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CcblIKka Ha POACTBEHHbIE 3asIBKH

B Hacrosmeit 3asBke mcnpammBaeTcs NpeuMylniecTBO npensapurenbHoi 3asBku CIHIA No. 61/485876,

noganHo# 13 mas 2011, koTopasi Bo Bceld CBOESH MOJIHOTE BBOJUTCS B HACTOSIIIIEE OMMCAHUE ITOCPEICTBOM CCBIIKH.
BxaroueHne cnucka mocjieoBaTe IbHOCTeI

Crmcok mocenoBaTeIbHOCTEH, KOTOPBIN coaepxutcs B (aiine mox umernem "MONS304WO.txt" u nmeer
pasmep 463 xunobaiT (kak ykazano B Microsoft Windows®), OblT co37aH B BHJIE 3JIEKTPOHHOTO JOKyMEHTa 9
Mast 2012 1 BBOAUTCS B HACTOSIIEE ONMMCAHUE TIOCPEICTBOM CCHUIKH.

00J1acTh, K KOTOPO# OTHOCUTCS M300peTeHUe

Hacrosimee n3o0peTeHne OTHOCUTCS K 00JaCTH MOJICKYJIIPHONW OHMOJIOTHH PACTEHUN W TeHHON WHXCHEPUH

pacreHuid, a Takxke K moJsiekyiam JIHK, ucionszyeMbIiM 151 MOAYIISIIIMN SKCIIPECCUM TEHOB B PACTEHUSX.
IIpeaumecTByONIUIl YpOBeHb TEXHUKHU

PerynsropHbie 371€MEHTHI MPEICTABISAIOT COOOW TEHETHYCCKHE JICMEHTHI, KOTOPBIC PETYIUPYIOT aKTHB-
HOCTh T€HOB TOCPEICTBOM MOIYJISIUU TPAHCKPUIIHH (PYHKIIMOHAILHO MPUCOSANHCHHON TPaHCKPUOUPYEMOM
MOJIMHYKJICOTUAHON MOJIeKyNbl. TakuMu 3JIeMEHTaMHU SIBJISIIOTCSI IPOMOTOPBI, JIUAECPHBIE MOCIEA0BATEIbHOCTH,
WHTPOHBI U 3'-HETPAHCIUPYEMBIC 00JIACTH, KOTOPHIE MOTYT OBITh HCIIOJIB30BAHEI B O0OJIACTH MOJICKYIIIPHOM OHO-
JIOTUM PACTEHUN U TEHHOUN MH)KECHEPUH PACTEHUM.

Onucanne CyuiHOCTH H300peTeHHA

Hacrosmee n300peTeHrne OTHOCUTCS K HOBBIM PETYJISATOPHBIM AJIEMEHTAM T'€HOB, TAKHUM KaK IPOMOTOPHI,
JUIEpHBIC MTOCIIEIOBATEILHOCTA U UHTPOHBI, KOTOPBIE MPOUCXOIAT OT pacTeHus Buaa Cucumis melo, 0OBI9HO
Ha3BIBAEMOTO KAaHTATYIICKOW ABIHEH (MYCKaTHOH ABIHEH), U KOTOPBIE MOTYT OBITh MCHOJIH30BAaHBI B PACTCHUSX.
Hacrosmee m3o0perenne taxxe otHocutes K JJHK-KOHCTpyKIMsIM, KJIeTKaM TPaHCTEHHBIX PAaCTCHUM, pacTCHH-
M U CEMCHaM, COICPKAIllMM PETYJISITOPHBIC 3JIEMEHTHI. [IpeicTaBieHHBIC MOCICAOBATCIBHOCTH MOTYT OBITH
(hYHKIIMOHATIPHO TPUCOCAMHEHBI K TPAHCKPUOMPYEMOW TOJIHHYKJICOTHIHON MOJIEKYIIe, KOTOpas MOXKET OBITh
TeTePOJIOTUYHON MO OTHOLIEHHUIO K OMUCAHHOW B HACTOSIIEM ONHCAHUU PETYISTOPHON MOCIENOBATEILHOCTH.
HacTosmiee n300peTeHre Tak:Ke OTHOCHTCS K CITOCO0aM TONYYCHUS W IPUMCHEHUS PETYIATOPHBIX 3JICMECHTOB,
JHK-koHCTpyKLUH, COAEpKAIINX TaKUE PETYISATOPHBIE 2JIEMEHTBI; KJIETOK TPAHCT€HHBIX PACTEHUI; paCTeHUN U
CEMSIH, COJICPKAIIUX PETYIATOPHBIC IEMEHTHI, (PYHKIIMOHAIFHO MPUCOCTUHCHHBIC K TPAHCKPUOUPYEMOU TIOJIH-
HYKJICOTHTHOW MOJIEKYJI€.

Takum 0Opa3om, B OJHOM M3 CBOUX aCIEKTOB, HACTOAIIEE U300peTeHne oTHOcuTCs K Monekyne JIHK, ta-
KO Kak IpymIa SKCIPECCHOHHBIX 3JIECMEHTOB PETYIISAIIUN TPAHCKPUIIIINN, HIIH IPOMOTOP, WU JTHAepHAas TOCe-
JIOBAaTEIFHOCTh WJIM MHTPOH, BKJIIOYAIOIINE MOJMHYKICOTHIHYIO ITOCIIEI0BATEILHOCTD, BRIOPAHHYIO U3 TPYIIIIEL,
COCTOSIIEH 3: a) MOCIEeI0BATEIbHOCTH, KOTOpasi 10 MEHbIIeH Mepe Ha 85% uueHTHYHa JTFI000H U3 Mocie0Ba-
teapHOCTel SEQ ID NO: 1-199, 211 u 212; b) mocnenoBaTeIbHOCTH, BKIIOYAIONICH JIIOOYIO U3 TIOCTIEI0BATEb-
Hoctedt SEQ ID NO: 1-199, 211 u 212; u ¢) ¢pparmenra mo6oii 13 nocneposarensHocteit SEQ ID NO: 1-199,
211 n 212, obnanaromux akTHBHOCTBIO PETYJISIINK TeHOB, T1ie yka3zaHHas Monekyita JJHK ¢ynkimonansHo mpu-
COCJIMHEHA K TETEPOJIOTUYHON TPAHCKPUOMPYEMOW MONHMHYKICOTUAHON MOJEKye. B KOHKpPETHBIX BapHaHTaX
U300peTeHUs, TPYIIa YKCIPECCHOHHBIX AJIEMEHTOB PETYJISIMHA TPAHCKPHIIINH, WU TPOMOTOP, WIH JTHICPHAS
MOCJE0BAaTENBHOCTh WK UHTPOH 10 MeHbIIel Mepe Ha 90%, no meHslIel Mepe Ha 95%, o MeHbIIel Mepe Ha
98% mmu mo MeHbIIei Mepe Ha 99% uaeHTHYHH MI000i#1 M3 mocnenosarensHOcTed SEQ ID NO: 1-199, 211 u
212. B KOHKPETHBIX BapyaHTaX M300PETeHHs, TETEPOIOTHYHAS TPAaHCKpHOUpyeMasl IMOTMHYKICOTHIHAS MOJIe-
KyJla COIEPXKUT TeH, NMPEICTABISIONNNA arpOHOMHYECKIA MHTEPEC; TeH, COOOIIAIONTNI PACTEHUSIM PE3UCTEHT-
HOCTB K TepOUIHIaM, WII TeH, COOOIAIOMNI pACTEHUSIM PE3UCTEHTHOCTh K HACEKOMBIM-BPEIUTEIISIM.

Hacrosmee m3o0pereHne TakKe OTHOCHTCS K KJIETKAM TPAHCTEHHBIX PACTCHHH, COICPIKALIAM MOJIEKYITY
JHK, Takyro Kak rpymma 3KCIPECCHOHHBIX 3J€MEHTOB PETYISIIUN TPAHCKPHUIILINHU, WIH IPOMOTOP, WIN JTHACP-
Hasl TOCJIEIOBATEILHOCTh MM WHTPOH, BKITIOYAONINC TMOTHHYKICOTHIHYIO IOCIEIOBATCIFHOCTD, BRIOPAHHYIO
U3 TPYIIIBL, COCTOSAIICH H3: a) MOCIEeOBATEILHOCTH, KOTOpAast 0 MEHbIIeH Mepe Ha 85% WAeHTUYHA JTH000H U3
nocienoBatensHocTedt SEQ ID NO: 1-199, 211 u 212; b) mocnenoBaTenbHOCTH, BKIIOYAIONICH JIIO0YI0 U3 TO-
cienosarensHocteit SEQ ID NO: 1-199, 211 u 212; u ¢) ¢pparmenTa yt060i u3 nocienosarensHocreit SEQ 1D
NO: 1-199, 211 un 212, oGnafaromux akTHBHOCTBIO PETYISILIMK T'€HOB, TAe yka3anHas moiekyna JJHK ¢ynkuno-
HAIILHO TPUCOCAWHCHA K TeTEPOJOTHMYHON TPAHCKPHOMPYEMOH MOJMHYKJICOTHIHON Moiekyne. Kpome Toro,
TpyIIa >KCHPECCHOHHBIX 3JIEMEHTOB PETYISAINH TPAHCKPHUIILINHN, FIIH HMPOMOTOpP, WM JHAEpHAs IMOCIeIoBa-
TEJNBHOCT WJIM MHTPOH PETYIUPYIOT KCIpeccHio TeHa. KieTkaMu TpaHCTeHHBIX PACTEHHH MOTYT OBITh KICTKH
OTHOJOTBHBIX MIIU IBYIOJIBHBIX PACTCHHUI.

Hacrosmee nzo0pereHne Takyke OTHOCHTCS K TPAHCTEHHOMY PAacTEHHUIO WIIM K YaCTH TPAHCTEHHOTO pacTe-
HUSA, conepxkamuM Monekyny JJHK, Takyto kak rpymma 5KCIpecCHOHHBIX 2JIEMEHTOB PETYIIIINN TPAaHCKPUIIIAH,
WIH IPOMOTOP, WIH JIUJEPHAs MOCIEeI0BATENbHOCTh WM UHTPOH, BKIIOYAIOIIUE TMOMUHYKICOTUIHYIO MOCIEH0-
BaTCIFHOCTh, BEIOPAHHYIO M3 TPYIINBI, COCTOSAIICH U3: a) MOCICIOBATEIBPHOCTH, KOTOpas 10 MEHBIICH Mepe Ha
85% wmnentuuHa mob6oi u3 mocnenoparensHocTedt SEQ ID NO: 1-199, 211 u 212; b) mocienoBaTebHOCTH,
BKITIOYArOIIeH Mo0yro u3 nocienosatensHocteit SEQ ID NO: 1-199, 211 u 212; u ¢) pparmenra mro60it u3 mo-
ciegoBatensHocTe SEQ ID NO: 1-199, 211 u 212, o0nagaronmx aKTUBHOCTHIO PETYJISIMH TCHOB, TIIE yKa3aH-
Hast moiekyna JJHK (hyHKIMOHATBHO MPHCOCTMHEHA K TeTEPOJOTHYHON TPaHCKPHOUPYEMOH MONMHYKICOTH -
HOU MOJIeKyJie. B KOHKpEeTHBIX BapHaHTaX M300pPETeHNUS, TPAHCTCHHBIM PACTCHIEM MOXKET OBITH IOTOMCTBO pac-
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TEHUsI JF0O0H TeHEepalUu, KOTOPOE COACPIKUT IPYIITY IKCIPECCHOHHBIX AJIEMCHTOB PETYIISAIUH TPAHCKPHITIIUH,
WK TIPOMOTOP, WIH JIMACPHYIO OCIC0BATEIIEHOCTD HITH HHTPOH.

