, HAPUMEP B TPAHCT€HHOM pacTeHUH. B Npyrux KOHKPETHBIX BapHaH-
TaX OCYIIECTBICHUS (parMeHT MOKET OBITh OmpefeNieH Kak IPOSBIIONAN HPOMOTOPHYIO aKTUBHOCTH,
KOTOpPO# o0JyiagaeT UCXoIHasl MOJIEKyJa IPOMOTOPa, U3 KOTOPOI OH MOJYYeH, MK (hparMeHT MOXKET COACepIKATh
""MHUHUMAJIHHBIA TIPOMOTOP", KOTOPBIH obecrednBacT 0a30BbIi YPOBEHb TPAHCKpHUIIIUU U conepkuT TATA-Gokc
WIM SKBHBaJCHTHYI0 mocienoBaTensHocTh JIHK mnms  pacmo3HaBaHms W CBSA3BIBAHMA — KOMIDIEKCA
PHK-nommmepasst 11 s nHATIHAIINN TPAHCKPUTIITUU. B 077HOM BapuaHTe OCYIIECTBICHUS MpencTaBiIeHbI (par-
MEHTHI IIPOMOTOPHOM IMOCIIEIOBATEIBHOCTH, PACKPHITON B JaHHOM JOKyMeHTe. DparMeHThl mpoMoTOpa MOTYT
00J1a1aTh TIPOMOTOPHOM aKTMBHOCTHIO, KaK OIHCAHO BBIIIE, U MOTYT MCIOJIb30BATHCS OTAEIBHO WM B coUYeTa-
HUH C JAPYTUMH IIPOMOTOpaMH M (parMeHTaMH MPOMOTOPOB, HANPUMEpP, NMPHU KOHCTPYHPOBAHUH XHMEPHBIX
MPOMOTOPOB, WM B COUYETaHUH C APYTUMH JIEMEHTaMH dKCIIPECCHU U ()parMeHTaMu dIIEMEHTOB 3Kcnpeccuu. B
KOHKPETHBIX BapHaHTaX OCYIIECTBICHHUS IPEIIOKEHBI (PparMeHThl TPOMOTOPa, COJIep Kalllie 10 MEHbIIEH Mepe
okosio 50, Mo MeHbLIEH Mepe OKoJo 75, MO MeHbLIeH Mepe okoyno 95, mo Mmesblued mepe okosno 100,
no MeHblIed Mepe okono 125, mo Mensmedl Mepe okomo 150, mo MeHbmielt Mepe okomo 175,
mo MeHbIer wMepe okoso 200, mo MeHpmed Mepe okono 225, mo MeHbmed Mepe okono 250,
Mo MeHbIIeW Mepe okoyso 275, mo wenpmed wmepe okonmo 300, mo wespmed wMepe okono 500,
mo MeHbIer wMepe okoso 600, mo wenpmed wmepe okono 700, mo MeHbmed wepe okono 750,
Mo MeHbIed Mepe okoio 800, mo MeHbIner mepe oxoso 900 wimm 1o MeHbIei Mepe okosio 1000 mocnenoBa-
TEJBHBIX HYKICOTHI0B Wi Oosiee Modekynbl JJHK, obnamaromelt mpoMOTOpHOH aKTHBHOCTHIO, KaK OMUCAHO B
JaHHOM JoKyMeHTe. CrocoObl OoTydeHUs! TaKUX (ParMEeHTOB M3 MCXOAHONH MOJIEKYJIBI IPOMOTOPA XOPOIIO H3-
BECTHBI B JAaHHON 00JIaCTH TEXHHUKH.

Komnoszumun, npousBoansle npoMoropHoro sneMeHta SEQ ID NO: 2, Takue kak BHYTPEHHHE WIH
5'-menenny, HarpuMep, MOTYT OBITh MOJYYEHBI C MCHOJB30BAaHHUEM CIIOCOOOB, M3BECTHBIX B JTAHHOW 001acTH
TEXHHUKH, JUIS YIy4dIICHHUS WM U3MCHEHHS SKCIPECCHH, B TOM YHUCIE MyTeM YAAJICHUs HJIEMEHTOB, KOTOpBIC
OKa3bIBAIOT JIN0O TOJIOKHUTENBHOE, TMO0 OTPHLATEIbHOE BIMSHHE Ha SKCIPECCHIO; AYOIMPYIOIIUE DJIEMEHTHI,
OKAa3BIBAIOIINE MOJIOKHUTEIBHOE WM OTPHUIATEIHHOE BIMSHHUE Ha SKCIIPECCHIO; W/HIIN IyOIMpOBaHUE WIIH yaa-
JICHHWE 3JIEMEHTOB, OKA3BIBAIOIINX TKaHE- MU KJIETOYHO-CIIeIU(IIecKoe AeHCTBHE HA dKcTpeccrto. Kommos3u-
IIUH, TIPOU3BOJIHBIE TTpoMoTopHOTO 3eMeHTa SEQ ID NO: 2, conmepxamiue 3' menenudd, B KOTOPBIX JJIEMEHT
TATA-O0KC mnH ero >KBHBAJICHTHAs MOCIIEIOBATEIFHOCTh M yIOalleHHAs HIDKENIeXKamas MoCiIe0BaTebHOCTh
MOTYT OBITH HICIIOJIB30BAaHbI, HAIIPUMED, IS MOITYICHHUS SHXAHCEPHBIX AJIEMEHTOB. JlampHEHIe yaaleHus Mo-
TyT OBITH CAETAHBI AJIS yNAICHHUS JTIOOBIX AIIEMEHTOB, KOTOPHIE MMEIOT ITOJIOKUTEIBHBIC WIIN OTPHUIIATEIbHBIC
3HAYEHHS; TKaHEeCIeIM(PUUSCKHUH; KICTOUHO-CIIeM(UUECKUH WIM 3aBHCSIIME OT BPEMEHM (Takue Kak, HO He
OTPaHWYMBASICh 3TUM, IIMPKAIHbIE PUTMBI) BIMSIOT Ha JKCIPeccHio. [IpOMOTOPHBIN 3JIEeMEHT, TpelICTaBICHHbIH
kak SEQ ID NO: 2, u noixy4eHHble U3 HEro ()parMeHThl MIIM SHXaHCEPhl MOXKHO HCIOIb30BaTh JUIS MOIYYEHUS
KOMITO3HMIIMH XMMEPHBIX 3JIEMEHTOB PEryJSILMH TPaHCKpUNIMHU. B cooTBeTcTBHM ¢ n300peTeHHEM IPOMOTOP
WM ()parMeHT IMPOMOTOPA MOXKHO aHAJM3MPOBATh HA MPHCYTCTBHE M3BECTHBIX DJIEMEHTOB IIPOMOTOPA, T.€. Xa-
paxrepuctuk nocienosarenpHoct JJHK, Takux kak TATA-Ookc 1 npyrue n3BeCTHBIC MOTHBBI CaliTa CBS3bIBA-
HUA (pakTopa TpaHCKpUNIMU. MaeHTH(UKAINS TaAKUX W3BECTHBIX AJIEMEHTOB IIPOMOTOpPA MOXET OBITH MCTIONb-
30BaHa CIIEHAINCTOM B JaHHOM 00JacTH I pa3pabOTKU BapHAHTOB IPOMOTOPA, UMEIOIINX MAaTTEPH IKCIPEC-
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CHH, CXOJHBII C UCXOAHBIM NMPOMOTOpOoM. Kak mcnosp3yercss B JaHHOM JIOKYMEHTE, TEPMHUH "JIHAEpHas mocie-
JoBaTenbHOCTE" oTHOCUTCs K Moiekyie JJHK, BeinenenHo# n3 Herpanciaupyemoi 5'-o6mactu (5'-UTR) rena u
OTIpEJIeNIIEMOH, KaK TIPaBWIIO, KaK HYKJICOTHIHBIN CErMEHT MEeXy caiiToM Hadana Tpanckpumniuu (TSS) u caii-
TOM Hadaja IOCJIeIOBATEIBHOCTH, KOAUPYIOMEH OeloK. AJIBTepHATHBHO, TUACPHBIE TOCIEAOBATEILHOCTH MO-
TYT MPEACTaBIATh COOOW MOTYyUYeHHBIE CHHTE30M WM peryimpyemblie anemenTsl JIHK. Jlumepryto mociemnosa-
TEIBHOCTH MOKHO HCIIONB30BaTh B KAadeCTBE 5' PETyIATOPHOTO 3JEMEHTa A MOIYJIHPOBAHUS SKCHPECCHH
(OYHKITMOHAILHO CBS3aHHOW TpaHckpuOupyemoi monekynsl JIHK. JlugepHble MOJIEKYJIBI MOYXKHO HUCIIONB30BAThH
C TETEPONIOTUYHBIM IIPOMOTOPOM HITH C UX HATHBHBIM IPOMOTOPOM. JInaep, IpUMEHUMBIN MTPH OCYIIECTBICHUN
naHHOTO M300pereHus, npenctasieH B Bune SEQ ID NO: 3 wnu ero ¢pparmMmeHTOB WM BapuaHToB. B KOHKpeT-
HBIX BapHaHTaxX OCYIIECTBJICHMs Takue mocienoBatenbHoctd JJHK MoryT ObITH ompesmerneHb! Kak CriocOOHbBIE
JIEICTBOBATh B KayecTBE JINAEPA B KIETKE-XO35MHE, BKIIIOYAs, HATPUMEDP, TPAHCTEHHYIO PACTUTEIIbHYIO KIIETKY.
B oxgHOM BapuaHTe OCYLIECTBIICHHS TaKHE MOCIECA0BATEIFHOCTH Pacin(ppOBBIBAIOTCS KaK COJEpIKalUe JIuIep-
HYIO aKTHBHOCTb.

JIlunepusie nocnenoBarensHOCTH (Taroke HazbiBaeMmble 5'-UTR) u3 SEQ ID NO: 3 MoryT cocTosTh U3 pery-
JISITOPHBIX 3JIEMEHTOB WJIM MOTYT IPHHUMATh BTOPUYHBIE CTPYKTYPHI, KOTOPBIE MOTYT BIHATH Ha TPAHCKPHUIIIIHIO
WM TPaHCIIUIO (PYHKIIMOHAIBHO CBsI3aHHOW TpaHCKkpuOmpyemoi monekynsl JIHK. JlumepHyro mocnemosa-
teapbHOCTh U3 SEQ ID NO: 3 MOXXHO HCITOJIE30BaTh B COOTBETCTBHH C U300pETEHUEM JJIS ITOJTYICHUS XUMEPHBIX
PETYIATOPHBIX JIEMEHTOB, BIHSAIONINX Ha TPAHCKPUIIUIO WM TPAHCIAIMIO (GYHKIMOHAIBHO CBSI3aHHOM TpaHC-
kpuoupyemont mosnekyisl JJHK.

Kak ucrnonmp3yeTcs B JTaHHOM JTOKyMeHTe, TepMHUH "HHTpPOH" oTHOCUTCS K Mosiekyie JIHK, koTtopas Moxker
OBITH BBIZIETICHA WM UACHTH(HUIMPOBAHA U3 TeHa U MOXKET OBITH OINpe/esieHa B II€JI0OM KaK 00J1acTb, CIIaicHpo-
BaHHas BO BpeMsi oOpadotkn marpuuynoid PHK (MPHK) mepex TpaHcisiumei. AnbTepHaTHBHO, MHTPOH MOJKET
NPE/CTABIATE cOOOH MOJY4YeHHBIH cuHTe30M win perynupyemsid anemenT AHK. MHTpoH MOXeT conmepikaTh
9HXAHCEPHBIE AJIEMEHTHI, BIMSIOIINE HA TPAHCKPUNIMIO (PYHKIMOHAIBHO CBS3aHHBIX IeHOB. VIHTPOH MOXHO
UCIIOJIb30BaTh B KaYeCTBE PETYJSTOPHOTO 3JIEMEHTA ISl MOAYJLIIHMU 3KCIPECCHU (DYHKIIMOHAIBHO CBA3aHHOM
Tpanckpubupyemoit Monekynsl JTHK. KoHCTpyKIus MOXeT coaepkaTh WHTPOH, IPUIEM HHTPOH MOXKET OBITH
WK He OBITh TE€TEPOJIOTMYHBIM 110 OTHOIICHHIO K TpaHCKpuOupyemoii monekyne JTHK. TIpumepsl HHTPOHOB B
JTAHHOW 00JIaCTH TEXHHUKH BKIIOYAIOT HHTPOH akTHHA prca U HHTpoH HSP70 KyKypys3sl.

VY pacreHmii BKIIOUYCHIE HEKOTOPHIX HHTPOHOB B T€HHBIE KOHCTPYKIIMU IIPUBOANT K MOBHIIIEHHOMY HaKO-
mieanto MPHK 1 GenkoB 1o cpaBHEHHWIO ¢ KOHCTPYKIIUSAMH, B KOTOPBHIX HHTPOH OTCYTCTBYET. DTOT 3P (HEKT 1Mo-
Ty4usT Ha3BaHUe "WHTpoH-onocpenoBanHoe ycuienue" (IME) skcnipeccuun reHoB. IHTPOHBI, KOTOPBIE, KaK W3-
BECTHO, CTUMYJIMPYIOT DKCIIPECCHIO B PAaCTEHHAX, ObLIM MACHTH(HIMPOBAHBI B I'eHaX KYKypy3bl (HampuMep,,
tubAl, Adhl, Shl u Ubil), B renax puca (Harmpumep, tpi) ¥ B reHaX ABYIOJBbHBIX PAaCTCHHH, TAaKMX KaK T'CHEI
netyHun (Hampumep, rbeS), kaprodens (Hanpumep, st-1s1) u u3 Arabidopsis thaliana (manpumep, ubq3 u patl).
Bbu1o mokaszaHo, YTO AeNENUH WM MYTallMM B CalTax CIUIAMCHHIA MHTPOHA CHIDKAIOT HKCIPECCHIO TEHOB, yKa-
3bIBasg Ha TO, YTO CIUIAHCHHT MOkeT ObITh HeoOxomuMm miust IME. Onnako IME y nBynoOJBHBIX pacTeHHi ObLI
MOKa3aH TOYEYHBIMU MYTAaIlMsIMHU B calitax cruiaiicuura reHa patl ot A. thaliana. Bruto mokasano, yTo MHOTO-
KpaTHOE HCIIONB30BAHME OJHOTO M TOTO K€ MHTPOHA B OJHOM PAcTEHHHM MMEET HEJOCTaTKH. B aTmx cimydasx
HE0O0XOIMMO MMETh HAaOOP OCHOBHBIX KOHTPOJBHBIX 3JIEMEHTOB IJIsi KOHCTPYHPOBAHUS COOTBETCTBYIOIIUX dJI€-
MeHToB pekoMmOuHanTHOU JIHK. WnmrocTpaTiBHEIN WHTPOH, IPUTOIHBIA JJIs MPAKTHISCKOTO MPUMEHEHUS TaH-
HOTO M300peTeHus, npeactasieH kak SEQ ID NO: 4.