B npyrom cBoem BapmaHTe, HacTOsIIEe M300pETEHNE OTHOCUTCA K CEMEHaM TPAaHCTEHHBIX PACTCHHH, CO-
nepxamM Monekyiry JHK, Takyro kak rpymnma 3KCIIpeCCHOHHBIX 3JIEMEHTOB PETYISLUN TPAHCKPHIIINH, WIH
MPOMOTOp, WIX JIWAEPHAs MOCIECIOBATEIBHOCTh MIIM MHTPOH, BKIIOYAIONINE MOJMHYKICOTHIHYIO MOCIEeI0Ba-
TENBHOCTh, BEIOPAHHYIO W3 TPYIIIBL, COCTOSIICH M3: a) MOCIEeIOBATEIBHOCTH, KOTOpas IO MEHbIIEH Mepe Ha
85% wpentnuHa moOon u3 mocnenoBarenpHOcTed SEQ ID NO: 1-199, 211 u 212; b) mocnenoBaTenbHOCTH,
BKITIOUaromei arooyro u3 nocienoarensaocteid SEQ ID NO: 1-199, 211 u 212; u ¢) dparmenTa 110001 13 10-
cnegoBatensHOcTed SEQ ID NO: 1-199, 211 u 212, o0nagaronmx aKTUBHOCTBIO PETYJISIMH TCHOB, TIIE yKa3aH-
Hast moiekyna JJHK (yHKIMOHATBHO MPHCOETMHEHA K TeTEPOJOTHYHON TPaHCKPHOMPYEMOH MONMHYKICOTH -
HOM MoJieKyJe.

B npyrom cBoeM acmekTe, HacTosIIee H300PETEHUE OTHOCHTCS K CIIOCO0Y MOJTYYCHHUS MHUIICBOTO MPOIYKTa
W3 TPAHCTEHHOT'O PACTCHUSI, YACTH TPAHCTCHHOTO PACTCHUS WU U3 CEMSH TPAHCICHHOTO PACTCHUS, COICpIKa-
mwmx Mornekyny JIHK, Takyro kak rpymma 3KCIIPECCHOHHBIX 3JIEMEHTOB PETYIIAIUN TPAHCKPHITIIUK, U IPOMO-
TOp, WJIH JHSPHAs ITOCIEI0BATEILHOCTD WIIM HHTPOH, BKJIIOYAIOIINE TTOJMHYKICOTHAHYIO ITOCIEI0BATEIHHOCTD,
BBIOPAaHHYIO M3 TPYIIIBI, COCTOSIIEH M3: a) TIOCIe0BAaTEIFHOCTH, KOTOpasi 0 MeHbIIel Mepe Ha 85% HIeHTHY-
Ha mo6oii u3 mocnenoarensHocTeid SEQ ID NO: 1-199, 211 u 212; b) mocienoBaTeIbHOCTH, BKIIOUAONIEH
moOyro u3 mocnenoarensHocTeld SEQ ID NO: 1-199, 211 u 212; u ¢) ¢pparmenTa r000# U3 mMocie0BaTeIbLHO-
creit SEQ ID NO: 1-199, 211 u 212, ob6nagaromux aKkTHBHOCTBIO PETYJISIIUN T€HOB, TAe YKa3aHHAs MOJEKYJa
JHK ¢yHKIMOHATBHO MPUCOSTUHEHA K TETEPOJIOTHYHON TPAaHCKPUONPYEMOH MTOJIMHYKICOTHIHON MOJieKye. B
OJTHOM W3 BapHAHTOB M300PETCHUS, TAKMM IMHUINECBBIM MPOAYKTOM SIBISCTCS KOHIIGHTPAT OeKa, M30JIAT Oelka,
3epHO, KpaxMaJj, CEMCHa, KOPMOBas MyKa, MyKa, OMoMacca WIH PaCTHTEIEHOE MacCIIo.

B npyrom cBoeM acmekrte, HacTosIIee M300pEeTCHHE OTHOCHUTCS K MHIICBOMY IPOIYKTY, COACpKAIIEMY
monekyny JJHK, Takyro kak rpymnma 3KCIPECCHOHHBIX 3JIEMEHTOB PETYJSIMH TPAHCKPUIIIMH, WA POMOTOP,
WIN JIAACpHas MOCICIOBATEIBHOCTh WM HHTPOH, BKIIOYAIONINC MOTUHYKICOTHIHYIO MOCICIOBATEILHOCTS,
BBIOPAaHHYIO M3 TPYIIIBI, COCTOSIIEH M3: a) TIOCIe0BAaTeIFHOCTH, KOTOpasi 0 MeHbIel Mepe Ha 85% HaeHTHY-
Ha mo6oii u3 mocienoarensHocTeid SEQ ID NO: 1-199, 211 u 212; b) mocie0BaTeIbHOCTH, BKIIOYAOMIEH
moOyro u3 nmocienoarensHocTeld SEQ ID NO: 1-199, 211 u 212; u ¢) ¢pparmenTa r000# U3 1mMocie0BaTeILHO-
creit SEQ ID NO: 1-199, 211 u 212, obnagaromux aKkTHBHOCTBIO PETYJISIIMN T€HOB, Te YKa3aHHAs MOJCKYJa
JIHK dbyHKIMOHATBEHO MPUCOETUHEHA K TETEPOIOTHIHON TPAHCKPUOUPYEMOH TTOTMHYKICOTHIHOW MOJIEKYJIE.

B eme ogHOM CBOEM acmekTe, HacTosIee H300pETeHNE OTHOCUTCS K CHOCO0Y SKCIPECCHH TPaHCKPHOU-
PyeMoii TONMHYKICOTHIHON MOJEKYJBI B TPAaHCTEHHOM PAacTEHHH C HCIoib3oBaHueM Modekyisl JTHK, Takoit
KaK TPYIIa SKCIPECCUOHHBIX 3JICMEHTOB PETYISAIIH TPAHCKPHUIIIIUU, U TPOMOTOP, WM JUACPHAS MOCICI0BA-
TEJIBHOCTh WK UHTPOH, UMetomue nocneaosarenbHocts JHK, koTopas no menbiueit mepe Ha 85% uneHTuyHa
mobo# u3 nocnenosarenbHocTet SEQ ID NO: 1-199, 211 u 212 unu comepkuT Tr00yi0 U3 MOCIEA0BaTEIHHO-
creit SEQ ID NO: 1-199, 211 u 212, wiu cocrout u3 pparmenra iar0oit u3 mocnenoBatensHocTer SEQ ID NO:
1-199, 211 u 212; 1 k ciocoOy KyJIbTHBUPOBaHMS YKa3aHHOTO TPAHCICHHOT'O PaCcTCHUSI.

Kpartkoe onucaHue nocjie10BaTeabHOCTEH

Iocnenosarensroct SEQ ID NO: 1,5, 7,9, 11, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,
28,29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57,
58,59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87,
88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112,
113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134,
135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156,
159, 162, 167, 168, 172, 175, 176, 177, 178, 181, 182, 183, 184, 185, 188, 189, 190, 191, 192, 193, 194, 195,
196, 197, 198, 199, 211 u 212 npeacTaBusioT co0OH IPyNIIBl SKCIIPECCHOHHBIX AJIEMEHTOB PEryJISIUU TPaHC-
Kpunuuu win nocienoareiabHocT EXP Cucumis, KOTOpEIE COCTOST M3 TMPOMOTOPHOTO 3JIEMEHTA, (PYHKIIHO-
HAITLHO MPUCOCANHCHHOTO K JHJICPHOMY JJIEMECHTY; HIIX U3 MPOMOTOPHOTO 3JIEMEHTa, ()YHKIIMOHAIBHO MIPHCOC-
JUHEHHOTO K JIMJCPHOMY 3JIEMEHTY M K MHTPOHHOMY 3JIEMEHTY; WJIH M3 MPOMOTOPHOTO JJIEMEHTa, (yHKIIHO-
HAJIHO TPUCOCIMHEHHOTO K JUACPHOMY 3JIEMEHTY, (PYHKIHMOHAIBHO MPHUCOCINHEHHOMY K WHTPOHHOMY 3JI€-
MEHTY, (HYHKIIMOHAIHHO IPHUCOCIMHEHHOMY K JIHJCPHOMY 3JIEMEHTY.

IMocnenoarensHoctr SEQ ID NO: 2, 6, 8, 10, 12, 163 u 169 npencraBnstor co60l MPOMOTOPHBIE dJIe-
MEHTBI.

IMocnenoBarenprocTH SEQ ID NO: 3, 164, 166 1 170 npeacTaBisitoT cOO0H JIMAEPHBIE MTOCIIEA0BATSILHOCTH.

IMocnenosarensnoctn SEQ ID NO: 4, 165 u 171 npencransioT co00i HHTPOHHBIE OCJIEA0BATEIILHOCTH.

Hocnenosarensroctr SEQ ID NO: 157, 160, 173, 179 u 186 npeactaBisroT co00ii MOCIeI0BATEILHOCTH,
B KOTOPBIX MPOMOTOP (HYHKIIMOHATHHO TPUCOSANHEH K THICPHOMY JICMEHTY.

Iocnenosarensroctr SEQ ID NO: 158, 161, 174, 180 u 187 mpeactaBisroT co00ii MOCIeI0BATEILHOCTH,
B KOTOPBIX HHTPOH (PYHKIIMOHAIEHO MPUCOCIMHEH K JINACPHOMY DIIEMCHTY.