Kak wucnomp3yeTcsi B JaHHOM JOKYMEHTE, TEPMHUHBI "3'-MOJIeKyJa TEepMHUHAIIUM TPaHCKPUIIHH'",
"3'-gerpanciupyemas oonacte" mwim "3'-UTR" otHOCsATCS K Monekyne JJHK, kotopas ucnonszyercst Bo Bpems
TPaHCKPHIILUK B HETpaHCIupyeMoii obmacty 3'-yacti Monekyisl MPHK. 3'-HeTpanciupyemast 061acTb MOJIEKy-
a1 MPHK MoxkeT OBITH MoJTydeHa IyTeM crnenu(uYHOTO paclieuieHHs U 3'-MojIHaaeHITNPOBAHUS, TaKKe H3-
BECTHOTO Kak monu-A-xBocT. 3'-UTR MoxeT ObITh QyHKIMOHAIBHO CBS3aHa C TPAHCKPUOMPYEMON MOJIEKYIIOH
JHK u pacnonaraTtbest HibKe TpaHckpuOupyemoi Mosekynsl JIHK 1 MoxkeT BKIIIOYATh CHTHAJI NOJIHAACHUIHPO-
BaHMS W APYTHE PEryJsTOPHBIC CUT'HANIbI, CHOCOOHBIE BIMATH HAa TpaHCKpHUILHIO, 00padoTky MPHK wmm skc-
npeccuto TeHoB. CUUTAETCS, YTO MOJH-A-XBOCTHI YIaCTBYIOT B oOecnieuennu cradmipHocTd MPHK 1 B nHMIMA-
1y TpaHcisiun. [Ipumepsl 3' MoJIeKysT TepMUHAIIMN TPAHCKPUIIIMKA B TAHHOW OOJIACTH TPEACTABIAIOT COO0H
3'-005acTh HOMAJMHCHHTA3BI, 3'-001acTh hspl7 mmreHutsl, 3'-007acTh Maol cyObeqUHUIBI PyOUCKO Topoxa,
3'-o6macth E6 xmonka u 3'-UTR xoukcuna. 3'-UTR 00b19HO HAXOMAT MOJIE3HOE IPUMEHEHUE JISI PEKOMOMHAHT-
HOM akcmpeccun omnpeneineHabx Monekyn JIHK. Cna6as 3'-UTR mokeT reHepupoBaTh CUHTBIBAHHE, KOTOPOE
MOXET MOBJIMATH Ha 3Kcrpeccuto moliekynsl JJHK, pacrnonokeHHOM B COCEIHUX IKCIPECCHOHHBIX KacceTax.
Hapexamuit KOHTPOJIb TEPMUHALIMK TPAHCKPHIIIMNA MOXKET MPEJIOTBPATUTH CUMTHIBAHHUE B IOCIIE0BATEIEHO-
crax JTHK (manpumep, Apyrux KacceT dKCIPECCHH), PACIOJIIOKEHHBIX HIDKE MO X0y TPAHCKPHUIILIMU, U MOXKET
JONOJTHUTENBHO obecrieunth 3ddextrBHyo permpkyssinuio PHK-nonmnmepassl s yiydineHHs SKCIpeccuu
reHoB. D¢ddexTuBHas TepmMuHanMs TpaHckpunuuu (BbeicBoOoxkneHne PHK-momumepassr 11 n3 JIHK) sBnsiercst
NPEANOCHUIKOM ISl TOBTOPHOM WHHWIMAIIMK TPAHCKPUIINHU W, TAaKMM 00pa3oM, HEMOCPEJCTBECHHO BIMSET Ha
o0mmwmii ypoBeHs TpaHckpunta. [locne TepmuHanmy Tpanckpumnimu 3penass MPHK BricBoGoXkmaeTcst u3 mecta
CHHTE3a, a MaTpPHUIla TPAHCIIOPTHPYETCs B IUTOILIA3My. DykapuoTndeckne MPHK HakammmBaroTcs B BHIIE TIOJTH-
(A)-bopm in vivo, 9TO 3aTpyaHSET OOHApy)KEHUE CAHTOB TEPMUHAIIMU TPAHCKPHUITIIUN OOBIYHBIMH METOJIaMH.
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OnHako mpenckasanue (yHKIMOHAJIBHBIX M 3¢ ¢ekTuBHbIX 3'-UTR MeTomamu OMoMH(pOpPMAaTHKN 3aTpyAHEHO
U3-32 OTCYTCTBHSI KOHCEPBaTHBHBEIX HocnenoBarenbHocteil JJHK, xoTopbie mo3Bommimm OBl JIETKO MpeacKasaTh
3 dexTuayro 3'-UTR.

C mpakTHYEeCKOW TOYKH 3peHus 0ObI9HO BBIToHO, yToOBI 3'-UTR, ncronk3yeMas B KacceTe SKCIPECCUH,
obnamana cleAyronMMu XapakTepuctukamMu. Bo-mepBeix, 3'-UTR momwkHa ObITH criocoOHA ) PEeKTUBHO U JTeii-
CTBEHHO TEPMHHHMPOBATH TPAHCKPHITLIUIO TPAHCTE€HA W MPEIOTBPAIIaTh CUNTHIBAHNE TPAHCKPUIITA B JIOOYIO CO-
cenHiol0 nocienoBaTensHOCTh JIHK, KoTOpas MoXkeT comepxaTh IPYTYIO KacCeTy SKCIIPECCHH, Kak B CiIydae
MHOKECTBEHHBIX KacCeT dKcIpeccuu, Haxoasmuxcst B ogaol Tpancmoptaoi JIHK (T-JIHK) unmu cocenmusis xpo-
mocomHas JTHK, B xotopyio BcraineHa T-/IHK. Bo-Broprix, 3'-UTR He nonmxkHa BBI3BIBATH CHUXKEHUS TPaHC-
KPHITIIMOHHOW aKTUBHOCTH, IPHUAABAEMON IPOMOTOPOM, JIMAECPOM, SHXAHCEPaMH M HUTPOHAMH, KOTOpBIE HC-
MONB3YIOTCS A yrpapieHus skcnpeccueid monekynsl JJHK. Hakonen, B Omorexnomorun pactenuit 3'-UTR
4acTO UCTIONb3yeTCs IS 3allyCcKa peakuuii ammndukanun oopaTHoi TpaHckpuduposannoii PHK, BeinenenHoi
U3 TPaHC(HOPMHUPOBAHHOTO PACTECHUs, U HMCHONB3yeTcs sl (1) OLEHKHM TPaHCKPUIIIMOHHOW aKTUBHOCTU WIIH
9KCIPECCUH IKCIIPECCHOHHON KacCeThl MOCiIe €€ MHTErpallii B XpOMOCOMY pacTeHHs; (2) OLCHKH KOJIMYECTBa
koruit BctaBok B JIHK pactenus; u (3) olleHKH 3UTOTHOCTH TIOTYYEHHOT'O CeMEHH rociie ckpernuBanus. 3'-UTR
TaKKe MCIIONIb3yeTcs B peakiusax amumdukanyu JTHK, Beienennoi u3 TpanchopMupoBaHHOTO pacTEeHUs, IS
XapaKTepUCTUKN IIEIIOCTHOCTH BCTaBieHHOW KacceThl. 3'-UTR, mpuromHas s mpakTHYECKOTO MPUMEHEHHS
JlaHHOTO M300peTeHus, npeactasineHa kak SEQ ID NO: 5.

Kak ucnonp3yercs B JaHHOM JTOKYMEHTE, TepMUH "dHXaHcep" WM "dHXaHCEPHBIN dJIEMEHT" OTHOCHUTCS K
JEHCTBYIOIEMY B LUC-TIOJIOKEHUH PETYIATOPHOMY JJIEMEHTY, TaKXKe M3BECTHOMY KakK ITHC-3JIEMEHT, KOTOPBIHA
NPUIAET acleKT 00IIero MpouIs IKCIIPECCHU, HO OOBIYHO caM 110 ce0e HeAOCTaTOuCH JUIsl YIIPABJICHUS TPaHC-
KpHIIHEH (YHKIMOHAIBEHO CBA3aHHOHW TpaHCcKpuOupyemoil Monekynsl JHK. B ormmume oT mpomMoTopoB, 3H-
XaHCEpHBIE 3JIEMEHTHI 0OBIYHO He BKIIOYaroT caiit Havana Tpanckpunuuu (TSS) wmn TATA-Ooke uinn sKBHBa-
JeHTHyIo0 nocienoBatensHocTh JJHK.. TIpoMoTop mm ¢parMeHT mpoMoTOpa MOKET HPUPOJHBEIM 00pa3oM co-
JIep>KaTh OJMH WIIM HECKOJIBKO 3HXAHCEPHBIX AJIEMEHTOB, BIMAIONIMX Ha TPAHCKPHUIILIHUIO (PYHKIMOHAILHO CBSI-
3aHHOH mocnenoarenbHocTH JIHK.. DHXaHCEPHBIH 2JIEMEHT TakyKe MOXKET OBITh CIIUT C IPOMOTOPOM ¢ 00pa3o-
BaHUEM IIHC-3JIEMEHTa XUMEPHOTO IPOMOTOpPA, KOTOPHIH MPHUIAET aCMeKT O0IIel MOAYIISAIINH YKCIIPECCHU TeHa.
Cuntaercs, 9TO MHOTHE SHXaHCEpHBIE 3JIEMEHTH MpoMoTopa cBs3bBatoTcs ¢ JIHK-cBs3pBatommMu OenkaMu
w/mm BiusaoT Ha Tonojoruio JJHK, coznmaBas mokansHeIe KOHPOPMANNUH, KOTOPEIE BEIOOPOYHO pa3perIaoT Win
orpannunBaoT noctyn PHK-mommMepassr k matpune JJHK miam cmocoOCTBYIOT M30MpaTEIbHOMY OTKPBITHIO
JIBOWHOW CIMPaJI B MECTC WHUIMAIIUHN TPAHCKPHUITINN. DHXAHCEPHBIA 3JIEMEHT MOXET (YHKIMOHUPOBATH IS
CBSI3bIBaHMS (DAKTOPOB TPAHCKPHIIIHMK, KOTOPBIC PEryJIUPYIOT TPaHCKPHIILMIO. HekoTopsle sHXaHCEpHBIE dIie-
MEHTBI CBSI3BIBAIOT Oosiee OAHOTO (haKTOpa TPAHCKPHIIMHU, a (PAKTOPbI TPAHCKPHUIILUK MOTYT B3aHMMOJICHCTBO-
BaTh C pa3NUyHON apPUHHOCTHIO GoJiee YeM C OJHUM DHXAHCEPHBIM JOMEHOM. DHXAHCEPHBIE HJIEMEHTHI MOTYT
OBITH MICHTU(QHUIUPOBAHBI PSAOM METONOB, BKIIOYAs ACICHUOHHBIM aHANN3, T.€. yJaJleHHe OJHOTO MM Ooiee
HYKJIEOTH/IOB C 5'-KOHIIa WM BHYTpH poMoTopa; ananu3 J{HK-cBs3piBaromero 6enka ¢ ucroab3oBaHueM QyT-
npuntuara JIHKazer 1, uHTEpdepenHmn MeTmpoBanus, aHaIu30B 3JIeKTpodopes3a CABUTA TTOABHKHOCTH, Te-
HOMHOTO (DYTIIPHHTHHTA in ViVO C ITOMOIIBIO MOJIMMEPa3HOH IETTHOW PEaKIIu, OMOCPEIOBAHHON JTUTHPOBAHIEM
(TTLIP), n npyrux TpaauIMOHHBIX aHAJM30B WJIM aHAJIN3a CXOJCTBa mocienoBarenbHoctel JIHK ¢ ncnoms3oBa-
HHEM HM3BECTHBIX IIHC-IEMEHTHBIX MOTHBOB WJIM YHXAHCEPHBIX 3JIEMEHTHI B BUAE LIEJIEBOH MOCIIEI0BATEIHHOCTH
WJIU LIEJIEBOTO MOTHBA C MTOMOIIBIO TPAJUIIMOHHBIX METOJIOB cpaBHEeHUs nocienoBarenbHoctert JJHK, Takux xak
BLAST. ToHKyI0 CTPYKTYpy 3HXaHCEPHOTO JOMEHA MOXKHO JOTIOJHUTEIHLHO M3YyYUTh IyTeM MyTareHe3a (Wi
3aMEHbI) OJJHOTO WJIH OoJiee HyKJICOTHIIOB MIIH APYTMMH OOBIYHBIMHU CIIOCOOaMU, U3BECTHBIMH B JIAHHOW 0011acTH
TEXHUKH. JHXaHCEPHBIC DJIEMEHTHI MOTYT OBITH IOJYYEHBl XUMHYECKUM CHHTE30M MM ITYTE€M BBIACICHUS W3
PETYIATOPHBIX JIEMEHTOB, KOTOPBIC BKIIIOYAIOT TAKUE 3JIEMEHTHI, U OHM MOTYT OBITh CHHTE3UPOBAHBI C JIOTOJ-
HUTEIBHBIME (DITAHKUPYIOMIMMH HYKJICOTHIAMH, KOTOPBIC COJEPKAT TOJIE3HBIC CAWThI PECTPUKIUOHHBIX (ep-
MEHTOB JJIs1 00JIETYeHHs MMOCIEAYIOIUX MaHUIYISUHA. TakuM 00pa3oM, MPOEKTHPOBaHNE, KOHCTPYHPOBAHUE H
NPUMEHEHNE DHXAaHCEPHBIX 3JIEMEHTOB B COOTBETCTBHU C PACKPHITBIMH B JIAHHOM JOKYMEHTE CHOCOOaMH IS
MOJYJTHPOBAHUS IKCIIPECCHN (DYHKIIMOHAIBHO CBS3aHHBIX TpaHCKpuOMpyembix Moiekyn /IHK oxBaTtsiBatoTcs
n300peTeHneM. DHXaHCEPBl MOTYT OBITh TIOJNyYEHBI U3 MPOMOTOpA, mpeacTtaBieHHoro kak SEQ ID NO: 2. Uc-
TOJIb3YEMBIH B JAHHOM JIOKYMEHTE TePMHUH "XUMEPHBIH" OTHOCUTCS K oguHOIHON Mostekyie JIHK, monydennoi
nytem ciusHus nepBoi mosekynsl JJHK co Bropoit monexkynoit JIHK, rae Hu mepBasi, HU BTOpast MOJIEKYJIbI
JIHK 00BIYHO HEe BCTpEYaroTCs B TaKOW KOHQHUTYpAIWH, T.€. CIUTBIMH C Ipyroi Moiyiekynoi. Takum obpazom,
xuMmepHas mojekyna JIHK npencrapiser coboit HoByro Monekyiy JJHK, 0ObIMHO HE BCTpEYAroNIyIocs B IPHPO-
ne. Mcnonp3yemslil B JaHHOM JOKYMEHTE TEPMMH "XUMEPHBII MPOMOTOP" OTHOCUTCS K IPOMOTOPY, MOJIy4YEeH-
HOMY TOCPEICTBOM Takoi MaHuIyssinuu ¢ Mojiekynamu JJHK. XumepHbiii mpoMoTop MOXeT 00bEAMHSATD IBa
i Oonee ¢pparmenta JIHK, Hanpumep ciusiHue MPoMOTOpa ¢ SHXaHCEPHBIM JIEMEHTOM. TakuM 00pa3oM, mpo-
EKTHPOBaHNE, KOHCTPYHPOBAHKE M MPUMEHEHHE XUMEPHBIX TPOMOTOPOB B COOTBETCTBUH C PACKPBHITHIMU B JIaH-
HOM JIOKYMEHTE CII0CO0aMHM JUIsl MOIYJIMPOBAHMUS DKCIPECCHN (PYHKIMOHAIILHO CBSI3aHHBIX TPAHCKPUOUPYEMBIX
mozekyn JJHK oxBaTeIBaloTCsl JaHHBIM H300peTeHHEM. XUMEPHBIE PErYJITOPHBIC 3JIEMEHTHI MOTYT OBITh CKOH-
CTPYHPOBAHBI TaK, YTOOBI COEPKaTh Pa3IMYHBIE COCTABHBIC 3JIEMEHTHI, KOTOPhIC MOTYT OBITh ()yHKIIHOHAIHHO
CBSI3aHBI PA3IMIHBIMH CIIOCOOAMU, N3BECTHBIMH B TaHHOH 00JIACTH TEXHUKH, TAKIMHU KaK pacIlleIyICHUEe U JINTH-
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pOBaHHC PECTPUKIIMOHHBIMHA (pepMEHTAMU, HE3aBHCHMOE OT JIMTHPOBAHUS KIOHAPOBAHHE, MOAYJIbHAS COOpKa
npoayktos [TL[P Bo Bpemst aMIUTH(UKAIIUH WK TIPSIMOI XUMIYCCKHI CHHTE3 PETyIATOPHOTO 3JICMEHTA, a TAKKe
Ipyrue crnocoObl, U3BECTHBIE B JaHHOW 00JIaCTH TeXHWKH. [loirydeHHBIE B pe3yiabTaTe pa3iWdHbIC XUMEpPHBIC
PETyISTOPHBIC JIEMEHTHI MOTYT COAEPKaTh OAHU M TE€ )K€ WIM BApHAHTHI OJHHUX U TEX YK€ COCTABIISIIOIINX dJie-
MEHTOB, HO oTim4aThcs nocinenoBarenbHocThio JJHK mnm nocnenoatensHocTsmu JIHK, kotopsie comepixar
CBs3BIBaONIyI0 nocnenosatenbHocTs JAHK, mmm mocieoBaTenbHOCTAME, KOTOPBIE TIO3BOJISIIOT COCTaBHBIM Hac-
TAM OBITh (QYHKIIMOHAILHO CBS3aHHBIMH. B m300perenun mocnemoBatenbHocTH JIHK, mpencraBineHHbIE Kak
SEQ ID NO: 1-5, MoryT npeacTaBisITh cO00# dTAJIOHHBIE IMOCIEIOBATEILHOCTH PETYIATOPHBIX dJIEMEHTOB, TIC
COCTaBHBIC 3JIEMEHTHI, COCTABJIAIONINE ITAIOHHYIO MOCJIEA0BATEILHOCTh, MOTYT OBITH COEIMHEHBI CIIOCO0aMHy,
W3BECTHBIMU B JaHHOW O0JIACTH TEXHUKHU, U MOTYT BKIIFOYATh 3aMCHBI, JICIICIIIH H/WIM BCTABKH OJHOTO WK 00-
Jiee HYKJIICOTHUAOB WM MYTAIlH, KOTOPhIE €CTECTBEHHBIM O0pa30M BO3HUKAIOT TPHU TpaHCHOPMAINH KICTOK
OakTepuii M pacTeHui.