Kpartkoe onucanne rpadpuieckoro marepuajia

Ha ¢ur. la-1f mpommmrocTpiupoBaHO BEIpaBHHBAaHHE BAPHAHTOB MPOMOTOPHBIX CETMEHTOB, COOTBETCT-

BYIOIINX MPOMOTOPHBIM 3JIEMEHTaM, BbIIENeHHBIM U3 pacteHus Cucumis melo. B wactHocTH, Ha Qur. la-1f
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NPOWIIIOCTPUPOBAHO BHIpaBHUBAHHWE MPOMOTOPHOI mocnenoBatenabHocTd B 2068 m.H. P-CUCme.Ubql-1:1:15
(SEQ ID NO: 2), npucyTCTByIOILIEH B IpyNIe dKCIPECCUOHHBIX AIEMEHTOB peryisiiuu TpaHckpuniuu EXP-
CUCme.Ubql:1:1 (SEQ ID NO: 1), 1 IpoMOTOPHBEIX IOCIIEIOBATEIHLHOCTEH, MOJYICHHBIX MOCPEICTBOM 5S5'-
nenermii mpomotopa, P-CUCme.Ubql-1:1:15. B pesynerate nenemun, Hanpumep, y 5'-konma P-CUCme.Ubq1-
1:1:15, 6pun momydens! npomoTopsl P-CUCme.Ubql-1:1:16 (SEQ ID NO: 6); 1459 m.H.-mpoMOTOp, IPUCYTCT-
Bytomuii B EXP-CUCme.Ubql:1:2 (SEQ ID NO: 5); P-CUCme.Ubql-1:1:17 (SEQ ID NO: 8), 964 m.H.-
mocJieI0BaTeIbHOCTh, coneprkamasics B EXP-CUCme.Ubql:1:3 (SEQ ID NO: 7); P-CUCme.Ubql-1:1:18 (SEQ
ID NO: 10), 479 n.H.-mocnenoBaTebHOCTD, coaepxkamasics B EXP-CUCme .Ubql: 1:4 (SEQ ID NO: 9); u P-
CUCme.Ubql-1:1:19 (SEQ ID NO: 12), 173 mn.H.-moClIeA0BaTeIbHOCTh, coxepxkamasicsi B EXP-
CUCme.Ubql:1:5 (SEQ ID NO: 11).
Ionpo6Hoe onncanne u3odpeTeHUus

OnwncaHHOE B HACTOSIIIEM OITMCAHUH N300pETEHIE OTHOCHUTCS K MTOJIMHYKICOTHIHBIM MOJIEKYyJIaM, KOTOPbIC
ObuTH mosTydeHsl n3 pactennit Cucumis melo, o0iafaromUX HYKHOH aKTHBHOCTBIO PETYNSIMM IeHOB. B Ha-
CTOsIIIEH 3asBKE OMUCAHBI TAK)KE KOHCTPYHPOBAHWE, KOHCTPYKIMK W NMPUMEHCHHE 3THX TOJHHYKICOTHIHBIX
MoJieKyJl. HykieoTHIHBIE MOCIeI0BATEIPHOCTH 3TUX MONWHYKICOTHAHBIX MOJIEKYN mpenctaBieHsl B SEQ ID
NO: 1-199, 211 u 212. DT MONMUHYKICOTHIHBIE MOJEKYJbI, HAIPUMEP, 00JATAI0T CTOCOOHOCTHIO BIHMATH Ha
SKCIPECCHi0 (HYHKIIMOHATBHO MPHCOSINHEHHON TPaHCKPUOMPYEMOW TMONMHHYKICOTHIHON MOJICKYJBl B TKaHSIX
pacTeHHii, YTO IO3BOJISIET OCYIIECTBIATH CENCKTUBHYIO PETYISAINIO SKCIIPECCHU T€HOB WM aKTHBHOCTH KOIH-
PyeMoro TeHHOTO MPOAYKTa B TPAHCTCHHBIX pacTeHUAX. HacTosmmee m300peTeHne Takke OTHOCHTCS K CIIoco0am
MoIU(HUKAINN, TPOAYIIMPOBAHUS U MIPUMEHEHHS TaKUX MOJeKyl. Hacrosmee n300peTeHne TakkKe OTHOCUTCS K
KOMITO3UIUSIM, K TPaHC(OPMHUPOBAHHBIM KJIETKaM-X035¢BaM, K TPAaHCTCHHBIM PACTCHUSIM M K CEMCHAaM, COJCp-
JKaIMM yKa3aHHbIE IPOMOTOPBI W/WIIH IpYTUe ONMMCAaHHbIE HYKJICOTHIHBIC TTOCIEI0BATEIBLHOCTH, H K CIIoco0am
WX TIOJTYYCHUS U IPUMCHCHUS.

Jlyist Jrydmero MOHUMaHUs HAcTOSIIEro M300peTeHHs M JUIss OOJIErdeHUs! MPAKTUUECKOTO OCYIIECTBIICHUS
HACTOSIIEr0 M300pETEeHHs CIEIMATNCTOM HIDKE TPUBOASATCS ONPEICICHHUS U OIMCaHUE CIIOCOO0B €T0 OCYIIECT-
BieHUsA. Ecnn 3T0 He oroBopeHo 0c000, TO yIOTpebIsieMble B HACTOSIIEM OMHUCAHUN TEPMUHBI CIEIyeT ITOHH-
MaTh B UX OOMICTIPUHATOM 3HAUYECHHUH, U3BECTHOM CIICIHAJIIICTaM B TaHHOH 00acTu.

Moznexynst JJHK.

Hcnone3yeMmerii B HacTosmiem ormcanuu tepmuH "JIHK" mmu "monexyna JIHK" o3nauaeT nByxmemnoded-
Hy0 MoJekyity JJHK reHoMHOro MM CHHTETHYECKOTO MPOMCXOXKACHHUS, TO €CTh, TOT TEPMUH O3HAYACT IOJH-
Mep, COCTOSIINI U3 NIe30KCHPUOOHYKICOTHIHBIX OCHOBAHHUHN, WM TOJWHYKICOTHAHYIO MOJIEKYTy, CUHTHIBAC-
MYIO B HallpaBJICHUH OT 5'-T0 KOHIA (PacIojoXKEHHOTOo BhImIe) 1o 3'-ro KoHNA (pacrojioxeHHoro Hmxke). Hc-
MOJIb3YEMBIM B HACTOSIIEM ONMHUCAHUU TepMHH "mocienoBaTenbHocTh JJHK" o3HavuaeT HyKICOTUIHYIO MOCIEA0-
BaTeabHOCTH MoJieKyel JIHK.

Hcnonp3yeMmslil B HACTOALIEM ONMCAaHMM TepMUH "BblaeneHHas Mmonekyna JIHK" o3Hauaer monexymy
JHK, koTopast 1o MeHbIIEHl Mepe YaCTUYHO OTJENIeHa OT JIPYTUX MOJIEKYJ, OOBIYHO aCCOLMUPYIOUINXCS C STOH
MOJIEKYJIOH B HATHBHOM WJIM MPUPOJHOM COCTOSIHMH. B 0JHOM M3 BapHaHTOB M300pETEHUsI, TEPMHUH "BBIAEICH-
HBIIA" oTHOCUTCS K MoJekyne JIHK, mo meHpmieii Mepe 4aCTHIHO OTACIEHHOW OT HEKOTOPHIX HYKJIEHHOBBIX KH-
CJIOT, KOTOpKIE, TIO CBOEH Mpupoae, QIaHKUPYIOT JaHHYyI0 Mosiekyny JIHK B ee HATHBHOM W TIPUPOTHOM CO-
crostann. Takum oOpazom, mosekysl JJTHK, nmprcoennaeHHbBIE K PETYISTOPHBIM HITH KOIUPYIOIINM TOCTIe0Ba-
TENBHOCTSM, C KOTOPBIMH OHH OOBIYHO HE acCOIMMPOBAHBI B NPUPOJE, HAPHUMEpP, B PE3yIbTaTe HMPOBEICHUS
METOZOB PEKOMOHHAIINH, PACCMaTPUBAIOTCS B HACTOAIIEM ONMCAHUH KaK BBIJCICHHBIC MOJICKYIBL. Takue mMoie-
KYJIBI CUHATAIOTCS BBIICICHHBIMH, €CITU OHH MHTETPHUPOBAHBI B XPOMOCOMY KIICTKU-XO3SIMHA MU MPUCYTCTBYIOT
B PacTBOpE HYKJICHHOBOW KUCIOTHI BMecTe ¢ Apyrumu Mojiekyinamu JJHK, B KOTOpBIX OHM HE MPHUCYTCTBYIOT B
WX HATHBHOM COCTOSIHUH.

B Hacrosimem n300peTeHun packphIBaeTCs Pl METOIOB, KOTOPBIE, KaK M3BECTHO, MOT'YT OBITH IPUMEHEHBI
Jutst BeIeneHnst 1 Monudukanuu Monekynsl JJHK nmm ee dparmenros. Tak, Hanpumep, texuosorus TP (mo-
JMMMEpa3HoOH HEMHOM peaklui) MOXKET OBITh MPUMCHEHA [T aMILTH()UKAIUN KOHKPETHOH UCXOIHOW MOJICKYIIBI
JIHK w/vmm nis nmpoayiupoBaHust BAPUAHTOB UCXOHOM MosteKybl. Monekynbl JIHK wim nx ¢pparMeHTs MoryT
OBITH TaKXKE TOJYYEHBI NPYTUMH METOJaMH, TaKUMH KakK HPSIMOW XMMHUYECKHHA CHHTE3 (parMeHTa, OOBIYHO
OCYILECTBIIIEMBIH C HCTIOJIh30BaHUEM aBTOMAaTHUECKOTO CHHTE3aTOPa ONUTOHYKIICOTH/IOB.

Hcmonb3yeMblii B HACTOSIIEM ONHCAaHUU TEPMHUH "HWACHTHUIHOCTH TOCIEIOBATEIBHOCTEH" 03HAYaeT cTe-
MeHb MACHTUYHOCTH IBYX ONTHMAJIbHO BBIPOBHEHHBIX IMOJMHYKJICOTHIHBIX IOCIEAOBATEIFHOCTEH WM IBYX
ONTUMAJIFHO BBIPOBHEHHBIX IMOJIMIETITHAHBIX MOCIeI0BaTeIbHOCTeH. ONTHMaIbHOE BRIPaBHUBAHUE MOCTICIOBA-
TENIBHOCTEH OCYIIECTBISIIOT IyTEM COIOCTABIICHUS ABYX IOCIIEIOBATENLHOCTEH BPYUYHYIO, HAPHMED, ITAIOH-
HOM IT0CJIEJOBATEIbHOCTH U APYTOH MOCIIEA0BATEIFHOCTH I MAaKCUMHU3AIHUU YUCa HYKJICOTHIHBIX COOTBET-
CTBHH B CONOCTaBJIIEMBIX IIOCIEA0BATEIFHOCTSX BMECTE C COOTBETCTBYIOIIMMH BHYTPEHHUMH HYKJICOTHUIHBIMH
MHCEPILUSIMU, JISNICIUAME WK 1pobenamu. Vcroap3yeMblii B HACTOSIIEM OITMCAaHUH TEPMHH "dTaJlOHHAs MOCIIe-
JIOBATEJIBHOCTH" O3HAyYaeT IMOCIeI0BATEeIbHOCTD, MPEACTABICHHYIO KaK IMOJMHYKJICOTHIHBIE MTOCIEA0BaTEILHO-
ctu SEQ ID NO: 1-199, 211 n 212.

Hcrmonb3yeMblii B HACTOSIIIEM OINMCAHUM TEPMUH "TIPOIIEHT WACHTHYHOCTH IOCHIEOBaTEeIbHOCTEH" HITH
"MPOIEHT UACHTHYHOCTH" Win "% WACHTHYHOCTH" O3HA4YaeT CTENeHb MACHTUYHOCTH, YMHOXeHHYyI0 Ha 100.
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"CTeneHp WASHTHYHOCTU" MOCIENI0BATENIbHOCTH, ONTUMAIbHO BBHIPOBHEHHOM C ATAJOHHOM MOCIEN0BATENIbHO-
CTBIO, O3HAYAET YHCJIO HYKJICOTHIHBIX COOTBETCTBUH NPH ONTHMAIbHOM BBIPABHHBAHWH, JICICHHOE Ha oOIiee
YHCIIO0 HYKICOTHIOB B ATAJIOHHOW ITOCIICAOBATEIFHOCTH, HAIIpUMEp, Ha 00IIee YHCIIO HYKICOTHIOB B IOJHO-
pa3sMepHON ATAJTOHHOH MociieAoBaTeNbHOCTH. TakiuM 00pa3oM, B OJTHOM W3 CBOWX BapHaHTOB, HACTOAIIEE H30-
Operenue otHocuTcs k Mosiekyne JIHK, conmeprkarieit mociaenoBaTeIbHOCTh, KOTOPasl, MPH €€ ONTHMAILHOM BBI-
pPaBHUBaHWU C 3TaJOHHOM IMOCIIENOBATELHOCTHIO, MPEACTABICHHONW B HacTosmeM onrcanny kak SEQ ID NO:
1-199, 211 u 212, no MeHbIIeH Mepe TprOIN3NTENsHO Ha 85%, 1Mo MeHbIIel Mepe npuoImuTeasHo Ha 90%, Mo
MEHBIIeH Mepe PUOIM3UTEIbHO Ha 95%, 10 MeHbIIeH Mepe TpuOIu3NTeNsHO Ha 96%, 0 MeHbIIeH Mepe MpH-
6m3uTensHO Ha 97%, 10 MeHbIIel Mepe TPHOIM3UTENbHO Ha 98%, MM 1O MEHBIIEH Mepe PHOIM3UTENBEHO Ha
99% umIeHTHYHA TAJOHHOW TOCIIE0BATEIIFHOCTH. B KOHKPETHBIX BapHaHTaX W300pETEHIUs, TAKUE MOCIICIOBA-
TEJBHOCTH MOTYT OBITh OINPENENICHBI KaK MOCIEOBATEIIEHOCTH, 00JIATaloNIINe aKTHBHOCTBIO PETYIISIIUN T'¢HOB
WIA KOJAMPYIOUINE MENTHI, 00NaTarouil (YHKIUIMH, ONPEACIISIOIIUME JIOKAIA3aIU0 (QYHKIIMOHAIBHO MPH-
COCIITHEHHOTO TIOJIUIIEITH/IA B KIICTKE.

PerynsropHbie 37IeMEHTHI.

PerynsaTopHbIif d7eMeHT TpeacTaBiseT coboir Monekyny JIHK, obrmamaromryro akTHBHOCTBIO PETYJSIIAN
TEHOB, TO €CTh, CIIOCOOHOCTHIO BIHMATH Ha TPAHCKPUIIMIO W/WIH TPAHCIALNIO (YHKINOHAIHHO MPHUCOSIUHEH-
HOW TPaHCKpUOUPYEMOW TOJUHYKJICOTHIHON MOJEKybl. TakuMm o0pa3oM, TepMUH "aKTUBHOCTh PETYJIALNU Te-
HOB" O3HAYaeT CIOCOOHOCTHh JAHHOTO AJIEMEHTA BIUATH HA XapaKTep IKCIpeccHd (PYHKIIMOHAIBHO MPHCOEIH-
HEHHOW TPaHCKPUOWPYEMOH TOIMHYKICOTHIHOW MOJIEKYJIBI MOCPEICTBOM BO3IACHCTBHSI HA TPAHCKPHIIIHIO
W/WIM TPAHCISIUIO 3TOH (QYHKIIMOHAIBHO TMPHCOSAMHEHHON TPaHCKPUOMPYEMON MOJMHYKICOTHIHONW MOJIEKY-
nel. Mcmonmb3yeMasi B HACTOSIIEM OIMCAHUM TPYIIA 3KCIPECCUOHHBIX 3JEMEHTOB PETYJIIMUA TPAHCKPUIIIHH
(EXP) MOKET COCTOSATH U3 IKCIIPECCHOHHBIX JJIEMCHTOB, TAKHX KaK YHXaHCEPHI, IPOMOTOPEI, IUACPHEBIC TIOCIIEe-
JIOBATCIILHOCTH U WHTPOHBI, KOTOPHIC SIBISAIOTCS (DYHKIIMOHAIBHO CBS3aHHBIMH. Takum 00pa3oM, TpyIma dKC-
MPECCHOHHBIX AJIEMCHTOB PErYIISIIAU TPAHCKPUIIMH MOXET COCTOSITh, HANPUMEpP, W3 MPOMOTOPA, (YHKIIHO-
HaJIbHO HPHCOCIMHEHHOTO K 5'-KOHIY JIMJCPHOH ITOCIe0BaTEIbHOCTH, KOTOpas, B CBOIO odepeib, (PyHKIHO-
HAJIBHO TIPHCOEIMHEHA K 5'-KOHI[y WHTPOHHOM IMOCIIeI0BATEIbHOCTH. VHTPOHHAS TOCIIE0BATEIFHOCTh MOXKET
COCTOSITh W3 TIOCTIEOBATEILHOCTH, HAUYWHAIOMIEHCS B TIEPBOM TOUYKE CIUIACHHTAa WHTPOHA/IK30HA HATHBHON
MOCJIEIOBATENFHOCTH, a TakKe W3 HEOOJBIIOTo JTUACPHOTO (hparMeHTa, BKIIOYAIOIIETO BTOPYIO TOUKY CILIai-
CHHTa WHTPOHA/?K30HA, B PE3yJIbTaTe dero obecrneynBacTcs "MPaBWIBLHBIA" MPOIIECCHHT MHTPOHA/9K30HA U 00-
JIETYAETCsl TPAHCKPUIIIUSA W "TPaBUIBHBINA" MPOIECCHHT TOIYYSeHHOTO TpaHCKpuNTa. JIMaepHbIe MmociienoBa-
TEIBHOCTH W WHTPOHBI MOTYT MOJOXWTEIHHO BJIMATH HAa TPAHCKPHIIINIO (DYHKIIMOHAIBHO MPHCOCTUHEHHON
TPAHCKPHOUPYEMOI MOTUHYKICOTHIHOW MOJICKYJIBI, @ TAK)KE Ha TPAHCIAIHUIO MOJYYCHHOH TPaHCKPUOUPYEeMOi
PHK. IIpenBapurensHo nponeccupoBanHas Monekyna PHK comep:xutr muaepHsle mOcCienoBaTeNIbHOCTH U UH-
TPOHBI, KOTOPBIE MOTYT BIHUATh Ha MOCTTPAHCISIIMOHHBIA MpOIecCHHT TpaHckpuOuposanHoi PHK w/mmm nHa
BBICBOOOXKJICHHE TPaHCKpHOMpoBaHHOH Moekynbl PHK u3 kieTogHoro siipa B muromiasmy. [locie moctrpanc-
JSIIMOHHOTO TPOIECCHHTa TPaHCKpHOUpoBaHHOHM Monekyiasl PHK, mumepHas mocienoBaTeIbHOCTh MOXKET CO-
XpaHAThCSA KaK 4acTh KoHeuHOW MaTpudHOii PHK U MOMOKUTENHHO BIAUATH HA TPAHCIIAIUIO MOJICKYIIBI MATPHY-
Hot PHK.

PerynaropHsIMHU 371€MEHTaMH, TaKUMH KaK IPOMOTOPHI, JIMAECPHBIE MMOCICIOBATEIHHOCTH, HHTPOHEI U 00-
JACTH TEPMUHAIIMN TPAHCKPHIIINH, sBIsTIoTCS MoneKynsl JIHK, xoTopbie 00sagaioT akKTHBHOCTBIO PETYIISINH
TEHOB M COCTABIIIIOT HEOTHEMJIEMYIO YacTh OOIIEro MexaHu3Ma SKCIPECCHH TeHOB B JKMBBIX KiIeTKaxX. TepMuH
"perynsaTopHbIit dneMent” o3HadaeT mojiekyny JIHK, obmamaronryio akTHBHOCTBIO PETYISIIUU T€HOB, TO €CTh,
CHOCOOHOCTBIO BIUATH HA TPAHCKPHITIUIO /WU TPAHCIANUIO (YHKIIMOHAIEHO MPUCOCTUHEHHONW TPAaHCKPUOU-
PyeMoii MOJIMHYKICOTHIHON MOJIEKYIIBL. [103TOMY, BBIICTICHHBIC PETYIATOPHBIC 3JICMEHTHI, TAKHE KaK POMOTO-
PHL U JIUACPHBIC MMOCICIOBATEIFHOCTH, ()YHKIIMOHUPYIOIINE B PACTCHUSIX, MOTYT OBITh MCHONB30BaHBI JJIT MO-
JuduKay GESHOTHIIOB PACTCHUH ¢ IPUMEHEHUEM METOJIOB TCHHOW WH)KCHEPUH.

PerynsropHbie 3)1eMEHTBI MOTYT OBITH OXapaKTePH30BaHBI (KOJIMYCCTBEHHO W/WIM KA4YEeCTBCHHO) IO (-
(bexTy uX IpOoQUIS SKCIPECCUH, HATIPHIMEP, N0 TTO3UTUBHOMY WJIM HETATHBHOMY W/WJIM KOHCTUTYTHBHOMY WU
IpYroMy MpoQMII0 SKCIIPECCHH, HAIIPUMEpP, 0 BPEMEHHOMY MPOQIIII0; MPOCTPAHCTBEHHOMY HPOQIITIO; 3BO-
JOIMMOHHOMY TPOQMITI0; TKaHecrenuduaeckomy mpodmito; mpodmito, crnenupuiaeckoMy K ASHCTBHIO OKpY-
JKaromiei cpepl; GU3NOIOTHIeCKOMY MPOGHITIO; TIATOIOTHYECKOMY MPOQHITIO; MPOQPIITIO, CIIEITUPUICCKOMY IS
JAHHOTO KJIETOYHOTO IHKJIA; W/MIN MO MPO(UIIO SKCIIPECCHH, TYBCTBUTEIBHOM K IEHCTBHIO XUMHUKATOB, U JIIO-
00#f X KOMOHMHAIIMH, a TaKKe MO KOJMYECTBCHHBIM WJIM Ka4eCTBCHHBIM Mpu3HakaMm. IIpomoTop Moxer OBITh
WCIIONIB30BaH KaK PETYIATOPHBIA 3JEMEHT IS MOIYISALWH JKCIpeccHd (YHKIMOHATHHO HPHUCOSAMHEHHON
TPAHCKPHOUPYEMOIl MOTUHYKICOTHIHOW MOJICKYJIBI.

Hcnonp3yemblii B HACTOSAIIEM ONMCAHWU TEPMHUH "TIPOGHIIb IKCIIPECCHU I'eHa" o3HadaeT JIro00i Mpoduib
TPAHCKPHUIIUU (DYHKIIMOHATBFHO TPUCOCAWHEHHON TpaHCcKpuOupyemoit monekynsl JJHK ¢ oOpazoBanuem
TpaHckpuOupoBaHHoit Mosiekyibl PHK. TpanckpubupoBannas moinekysna PHK moxer ObITh TpancnupoBaHa ¢
IPOAYIIMPOBAHUEM MOJICKYINIBI OClTKa WIIM aHTHCMBICIIOBOW MOJCKYJBl WM APYTOH PEryISTOPHONW MOJCKYJIIBI
PHK, rakoit kak nuPHK, TPHK, pPHK, MmuPHK u T.11.

Hcrmonb3yeMblii B HACTOSIIEM ONMMMCAaHWN TEPMHUH "dKCIpecchs Oenka'" o3HadaeT JI000H mpod b TpaHCIIs-
MU TpaHCKpuOupoBaHHO# Mosiekyisl PHK B Monekyny Oenka. Dxcnpeccus Oeika MOXKET OBITh OXapaKTepH30-

-4



047367

BaHa IO €€ BPEMEHHBIM, IIPOCTPAHCTBCHHBIM, 3BOFOIIMOHHBIM HIIH MOP(HOIOTHUYECKUM Ka4eCTBEHHBIM MPH3HA-
KaM, a TaKKe MO KOJIMYCCTBCHHBIM HJIH Ka9eCTBEHHBIM ITapaMeTpaM.