Hcnonp3yemslil B JaHHOM JOKYMEHTE TepMHH "BapuaHT" OTHOCUTCS Ko BTopoi monekyne JJHK, Takoif
KaK PEeryJIATOPHBIA JIEMEHT, KOTOPasi IO COCTAaBY aHAJIOTUYHA, HO HEe WACHTHYHA repBoil monekyie JJHK, u npu
3ToM BTopas moiekyia JIHK mo-npexaemy coxpaHseT o01yto G yHKITMOHATEHOCTD, T.€. TAKOH JK€ WUIJIH CXOTHBINA
MaTTEPH SKCIPECCHH, HAIPUMED, MOCPEICTBOM OoJiee WM MeHee SKBUBAJICHTHOW TPAHCKPHUIILIMOHHOW aKTHBHO-
ctu niepBoii Mosiekynsl JIHK. Bapuant mMoxeT mpenacTaBisaTh coboii 0oiee KOPOTKYIO WIIH YKOPOUSHHYIO Bep-
cuto niepBoit Monekyisl JIHK minn n3smMeHeHHy10 BepCcuio mociie[oBaTeIbHOCTH nepBoi mosnekyinsl JJHK, Hanpu-
Mep, ¢ APYTUMH CaliTaMH PECTPUKINOHHBIX (PePMEHTOB W/WIIM BHYTPCHHUMH JIEICUIMH, 3aMEHAMH T BCTaB-
kamu. "BapuwaHT" Takke MOXET OXBATBIBATh PETYJATOPHBIA JJIEMEHT, UMEIOINNA HYKJICOTHIHYIO TOCIeI0Ba-
TENIBHOCTB, COZIEPIKAIIYIO 3aMEHY, JICJICIIMIO WIIM BCTABKY OJHOTO MIIH Oojiee HyKJIEOTHIOB STaJOHHOI mocieno-
BaTEIFHOCTH, TIPU 3TOM IPOU3BOJHEIN PETYISATOPHBIA 3JIEMEHT 00JIaacT OOJBINCH MM MEHBIICH WM SKBHBA-
JICHTHOW TPAaHCKPHUIIIMOHHOW WM TPAHCISIUOHHONW aKTUBHOCTBIO, YE€M COOTBETCTBYIOIIAS POIMTEIbCKAS
perynsaTopHas MoJjekyia. "BapuaHTe" peryasaTOpPHOTO 3JIEMEHTA TAKXKE BKIIOYAIOT BAPUAHTHI, BOSHHUKAIOIIUC
B pe3yJbTaTe MYTAaIUi, KOTOPhIE €CTCCTBEHHBIM 00pa30M BO3HUKAIOT MpPU TpaHC(HOPMAIMU KIIETOK OaKTepHid
U pacteHHd. B maHHOM W300pETEHUH IONMHYKICOTHAHAS MOCIEI0BATEIBHOCTh, NPEACTaBICHHAS Kak
SEQ ID NO: 1-5, MmoxkeT ObITh UCTIOIB30BaHA JJIsI CO3JaHMS BAPUAHTOB, CXOJIHBIX 10 COCTaBy, HO HE UACHTHY-
HBIX TocienoBaTeibHOCTH JIHK MCXOMHOTO peryssiTOpHOTO DJIEMEHTa, TIPU COXpaHeHUH o0IIel GyHKIIMOHATE-
HOCTH, T.€. TAKOTO K€ WJIN MO0J0OHOT0 MaTTepPHA IKCIIPECCHU UCXOIHOTO PETYISTOPHOTO dteMenTa. [lomydenne
TaKWX BapHAHTOB N300pETEHHUS HAXOMUTCSA B MpeesiaX KOMIETSHITNH OOBIYHOTO CTIEIHANNCTa B JAaHHOHW o0Jac-
TH TEXHHUKH B CBETE PACKPBITHS U BXOANUT B 00BbEM H300pETCHHUS.

DddexTuBHOCTS MOTUPHUKAIIMN, TYTUTAKAINA WK JCJICIU, OTIMCAHHBIX B JAHHOM JIOKYMEHTE, B OTHOIIIC-
HUH JKEITAEMBIX ACIIEKTOB SKCIPECCHH KOHKPETHOTO TPAaHCTEHA MOXET OBITh IMIPOBEPEHA SYMITUPHUYCCKU B aHAIH-
3aX CTaOMIILHBIX M TPAH3UCHTHBIX PACTCHUH, TAKUX KaK TE€, YTO OMUCAHBI B pa0OYHX IpUMEpax B JaHHOM JOKY-
MEHTE, YTOOBI OATBEPAUTH PE3YIbTAThI, KOTOPEIC MOTYT BapbUPOBATh B 3aBUCUMOCTH OT MPOU3BEACHHBIX W3-
MEHEHUH U LeNU U3MeHeHUs ucxoaHoil monekyisl JJHK.

Konctpykuuu.

Kak ucnombs3yeTcss B JaHHOM JOKYMEHTE, TEPMHUH "KOHCTPYKIUS" O3HA4YaeT JIIOOYI0 PEKOMOMHAHTHYIO
mostekynry JIHK, takyro xak mimasMmuma, KOCMUAA, BUPYC, dar, Wiu JHHEWHAs Wi KojblieBas Moyekyia JITHK
nmu PHK, monydennas u3 mo00ro NCTOYHUKA, CTIOCOOHA K TEHOMHOW WHTETPAIlMN MU aBTOHOMHOW perTuKa-
1uH, coaeprkamiero moiekyny JJHK, B kotopo#t mo meHbmeit mepe oxna moisekyna JIHK ¢yakumnoHansHo co-
enuHeHa ¢ apyroi monekynon JIHK, T.e. GhyHKIIMOHAEHO CBsI3aHa.

Kaxk ncronp3yercst B JaHHOM JTOKYMEHTE, TEpMHH "BEKTOP" O03HA4aeT JIF0OYI0 KOHCTPYKIHIO, KOTOpasi MO-
JKET HCIIONB30BaThCs C LENbI0 TpaHchopmaiuy, T.e. BBeaeHus rereposornuynoi JHK wmum PHK B xmerky-
x03s1H. KOHCTpYKIHMs 00BIYHO BKITIOYAET OAHY MM OOJiee SKCIPECCHOHHBIX KacceT.

Hcnonp3yeMplii B TaHHOM JOKYMEHTE TEPMHUH "KacceTa IKCIPECCHU' OTHOCUTCS K PEKOMOMHAHTHON MO-
nexyne JIHK, coneprkameit mo menseii Mepe Tpanckpuoupyemyro moiekyry JAHK, ¢pyHkumoHansHO cBsi3aH-
HYIO C OJHUM WJIM HECKOJIBKUMHU PETYIIATOPHBIME 3JICMEHTaMH, KaK MPABUIIO, IT0 MCHBIIICH MEpe ¢ MPOMOTOPOM
u 3'-UTR.

Kak ucnonp3yeTcst B TaHHOM JIOKYMEHTE, TepMUH " (QYHKIIMOHAIBHO CBS3aHHBINH" OTHOCHUTCS K MEPBOM MO-
nexkyne JJHK, npucoenunennoit ko Bropoit mosekyne JJHK, rae nmepsas u Bropas monekynsl JJHK pacnonoxe-
HBI TAaKUM 00pazoM, uto nepsas mosiekyia JIHK Biuser Ha ¢pyHkiuio BTopoit monekynsl JJHK. JIBe monekybt
JIHK MoryT OBbITh WJIM HE OBITh 4acThI0 OJHOM cMexHOU MoJekynbl JIHK 1 MOTyT OBITH MIJIH HE OBITh CMEKHBI-
Mu. Hampumep, nmpomoTop (yHKIIMOHAJIBHO CBs3aH ¢ TpaHCKpuOupyemoi monekynoit JIHK, ecam mpomoTop
MOJyJIUPYET TPAHCKPHIILHIO NMPEACTABISIONIe nHTepec Tpanckpudupyemoii mosnekynsl IHK B knerke. Hanpu-
Mep, JHEpHas IocIeJ0BaTeIbHOCTh (DYHKIIMOHAIBHO CBsi3aHa ¢ mocienoBarensHocThio JJHK, korna ona Moxet
BJIMSATH Ha TPAHCKPHIILUIO WU TPAHCIIIHIO Tocienosarensroctu JJHK.

KoHcTpykumy 1mo n300peTeHuIo MOTyT OBITh NMPEIOCTABICHB B OAHOM BapHaHTE OCYLICCTBICHHS B BHIE
JIBOMHBIX WHAYIHUPYOMUX onyxoib (Ti) rpaHUYHBIX KOHCTPYKIUH IUTa3MHIBI, KOTOPBIC UMCIOT TPABYIO Tpa-
HruHyto (RB min AGRtu.RB) u neByro rpannunyto (LB mimm AGRtu.LB) o6nactu Ti mina3Muabl, BbACICHHOH
n3 Agrobacterium tumefaciens, cogepxameii T-/THK, kotopas BMecTe ¢ TpaHCTIOPTHBIMH MOJISKYJIaMH, o0ecrtie-
JuBaeMbIMH KiIeTKamu A. tumefaciens, obecrieunBaeT uaTerpanuto T-JIHK B reHOM pacTUTENEHOMN KIETKH (CM.,
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Hanpumep, nateHT CIIA Ne 6603061). Konctpykiuu Takxke MoryT cogepkats cermeHnTsl JJHK kapkaca mmas-
MHJIBI, KOTOpBIE 00eCTIeYnBaIOT (DYHKIHUIO PEIUINKAIIMM M OTOOP C TIOMOIIBI0 aHTHOMOTHKOB B OaKTEpPHAIbHBIX
KIIETKaX, HalpuMep TOYKy Hadana permmukanuu Escherichia coli, Takyro kak ori322, TOUKy Hadana peruTuKaniu
IMIMPOKOTO Kpyra X03s5eB, TAKyI0 Kak oriV miu oriRi, 1 kKoaupyromnyto o0JacTh IS CEIEKTUPYEMOTO MapKepa,
TaKoro Kak Spec/Strp, KOTOPBI KOAUPYET aMHHOTIUKO3UIaeHunTpancepasy Tn7 (aadA), mpumaronryrmo yc-
TOWYMBOCTH K CTIEKTHHOMUITIHY FUTH CTPEITOMHUIINHY, HJIH CEIEKTHPYEMBIi MapKepHBIH IreH renTamunuHa (Gm,
Gent). Jlna Tpancopmaruu pacTeHHH OaKTepHAIBHBIM IITAMM-XO3SMH 4YacTO TMPEACTaBIsET CoOoM
A. tumefaciens ABI, C58 umu LBA4404, ogHako Ipyrue IITaMMBI, U3BECTHBIC CIIEIUANMCTaM B 00OJacTH
TpaHcopManuy pacTeHUH, MOTYT HCIIOIb30BaThCS B H300PETEHUH.

B nanno# 001acTH TEXHUKH M3BECTHBI CIIOCOOBI COOPKU M BBEICHHS KOHCTPYKIMH B KJIETKY TaKMM 0o0Opa-
30M, 4TOOBI TpaHcKpuOupyemas monekyna JIHK tpaHckpuOupoBanacs B GyHKIHOHANEHYIO Mojiekyiry MPHK,
KOTOpasi TPAHCIUPYETCS M IKCIIPECCUPYeTCs Kak Oelok. JIJIsl mpakTH4ecKoro NMpUMEHEHHs H300peTeHHs TPaan-
IIMIOHHBIE KOMITO3MIMH M CIIOCOOBI MOJTYYEHHs M HMCIOJIb30BAHUSI KOHCTPYKIHMH M KIETOK-X035€B XOpPOLIO U3-
BECTHBI CIELHUAJINCTaM B JJAHHOW OOJIACTH TeXHWKH. THIHYHBIE BEKTOPHI, ITOAXOASIINE ISl SKCIPECCHU HYK-
JICMHOBBIX KUCIIOT B BBICIIUX PACTEHHIX, XOPOIIO M3BECTHHI B TAHHOH O0JIaCTH TEXHUKH M BKIIIOYAIOT BEKTODEI,
nosrydeHHbie u3 Ti-urasmuabl Agrobacterium tumefaciens n Bekropa kouTposs nepeHoca pCaMVCN.

B KOHCTPYKITHIO MOTYT OBITH BKIIIOUEHBI pa3IMYHBIC PETYIISTOPHBIC 3JIEMEHTHI, BKIIOYas JIF0ObIe U3 Mpea-
CTaBJICHHBIX B JAHHOM JOKyMeHTe. JIf00bIe Takue peryasaTOpHbIC AIEMEHTH MOTYT OBITh PEAOCTABICHBI B KOM-
OMHAIMH C IPYTUMH PETYISATOPHBIMH 3JIeMeHTaMu. Takue KoMOWHAIMK MOTYT OBITH pa3paboTaHBI MIIH MOIH-
(UIIPOBAHBI IS TTOTyYCHU HEOOXOIMMEIX PETYIIITOPHBIX CBOWCTB. B 0gHOM BapuaHTe OCYyIIECTBICHHUS KOH-
CTPYKLIMH II0 HACTOSIIEMY H300pETCHHUIO COZAEpIKaT 10 MEHBIIEH Mepe OIMH PETYISTOPHBIA JJIEMEHT, (QyHK-
IIMOHAJILHO CBSI3aHHBIN ¢ TpaHCKprOUpyemoii Monekyioi JIHK, dynknuonansHo cesizanHol ¢ 3'-UTR.

KoHcTpykumy 1mo HacroseMy H300pETEeHHIO MOTYT BKIIIOYATh JF000H MPOMOTOP WM JIMAEPHYIO IOCIe-
JIOBATEIbHOCTD, MIPEACTAaBICHHBIC B JAHHOM JOKYMEHTE WM M3BECTHBIEC B TaHHOW oOnactu. Hampumep, mpomo-
TOpP MO M300PETECHNIO MOKET OBITh (PYHKIMOHAIBHO CBSA3aH C TETEPOJIOTMYHON HETPAHCIUPYEeMOW 5'-munepHoi
MOCJIEIOBATENFHOCTRIO, TAKOW KakK JIMACpHAas MOCIEeI0BATEIBHOCTD, TOMTyYeHHAs M3 TeHa OeKa TEIUIOBOTO II0-
Ka. AJBTEpHATUBHO JHACPHAs IOCIEIOBATEIHHOCTD M0 M300PETEHUIO MOXKET OBITh (DYHKIIMOHAJIHHO CBSI3aHA C
TeTEePOJIOTUIHBIM POMOTOPOM, TAKHM KaK IIPOMOTOp TpaHCKpHUNTa 35S BHpyca MO3aWKH IIBETHOM KaITyCTHI.