Hcrmonb3yeMblii B HACTOSIIIIEM OMUCAHUK TePMHUH "TipoMoTOop" 00BIYHO o3HavyaeT MoJekyny JIHK, koTopas
y4acTBYeT B pacro3HaBanuu U cBs3biBannn PHK-mommmMepassl 11 u qpyrux 6enkoB (TpaHCIeHCTBYIOMNX (aKTo-
POB TPAaHCKPHIIIINK), ¥ HHUIMHPYET TpaHCKpunmwio. [IpoMoTop M3HAYaIbHO MOXET OBITH OTAENEeH OT 5'-
HeTpaHcaupyemoi oomacTtu (5' UTR) reHOMHOM KOTIMY TeHa. AJTbTePHATUBHO, IIPOMOTOPHI MOTYT OBITh MOJTyHe-
HBI ITyTeM cuHTe3a win Momudukammu Monekyn JJHK. IIpomoTopsr MoryT OBITH TakkKe XHUMEPHBIMH, TO €CTb,
OHH MOTYT OBITh MPOAYIIMPOBAHBI OCPEACTBOM IMPHCOCIWHECHUS JBYX WM 00Jee TeTEePOJIOTHIHBIX MOJICKYII
JHK. IIpoMoTopamMu, UCIOJIBE3YEMBIMHU JUIS OCYIIECTBICHHS HACTOSINETO M300PCTCHUS, SIBISIOTCS JOOBIC W3
SEQ ID NO: 2, 6, 8, 10, 12, 163 u 169 i npoMOTOpHEIC 3JIEMEHTHI, coaepxkaniiecs B moooi u3 SEQ ID NO:
13-199, 211 u 212, unu ux GpparMeHTs WM BapHaHTHL. B KOHKPETHBIX BapHaHTax U300pETeHNUs, TaKUe MOJIEKY-
JIBI ¥ JIFOOBIC UX BapUAHTHI WU MPOM3BOIHBIC, OMMMCAHHBIC B HACTOSIICH 3asBKE, TAKXKE OMPEICICHBI KaK MOJIe-
KYJIbI, 00JIaJafoIIre MPOMOTOPHON aKTHBHOCTBIO, TO €CTh, CIIOCOOHOCTHIO JICHCTBOBATH KaK MPOMOTOPHI B KIICT-
Kax-X03s5e€BaxX, HAIPUMEp, B TPAHCTCHHBIX PACTCHHUAX. B JIPyrux KOHKPETHBIX BapHaHTax u3o0pereHus, Qpar-
MEHT MOYeT OBITh OIpe/eNieH KaKk MPOMOTOP, O0JIQTAIONIi aKTHBHOCTHIO, COOOIIaeMOil NCXOIHOW TIPOMOTOP-
HOUW MOJIEKYJIOH, OT KOTOPOH OH MPOUCXOIUT, TUOO ITOT (hparMEeHT MOXKET CONEPKaTh "MHHUMAIHHBIA TIPOMO-
TOp", KOTOPBIA 0OecTieunBaeT Oa3anbHBIN YPOBEHDb TPAHCKPHUITIIUU B cOCTOUT n3 TATA-OoKca Wi SKBUBaJICHT-
HOM moclneoBaTenbHOCTH, pacno3Haomeit komruiekc PHK-monumepassr 11 u cBsi3biBatoieiics ¢ HUM, U, TEM
CaMbIM, HHUIIUHAPYET TPAHCKPHITIIHIO.

B ogHOM M3 CBOMX BapHaHTOB, HACTOSIIEE H300PETEHHE OTHOCHUTCS K (hparMeHTaM MPOMOTOPHOH MOJIEKY-
nel. Kak omucaHo B, TPOMOTOPHBIE (PparMeHTHI 00ECIICUNBAIOT AKTUBHOCTH MPOMOTOpPA M MOTYT OBITH UC-
MOJI30BAHBI OTJCIHHO WX B KOMOWHAIIMK C APYTHUMH MPOMOTOPAMHU M MX (pparMeHTaMu, HATIPUMED, VIS KOH-
CTPYHMPOBaHUS XUMEPHBIX MIPOMOTOPOB. B KOHKPETHBIX BapHaHTaX M300pPETCHHUS OMUCAHBI (PparMeHTHI MPOMO-
TOPOB, COJAEPIKAIIXE MO MEHbIICH Mepe mpudmusurensHo 50, 95, 150, 250, 500, 750 win mo MeHbIIeH Mepe
npubmu3uTenbHo 1000 cMEXHBIX HYKJICOTHIIOB, WIIM TPEACTaBISIONMEe co00i Ooiee JIMHHYIO MOJUHYKIICO-
THUAHYIO MOJIEKYITy, 00JIaJafoIIyI0 OIICAaHHON B HACTOAIIEM ONMCAHUH IPOMOTOPHOI aKTHUBHOCTBIO.

KomMrmosuiuu, mporucxosmime oT JIIo0oro U3 MpoMOTOPOB, mpeacTaBieHHbIx kak SEQ ID NO: 2, 6, 8, 10,
12, 163 u 169, w1 mpoMOTOPHBIX dJIeMeHTOB, conepkanuxcs B SEQ ID NO: 13-199, 211 u 212, u umerommx
BHYTPECHHHUE U 5'-A€IeunH, MOTYT OBITH ITOJyYEeHbI, HAIPUMED, B HEIAX YIyUIICHUS Wi H3MEHEHHS SKCIIpec-
cu, crocobamMu, BKIIOYAIOIINMH yIaJICHIE 3JIEMEHTOB, KOTOPhIE OKA3bIBAIOT MO3UTHBHOE MIIM HETATHBHOE BO3-
JeHCTBHE Ha SKCIIPECCHUIO; AYIUTUKAIIMIO 3JICMEHTOB, KOTOPHIE OKa3bIBAIOT IMO3UTHBHOE WJIM HETATUBHOE BIIHS-
HHUE Ha DKCIPECCHIO; W/WITU AYIUIMKALIUIO WIH YIaleHUE 3JICMEHTOB, KOTOPBIC OKA3bIBAIOT TKAHE- WIIH KJIETKOC-
nenuduIeckoe BO3ACHCTBUE HA IKCIPecchio. KoMIO3HINY, MPOUCXOAIINE OT JHO0TO U3 MPOMOTOPOB, TIPE/I-
craBieHHbIx kak SEQ ID NO: 2, 6, 8, 10, 12, 163 u 169, nimn npoMOTOPHBIX 3JEMEHTOB, coaepkamuxcs B SEQ
ID NO: 13-199, 211 u 212 u umeromux 3'-aeNeuu, B KOTOPBIX yhaneHbl ameMeHT TATA-0okc mim SKBHBa-
JICHTHAs] €My TOCJIEIOBATEIBHOCTh M PACIIONOKCHHAS HIDKE MOCIICA0BATEIbHOCTD, MOTYT OBITh HCIIOJB30BAHEI,
HATpUMep, JUIA TOJYYCHUS IHXAHCEPHBIX 3JEMEHTOB. J[pyrue Aeienuu MOTYT OBITh BBEICHBI JJIS YAAJICHUS
JFOOBIX AJIEMEHTOB, KOTOPhIE OKA3bIBAIOT IMO3UTHBHOE WM HETATHBHOE BO3JEHCTBHE Ha HKCIPECCHIO; H COO00-
MIAIOT SKCIPECCHHU TKaHECTIEITUPUIESCKIH, KISTKOCTIEITUPUISCKUI TN BpeMsCIIeITUPUIECKIi (Takue Kak, HO He
OTPaHUYNBAIOIINNCS UMH, IIUPKATHBIC pUTMBI) 3P dexT. JIFo00H 13 MPOMOTOPOB, IpeACTaBIeHHBIX Kak SEQ ID
NO: 2, 6, 8, 10, 12, 163 n 169, unu mpoMOTOPHBIX dJIeMeHTOB, coaepxamuxcs B SEQ ID NO: 13-199, 211 u
212, u mpoucXoAAIIie OT HUX (ParMEeHTH MM YHXAHCEPH MOTYT OBITH MCIIONB30BAHEI IS ITOJTydCHHSI XUMEp-
HBIX KOMITO3UIMHA 3JIEMEHTOB PETYIISIINA TPAHCKPUIIIIUN, COCTOSAIINX U3 TFOOBIX MPOMOTOPOB, MPEICTABICHHBIX
kak SEQ ID NO: 2, 6, 8, 10, 12, 163 u 169, unu npoMOTOpHBIX 3J1eMeHTOB, coaepxamuxcs B SEQ ID NO: 13-199,
211 u 212, ¥ npouCXoAsIINX OT HUX (ParMeHTOB MM 3HXaHCEPOB, (QYHKIMOHAIBHO PUCOCTMHEHHBIX K APY-
TUM DHXaHCEPaM M MPOMOTOpaM. BIMsHHME OMUCAHHBIX B HACTOSIICM OMMCAHMK MOAM(DUKALIUH, TYTLTHKAIA
WIH JCTICIIUHA Ha HYXKHBIA YPOBEHb IKCIIPECCUU KOHKPETHOTO TPAHCTCHA MOKET OBITH MPOTECTUPOBAHO IMITUPH-
YECKHM B aHANIM3aX PACTCHUH B CTa0WIBLHOM U TEPEXOJHOM COCTOSIHUH, TAKUX KaK aHAaJH3bl, OMUCAHHBIC B Ha-
CTOSIIIEM ONFCAaHUM B paboumx mpuMepax Ui IOATBEPKICHHS Pe3ylIbTaTOB, KOTOPBIE MOTYT 3HAYUTEIHHO
BapbUPOBATHCS B 3aBICHMOCTH OT BHECEHHBIX MOAM(DHUKAINN M OT IETTH BHECEHUS 3TUX MOIU(DHUKAIINNA B UCXO/-
HYIO MOJIEKYITY.

Hcrmonb3yeMblii B HACTOSIIIIEM ONMMCAaHWU TEPMUH "THUAEpHas TMOCIeNO0BATEIILHOCTD'" 03HAYAET MOJIEKYIY
JHK, Beinenennyto u3 5'-Herpanciupyemoit oomacty (5' UTR) reHOMHOM KOTTMU T€HA U OIPEAeIeHHYIO0 B 00-
MIUX 9epTax KaKk HyKICOTHIHBIH CETMEHT, PACIONOKEHHBIH MeXAy caiftoM MHAIMAmy Tpanckpumnuuu (TSS) n
CTapT-CaliTOM OCITOK-KOJUPYIOIICH MOCIeIOBATEIBHOCTU. AJBTEPHATUBHO, JHUACPHBIC MOCICIOBATEIHEHOCTH
MOTYT OBITh MOJYYCHBI MyTEeM CHHTE3a Wiu Momudukanmu ieMenToB JJHK. JlugepHas mocieqoBaTebHOCTh
MOJKET OBITh WCIIOJIb30BaHA B KAYECTBE 5'-peryNsTOPHOTO 3JEMEHTA JUIsl MOAYJISAIUH 3KCIPECCHU (PYHKIIHO-
HAITLHO TPUCOCIMHECHHOUW TPAHCKPUOMPYEMOW TMONHHYKICOTHAHON MONEKYNbl. JIMAepHBIC MOJIEKYIBI MOTYT
OBITh MCIOJIB30BaHBI BMECTE C TETCPOIOTUYHBIM IPOMOTOPOM HJIM C UX HATHBHBIM IPOMOTOpPOM. Takum oOpa-
30M, IIPOMOTOPHBIC MOJICKYJIBI COTTIACHO M300PETCHHIO MOTYT OBITh (DYHKIIMOHAIBHO MPUCOCAWHCHBI K MX Ha-
TUBHOU JHICPHON TOCIIETOBATEIHLHOCTH, JTHOO OHM MOTYT OBITH (DYHKIIMOHAJIBEHO MPHCOEINHEHBI K T€TEPOIIO-
TUYHOW JTUACPHOH MOCTIEeN0BATEIHHOCTH. JIMIEPHBIMU ITOCIIENOBATEIFHOCTIMH, HCIIONB3YEMBIMH ISl OCYIIIECT-
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BJICHUs HacTosiero moodperenus, sisttoress SEQ ID NO: 3, 164, 166 u 170, wim TUICPHBIH 3JIEMEHT, COIEp-
xammiicst B SEQ ID NO: 13-199, 211 u 212, nim ux ¢gparMeHTsl WM BapuaHThl. B KOHKpETHBIX BapHaHTax M30-
OpeTeHns, Takue TOCIEIOBATEIIFHOCTH MOTYT OBITh OIPEAEIICHBI KaK IOCIIEAOBATEIFHOCTH, 00JIaqafoNIie CIIo-
COOHOCTBIO (PYHKITMOHHPOBATH B Ka4eCTBE JIUACPHOI MMOCIEAOBATEIHLHOCTH B KIETKAaX-X035€Bax, BKIIOYas, Ha-
npuMep, KIeTKA TPAHCTEHHBIX pacTeHHW. B ofHOM W3 BapHaHTOB M300pETEHHS, TaKHE MOCIEAOBATEIBHOCTH
OTIPEeNIeNIAIOT KaK MOCIeI0BATENbHOCTH, 001 /1al0IIKe JINAEPHOH aKTHBHOCTHIO.

JIunepusie mocnenoBatenbHOCTH (5' UTR), mpencraBnennsie kak SEQ ID NO: 3, 164, 166 u 170, unu nu-
JIEpHBIN dJIeMeHT, coaepxamuiics B 000 u3 SEQ ID NO: 13-199, 211 u 212, MOTYT COCTOSITh U3 PETYIATOP-
HBIX 3JICMEHTOB, JIN0OO OHM MOTYT MPUHUMATH BTOPHUYHBIC CTPYKTYPHI, KOTOPBIC MOTYT BIUSATh Ha TPAHCKPHII-
LU0 WIK TPAHCISILMIO TpaHcreHa. JlunepHele nocneaoBaTenbHOCTH, npeacTaBiaeHuble kak SEQ ID NO: 3, 164,
166 1 170, nim nuaepHLIN d51eMeHT, coaepxamuiics B moooi u3 SEQ ID NO: 13-199, 211 u 212, moryt ObITH
UCIIOJIb30BaHbl B COOTBETCTBUU C HACTOSIINM H300pETCHHEM sl MOMYYCHHS XUMEPHBIX PETYISTOPHBIX 3Je-
MEHTOB, BIUSIONINX HA TPAHCKPHITIIUIO WU TPAHCIIAIMIO TpaHCreHa. KpoMe Toro, muaepHbIe MOCIe0BaTEILHO-
ctu, npeacrasieHHbie kak SEQ ID NO: 3, 164, 166 u 170, wiu TUICPHBINA 3IEMEHT, COACPIKAIIMIACS B JIFOOOH U3
SEQ ID NO: 13-199, 211 u 212, MoryT OBITh UCTIOIB30BAHBI IS TTOJYICHHUS XUMEPHBIX JIMJIEPHBIX TIOCTIEI0BA-
TENBHOCTEH, BIISIONINX Ha TPAHCKPHIIINIO MITH TPAHCIIIIIUIO TPAHCTEHA.

BBenenne gyxepogHOTO TeHAa B HOBOE PacTEHHE-XO3SMHA HE BCErJa MPUBOAUT K BEICOKOMY YPOBHIO JKC-
MIPECCHH BCTPOEHHOTO TeHa. Kpome Toro, B ciIydae BO3HHKHOBEHHUS MPOOJEM ¢ KOMIUIEKCHBIMH TIPH3HAKAMH,
MHOTZIa HEOOXOIUMO MOIYJIHPOBATH HECKOJBKO T€HOB C PA3IMYHBIMH IPOCTPAHCTBEHHBIMH WJIH BPEMEHHBIMHU
IpoGUIIMHU SKCIPEcCHH. B mpuHINDE, TaKyl0 MOIYJSIMI0O MOTYT OCYIIECTBIATH HHTPOHBL. OIHAKO, MHOTO-
KpaTHOE HCIIOJIb30BaHUE OJHOTO U TOTO K€ MHTPOHA B OJTHOM TPAHCTCHHOM PACTCHHUU MOXKET MPUBOJIUTH K HE-
TaTHBHBIM IMOCICACTBUAM. B 3THX ciydasx HE0OOXOAMMO HMETh Ha0Op OCHOBHBIX PETYJISITOPHBIX 3JICMEHTOB IS
KOHCTPYUPOBAHHS COOTBETCTBYIOIINX pekOMOMHAHTHBIX eMeHTOB JJHK. TTockonbKy W3BECTHBIN CICIHAH-
cTaM HaOOp MHTPOHOB, 00JIATAIOIINX CHOCOOHOCTHIO TIOBBINIATE YPOBEHb AKCIPECCHU, OTPAHHYCH, TO HEOOXO-
JTIMMO HAWUTH aJbTCPHATUBHBIC BAPUAHTEL.

KomMmrmosuiuu, mpoucxoasmime ot JIo00To U3 HHTPOHOB, npencTaBieHHbX kak SEQ ID NO: 4, 165 u 171,
WJIM MHTPOHHOTO 3JIeMeHTa, conepixkanierocst B SEQ ID NO: 13-199, 211 u 212, MOTYT COCTOATh U3 BHYTPEHHHUX
TN WU AYTUTHKAITAN ITUC-PETYISITOPHBIX 3JIEMEHTOB; W/Hin Moaudukaiuit 5'- n 3'-mocienoBaTelbHOCTEH,
COIIEPKAINX TOYKH CIUIAHCHHTa WHTPOH/PK30H, M MOTYT OBITh HCIOJH30BAaHBI JJIS MOBBIIICHUS YPOBHS JKC-
MIPECCHH WM CTICIIU(PHIHOCTH SKCIPECCHH B TOM CIIydae, eClid OHU (HYYHKIIMOHAJIBHO MPUCOEAWHEHBI K IIPOMO-
TOpY + JIHACPHOMY WIH XHUMEPHOMY IPOMOTOPY + JHACPHOW M KOAMPYIOMIEH mocienoBaTenbHocTH. Momudu-
Karuu 5'- u 3'-00yacTei, coaepKanx TOYKU CIUIAHCHHTa HHTPOH/3K30H, MOTYT OBITh TaK)KE BBEJCHBI JIJIS CHH-
JKCHHS BEPOSATHOCTH BKIIFOUCHUS JIOKHBIX CTapT- M CTOIN-KOJOHOB, 00Pa3yIOMIMXCS B MOJYYCHHOM TPAHCKPHUIITE
mocJe mpolieccuHra u crutalicuara Matpudaoit PHK. MHTpoHBI MOTYT OBITH MIPOTECTUPOBAHBI SMITUPUICCKH, KaK
OIKCAaHO B paboYMX MPUMEPAX VIS OTIPEICIICHUS BIUSHIS HHTPOHA Ha SKCIPECCHIO TPAHCTCHA.

B cooTBeTCTBHH ¢ HACTOSIIMM H300pETCHUEM, IIPOMOTOP WM (ParMEeHT MPOMOTOpPA MOTYT OBITh IPOAHa-
JU3UPOBAHbI HA MPHUCYTCTBUE HU3BECTHBIX MPOMOTOPHBIX 3JIEMEHTOB, TO €CTh, HA CBOMCTBA IMOCJIEIOBATEIbHO-
creit JIHK, Takux kak TATA-O00kc U Ipyrue U3BECTHBIE MOTUBBI CaliTa CBA3BIBAaHUS (DAKTOPOB TPAHCKPUITIIHH.
Wnentndukays TaKUX H3BECTHBIX IMPOMOTOPHBIX AJIEMEHTOB MOXET OBITh OCYIIECTBIICHA CIEIIHAIMCTOM IS
KOHCTPYHPOBAHHS BapHaHTOB, XapaKTeP SKCIPECCHN KOTOPBHIX aHAJOTHYEH XapaKTepy IKCIPECCHH HCXOTHOTO
POMOTOpa.