KacceTsl 3kcripeccnyt MOTYT TakKe BKIIIOYATh MTOCIIEIOBATEIBHOCTD, KOMUPYIOIIYIO TPAaH3UTHBIA MENTHI,
KOTOpas KOAMPYET IENTHII, IPUTOAHBIA Uil BHYTPUKICTOYHOTO HALCIMBAHUSA HAa (DYHKIIMOHAIBFHO CBA3aHHBIN
0eToK, B 9aCTHOCTH, Ha XJIOPOIUIACT, JISHKOIIJIACT WM APYTYIO TNIACTHIHYIO OpTaHeIUTy; MUTOXOHIPHH; ITEPOK-
CHCOMY; BaKyoJlb; MJIM BHEKJICTOUHOE paclojokeHne. MHorue OeiKH, JIOKaJM30BaHHBIC B XJIOPOIUIAcTaX, IKC-
IPECCUPYIOTCS U3 SICPHBIX T€HOB B KaUECTBE MPEALIECTBEHHUKOB U JOCTAaBIIAIOTCS B XJIOPOILIACT C MOMOILBIO
TpansuTHoro rnentuaa xjaopormiacta (CTP). [Ipumeps! Takux BBIAEIEHHBIX OSJIKOB XJIOPOIUIACTOB BKIIIOYAIOT, HO
HC OTrpaHUYUBAIOTCS UMH, OCNKH, CBs3aHHBIC C Manod cyobemununeit (SSU) pubymnoszo-1,5-6uc-
(ocdarkapOokcuassl, peppenokcut, GeppeIoKCHH-OKCHIOPENYKTa3y, CBETOCOOMPAIONINH CIIOXKHEIH O0elok I u
6exnox II, Tmopenokcur F u snonmupysunmukumatdocdarcuntasy (EPSPS). TpanzutHblie nentuas! Xioporuia-
CTOB omuvcaHbl, HanpuMep, B nmarenre CIIIA Ne 7193133, bputo mpoaeMOHCTPUPOBAHO, YTO HEXJIOPOIJIACTHBIE
Oerrky MOTyT OBITh HAIlCJICHBI Ha XJIOPOIUIACT MOCPEICTBOM dKcIpeccuu reteposiormaHoro CTP, pyHkmmoHab-
HO CBSI3aHHOTO C TPAHCTCHOM, KOAMPYIOIIMM HEXJIOpOIUTacTHRIe Oenku. Tpanckpubupyembie Mostekyis JTHK

Kak ncmons3yercst B JaHHOM JOKYMEHTE, TEpMHH "TpaHckpuOupyemas mosekyna JIHK" otHocuTes K Jto-
60ii monekyne JIHK, crmoco6HOM TpaHCckpuOupoBathest B Mojiekyny PHK, Bkitodast, HO He OrpaHUIMBAsCh UMH,
Te, KOTOpPBIE UMEIOT TOCIIEI0BATEIHHOCTH, KOIUPYIOIKe OelloK, Te, KOTOpble KoaupyloT Hanpasistone PHK, u
Te, KOTOpble mpoayLupyoT Mosekynsl PHK, numeromue nocnenoBarenbHOCTH, TOAXOAAIINE A CYNIPECCUU Te-
Ha. Tun monexyns! THK moxer Bkitogats, momMumo npouero, mosekyny JIHK Toro ke pacteHus, Monexkymy
JHK npyroro pacrenus, monekyny JHK npyroro opranusma unu cunrernueckyro monekyny JHK, takyro kak
mouekyina JJHK, conepskamiast aHTHCMBICIOBOI curHai rena, wiu mosekyia JHK, koaupyromas ucKyccTBeH-
HYIO, CHHTETHUYECKYIO WJIM MHBIM 00pa3oM MOAM(HIIMPOBAHHYIO BEPCHIO TpaHCTeHA. THWIHYHbBIE TPaHCKPUOU-
pyemsie Monexynsl JJHK s BkiTfoueHHs B KOHCTPYKIIHH 10 M300PETEHUIO BKIIIOYAIOT, HAIPAMEP, MOJICKYJIIBI
JHK wunu rensl BUIOB, OTIMYHBIX OT BUAOB, B KOTOpbIe BBeeHa Mosekyna JJHK, ninu reHoB, npoucxoadimux u3
WA TIPUCYTCTBYIOUINX B TEX JK€ BUAAX, HO BBEACHBI B KICTKH-PEIUITHUCHTH METOJAMH T€HHOW WH)KEHEPUH, a HE
KJIACCHYECKUMHU METOJIaMH CEJICKIINH.

"TpancreH" OTHOCHUTCS K TpaHcKpuOupyemoi wmomekyrne JIHK, reTeposormyHOi KIETKe-XO3SHHY TIO0
MEHBIIICH Mepe B OTHOIICHUH €€ PACIIONIOKEHHS B TEHOME KIIETKH-X031Ha, W/ UM TPAHCKPUOUPYEMOH MOJIEKyY-
ne JJHK, ucKyccTBEHHO BKIIFOUCHHOW B '€HOM KIIETKHM-XO3sIMHA B HACTOSIIEM HJIM JIIOOOM IpEIbIIyIIeM ITOKO-
JICHUH KJIETKHU. PeryisTOpHBIH 3JIeMEHT, Takoi Kak MPOMOTOP II0 M300PETEHHIO, MOXKET OBITh (DyHKIIMOHAJIBHO
CBsI3aH C TpaHCKpuOHpyemoii moiekyisoir JIHK, reTeponornyHoii Mo OTHOIEHUIO K PETYJISATOPHOMY DJIEMEHTY.
Hcnons3yemslii B TaHHOM JOKyMEHTE TEPMHUH '"TE€TepOJOTHYHBII" OTHOCHTCS K KOMOWHALMM JBYX WIN Ooiee
mozekyn JIHK, korna takas komOnHamust 0ObIYHO He BcTpedaercs B npupozae. Hampumep, ase monekynst JTHK
MOT'YT MPOMCXOIUTH OT Pa3HBIX BUIOB W/mim nBe Moiekynsl JJHK Moryr mpoucxomuts oT pa3HbIX T'€HOB, Ha-
MpUMeEp, PA3HBIX TEHOB OJHOTO M TOTO K€ BHJA MM OJHHX M TE€X jK€ TeHOB Pa3HBIX BUIOB. TakuMm obpa3om, pe-
TYJSITOPHBIA AJIEMEHT SIBIISICTCS TETEPOJIOTHYHBIM MO OTHOIIEHHIO K ()YHKIIMOHAJIHHO CBA3aHHOU TPaHCKPHUOM-
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pyemoii monexyie IHK, ecnu takast koMOMHaIust 0OBIYHO HE BCTPEYaETCs B IPUPOAE, TO €CTh TPAHCKpUOUpYe-
mast mosiekyna JIHK He BcTpeuaercss B mpupoje (YHKIMOHAIBHO CBS3aHHOW C PETYJIATOPHBIM 3JIEMEHTOM.
Tpanckpubupyemas monekyna JJHK, kak mpaBuio, MoKeT mpeacTaBisaTh coboit mobdyo monekymy JHK, mms
KOTOPOH JKelaTeslbHa SKCIPECCHs TPaHCKpHUNTa. Takas dKCHPECcCHs TPAHCKPHUIITA MOXKET IMPUBECTH K TPAHCII-
uu mosrydenHoit mostekyisl MPHK u, Takum obpasom, k skcnpeccun Oenka. B kauecTBe ajabTepHATHBBI, Ha-
npuMmep, TpaHckpuoupyemas monekyna JJHK moxer ObITH CKOHCTpYHpOBaHA Tak, YTOOBI B KOHEYHOM HTOTE
BBI3BaTh CHIDKEHHE IKCIPECCHH OIPENENICHHOTO IeHa Win Oenka. B omHOM BapuaHTe OCYIIECTBICHHS 3TOTO
MO>XHO JOCTHYh C MOMOIIBI0 TpaHCKpuOmpyemoi Monekyinsl JIHK, opueHTHpOBaHHONW B @aHTUCMBICIOBOM Ha-
npasyieHnd. CrielUanucT B JaHHOH 00J1acTH TEXHUKH 3HAKOM C MCIOJIb30BaHUEM TaKOH aHTHCMBICIIOBOH TEXHO-
noruu. JIroOoi reH MOXKeT OBITh OTPUIATENLHO OTPETryTUPOBaH TAKUM 00pa3oM, M B OJTHOM BapHaHTE OCYILIECT-
BJIEHHS TpaHCKpuOupyemast Mmoisiekyina JJHK Mosker OBITH CKOHCTpYHpOBaHa [UISl CYNIPECCHH KOHKPETHOTO T'eHa
nocpeactBoM skcrpeccun Mostekyasl AuPHK, MmuPHK mmm mukpoPHK. Takum oOpa3om, oanH BapHaHT ocCyliie-
CTBJICHUSI M300pETEHHs MPEACTaBIseT co00il Monekyy pekomOunantHoit JIHK, conmepkarmiyro peryssiTopHbIH
9JIEMEHT 110 M300pPETeHHMIO, TAKOH Kak Te, yTo npenacraieHs! B Bune SEQ ID NO: 1-5, ¢pyHkumoHansHO cBs3aH-
HBIE C TETEPOJIOTHYHON TpaHCKpuOUpyemoit Mmonekynoi JIHK, 4To0b1 MOy THPOBATh TPAHCKPHUIIIIMIO MOJIEKYJIBI
tpanckpubupyemoit JJHK Ha xemaeMoM ypoBHE WM B JKeTaeMOM 00pasiie, Korna KOHCTPYKIUS HHTETPUPOBAHA
B T€HOM TPAHCTEHHON PAaCTHTEIHHOH KIIETKH. B 07HOM BapHaHTe OCYIIECTBICHUS TPAaHCKpUOUpyeMasi MOJIeKya
JHK conmeput Komupyromyio 0emok 001acTs TeHa, a B JpyroM BapuaHTE OCYIIECTBICHUS TPAaHCKpUOUpyemas
moutekyia JIHK comep)kuT aHTHCMBICTIOBYIO 00JIaCTh TeHa.

I'ensl, mpeacTaBisAONINEe aArPOHOMUYECKUN HHTEPEC.

Tpanckpudbupyemas monekyna JJHK moxer npencraBisats coOoi TeH, NpeICTaBISIONINNA arpOHOMUYECKHH
unTepec. Mcnonb3yemslii B JaHHOM JOKyMEHTE TEPMHH "T€H, NpPeICTABIAIOIIMNA arpOHOMHYECKHH uHTepec”
OTHOCHTCSI K TpaHcKpuOupyemoii moinekyne JIHK, xoTopas mpu skcrpeccHu B OIpEAETIeHHON pacTHTENHHOM
TKaHHM, KJIETKE WM TUIE KJIETOK IPHUIACT KEJTaeMYI0 XapakTepUCTUKY. [IpoyKT reHa, npeacTaBIsIoLIero arpo-
HOMHYECKHI MHTEpEC, MOXKET AEHCTBOBATh BHYTPH PACTEHUS, YTOOBI OKa3bIBaTh BIMSHUE Ha Mopdororuio, ¢u-
3HOJIOTHIO, POCT, Pa3BUTHE, YPOXKAHHOCTH, COCTAB 3€pHA, MPOQWIHP MUTAHUS, YCTOWIUBOCTh K OOJIC3HAM WIH
BPEIUTEISIM H/WIH YCTOMIMBOCTE K OKPYKAIOIIEH cpe/ie TN XMMUIESCKIM BEIIeCTBaM, WIM MOXET JeHCTBOBATh
KaK TEeCTUIN] B paIlFioHEe BPEIUTENs, IUTAIOIIETOCs pacTeHHEM. B ofHOM BapuaHTe OCYIIECTBICHUS H300peTe-
HUS PETYJIATOPHBIN AJIEMEHT 10 M300PETEHHIO BKJIIOUEH B KOHCTPYKIMIO TaKUM 00pa3oM, 4TO PETryIATOPHBIN
3JIeMEeHT (YHKIIMOHAJBHO CBSI3aH C TpaHCKpuOupyemoii monekynoit JIHK, xotopas npencrasisier coOOi TeH,
MPEICTABISIIOMINI arpOHOMHYECKH MHTEpec. B TpaHCTeHHOM pacTeHHH, COIepiKalleM TaKyl KOHCTPYKIHIO,
SKCIpPECCHsl TeHa, MPEACTABISAIOIEr0 arPOHOMUYECKUN HHTEPEC, MOKET NPUIABATh MOJIE3HBIH arpOHOMHYECKHIH
npu3Hak. [1one3HbIi arpOHOMUYECKHH TPU3HAK MOXKET BKIIIOYATh, HAIIPUMEP, IOMUMO MIPOYET0, YCTOWYUBOCTD
K repounmaam, 6ops0y ¢ HacCEKOMBIMHU, MOAN(DHUIMPOBAHHYIO YPOXKaHHOCTh, YCTOMYMBOCTh K OOJIE3HSIM, YCTOM-
YMBOCTh K TaTOT€HaM, MOJIU(HIIMPOBAHHBIA POCT M Pa3BUTHE PacTeHUH, MOAM(PHUIMPOBAHHOE COAEp’KaHHE
Kpaxmaina, MOAH(UIIMPOBAaHHOE COJIEp)KaHUE Maciia, MOIU(PHIUPOBAHHOE COACPIKAHUE KUPHBIX KHUCIIOT, MOJIHU-
¢unupoBaHHOe cozaepxkaHue Oenka, MOTU(UIIMPOBAHHOE CO3pEBaHUE (DPYKTOB, YIIydIIEHHAs MHUTATEIbHOCTD
JUT KMBOTHBIX M YeJIOBEKA, TPOM3BOICTBO OHOIIOIMMEPOB, YCTOWYMBOCTh K CTPECCaM OKpY’KaroIiel Cpespl,
(hapMarieBTHYECKIE TEeNTHIBI, YIIyUIIeHHBIE TEXHOJIOTHYECKNE KadeCTBa, YIYUIICHHBIH BKYC, MOJE3HOCTh IS
MIPOM3BOJICTBA THOPUAHBIX CEMSH, YIy4YIIEHHOE IPOM3BOACTBO BOJIOKOH, YCHJICHHOE CBS3BIBAHWE yTiepona U
JKeJlaeMoe POU3BOACTBO OHOTOILIHBA.

[Ipumeps! TeHOB, MPEACTABIAIOMINX arPOHOMHYECKUH MHTEpEC, M3BECTHBIC B JAHHOH 00JACTH TEXHHUKH
BKJIIOYAIOT T€ KOTOphIE oOecreunBaroT ycToiunBocTh K repounuaam (matentsl CIHA Ne 6803501; 6448476;
6248876; 6225114; 6107549; 5866775; 5804425; 5633435 u 5463175), moBbIIEHUE yPOKAHNHOCTH (TATCHTHI
CIIIA Ne USRE38446; 6716474; 6663906; 6476295; 6441277; 6423828; 6399330; 6372211; 6235971; 6222098
u 5716837), 6ope0y ¢ HacekombiMu (mateHThl CIIIA Ne 6809078; 6713063; 6686452; 6657046; 6645497;
6642030; 6639054; 6620988; 6593293; 6555655; 6538109; 6537756; 6521442; 6501009; 6468523; 6326351;
6313378; 6284949; 6281016; 6248536; 6242241; 6221649; 6177615; 6156573; 6153814; 6110464; 6093695;
6063756; 6063597; 6023013; 5959091; 5942664; 5942658 5880275; 5763245 u 5763241), yCTOHIUBOCTE K
rpubHBIM 3a0oneBanusaM (mateHThl CIITA Ne 6653280; 6573361; 6506962; 6316407, 6215048; 5516671,
5773696; 6121436; 6316407 u 6506962), ycroiiunBocTh k BupycaM (mareHThl CIIIA Ne 6617496; 6608241;
6015940; 6013864; 5850023 1 5304730), ycroituuBocTh K HemaTogaM (mateHTsl CIIIA Ne 6,228,992), ycroitun-
BOCTh K OakTepuasbHBIM 3a0oneBanusaM (mateHT CIHIA Ne 5516671), pocT u pa3BuThe pacTeHUH (MATCHTHI
CIIIA Ne 6723897 u 6518488), npoxyrupoBanue kpaxmana (marentsl CIIHA Ne 6538181; 6538179; 6538178;
5750876; 6476295), momudurnmpoBanHoe mpoayiupoBanue macia (mareHtsl CIIIA Ne 6444876; 6426447 u
6380462), nossiienHoe npoayupoBanue Macen (matentsl CIIA Ne 6495739; 5608149; 6483008 u 6476295),
MOJIM(UIMPOBAHHOE colepKaHue KUPHBIX KUcHoT (matentsl CIIIA Ne 6828475; 6822141; 6770465; 6706950;
6660849; 6596538; 6589767; 6537750; 6489461 u 6459018), BeIcOKOE MpoayIMpoBanue Oenka (marent CIIA
Ne 6380466), co3peBanue ¢pykros (mareHT CHIA No 5512466), ymydrieHHas MUIICBas LEHHOCTD YIS KHBOT-
HBIX ¥ yenoBeka (marteHtsl CLIA Ne 6723837; 6653530; 6541259; 5985605; u 6171640) 6uononumMeps! (maTeH-
b1 CIIIA Ne USRE37543; 6228623; u 5958745 u 6946588), cTpeccoycTORIMBOCTh K (aKTOpaM OKPYKArOIICH
cpenpl (matent CIIIA Ne 6072103), dhapmaneBTuueckne MENTHIBI U CEKpeTHpyeMble menTus! (matentsl CIIA
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Ne 6812379; 6774283; 6140075 m 6080560), ymy4mieHHbIe XapakTepucTHKH co3peBanus (mateHt CIIA
Ne 6476295), ynyumennas ycBosiemocts (mateHT CIIIA Ne 6531648) uuzkuii ypoBeHs padunossl (mareHt CILIA
Ne 6166292), npombinuieHHOE pou3BoaACcTBO GepMenToB (mateHT CIIA Ne 5543576), ynydmeHHbINH BKyC (T1a-
teHT CIIA Ne 6011199), dukcanus azora (marent CHIA Ne 5229114), npoayiupoBaHie THOPUIHBIX CEMSH
(marent CIIA Ne 5689041), mpomymupoBanue BoJjiokHa (mateHTsl CIITA Ne 6576818; 6271443; 5981834 u
5869720) u npomynuposanue OnotorummBa (rmateHT CIIA Ne 5998700). B xadecTBe albTepHATHBHI T€H, MPEI-
CTaBISAIOMINN arpOHOMUYECKUN MHTEPEC, MOKET BIUATH HA yYKAa3aHHBIC BBINIC XapaKTEPUCTHKH WIH (HEHOTHUIIHI
pacrenuii, kogupysa Moiekyiny PHK, kotopast BbI3bIBaeT 1iejeHaNpaBiIeHHYI0 MOAYJISIIIUIO SKCIIPECCUU T'eHa dH-
JIOTEHHOT'0 T'eHa, HallpUMeEp, C TIOMOIIBIO aHTHCMBICIIOBOH (cM., Harpumep, nareHT CLHA Ne 5107065); unrudu-
pyromeit PHK ("PHKu," Bkmtouas monymsnuto 3xcnpeccun reHoB MUkpoPHK-, MuPHK-, Tpanc-zaelicTByromas
MuPHK- u mostamHeie MexaHu3MBI, omocpenoBannsie MPHK, HampuMep, kak OMucaHo B OMYyOJIMKOBAaHHBIX 3a-
sBkax CIIA 2006/0200878 u U.S. 2008/0066206, u B marenTHO#1 3asBke CILIA 11/974,469); nnn MeXaHU3MEI,
orocpenoBanHble Kocynpeccrueil. PHK Tarke MoxeT mpencraBisTh co0oil karamurndeckyto monekyny PHK
(manpumep, pub0O3uUM WM pHOONEpEeKIIIoYaTeNb; cM., HanpuMep, nareHt CLLIA 2006/0200878), ckoHCTpyHpO-
BaHHYIO IS PacCIIeIUICHHs JKeJaeMoro dHaoreHHoro npoaykra MPHK. B manHON 007acTH TEXHUKH W3BECTHBI
CHOCOOBI KOHCTPYHPOBAHUS M BBEICHUS KOHCTPYKITMHA B KIETKY TaKHM 00pa3oM, YTO TpaHCKpHOHUpyemas MoJe-
kyna JIHK TtpaHckpuOupyeTcs: B MOJIEKYITy, CIIOCOOHYIO BBI3BIBATH CYNPECCHIO TEHA.

CenekTupyeMble MapKephbl.

TpaHCTEHBI CENEKTHPYEMBIX MapKEPOB TAaKXKE MOYKHO HCIIOJIB30BATh C PETYISTOPHBIMH DJIEMEHTAMH 10
n3o00pereHuto. Mcmonb3yeMblit B JaHHOM JOKYMEHTE TEPMHH "TPaHCTEeH CEJCKTHPYEeMOTro Mapkepa" OTHOCHUTCS
K 000 TpaHckpuOupyemoii monekyrne JHK, skcrnpecchio KOTOpPOH B TPaHCTEHHOM PACTCHHH, TKaHU WA
KJIETKE WIHM €€ OTCYTCTBHE MOYKHO KaKMM-JTHOO 00pa3oM IOJBEPrHYTh CKPHHUHTY WM OLleHUTh. CeleKkTupye-
MBbl€ MapKepHBIE T€HBI U CBSI3aHHBIE C HUMHU METO/IBI CEJICKIIMY M CKPUHHHTA /ISl UCTIOJIb30BAHMS P MPAKTHYe-
CKOM OCYIIECTBJICHUH N300pETEHNsI N3BECTHHI B JAHHON 00JACTH TEXHUKU M BKJIIOYAIOT, HO HE OTPaHIMYMBAIOTCS
nuMH, Tpanckpuoupyemsie Monekynsl JJHK, kogupyromme B-raroxyporuaasy (GUS), 3eneHslit GpiryopeceHTHBIN
6enok (GFP), 6enkn, npunaromue ycTOMYMBOCTh K aHTHOMOTHKAM, M OCJIKH, IPUIAIOIIIE YCTOMYMBOCTh K rep-
ounam. [IpumMep TpaHcreHa cenekTupyeMoro Mapkepa npeacrasiet kak SEQ ID NO: 8.

PenaktupoBanue renoma.

Heckopko BapHaHTOB OCYIIECTBICHHS OTHOCATCS K KOHCTpYKIuH pekomomaanTHoi JIHK, comepkameit
SKCIIPECCHOHHYIO(BIe) KacceTy(bI), COACPIKAIIYIO MOCIIeI0BATEIBHOCTD, IO MEHBIIEH Mepe Ha okoiIo 85% wuaeH-
traHyto o60# 3 SEQ ID NO: 1-5, mim ee pparMeHT, GyHKITMOHATHLHO CBS3aHHBIN C TE€TEPOJIOTHIHOM TOCIIe-
noBatenbHOCTBIO JIHK, xomupyromelt caitt-crieruudeckuii pepmeHT MoauduKauyu reHoMa W/wim JTI000# ac-
COIMUPOBAHHBIH(e) OeMoK(M) TSI OCYIIECTBICHUS MOAU(DHUKAIMK TeHOMa. JTH KacCeThl, dKCIPECCUPYIONTHE
HyKJIea3y, MOTYT IIPHCYTCTBOBATh B TOH K€ MOJIEKYJIC MJIM BEKTOPE, YTO M JIOHOPHAS MaTpHIa JUIsl MaTPHIHOTO
penaktupoBaHus (B IIUC), WM B OTACITBHON MOJICKYJIe WIK BeKTope (B TpaHc). B maHHOW 00IacTH TEXHUKH U3-
BECTHO HECKOJIBKO CIIOCOO0B pelaKTHPOBAHMS, BKIIIOUAIOIINX Pa3INYHbIC CTICU()UIHBIC JUTS TIOCIIE0BATEIILHO-
cT (epMeHTHl MoIu(UKaIK TeHoMa (MIM KOMIUIEKCH OenkoB u/mim Hanpasisiiomux PHK), kotopeie Moau-
¢unupyror renomuyio JJHK. B HekoTOphIX BapHaHTax OCYIIECTBICHUS calT-crienuduieckuii pepMeHT Moau-
(ukanmu reHoMa MOIU(DUIIUPYET TEHOM, HHAYIUPYS ABYXIenodednbiit pa3pbeiB (DSB) wim pa3preiB B kemaeMoM
TEHOMHOM CaiTe WM JIOKyce. B HEKOTOPBIX BapHaHTax OCYIIECTBIICHHUS B Tpollecce BoccTaHOBIeHMs DSB mm
OJTHOLICTIOYECYHBIX pa3pe30B, BBEACHHBIX (GepMEHTOM MOAU(HUKAaU TeHoMa, ToHopHas mMaTpuaHas JJHK moxer
MHTETPUPOBAThCA B reHOM B MecTe DSB mimm omHOUIEnoueyHoro paspezanus. B HEKOTOPBIX BapHaHTaX OCYIIe-
CTBJICHHS B TIpoliecce BoccTaHOBICHHUS DSB mnm oxHOIENIOYEeYHOTO pa3pe3aHus, BBEICHHOTO (PEPMEHTOM MO-
TUUKAIAA TeHOMa, B TEHOM MOXeET OBITh BBeJIeHAa WHCEPIIMOHHAS WM AefielnonHas myrarus (indel). B Hexo-
TOPBIX BapHaHTaX OCYIIECTBIICHUS calT-crieliuduuecKuii pepMeHT MOIU(UKAINU T€HOMA BKIIIOYACT IIUTHIMH-
Je3aMuHa3zy. B HEKOTOPBIX BapHMaHTax OCYIIECTBICHHs cailT-crierupuueckuii GpepMEeHT MOAN(PUKAIINE TeHOMa
BKJIIOYAET aJICHNH/Ie3aMHUHa3y. B nanHOM u300pereHnn caiT-cnenuduyeckne GpepMeHTh MOTU(HKAIMK TeHOMa
BKJIIOYAIOT JH/IOHYKJICa3bl, PEKOMOMHA3bI, TPAHCIIO3a3bl, I€aMUHA3bl, XEJIMKa3bl, OOpaTHbIC TPAHCKPHUITAa3bl U
M00y10 MX KOMOWHAIHIO.

Heckosbko BapraHTOB OCYILIECTBICHHSI OTHOCSATCS K PEryJIITOPHOMY 3JIEMEHTY T'eHa, KaK OIHCAHO B JaH-
HOM JIOKYMEHTe, (QYHKIIMOHAIEHO CBSI3aHHOMY C T€TEPOJOTHYHOMN TpaHckpuOupyemoit monekynoi JIHK, xomn-
pyromiei oquH Ui 6ojiee KOMIOHEHTOB CHCTEMBI peIaKTHPOBaHMs reHoMa. CHCTEMBI PeJaKTHPOBAaHUS TeHOMA
MO>KHO HCIIOJIb30BaTh JJISi BBEACHHS OTHOW WM Ooyiee BCTaBOK, AENEIUH, 3aMEH, MOAU(PHUKAIIUH OCHOBAHHH,
TPAHCIOKAIIMA WM WHBEPCHH B TEHOM KIETKH-XO3SMHA. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS T'CH-
PETYISTOPHBIA 3JIEMEHT, KaK ONMMCAHO B JAHHOM JOKYMEHTE, (yHKIMOHATIHHO CBS3aH C TETEPOJIOTHYHON TpaHC-
kpubupyemoit mosexyinoit JJHK, xomupyromeit cnenuduansiii s nocnenoBarensHocTH JIHK-cBs3pIBarommii
JIOMEH, Takoi kak 3¢dekTopusiii 0enok CRISPR-Cas, 6e10k IIMHKOBOTO Majblia WIH OEJIOK aKTHBATOpa TPaHC-
kpuniuu (TAL). B Hekoropsix Bapunantax ocymiectBieHus IHK-cBs3piBaronmii qomMeH, crieninUIHBIN K T0-
CJIC/IOBATENILHOCTH, MOXKET IPE/ICTABIATE COOOM CIUTHIN Oeslok. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS T'€H-
PETyJISATOPHBINA 3JIEMEHT, ONIMCAHHBIN B TaHHOM JIOKYMEHTE, (PyHKIMOHAIBHO CBSI3aH C T€TEpPOJOTUYHON TpaHC-
kpubupyemoit Monekynoit JJHK, xomupyromeit apdexropusiii 6emok CRISPR-Cas. B HexoTOphIX BapuaHTax
ocymectBiieHust 3¢ dekropapiii 6emoxk CRISPR-Cas BoiOpan u3 cuctembl CRISPR-Cas Ttuma I, cuctemsr

=]