Hcmonb3yeMble B HACTOSIIIIEM OMHMCAHWM TEPMHUHBI "dHXaHcep" WM "DHXaHCEPHBIA JJIEMEHT" O03HAdYaloT
UC-ICHCTBYIONIUI AJIEMEHT PETYISAINH TPAHCKPHITIIUK, WHOTIA Ha3bIBACMBIH IUC-3JIEMEHTOM, KOTOPBIN SBJISI-
€TCsI OJTHAM U3 aCIEKTOB BCETO MPO(MIIs SKCIIPECCHUH, HO KOTOPHIiA, caM 10 ceOe, SIBIACTCS HEAOCTATOUHBIM IS
3amycKa TPAHCKPUIIUU (YHKIIMOHAIFHO MPUCOCIMHEHHON MONMHYKICOTHIHOM MOCIeI0BaTeIbHOCTA. B oTiu-
Yhe OT MPOMOTOPOB, YHXAHCEPHBIC IJIEMEHTHI OOBIYHO HE BKIIOYAIOT CAWT WHUIMANWU TpaHckpumuuu (TSS)
i TATA-O0Kc Wi 9KBHBAJICHTHYIO MOCIIEI0BATEIBHOCTE. [IpoMOTOp, 1O CBOEH NPHUPOJIE, MOXKET COAEPIKATh
OIIMH WK OO0Jiee PHXAHCEPHBIX AIICMCHTOB, KOTOPHIC BIHSIOT Ha TPAHCKPHIIIUIO (DYHKIMOHAIBHO HPUCOCIH-
HEHHOH MOJIMHYKJICOTHIHOW TMOCIENOBAaTEIFHOCTH. BBIIECTICHHBI YHXaHCEPHBIN 3JIEMEHT MOXKET OBITh TaKke
MPUCOEIMHEH K MPOMOTOPY VIS MPOLYIHUPOBAHUA XHMEPHOTO MPOMOTOpA: LHC-3JIEMEHTa, KOTOPHI SBISETCS
ACTIEKTOM O0IIeil MOAYIALNHU dKCIpeccud TeHoB. [IpoMOTOp MIIM IPOMOTOPHEIA (pparMeHT MOXKET COAEpIKaTh
OIIMH WM 0oJiee YHXAHCEPHBIX 3JIEMEHTOB, BIUSIOMINX HAa TPAHCKPHUIIHNIO (PYHKIIMOHAIBHO MPHCOEINHEHHBIX
reHoB. O4eBHIHO, YTO MHOTHE IPOMOTOPHBIC-?HXAHCEPHBIE AIeMEeHTH CcBs3biBatoTcs ¢ JHK-cBsa3pBaronmmu
Oenkamu w/nunu BiMsAOT Ha Tomosioruio JIHK ¢ oOpa3zoBanuem JokanbHBIX KOH(MOpMAIHHA, KOTOpBIE 00ecTieun-
BAIOT CEJIEKTUBHBIM WM orpanndeHHbl qoctyn PHK-nommmepasst k JJHK-marpunie wim o0iier4aoT cenekTus-
HOE pAaCIUICTAHUE TBOWHOW CIHMpPANU B CaliTe MHUIMALUN TPAHCKPHUITIUU. DHXAHCCPHBIA 3JICMEHT MOXET 00J1a-
JaTh (QYHKIUCH CBSI3BIBAHUS ¢ ()aKTOPaMH TPAHCKPHIIIKH, PErYIUPYIONIMMHU TPaHCKpHIIUIO. HekoTopsie 3H-
XaHCEPHBIC AJIEMEHTHI CBSI3BIBAIOTCS OoJice, YeM ¢ OJHUM (DaKTOPOM TPaHCKPHIIIUH, U Takue (aKTOPBI TPAHC-
KPHIIIAU MOTYT B3aUMOJICHCTBOBATE ¢ DoJIee, YeM OJHUM YHXAHCEPHBIM JJOMCHOM C Pa3UYHBIMU ap(UHHOCTS-
MHU. DHXaHCEPHBIC JIEMEHTHI MOTYT OBITh WACHTH()HIUPOBAHBI PA3IMIHBIMH METOJAaMH, BKIFOYAs aHAIW3 Ha
JIEJIeTINH, TO €CTh, ISJICIIH OTHOTO WIIA 0oJiee HYKJICOTHIOB Y 5'-KOHIIa IPOMOTOpa WK najiee; ananu3 Ha JJHK-
CBSI3BIBAIOIINN OETIOK, MPOBOAMMBIN ¢ HMcmoiib3oBanneM ¢yrtrnpuHTrara JJHKa3s! I; ananu3 Ha uaTepdepupyro-
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Iiee JeiCTBHE METHIMPOBAHMS; aHAIN3bl METOJIOM CIIBUTra 3JEKTpOo(OpeTHIecKOoW MOABMKHOCTH; in Vivo aHa-
JM3 Ha TeHOMHBIN (yTpuHTHHT nocpenctBoM 1P, omocpenyemoii turupoBannem; 1 Apyrue cranJapTHbIC aHa-
JU3bl; WIN aHau3bl Ha cxoacTtBo JIHK-mocnenoBaTeNnbHOCTEN € HCIOJIB30BAHMEM H3BECTHBIX MOTHBOB IIMC-
3JIEMEHTOB WJIM YHXAHCEPHBIX JIEMEHTOB, UCIIOIB3YEMBIX B KAUECTBE ITOCICAOBATCILHOCTH-MHUIICHH WA MOTH-
Ba-MHIICHH, T€ yKa3aHHbIC aHAJIW3BI MPOBOIAT CTAHIAPTHBIMH METOJAMH CPaBHEHUS ITOCIEIOBATEIHHOCTEH
JHK, takumu kak BLAST. ToHkast cTpyKTypa 3HXaHCEPHOTO JOMEHA MOXET OBITh JIOTOJHUTEILHO HUCCIIS0BA-
Ha C MOMOINBI0 MyTareHe3a (MM 3aMeHbI) OTHOTO WK 0ojiee HyKJICOTHAOB, FIIU IPYTHUMHU CTaHIAPTHBIMHI METO-
JaMH. DHXaHCEPHBIE AJIEMEHTHI MOTYT OBITH ITOJIyYeHBl METOAaMH XUMHUECKOTO CHHTE3a WM ITyTeM BBIICICHHS
U3 PETYJISATOPHBIX JIEMEHTOB, KOTOPbIE BKIIOYAIOT TaKUE DJIEMEHTHI, 1 OHU MOTYT OBITh CHHTE3HMPOBAHbI C HC-
MOJIG30BaHUEM JOTIONHUTENBHBIX (DIaHKUPYIOMNUX HYKICOTHIOB, COJEPIKAIINX MOAXOSIINE PECTPUKINOHHEIE
CalTBI, s 00JIETYEHHS TPOBENICHUS OCIEAYIONMX MaHUIy . Takum o6pa3zoM, pa3paboTKa, KOHCTPYHPO-
BaHME M HCIOJIb30BaHNE YHXAHCEPHBIX 3JIEMEHTOB C IIPUMEHEHHEM OIMCAHHBIX B HACTOSIEM ONMHCAHHU METO-
JIOB MOZYJISILIAN DKCIIPECCHU (DYHKIIMOHAIBEHO MPUCOEIUHEHHBIX TPAHCKPUOUPYEMBIX ITOJIMHYKICOTHIHBIX MO-
JIEKYJI BXOJUT B 00BEM HACTOSIIETO N300PETEHUS.

B pacrenmsx, BKIIOUEHHE HEKOTOPHIX HHTPOHOB B TeHHBIE KOHCTPYKIIMU PHUBOIUT K ITOBBIIICHHAIO YPOBHS
MPHK u 6enkoB 1o cpaBHEHHIO ¢ KOHCTPYKIMSMH, B KOTOPBIX HHTPOH OTCYTCTBYET. Takoi 3¢ (hekT Ha3pIBaeTCs
"uaTpoH-onocpenyembiM ycuienneM" (IME) skcnipeccun renoB (Mascarenhas et al., (1990) Plant Mol. Biol.
15:913-920). HTpOHBI, KOTOPBIE, KaK U3BECTHO, CTUMYJIHUPYIOT SKCTIPECCUIO B PACTEHUAX, OBUIH UACHTH(DULIN-
pOBaHbBI B TeHaxX KyKypy3sl (Hanpumep, tubAl, Adhl, Shi, Ubil (Jeon et al. (2000) Plant Physiol. 123: 1005-1014;
Callis et al. (1987) Genes Dev. 1: 1183-1200; Vasil et al. (1989) Plant Physiol. 91: 1575-1579; Christiansen et
al. (1992) Plant Mol. Biol. 18: 675-689) u B renax puca (nanpumep, cous; tpi: McElroy et al., Plant Cell 2: 163-
171 (1990); Xu et al., Plant Physiol. 106: 459-467 (1994)). AHanormaHeIM 00pa3oM, ObLIO OOHAPYKEHO, YTO
MHTPOHBI TEHOB JBYIOJBHBIX PACTCHUH, TaKNX KaK METyHMs (Harmpumep, rbeS), kapTodens (HanpuMmep, st-1sl) u
pesymka Tans (Arabidopsis thaliana) (ranpumep, ubq3 u patl), cHOCOOGCTBYIOT MOBBIMIEHUIO YPOBHS AKCIIPECCHU
reroB (Dean et al. (1989) Plant Cell 1: 201-208; Leon et al. (1991) Plant Physiol. 95: 968-972; Norris et al.
(1993) Plant Mol Biol 21: 895-906; Rose and Last (1997) Plant 7.11: 455-464). Beuto oOHapy»eHO, 4TO Jeie-
IIUH WM MYTalli{ B caiiTaX CIUIafiCMHTra MHTPOHA MPHUBOAAT K CHI)KEHHIO YPOBHS SKCIPECCHH T€HOB, UTO yKa-
3pIBaeT Ha TO, 4To It IME MoxkeT motpeboBaThest craiicuar (Mascarenhas et al. (1990) Plant Mol Biol. 15:
913-920; Clancy and Hannah (2002) Plant Physiol. 130: 918-929). Oanako, B onpeaeaeHHbIX CIydasX, CIUIan-
cuHr per se He Tpedyercs aus IME B IBYIONBHBIX paCTCHHUSAX, HO YTO YKa3bIBAIOT TOYKOBEIC MyTallMd B calfTax
crutaiicuara reHa patl ot A. thaliana (Rose and Beliakoff (2000) Plant Physiol. 122: 535-542).

Ycunenne 9KCIpeccuy TEHOB MOCPEACTBOM HHTPOHOB HE SIBJISICTCSI IMPOKO PaclpoCTpaHEHHBIM (heHOMe-
HOM, ITOCKOJIBKY HHCEPIIMH HEKOTOPBIX HHTPOHOB B PEKOMOWHAHTHBIE HKCIIPECCHOHHBIE KIACTEPHl HE MTPUBOJIST
K YCHJICHHIO JKCIIPECCHH (HanpuMep, HHTPOHOB OT I'€HOB JIBYIOJBHBIX pacTeHMH (reHa rbeS ropoxa, reHa gase-
onuHa Qaconu u rena stls-1 pacrenus Solarium tuberosum) ¥ HHTPOHOB OT F'€HOB KYKYPY3blI (I€BSITOTO HHTPOHA
rena adhl, nepBoro uaTpoHa rena hsp81)) (Chee et al. (1986) Gene 41: 47-57; Kuhlemeier et al. (1988) Mol Gen
Genet 212: 405-411; Mascarenhas et al. (1990) Plant Mol. Biol. 15: 913-920; Sinibaldi and Mettler (1992) In
WE Cohn, K Moldave, eds, Progress in Nucleic Acid Research and Molecular Biology, Vol 42. Academic Press,
New York, pp 229-257; Vancanneyt et al. 1990 Mol. Gen. Genet. 220: 245-250). [ToaToMy, He KaxIblii HHTPOH
MOJKET OBITH HCITONB30BAH I N3MEHEHUS YPOBHEH SKCIIPECCHH HEIHIOTEHHBIX T€HOB HITH SHAOTCHHBIX TCHOB B
TPAHCTEHHBIX pacTeHUsX. J[o CHX IMOp HEM3BECTHO, KAKMMH CBOMCTBAMH WM KOHKPETHBIMH OTIMYUTEIHHBIMH
MpHU3HAKaMH JI0JDKHA 00JIaaTh WHTPOHHAS IIOCIIEA0BATEIHFHOCTD, YTOOBI OHA YCHIIMBAJA 3KCIPECCHIO TaHHOTO
TeHa, a II03TOMY, HCXOJIsl M3 YK€ N3BECTHOH MH(OPMALINH, HEBO3MOXKHO TIpeJICKa3aTh, OYAET JIM JaHHBIH HHTPOH
pacTeHus, IIpU €ro UCIOJIb30BaHNuH B TeTeposiornaHoit gpopme, Be3biBaTh IME.

Hcnonp3yemslil B HACTOAIIEM ONUCAaHUK TEPMHH "XUMeEpHBIN" oTHocuTcs k oxHoi monekyine JHK, npo-
JynupyeMmol myteMm mpucoeanHeHus nepsBoit Monekyinsl JIHK ko BTopoit monexyne JJHK, rne Hu nepsas, HU
BTOpas moiekyna JJHK He cymecTByloT B mpuposae B Takod KOH(HIYpaIiH, TO €CTh, OHH HE IPHCOCIHHECHEI
Ipyr K apyry. Takum oOpasom, xumepHas monekyna JJHK npencrasiser co6oit HoByro monekyny AHK, koto-
past OOBIYHO HE CYIIECTBYET B IPUPOJE B TOM HMIIM HHOM BHE. VcrIob3yeMblii B HACTOSIIEM OITUCAHUN TCPMUH
"XUMEPHBIN TPOMOTOP" 03HAYAET MPOMOTOP, MPOIYIUPYEMBIH TTOCPEACTBOM YKA3aHHBIX MOAM(UKAINN MoJie-
kyn JHK. XumMmepHbIi TpoMOTOP MOXKET ObITh 00benuHeH ¢ aAByMs wim Oonee JIHK-hparmMentamu, Hampumep,
OH MOXXET MPEICTABIATH CO00H THOPHI IPOMOTOPHOTO M DHXAHCEPHOTO diieMeHTa. TakuM oOpa3om, pa3paboT-
Ka, KOHCTPYHPOBAHHE ¥ HCIIOIB30BAHNE XUMEPHBIX IPOMOTOPOB C NMPHUMEHEHHEM OIMCAHHBIX B HACTOSIIEM
OTIMCaHUH METOJIOB MOIYJISIINH IKCIPECCHH (PYHKIIHOHANBHO MPUCOCTMHEHHBIX TPAHCKPHOUPYEMBIX ITOINHYK-
JICOTUAHBIX MOJIEKYJ BXOJHUT B 00BEM HACTOSIIETO U300pETECHHUSI.