-10 -



046899

CRISPR-Cas tuna II, cucremsr CRISPR-Cas Tuna III, cucremsr CRISPR-Cas Tuna IV, cuctemsr CRISPR-Cas
tuna V umu cuctemsl CRISPR-Cas tTuna VI. B HeKoTOpBIX BapHaHTax OCYIECTBICHUS I'€H-PETyIATOPHBII 211e-
MEHT, KaK OMICAaHO B JaHHOM JIOKyMEHTE, (yHKIIMOHAIBHO CBA3aH C FETEPOIIOTUYHON TPaHCKPHOHUpPYyeMoil Mo-
nexynoit IHK, xomupytomeit Hampasisiomyo PHK. Mcmonp3yemblii B JaHHOM TOKYMEHTE TEpMUH ''HampaB-
msirorast PHK" wimm "rPHK" otHOcuTCs k PHK, KoTOpas pacmo3naeT 1enneByto nocienoBatenbHocTh JJHK n Ha-
npasysger win "HarenuBaeT" dddexTopubiii 6emok CRISPR k meneroii mocnenoarensHoctn JIHK. Hampas-
nsiroriast PHK cocrout n3 o6mactu, komruiementapaoi JIHK-mumenn (HaseiBaemoii crPHK), n obmacTu, cBs3bI-
Baromelt dddexropusiii 6enok CRISPR (HazsiBaemoii tracrPH). Hanpasmnsionas PHK moxxet npencraBisate co-
oot oqay monekyny PHK (orPHK) wnu nee otnenbabie Monekynsl PHK (mByxkommonentHas rPHK). B Hekoro-
prIx BapuaHTax ocymectsieHus rPHK moxer nononauTensHo copepxars marpuiyy PHK (nerPHK) mnst oGpart-
HOHM TpaHCKpuNTa3bl. HecKoJIbKO BapHaHTOB OCYIIECTBICHUSI OTHOCSATCS K TeH-PETYJISTOPHOMY DIIEMEHTY, Kak
OIMCaHO B JIaHHOM JOKyMEHTE, (PyHKIHOHAIIFHO CBS3aHHOMY C I'€TEpOJIOTMYHOH TPaHCKPHOMPYEMOIl MOJIEeKy-
noit IHK, xomupyromeii onuH mim Oojiee KOMIIOHEHTOB cHcTeMbl penakthpoBaHusi reHoma CRISPR-Cas,
Birovaroniei addexropusiii 6enok CRISPR-Cas n nampasistomyto PHK. Ilpumepsr sddexropHbix Oeskos
CRISPR-Cas BkirO9ar0T, TOMHMO TIpodero, 3gdexropusie oenkn Cas9, C2cl, C2c¢3, C2c4, C2c5, C2c8, C2c9,
C2c10, Casl2a (Taxxke u3BecteH kak Cpfl), Casl12b, Casl2c, Casl2d, Casl2e, Casl12h, Casl2i, Casl2g, Casl3a,
Cas13b, Casl3c, Casl13d, Casl, Casl1B, Cas2, Cas3, Cas3', Cas3", Cas4, Cas5, Cas6, Cas7, Cas8, Cas9 (Taxxke
m3BecteH kak Csnl m Csx12), Casl0, Csyl, Csy2, Csy3, Csel, Cse2, Cscl, Csc2, Csas, Csn2, Csm2, Csm3,
Csm4, Csm5, Csm6, Cmrl, Cmr3, Cmr4, Cmr5, Cmr6, Csbl, Csb2, Csb3, Csx17, Csx14, Csx10, Csx16, CsaX,
Csx3, Csx1, Csx15, Csfl, Csf2, Csf3, Csf4 (dinG), Csf5, Casl4a, Cas14b u Casl4c. B HEKOTOphIX BapuaHTax
OCYIIECTBIICHHSI TEH-PETYJISATOPHBINA JIEMEHT, KaK OINHMCaHO B JaHHOM JOKYMEHTE, (YHKIMOHAJIBHO CBS3aH C
a¢pdexropupiM O6enkom CRISPR-Cas, comepkanyM MyTamuio B ero HyKJIe€a3HO-aKTUBHOM caiite (Hampumep,
RuvC, HNH, nanpumep, RuvC-caiiT Hykneasnoro nomena Casl2a; Hanpumep, RuvC-caiitr u/mmm caiitt HNH
nomena Hykineasbl Cas9). D¢dexropusiii Oenox CRISPR-Cas, nmerommii MyTanuio B CBOEM HyKJIEa3HO-
aKTHBHOM caiiTe M, CJIeZI0OBAaTENIbHO, OOJIbIIe HE OOJIIAIOIIMKA HyK/Iea3HOH aKTHBHOCTBIO, OOBIYHO Ha3bIBAIOT
"mMepTBeIM", HapuMmep, dCas. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS JOMEH WJIH MOJHIENTH () PeKTOpHOTO
6emka CRISPR-Cas, nMeromuii MyTaIyio B CBOEM aKTHBHOM CalTe HYKJIea3bl, MOXET UMETh HAPYIICHHYIO A
CHW)KCHHYIO aKTHBHOCTH TI0 CpaBHEHUIO ¢ TeM ke dpdexTopabiM 6enkom CRISPR-Cas 6e3 myTtanuu. B HekoTo-
PBIX BapHaHTaX OCYIIECTBICHHUS PETYIATOPHBIN 3JIEMEHT T'€Ha, KaK ONHCAaHO B JAaHHOM JIOKYMEHTE, (yHKIIHO-
HaTbHO cBs3aH ¢ 3ddexropHbiM OenkoMm CRISPR-Cas, mMeromuyM MyTalyio B CBOEM HYKJI€a3HO-aKTHBHOM
caiiTe UIA CO3MaHWs HYKIEa3HOH aKTHBHOCTH, (YHKIMOHAJIBHO CBSI3aHHOH C (QepMeHTOM oOpaTHOH
TPAHCKPHIITA3BL.

TpaHchopmanus KIETOK.

N300peTenne Taxke HaNpaBJICHO Ha CIIOCO0 MOIydeHHs! TpaHC(HOPMUPOBAHHBIX KIETOK U PACTEHHH, KOTO-
pBIC COIepKaT OIHMH WIH HECKOJBKO PErYJIATOPHBIX 3JIEMEHTOB, (DYHKIIMOHAHFHO CBS3aHHBIX C TPAaHCKpUOUpYe-
Moii monexynoi JJHK.

Tepmun "Tpancdopmarmsn” oTHOCHTCS K BBeAeHUIo Mosiekynsl JJHK B xo3smua-penunuenra. Mcnomnb3ye-
MBI B TaHHOM JTOKyMEHTE TEPMHH "XO3UH" OTHOCHUTCS K OaKTepHsiM, TpruOaM WIIA PacTeHUSM, BKITIOUas JTFOObIE
KIIETKH, TKaHW, OPTaHbl WM MOTOMCTBO OakTepwid, rprOOB WIM pacTeHHW. TKaHW W KJIETKW PACTCHUH, Mpej-
CTaBIISIOMINE OCOOBIN MHTEpEC, BKIIFOYAIOT MPOTOILIACTHI, KAJUTYChl, KOPHH, KIIyOHH, CEMeHa, CTeONH, JIHCTHA,
TIPOPOCTKH, 3aPOBIIIN U MBUIBITY.

Kak wcrmone3yercss B JaHHOM JTOKYMEHTE TepMUH "TpaHcHOpMHUpOBAaHHBINH" OTHOCHUTCS K KJIETKE, TKaHH,
OpraHy WU OPTaHU3MYy, B KOTOPEIH Obllla BBeJcHA gykepoaHas moiiekyna JIHK, Takas kak koHCTpykuus. Bee-
nerHas moniekyna JJHK mMoxkeT ObITh BeTaBiieHa B reHOMHYIO JIHK pelunueHTHBIX KIeTKH, TKaHU, OpTaHa WIH
opraHu3Ma TakuM o0pa3oM, 4to BBeZeHHas Monekyna JJHK Hacnenyercs mocnenyromum moromctBoM. "Tpanc-
rerHas" Wik "TpaHCchOpPMHUpPOBaHHAS" KIIETKA WM OPTaHU3M MOXKET TaKKE BKIIOYATH MOTOMCTBO KJICTKH WIJIH
OpraHu3Ma U TIOTOMCTBO, MTOJYYCHHOE B PE3YJIbTATe MPOrPaMMBbl CKPEIIUBAHHUS, B KOTOPOU TaKOW TPAHCTCHHBIN
OPTaHU3M HUCTIONB3YEeTCS B KAUECTBE POTUTENS B CKPEIIMBAHUH U MPOSBISCT HM3MECHCHHBIN ()CHOTHIT B Pe3yJIbTa-
Te pucyTcTBUs uyxkepoaHoit monekyinsl JJHK. Beenennas monexyna JJHK taxxke MoXkeT BpeMEHHO BBOJIUTHCS
B KJIETKY-PEIMIINEHT, TaK 4TO BBeAeHHas monekyna JJHK He HacmemyeTcs mociaexyronuM moTOMCTBOM.

TepmuH "TpaHCTeHHBIH" OTHOCHTCS K OaKTepuu, TpUOKY WM PACTEHUIO, COJAEpIKaIleMy OJHY WIH He-
CKOJIbKO reTeposiornyHbix mojekyn JHK.

CrienanucTaM B TaHHOW 00JIACTH TEXHUKH XOPOIIO U3BECTHO MHOTO cItoco0oB BBeneHMs Mojekyn JJHK B
KJIETKH pacTeHuH. [Ipomecc 0OBIYHO BKIIFOYAET 3TAIBl BRIOOpA MOAXOASIIEH KISTKH-X03sIMHA, TpaHC(hOopMauu
KJICTKH-X03s/MHA BEKTOPOM U TOJIYYCHUs TPAaHCHOPMHUPOBAHHONW KIIETKU-X03simHA. CHOCOOBI M MaTepHalbl s
TpaHc(hopMaIMU KICTOK PACTCHUH MyTeM BBEICHHUS PACTUTECIHFHON KOHCTPYKIIUHM B TCHOM PACTCHUS TIPU OCYIIC-
CTBJICHUH HA IPaKTHKE HACTOSIIEr0 M300pETEHMSI MOTYT BKIIIOUATh JIO0OH M3 XOPOLIO U3BECTHBIX U IPOAEMOH-
CTPHPOBAHHBIX croco0oB. [Tomxonsmue crocoObl BKIIOYAIOT, HO HE OrPaHUYMBAIOTCS MMH, 0aKTepHAIbHYIO
uHpekuo (Hanpumep, Agrobacterium), OnnapHsle BAC-BekTopsl, npsamyio nocraBky JIHK (mampumep, ¢ no-
mompto [I9T-onocpenoBanHol TpaHcopManuy, ONOCPETOBAHHOTO BBICYIIMBAaHWEM/MHTHOMPOBAaHUEM IIOTJIO-
menus JJHK, snexrpomnoparnum, nepeMemnBaHus ¢ BOJOKHAMHU KapOnaa KpeMHHSI M YCKOPEHHS YaCTHII, TOKPHI-
th1x JIHK), pemaktupoBanue reHos (Hanpumep, cucteMbl CRISPR-Cas), cpenu mpodero.
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KreTku-x03s€Ba MOTYT TPEACTABIIATE COOOH JFOOYIO KIIETKY WJIM OpTraHW3M, HAPUMEpP KICTKY pacTCHUS,
KJICTKY BOJOPOCIH, BOAOPOCIH, KIETKY Tprba, rpud, KIeTKy OaKTepHU WIIH KICTKY HAaCEKOMOTO. B KOHKpPETHBIX
BapHaHTaX OCYIIECTBICHUS KIIETKH-XO035i€Ba M TPaHC(HOPMHUPOBAHHBIE KJIETKH MOTYT BKJIIOYATh KIETKH KYJIb-
TYpPHBIX pacTeHHi. TpaHCTeHHOEe pacTeHHE BIIOCIEICTBUN MOXKET OBITh PETEHEPUPOBAHO M3 KIETKU TPAHCTCHHO-
TO pacTeHus 1Mo m300peTeHnio. Vcmonb3ys 0OBIYHBIE METOMABI CEJCKIIMHA WM CaMOOTBUICHHUE, U3 ITOTO TpPaHC-
TEeHHOTO PacTEeHUS MOYKHO ITOJIYIUTh ceMeHa. Takue ceMeHa U IOJTYyYeHHOE MOTOMCTBO PaCTEHUS, BEIPAIIIEHHOTO
W3 TaKWUX CeMsH, OyIyT coaepkarb MoJiekyinry pekomOuHanTHoi JIHK mo HacTosmemMy n300peTeHHIo H, ClIeao-
BaTENBHO, OyIyT TPAaHCTEHHBIMH.

TpaHCTeHHBIC pacTEHUs MO HACTOSIIEMY H300PETCHHUIO MOTYT CaMOOTBUIATHCS JUIS TIOJYYICHUS] CEMSH TO-
MO3HUTOTHBIX TPAHCTEHHBIX PACTCHHUH IO HACTOSALIEMY H300pPETCHUIO (TOMO3HTOTHBIX IO MOJIEKYJEC PEKOMOU-
HanTHOW JIHK) mim ckpelmBaThcs ¢ HETPAHCTCHHBIMU PACTCHUSIMH T JPYTUMH TPAHCTCHHBIMU PACTCHUSIMU
JUTSL TIOTYYCHUS] CEMSH JUIS TETEPO3UTOTHBIX TPAHCTEHHBIX PACTCHHUI IO HACTOSIIEMY U300peTeHHIO (TeTepo3u-
TOTHBIX 10 pekoMOuHaHTHOU Monekyie JIHK). Kak roMo3UroTHeIe, TaK ¥ TETEPO3UTOTHBIC TPAHCTCHHBIC PacTe-
HUS YIIOMHHAIOTCS B JAHHOM JTOKYMCHTE Kak "pacTeHUS-MOTOMKH'. PacTCHHA-TIOTOMKH MPEICTABISIOT COOOU
TpPaHCTEHHBIE PACTEHHS, MPOMCXOAIINE OT MCXOTHOTO TPAHCTEHHOTO PACTCHHS U COIEPIKAIINE MOJIEKYIy pe-
koMmOuHanTHOH JIHK mo Hactosmemy m3obperennto. CeMeHa, TOTydeHHBIE C MCIIOJIb30BAaHUEM TPAHCTCHHOTO
pacTeHHs 10 HaCTOSIIEMy H300pETeHHIO, MOKHO COOMpPATh W WCIONB30BaTh JJIS BRIPAIIWBAHUS TOKOJICHHH
TPAHCTEHHBIX PACTEHUIl, T.€. PACTEHHH-IIOTOMKOB IO HACTOSIIEMY W300pETEHHIO, CONEPKAIINX PEKOMOMHAHT-
Hyro Mosiekyny JIHK mo HacTosmemMy n300peTeHnI0 U SKCIIPECCUPYIOMIMX T'eH, PEICTABIISIONINA arpOHOMHUYe-
ckuit maTepec. OMUCaHus CIIOCO00B CENEKITNH, KOTOPhIe OOBITHO MCIIONB3YIOTCS U PAa3HBIX KYIBTYDP, MOXKHO
HaWTH B OJJHOM W3 HECKOJIbKHX CIIPAaBOYHBIX M3JaHu, cM., HanpumMep, Allard, Principles of Plant Breeding, John
Wiley & Sons, NY, U. of CA, Davis, CA, 50-98 (1960); Simmonds, Principles of Crop Improvement, Longman,
Inc., NY, 369-399 (1979); Sneep and Hendriksen, Plant breeding Perspectives, Wageningen (ed.), Center
for Agricultural Publishing and Documentation (1979); Fehr, Soybeans: Improvement, Production and Uses, 2™
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).

TpanchopMupoBaHHBIE PACTEHUS MOXKHO aHAJM3UPOBATH HA HAIWYHE T€HA WM T'€HOB, MPEICTABIISIOMINX
WHTEpEC, U YPOBHA W/HIN NMPOQUIS SKCIIPECCHH, MPUIABAEMBIX PETYISATOPHBIMU AJIEMEHTAMH TI0 HACTOSIIEMY
n3o0perenmo. CrienuanucTaM B JaHHOW 00JACTH TEXHUKH MU3BECTHBHI MHOTOYHCIICHHBIE CIOCOOBI, JOCTYITHBIE
JUTS aHAIIN3a TPaHCPOPMHUPOBAHHBIX pacTeHuil. Hampumep, crioco0s! aHamM3a pacTeHUH BKIIIOYAOT, HO HE Orpa-
HUYUBAIOTCS] IMH, Cay3epH-OJOTTHHT WIM HO3EPH-OJOTTHHT, MOAX0oAbl Ha ocHoBe [I1[P, bmoxnmudeckue aHam-
3bI, METOABI (DEHOTUITHMYCCKOTO CKPUHHMHTA, OICHKH B YCIOBHSAX DKCIUTyaTallid W MMMYHOJHATHOCTHYCCKHE
aHaIU3bl. DKCIPECCHIO TpaHCKpuOupyeMoi Mmonekyibl JIHK MOXHO M3MEpHTh ¢ MCIOb30BaHHEM PEarcHTOB U
MetonnoB TagMan® (Applied Biosystems, ®octep-Curr, Kanmdopuus), kKak ommrucaHO MPOU3BOJIUTENEM, U Bpe-
MeHHU 10 moporoBoro Iukia I[P, onpeneneHHOro ¢ WCIONB30BaHUEM MaTpHUIlbl TecTHpoBaHusS TagMan®. B
Ka4yeCcTBE allbTCPHATUBHI JUIS OLICHKU 3KCIPECCHU TPAHCTCHA MOXKHO HCIOJB30BATh PEAreHTHI M METOIBI
Invader® (Third Wave Technologies, Manucon, BuckoHcHH), ONTMCaHHBIE TIPOU3BOIUTEIIEM.

Hacrosiee n3o0peTeHue Takke OTHOCHTCS K YacTsAM PAacTCHHS 10 W300peTeHuto. YacTu pacTeHuil BKITIO-
YaroT, HO HE OTPAaHUYUBAIOTCS UMM, JTUCThS, CTCOIU, KOPHU, KIYOHH, CEMEHA, SHIOCICPM, CEMSITIOYKH U MbLIh-
y. Yactu pacTeHHi 1Mo M300pETEHHIO MOTYT OBITh XKM3HECIOCOOHBIMH, HE)XHW3HECIIOCOOHBIMH, pEreHepHupye-
MBIMH /WM HepereHepupyembIiMu. Hacrosiee n3o0peTeHrne Takke BKIIOYACT U MpeaycMaTpuBacT TpaHchop-
MHUPOBaHHBIE KJIETKH pacTeHUH, coneprxkamme Mosekyny JIHK mo nzobperenuto. TpanchopMupoBaHHbIE KICTKH
W KJICTKU TPAHCTEHHBIX PACTEHUH 110 HACTOSIIEMY H300pETCHUIO BKIIIOYAIOT pereHeprupyeMble W/IIN Hepere-
HEepUpyeMbIe KIICTKH PacTEeHHI.

Hacrosmiee nzobperenue Takke OTHOCUTCS K TOBAPHOMY IPOIYKTY, OITYICHHOMY W3 TPAHCTCHHOTO pac-
TEHUWsS WIH €r0 YacTH, cojepikamield Monekyrny pekomOunanTHor JIHK mo m3obperenuro. ToBapHbIE MPOMXYKTHI
0 M300peTeHUI0 coniepkaT oOHapyxkuBaemoe konndectBo JIHK, comeprkamee mocienoarensHocts JIHK, BbI-
Opannyto u3 rpymnmsl, cocrosimeit u3 SEQ ID NO: 1-5. Kak ucrnions3yercst B JaHHOM JOKyMEHTE, TepMHH '"TO-
BapHBIA MPOIYKT" OTHOCUTCS K JIFOOOW KOMITO3HUIIMU FUTH MPOIYKTY, COCTOSIIEMY U3 MaTepHaia, MOJIy4eHHOTO
U3 TPAHCTCHHOTO PACTCHHUS, CEMEHH, KIICTKU PACTCHUS WIIM YaCTH PACTCHUS, COJCPIKAIICH MOJICKYIY PEeKOMOU-
HantHoW [IHK mo m300peTenuto. ToBapHbIC POIYKTHl BKIFOYAIOT, IIOMIMO IPOYETo, MepepadoTaHHbIC CEMCHA,
3epHa, YaCTH pacTeHU U MyKy. TOBapHBIA MPOIYKT MO U300PETECHUIO OYJET COACpkKaTh OOHAPYKHUBAEMOE KO-
mmuectBo JIHK, cooTBercTByromEee pekomOmHanTHOH Monekyine JJTHK mo m3o0perenuto. OOHapykeHUE OTHOM
nnn Heckonbkux Takux JIHK B oOpasme MokeT OBITh MCIIOJIB30BAHO IS ONpPECIICHUS COCTaBa MM MCTOYHUKA
TOBapHOTO MPOAYKTa. MOKHO HCIIONB30BaTh JIO00W CTaHIAPTHBIN MeToa oOHapyx)eHus moiekyn JJHK, Bkiio-
4asi paCKphIThIC B JAHHOM JOKYMEHTE CIIOCOOBI OOHAPYKESHUSI.

Hacrosmee m3o0pereHre MokeT OBITH JieT4e MOHATO CO CCBHUIKOM Ha CIETYyIONINe MPUMEPHI, KOTOpHIC
MIPECTaBJICHBI B KAYECTBE MILTIOCTPAIINH M HE TPEIHA3HAUYCHBI ISl OTpaHUYEHH N300pETEHHs, eCIM He yKaza-
HO nHOe. CrenuanucTaM B TaHHON 007acTH TEXHUKHU JOJDKHO OBITH TOHSATHO, YTO CHOCOOBI, PACKPHITHIC B CJIE-
JOYIOIIMX TIpUMEpax, NPeICTaBIAIOT co00i crocoObl, OOHapy)KEHHBIE M300peTaTessIMU, KOTOPhIE XOPOLIO JIeH-
CTBYIOT IIPH TPAKTHYCCKOM IPUMECHECHUH M300peTeHHs. TeM He MCHee CIICIMATUCTHI B JAHHOW O0JIACTH TEXHH-
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KU JOJDKHBI, B CBETE HACTOSIIEr0 PACKPBITHA, NOHMMAaTh, YTO MHOTHE H3MEHEHHMS MOTYT OBITh BHECCHEI
B PacKphITble KOHKPETHBIE BapHaHTBl OCYILIECTBICHHS, U BCE )K€ MOIYYUTH MOJOOHBIH MM aHAJOTUYHBIN pe-
3yJIBTAT, HE OTXO/S OT CYIIHOCTH X 00beMa H300pETeHNUS, TI03TOMY BECh MaTepHall, U3JI0KCHHBIN WU ITOKa3aH-
HBIIl Ha NpWIAaracMeIXx TpaUUecKHX MaTephanax, CleLyeT IOHHMAaTh KaK MJUIIOCTPATUBHBIM, a HE Kak
OTpaHUYHBAIOIIUH.
IIpumepbI

ITpumep 1.

Wnentndukanus 1 KITOHUPOBAHUE PETYIATOPHBIX HJIEMEHTOB.

DTOT NMpUMeEp ONHCHIBACT MIACHTH(UKAINIO, CHHTE3 M KIOHHPOBAHUE PErYISITOPHBIX 3JIEMEHTOB JKCIIpEC-
cuH, noiry4eHHbIX 13 Andropogon gerardii (6oponaua XKepapa) u Arundo donax (apyH0 TPOCTHHKOBOTO).

HoBelii perynsiTopHbIi 2JIeMeHT YOMKBUTHHA ObUT MACHTHU(QUIIMPOBAH U BhAENeH u3 renomHoi THK on-
HOZoJIbHOTO pacteHust Buga Andropogon gerardii (6opomau Xepapa). 5'-HerpaHcnupyemyto obmacts (5'-UTR)
Ka)XJIOTO U3 TPAHCKPHUIITOB YOUKBUTHHA | UCIIOJIL30BAIH /ISl KOHCTPYHUPOBAHUS ITPaiiMepOB JUTs aMIUTH(UKALUT
COOTBETCTBYIOIINX PETYISTOPHBIX 3JEMEHTOB Ul WACHTU(GHUINPOBAHHOTO IeHa yOMKBUTHHA, KOTOPBIH BKIIIO-
gaeT (YHKIIMOHAIBHO CBsi3aHHBIC TpomoTop, Juaep (5'-UTR) u nepsbrit uaTpoH. IIpaiiMepsl HCIIONB30BAIN C
oubnmmorekamu GenomeWalker™ (Clontech Laboratories, Inc, Mayntun-Bero, Kamudophus), ckoHCTpyHpo-
BaHHBIMH B COOTBETCTBUHU C MPOTOKOJIOM HPOMU3BOXUTENS ISl KJIOHHUPOBAHUS 5'-00J1IaCTH COOTBETCTBYIOIICH
nocienoBaTensHocTn renomuoin JJHK.

Kpowme Toro, 6p1a muenTuduImpoBana u BeiieneHa Hosas 3'-UTR u3 reromuoit JIHK ogHomonsHOTO pac-
tenus Buga Arundo donax (apyHIO TPOCTHUKOBBIN).

WnentudumupoBanusii EXP 1 cOOTBETCTBYIOMMIA €My TPOMOTOp, JUAep W WUHTPOH u3 Andropogon
gerardii u 3'-UTR u3 Arundo donax npexacraBieHs! B Ta0. 1.

Tabiumna 1
I'pynma perynsTopHbIX 3JEMEHTOB IKCIIPECCHH, TIPOMOTOD,
munep, uatpoH u 3'-UTR

SEQ ID Pasmep Onucanue W/HJau peryisiTopHbie
Mpumeuanne NO: (1. 0.) anemenTbl EXP, cBA3aHHbBIE B
HanpasJjenun 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 IIpomorop
L-ANDge.Ubq:2 3 154 Jlunep
I-ANDge.Ubq:2 4 1001 Hartpon
T-ARUdo.TubA:1 5 498 3'HTO

Wnentndunnposannsie EXP u 3' HTO Obumi cCHHTE3MPOBaHBI U KIIOHUPOBAHBI C UCIIOJIH30BAaHUEM METO-
JIOB, U3BECTHBIX B JJAHHOW 00JIACTH TEXHWKH, B OMHAapHbIC BEKTOPHBIC KOHCTPYKIMHU Ul TpaHC(HOpMAIMU pac-
TEHWH B KacceTe SKCIPECCHH, MCIONB3YeMOW Uil yIpaBieHHs dKcnpeccuei B-rmokyponupassl (GUS) ms
OLICHKH MX aKTUBHOCTHU B CTaOMJIBHO TPaHC(HOPMHUPOBAHHBIX KIETKAaX PAaCTCHUI KyKypy3bl, KaK OIMHCAaHO B IPHU-
Mepax 2 u 3.

[Ipumep 2.

Anamm3z EXP-ANDge.Ubq: 5, ympasmnstomero skcrpeccueir GUS B crabmiibHO TpaHCHOPMHUPOBAHHBIX
pacTeHUsIX KyKypy3bl.

Pactenus Kykypy3sl TpaHC()OpPMHpPOBaIN BEKTOPOM, B YACTHOCTH BEKTOPOM 3KCIIPECCHU PAacTCHHMH, CO-
nepxamM EXP, EXP-ANDge.Ubq: 5, ynpasistromum sKcnpeccuedt Tpancrena B-rmokypornaassl (GUS). Io-
JydeHHbIE PACTCHUS aHAIN3UPOBAIN Ha dKcrpeccrto 6enka GUS, yToObl OLIEHUTH BIMSHUE IPYIIBI PEryISTOp-
HbIX 251eMeHTOB (EXP) Ha sKcTpeccHio n cpaBHUBAIIM CO CTaHIAPTHBIM KOHTPOJIbHEIM EXP.

Pactenuss Kykypy3sl TpaHCHOPMHUpPOBAaIM KOHCTpyKuMsmMH okcrpeccun GUS  pacrenmii. EXP,
EXP-ANDge.Ubq: 5 (SEQ ID NO: 1) knoHHpoBaiu B 6a30BBIil BEKTOP IKCIIPECCHH PACTEHUS C MCIIOJIb30BaHHU-
€M CTaHAapTHHIX METOJIOB, U3BECTHBIX B JIAHHOW 00JIaCTH TE€XHHKH. [10JTydeHHbIE BEKTOPBI SKCIIPECCHH pacTe-
HUH coliep)Kaiu JEBYIO OTpaHuYHylo o0nacte u3 Agrobacterium tumefaciens (B-AGRtu.neBast rpanuna), nep-
BYIO CEJICKIIMOHHYIO KacCETy TPaHCI'€Ha, HCTIOJIb3yEMYIO ISl CENEKLIUH TPaHC(HOPMHUPOBAHHBIX PACTUTENBHBIX
KJIETOK, MPHJAIONIYI0 YCTOMYMBOCT K repOuIuIy riaudocaTy, BTOPYIO KacCeTy TpaHCI€Ha Ul OLEHKH aKTHB-
Hoctr EXP-ANDge.Ubq: 5, uTo comepKuTcs B TpaHCTeHHOH Kaccere, comepxaieii EXP-ANDge.Ubq: 5 (SEQ
ID NO: 1), pyHKnHOHAIEHO CBSI3aHHBIA 5' ¢ Kogupylomiei mociemoBarenbHocThio Wit GUS, coctosmieit u3
nponeccupyemoro uHTpoHa (SEQ ID NO: 8), dynxkmmonamsno cBszanHoit ¢ 3'-UTR (T-Sb.Nltp4-1:1:2,
SEQ ID NO: 7), u npaByio nmorpaHudHyio obmacth u3 Agrobacterium tumefaciens (B-AGRtu. npaBas rpanuma).
Okcnpeccuto GUS, ympasnsemyto EXP-ANDge.Ubq: 5, cpaBHHBaNM ¢ dKCHpeccHel KOHTPOJIbHOW KOHCTPYK-
I[UH, aHAJIOTHYHOM NMPHUBEIEHHON BHIIIE, COAEpIKallel SKCIPECCHOHHYIO KacceTy TpaHcreHa GUS, comeprkameit
EXP, EXP-CaMV.35S+Zm.DnaK: 12 (SEQ ID NO: 6), GpyHKIHOHaIBHO CBSI3aHHBIN 5' ¢ KOAMpYIOLIEH mocie-
nosatenbHOCThI0O GUS, dyHKmonansHo cBs3anublii ¢ 3'-UTR, T-Sb.Nltp4-1:1:2.

Krerku pacteHuil KyKypy3sl TpaHC(OPMHPOBAIN C HCHONB30BAHUEM OMHAPHBIX BEKTOPHBIX KOHCTPYKIUH
JUISL TpaHC(OPMAIMHU, OTIMCAHHBIX BBIIIE, IIOCPEICTBOM Agrobacterium-ornocpeJoBaHHOW TpaHC(HOPMAINH, KaKk
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9TO XOPOIIO M3BECTHO B TaHHOW 007acTH TeXHUKU. [lonydeHHbIe TpaHC(POPMHUPOBAHHBIC PACTUTCIBHBIC KICTKH
WHIYIUPOBAIH Il 00pa30BaHUS ICIBIX PACTCHUH KYKYPY3HL.

KauectBennsIit 1 konnuecTBeHHbIH aHamn3 GUS mcrmons30Bany Ui OIEHKHA aKTHBHOCTH DJIEMEHTa JKC-
MIPECCHH B BEIOPAHHBIX OpTaHaX M TKAHAX PacTEHHUS B TPAaHC(HOPMHUPOBAHHBIX pacTeHHAX. [y Ka4eCTBEHHOTO
aHanmu3a skcrpeccun GUS ¢ mOMOIIBI0 THCTOXHMHYECKOTO OKpAIIMBAaHUS TOTAJbHBIC MpEMmapaThl MIH CPe3Bl
TKaHeW MHKYOUPOBaJH ¢ pacTBOpoM utst okpamuBanus GUS, comepkanum 1 mr/ma X-Glue (5-6pom-4-xiop-3-
WHJOJIWI-B-TioKkypoHuT) B Teuenue 5 4. mpu 37°C n obdecuseunBanu 35% EtOH u 50% ykcycHO# KHUCIOTOH.
Oxkcnpeccuto GUS kadecTBEHHO OMPENENSTN MyTeM BHU3YaJIbHOTO OCMOTPa OTOOpPaHHBIX OPTaHOB WM TKaHEH
pacTeHHi Ha CHHIOI0 OKPACKy MOJ CTEPEOMHUKPOCKOIIOM HIIH COCTABHBIM MHUKPOCKOTIOM.

JInst kommdecTBeHHOTO aHanm3a skcnpeccu GUS ¢ moMotmbpio (hepMEHTATUBHBIX aHAIM30B OOIIHI OeJIoK
9KCTParupOBaIy U3 BEIOPAHHBIX TKaHEH TPaHC(HOPMHUPOBAHHBIX PACTCHHU KYKypy3bl. OT OJHOTO JO IBYX MHK-
porpamMmmoB o0mero Oenka WHKyOmMpoBasm ¢ (iryoporeHHBIM cyOcTpaToMm, 4-meTtmmymoOemmudepui-f-D-
rmokyponugoM (MUG) B konuenrpanuu 1| MM B obmeM peaknpoHHoM oOobeme 50 mukposutpos. [locne 1 9
nHKyOaruu rpu 37°C peaknuro octaHaBiauBam nqobdasnenuem 350 Mk 200 MM pactBopa OukapOoHaTa HATPHS.
[ponyxr peakunu, 4-merunymoemmnpepon (4-MU), MakcuManbHO (ITyOpECIEHTHBIN NPH BBICOKMX 3HAYEHUSIX
pH, xorma runpokcuIbHAs rpynna HOHU3UpoBaHa. J[00aBICHHE OCHOBHOTO pacTBOpa KapOoHATa HATPHS OJHO-
BPEMEHHO OCTAaHABJIMBACT aHANM3 U peryimupyeT pH UIs KOJIMYECTBEHHOTO ONpeneieHus (HIyopecIeHTHOTO
npoaykra 4-MU. KommuectBo o6pazoBapmierocst 4-MU OlLieHHBAM MyTeM HU3MEPEHUS €ro (PIyOpecICHIINU C
WCTIONIb30BaHNUEM YCTpPOWCTBA AJisi cunThiBaHUs MuKporuianmeTroB FLUOstar Omega (BMG LAB TECH) (Bo3-
Oyxnenne mpu 355 HM, Beimyck mpu 460 HM). 3HaueHus aktuBHOCTH GUS mpeacTaBieHbl B HAHOMOJIAX
4-MU/u/Mr obmiero Oemka.

O06pa31pl ciienymux Tkane opamu st sxcrnpeccun GUS B mokosieHuu Ry: TUCT U KOpeHb cTtaanu V4,
JUCT ¥ KOPEHb CTaauu V7; JINCT, IIBETOK/TIBUIPHAUK U TBLIbIA cTaguu VT, modarok/cronouku ctaauu R1 u 3apo-
JIBIIII CEMEHU W dHIOCTepM ceMeHH cTanuu R3 depes 21 nmenw mocie ombuteHus (DAP). B tabn. 2 mokazana
cpenHsis KonmdecTBeHHast skcnpeccust GUS mnst 00pa3ioB TKaHEH.

Tabnuma 2
Cpennsist oxcnpeccnst GUS crabmiibHO TpaHC)OPMUPOBAHHBIX
pacTeHUH KyKypy3bl

EXP-
CaMV.355+Zm.DnaK:12/T- | EXP-ANDge.Ubq:5/T-
Sb.Nltp4 Sb.Nltp4
Cranpapraas Cranpaprhas
Crapust Opraun Cpeanee omHOKA Cpeanee omubka
4 JMcT 866,3 316,54 166,48 18,22
Vv Kopenn 435,76 117,99 294,21 46,88
V7 JmcT 1263,29 462,27 114,19 7,65
Kopenn 78,74 23,43 168,6 17,62
LIBETOK/MbLIbHUK 432,22 131,1 769,11 93,96
VT LBETOK/MbLIbIA 135,93 90,25 1639,32 365,6
JamcT 27,82 4,99 152,24 13,98
R1 TOYATOK/PBLIbIlEe 157,75 102,89 668.4 54,19
IMOpPHOH ceMeHH 9731 21,03 370,87 36,06
R3 DHaocnepm
ceMeHH 225,49 49,42 2843 29,15

Kax BumHOo u3 tadu. 2, npoduns sxcnpeccun EXP, EXP-ANDge.Ubq: 5 (SEQ ID NO: 1) cunsHO oTinda-
ercst oT npoduist skcnpeccnu B KouTpoiae, EXP-CaMV.35S+Zm.DnaK: 12. (SEQ ID NO: 6). Hanpumep, skc-
npeccusi, ooycionennass EXP-ANDge.Ubq: 5, B meuibHuKe u msutblie VT Obla BhIlIe, YeM 3Kcmpeccusi, 00y-
cnosneHHass EXP-CaMV.355+Zm.DnaK: 12. B T0o Bpems Kak O3KcIpeccus B JHCTe, YyIpaBisgeMas
EXP-CaMV.355+Zm.DnaK: 12, no-BuaumMomMy, yBeIu4yuBaiach oT cTaaud V4 no V7, a 3aTeM CHHUXanach Ha
cramun VT; skenpeccnst B sucre, ynpasissemas EXP-ANDge.Ubq: 5, ocraBanach HeM3MEHHOW Ha MPOTSHKEHUH
BCeX Tpex craamil. Dkcrmpeccus, ynpasmsiemas EXP-ANDge.Ubq: 5, Obina Bbime B mouarke/peutbiie R1 1Mo
cpaBHeHMIO ¢ KoHTposieM. EXP-ANDge.Ubq:5 (SEQ ID NO: 1) aeMOHCTpHUPYET YHUKAIbHbBIE XapaKTePUCTUKH
9KCIPECCUH U 00ecTieunBacT HOBBII HHCTPYMEHT ISl SKCIPECCHUH BEIOPAaHHBIX TPAHCTCHOB.

IIpumep 3.

3'-UTR, T-ARUdo.TubA: 1 moxymupyert skcripeccuto GUS B cTabmibHO TpaHCHOPMHUPOBAHHBIX PaCTECHH-
AX KyKypy3bl.

Pactenus kyKkypy3sl TpaHC(HOPMHPOBAIM BEKTOPOM, B YaCTHOCTH PACTHTEIBHBIM BEKTOPOM 3KCIIPECCHH,
conepxanM 3'-UTR, T-ARUdo.TubA: 1, Moxymupyronmm 3KCIpeccrio Tpancrena B-rmoxypornaassl (GUS).
[omydeHHbIe pacTeHMs] aHAM3UPOBAIN Ha dKcrpeccuto Oenka GUS, uroOs! onenuts BiausHue 3'-UTR peryis-
TOPHOI'O 3JIEMEHTA Ha 3KCIPECCHIO.

Pactenus kykypy3sl TpaHC()OPMHUPOBAIH KOHCTPYKIUCH 3Kcmpeccun pactuteibHoro GUS 1 KOHTpOIbHOM
KOHCTpYKuMel. KoHCTpyKImy ObUIM aHAJIOTMYHBI KOHCTPYKIMSM, ONMCAaHHBIM Bhilie B [IpumMepe 2. O6e KoHCT-
pykuuu conepxanu EXP, EXP-CaMV.35S+Zm.DnaK: 12 (SEQ ID NO: 6), ¢pyHKIHOHATHHO CBA3aHHYIO 5' C
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KoAupylomien nocienoBatenbHocThio it GUS, conepskanieit nponeccupyemslit uaTpoH (SEQ ID NO: 8). Kon-
TPOJIbHAST KOHCTPYKIHA ObLJIa TaKOHM, KaK OIMICAHO BBIIIEC B puMepe 2, Tae konupyromas GUS mocnenoBateib-
HOCTB OblTa yHKIIMOHANLHO cBs3aHa ¢ 3'-UTR, T-Sb.Nltp4-1:1:2. JIpyras koHCTpyKIus ucnoib3oBaia 3'-UTR,
T-ARUdo.TubA: 1 (SEQ ID NO: 5) myis TepMUHAINN TpaHCKpUTIuHu Tpancrena GUS.

Pacrenust Kykypy3sl TpancopMupoBaimu u skcrpeccnto GUS aHamm3npoBaiy, Kak OIMHUCaHo B MpUMepe 2.
OO0pa31pl caenyromux Tkaneh opamu 1 sxcnpeccu GUS B mokonennn Ry: TUCT 1 KopeHb ctaguu V4; JIMCT U
KOPEeHb CTaguu V7; JINCT, IBETOK/NMBUILHUK W MbUIbIA cTaguu VT, modaTok/cTonouku cramguu R1 u 3aposim
CEMEHH W dHJIOoCTepM ceMeHn ctamuu R3 gepe3 21 nenn mocne ombiieHus (DAP). B tabn. 3 mokazana cpeaHss
konmyectBeHHas okcrpeccuss GUS mns oOpasuoB TkaHedl u kpartHoe ycmineHune GUS, obecrneunBaemoe
T-ARUdo.TubA: 1.

Tabauna 3
Cpennsist akcnpeccust GUS cTaOMITbHO TpaHC(OPMHUPOBAHHBIX PACTCHUI KYKYPY3HI
EXP- EXP-
CaMV.358+Zm.DnaK:12/T- | CaMV.358+Zm.DnaK:12/T-
Sh.Nltp4 ARUdo.TubA
Yeeanuenue
CranpaprHas CranpaprHas | 3xcupeccun ot T-
Craaust Opran Cpeanee ommndka Cpennee omuoka ARUdo.TubA:1
V4 JIHCT 866,3 316,54 3560,14 706,91 4.1
Kopeun 435,76 117,99 301471 576,41 6,9
V7 JIHCT 1263,29 46227 5708,89 837,17 4.5
Kopens 78.74 23,43 7380.,5 1110.24 93,7
HBETOK/HBLILHIK 432,22 131,1 252412 347,64 5.8
VT IBETOK/MBLTHLIA 135,93 90,25 1431,6 606,06 10,5
Jmer 27.82 4,99 4918.45 754,58 176,8
R1 TOYATOR/PHLIbIE 157,75 102,89 52584 737.62 33,3
IMOpHOH cemenn 97,31 21,03 1042.5 132,46 10,7
R3 DurocnepmM
ceMeHnn 225,49 49.42 1281.12 146,97 5.7

Kax BumHo m3 Tab6n. 3, 3'-UTR, T-ARUdo.TubA: 1 (SEQ ID NO: 5), ycunuBai 3KCIpeccHIo TpaHCTeHa
GUS B xkaxaoi ananu3upyemMoit Tkanu mo cpaBaennto ¢ 3'-UTR, T-Sb.Nltp4-1:1:2. Aranu3 TpaHCKpHITa ITOKa-
3aJT MPABWIIbHYIO TepMHUHAIMIO U onuaneHmwpoBanre MPHK GUS. B HEeKOTOpBIX ciydasX YCHIICHHE dKCIIpec-
CHU TpaHCTeHa OBLIO JOBOJLHO 3HaUMTENbHBIM. Hampumep, sxcripeccus B smcte VT Obuta B 176,8 pa3 BhIle,
4eM B KOHTpoJe. DKcrnpeccus KopHs V7 Obuta B 93,7 pasa Bellie, 4eM B KoHTposie. Takum oOpaszom, 3'-UTR,
T-ARUdo.TubA: 1 (SEQ ID NO:5), obecrieunBaeT yCWICHHE DKCIPECCHHM TPAHCTEHA IO CPABHEHHIO C
KOHTPOJICM.

[IpomuTFOCTpUPOBAB W OMUCAB OCHOBHBIC HJICH HACTOSIIETO W300pETCHHS, CICIMAIiNCcTaM B JaHHOH 00-
JIACTH TEXHUKH JOJDKHO OBITH OUEBUIHO, YTO M300pPETEHUE MOXKET OBITH U3MCHECHO TI0 CXEME U JeTalsiM 0e3 OT-
KJIOHEHHSI OT 3TUX OCHOBHBIX HJICH. 3asABIIAIOTCSA BCE MOJU(PHUKAIINN, KOTOPHIC HAXOAATCSA B PaMKax CYIIHOCTH U
o0BeMa (GopMyIbl n300peTeHus. Bee myOmukanmuy u omyOJHMKOBAaHHBIC MATCHTHBIC JOKYMEHTHI, IUTHPYEMBIC B
JAHHOM JIOKyMEHTE, HACTOSIINM BKIIIOUYCHBI B KQUeCTBE CCHUIKM B TOW XK€ CTENCHH, KaK €clH OBl Kakaas OT-
JieNbHAas TTyOMUKAIIHs WM TaTeHTHAS 3asBKa OBIIM KOHKPETHO M OTHENBHO YKa3aHBI IS BKIIIOYCHUS B KAUECTBE
CCBUIKH.

DOOPMYVYIJIA N30BPETEHNA

1. Monekyna pexomOuHanTHoit JIHK 18 WHUOMMpOBAaHMS  TPaHCKPUILMK  T'ETEPOJIOTHYHOM
TpaHckpuOupyemoit mozekynsl JIHK, comepkamas nocnenoBatensHocts JIHK, BeIOpanHylo w3 rpymis,
COCTOSIIEH U3:

a) MocJeI0BaTeIbHOCTH, IO MeHbLIel Mepe Ha 85% unentuyHoi nocnegosarenbHoctd SEQ ID NO: 1 u
obnamaroeit IpOMOTOPHON aKTHBHOCTHIO;

b) mocienoBaTensHOCTH, BKIITOUatomei mocienoBatenbHOCTs SEQ ID NO: 1; n

¢) ¢bparMeHnTa, BKITtoUaromero mo menbiei Mepe 200 mocienoarenbHBIX HyKiIeoTHa0B SEQ ID NO: 1,
npudeM (pparMeHT 00JIalaeT MPOMOTOPHOH aKTHBHOCTHIO;

IIPH 3TOM yKa3aHHAs MMOCIIeI0BATEIBHOCTD (DYHKIIMOHAIBHO CBS3aHA C YKa3aHHOM reTepOJIOTHIHON TpaHC-
kpuoupyemont monekynoi JJHK.

2. Monexkyna pekombunanTHoi JIHK o 1.1, B KoTopo#i yka3aHHasi MOCJIEA0BATEIFHOCTH IO MEHBIIEH Me-
pe Ha 90% unentuuna nocnegosarenbHoctd JJHK SEQ ID NO: 1.

3. Monekyna pekom6bunaantHol JIHK 1o 1.1, B KoTOpO# ykazaHHAs MOCIEI0BaTEIbHOCTh 10 MEHBIIEH Me-
pe Ha 95% unentuuna nocnegosarenbHoctd JJHK SEQ ID NO: 1.

4. Monekyna pekombuaanTHol JITHK 1o mo6omy u3 nm.1-3, B KOTOPOH TeTepoIoTHYHAs TPAaHCKPUOUpYye-
Mmast moJiekyna JIHK copepkut reH, npeacTaBisioNIni arpOHOMHUYECKUNA HHTEpEC.

5. Momnekyna pexkombunanTHo# JIHK 1o 1m.4, B KOTOpO# TeH, IPEICTABISIONINNA arpOHOMAYECKUH HHTEpEC,
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NPUIAET PACTEHHAM YCTOMYMBOCTE K TepOUIHIaM.

6. Monekyna pexomOuHanTHo#t IHK 1o 1.4, B KOTOpO#i T'eH, NpeACTaBISIONNNA arpOHOMUYECKUI HHTEpeC,
TPUAAET PACTCHUSAM YCTOWYHBOCTD K BPEIUTEIISIM.

7. Monexyna pekomOouaanTHo# JIHK mo mo6oMy u3 1. 1-6, B KOTOpO# reTeposloThdHas TPAaHCKpUOUpye-
mas moJiekyna JIHK koaupyet nuPHK, MukpoPHK nnu muPHK.

8. KireTka TpaHCT€HHOTO pacTeHus, CoJieprKaIias MoieKyny pekomounanTHow JJHK mo mo6omy u3 mm. 1-7.

9. KiteTka TpaHCTEHHOTO pacTeHHUS II0 I1.8, IpHYeM yKa3aHHas KJIETKa TPAHCTCHHOTO PACTCHHUS MPEICTaB-
JsIeT co00H KIETKY OJHOJOJIBHOTO PACTEHUS.

10. KneTka TpaHCreHHOTO pacTeHus 110 I1.8, IpuYeM yKa3aHHas KJIeTKa TPaHCT'€HHOTO pacTeHus IIPeICTaB-
JsieT co00H KJIETKY JIBYOJIBHOTO PACTEHHSI.

11. TpaHcreHHOE pacTEeHHE WM €T0 YacTh, coJepikallee MoJiekyiry pekomonnanTaoi JIHK mo mobomy u3
nm.1-7.

12. PacTeHHe-IOTOMOK TPaHCTEHHOTO pacTeHMs MO I.11 mim ero 4acTh, MpUYeM pacTEHHE-TIOTOMOK HIIH
€ro 4acTh COJEPKUT YKa3aHHYIO MoJieKyiry pekomOunantHoi JIHK mo mo6omy u3 m.1-7.

13. TpaHcreHHOE ceMs, MPUYEM CeMs COJIEPIKUT MoJieKyry pekomOouHanTHoi JIHK mo mobomy n3 mm.1-7.

14. Cnoco6 mosydeHus1 TOBapHOTO MPOAYKTA, BKIIOYAIOIINH TTOYyICHHE TPAHCTECHHOTO PACTSHUS WIH €T0
gacTH 110 1.1 | ¥ mosTydeHue u3 Hero TOBapHOTO MPOIYKTa.

15. Cnoco6 mo 1.14, B KOTOpOM TOBapHBIN MPOIYKT MPEACTABISIET cOO0H ceMeHa, 0OpaboTaHHBIE ceMeHa,
3epHa, YaCTH pacTeHU u Oromaccy.

16. Croco6 skcmipeccuu TpaHcKpuOupyeMoit Monekynsl JIHK, BKIIOWaromuiA MojydeHHue TPAHCTEHHOTO
pactenus 1o 1.11 ¥ KyJIbTHBHPOBaHUE PACTEHUsSI, B KOTOPOM dKCIIpeccupyercst Tpanckpuoupyemas JHK.

@ EBpasuiickasi naTeHTHas opraHusauus, EAMB
Poccusi, 109012, MockBa, Manblii Yepkacckuit nep., 2
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