Hcnonp3yemslil B HACTOSILEM ONUCAaHMM TEPMUH "BapuaHT" o3HauaeT BTopyro monekyiny JHK, xoTopas
HMMEeT COCTaB, aHAJIIOTMYHBINM, HO HE WACHTUYHBINA cocTaBy nepBoil monekynbl JJHK, HO xoTopast Bce ke coxpa-
HET cBOM oOmue (yHKIMOHAJIbHBIE CBOWCTBA, TO €CTh, OHa MMEET XapaKTep SKCIPECCHUH, MICHTHYHBIA HIIH
aHAJOTHYHBIN XapakTepy sKcrnpeccun nepsoi Monekynsl JIHK. Bapuant moxker mpeacraBinsite coboit Gosee
KOPOTKYIO WJIN YCEUEHHYIO BepcHro nepBoi moiekyns! JJHK w/unm MonudunupoBaHHyo Bepcuio 1ocien0Ba-
TenbHOCTH nepBoi mMosekysl JIHK, Takyto kak mocienoBaTenbHOCTh, UMEIOIIas Ipyrue peCcTpUKIIMOHHbIE cail-
THI W/WJIM BHYTPEHHUE JENICIINY, 3aMEeHBI H/WITM HHCEpIH. TepMUH "BapHaHT" MOXKET TaKkKe OXBAThIBATH PETY-
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JSTOPHBIA IIEMEHT, UMCIOUINIA HYKICOTUAHYIO MOCICIOBATCIBHOCTD, COJACPIKAIIYIO 3aMEHY, ICICIUI0 H/HIH
WHCEPIIMIO OJHOTO WM OoJiee HYKICOTHIOB MCXOJHOW MOCIECIOBATEILHOCTH, IJIe YKa3aHHOE MPOU3BOIHOE pe-
TYJISATOPHOTO dJIeMEeHTa 00anaeT OOJbIIeH WM MEHbIEH TPAHCKPUIIIMOHHOW WIIM TPAHCISAIIUOHHON aKTHUBHO-
CTBIO, €M COOTBETCTBYIOIIAS POJUTENBCKAS PEryIATOPHAs MOJIEKYJIa, MM YKBUBAICHTHON aKTUBHOCTHIO. "Ba-
pHaHTH" PETyIATOPHBIX 3JIEMEHTOB MOTYT TAaK)K€ OXBAaTHIBATh BAPHAHTHI, IIOJIyYCHHBIC B PE3yIbTaTe MYTAIlHi,
KOTOpbIe OOBIYHO BO3HHKAIOT IMOCIIE TpaHcopMaIy KIeTok OakTepuii M pacTeHuid. B HacTosmeM m3o00peTte-
HUH, TOJIMHYKJICOTHIHAS MOCIEA0BaTeIbHOCTh, npeacTaBieHHas kak SEQ ID NO: 1-199, 211 u 212, moxer
OBITH MCIIONB30BaHA JJIS CO3/IaHUS BapHAHTOB, KOTOPHIE MO CBOEMY COCTaBY aHAJIOTHYHBI, HO HE HICHTHIHBI
TMOJMHYKJICOTHTHOHN MOCIIEAOBATEIFHOCTH UCXOTHOTO PETYISTOPHOTO IEMEHTa, HO KOTOPHIC BCE JKE COXPAHSIOT
CBOHM 00IIMe (PYHKIIMOHAIBHBIC CBONCTBA, TO €CTh, OHH MMEIOT XapaKTep SKCIPECCHH, UICHTUYHBIA WU aHaJo-
THUYHBIN XapaKTepy IKCIPECCHU HCXOMHOTO PETYIATOPHOTO meMeHTa. Coco0 CO3IaHus TaKHX BaPHUAHTOB CO-
TJIACHO M300PETEHUIO XOPOIIO M3BECTEH CPEAHEMY CIICIUANUCTY B JaHHOW 00JIACTH U BXOIUT B 00BEM HACTOSI-
miero u300peTeHus. "BapuaHTH" XMMEPHOTO PEryJsiTOPHOTO 3JEMEHTa COICPIKAT TaKUE KE COCTABISIOIINE
JJIEMEHTEHI, KaK U MOCICA0BATEIFHOCTh HCXOAHOTO XUMEPHOTO PETYISATOPHOTO 3JIEMEHTA, OJTHAKO, KOMIIOHCHTHI,
COCTaBIIIONINE BapHaHT XUMEPHOTO PEryJSITOPHOTO 3JIEMEHTa, MOTYT OBITH ()yHKIHOHAJIHHO NPHUCOCIUHEHBI
JIpPYT K OApYTY Pa3IHIHBIMI METOIaMH, W3BECTHBIMH CIICIIHATICTaM, TAKIMH KaK THAPOINA3 PECTPUKTHPYIOUTIMHA
(depMeHTAMH W JIMTHPOBaHHWE;, KIOHHUPOBAHWE, HE 3aBHCAIICE OT JMTHPOBaHWS; MoayiabHas cOopka IIL[P-
MPOAYKTOB B MpoIecce aMILTH(UKAIINN WIH MPIMON XUMHUYECKIH CHHTE3 XUMEPHOTO PErYIISTOPHOTO IEMEHTA,
a TaKXke PYrue METOMbl, M3BECTHBIE creranucTaM. [lomydeHHbId "BapuaHT" XHMEPHOTO PETYISITOPHOTO dJIe-
MEHTa COCTOWT W3 TaKUX K€ COCTABIAIOMIMX KOMITIOHEHTOB, KaK M MCXOJHAs MOCJIENOBAaTEIBHOCTD, WIH U3 UX
BapHaHTOB, HO OTJIMYACTCS MO MOCIEJOBATCIHFHOCTH HJIHM MO TOCIEIOBATEIEHOCTSAM, KOTOPBIE HUCIOIB3YIOTCS
Ut (YHKITMOHATFHO MPUCOCIMHEHUS COCTABIISIOIINX UX KOMIIOHEHTOB. B HacTosIeM H300pETeHUH, KaXKaas U3
MOJIMHYKJIEOTUAHBIX TocieAoBaTelbHOCTeH, ykazanHbix kak SEQ ID NO: 1-199, 211 u 212, npencrasiser co-
00l UCXOHYIO MOCIEIOBATEIIBHOCT, B KOTOPOH KOMIOHEHTHI, COCTABILIIOIINE 3TY IMOCIEA0BATEILHOCTD, MOTYT
OBITh PUCOCAMHEHBI IPYT K JPYTy U3BECTHBIMA METOJIAMH, H MOTYT UMETh 3aMEHBI, JICIICIIIH ¥/HIH HHCEPIIHU
OJTHOTO WK 0oJiee HYKJIICOTHIOB WJIM MYTAIHi, KOTOphIe OOBIYHO 0Opa3yIoTCs IMociie TpaHchopMarmu KISTOK
OakTepuii U pacTEHUH.

Konctpykiuu.

Hcmonb3yeMblii B HACTOSIIIEM OMMCAHUN TEPMHUH "KOHCTPYKIHA" O3HAYaeT JIIoOyI0 peKOMOMHAHTHYIO TI0-
JUHYKICOTHIHYIO MOJIEKYITy, TaKyI0 KaK IIa3MHIa, KOCMHAIA, BUPYC, aBTOHOMHO PETUTUIIHPYIOMIasiCs MOINHYK-
JICOTHIHAS MOJIEKyNa, (ar Wid JTUHEWHas M KOJbIIeBas OMHOLENOYECYHAs] WM ABYXIIETIOYEYHAs MOJEKya
JHK- unn PHK-nonmuaykieoTHIa, IPOUCXOASIINE OT JIF0OOTO UCTOYHHKA, CIOCOOHBIE K TCHOMHON MHTETpaIiH
WIA aBTOHOMHOW PEIUTHKAIIMH U COJCPIKAIINE MOTUHYKICOTHIHYI0 MOJICKYIy, T/Ie OJ{HA WU OoJiee MOJNHYK-
JICOTHIHBIX MOJICKYJ OTIEPATHBHO CBSI3aHBI JPYT C JAPYTOM, TO €CTh, (PYHKIIMOHAIBHO MPUCOCIHMHEHBI JPYT K
apyry. Mcnonp3yeMblii B HACTOSIIEM OMHMCAaHUU TEPMUH "BEKTOP" O3HA4aeT JIOOYI0 pEKOMOWHAHTHYIO MOJIH-
HYKIJICOTUIHYIO KOHCTPYKIIHIO, KOTOPask MOXKET OBITh MCIOJIh30BaHA B IESIX TpaHC(OpMAIim, TO eCTh, BBEIC-
Hus rereposornuHoit JIHK B kiieTky-xo3s1Ha. DTOT TEPMUH BKIIIOYAET SKCIPECCUOHHBIN KIIACTEP, BbIACICHHBIN
13 MOOBIX BBIMICYTIOMSIHYTHIX MOJICKYJI.

Hcmonb3yeMblii B HACTOSIIIIEM OMMCAHUN TEPMHH "(YHKIIMOHAIBHO MPHUCOSAMHEHHBIN" OTHOCUTCS K TIep-
BOM MOJIEKyJIe, TPUCOCTNHEHHON KO BTOPOI MOJIEKYJIe, TI€ YKa3aHHBIC MOJIEKYIIBI UMEIOT TaKOe PacIIOIOKEHHE,
IpY KOTOPOM TIepBasi MOJIEKYJa BIMSIET Ha (GYHKIHIO BTOPOH MOJICKYJIBI. DTH JIBE MOJIEKYJIBI MOTYT OBITh, & MO-
TYT ¥ He OBITh YaCThIO OJHON MOJIEKYJIBI C HEIPEPHIBHOMN MOCIIEIOBATEIHHOCTRIO, U MOTYT UMETh, @ MOTYT U HE
UMETh CMEXHBIC TOCIICIOBATCIFHOCTH. Tak, HampuMep, MPOMOTOP CYHUTACTCS (DYHKIIMOHAIBHO MPHCOCIUHCH-
HBIM K TPAaHCKPUOHMPYEMOW MOJUHYKICOTHIHOW MOIICKYJE, SCIH OH MOIYJIHUPYET TPAHCKPHIILIHUIO MPEICTaB-
JISFOIEH MHTEpPEC TPAHCKPHOUPYEMOH MOJMHYKICOTHIHONW MOJICKYJHI B KiIeTke. Tak, HanmpuMmep, JTUACpHAs 110-
CJIEZIOBATEIIFHOCTh (DYHKIMOHAIBHO MPUCOSANHEHA K KOJUPYIOIICH IMOCICIOBATEIFHOCTH, €CIIM OHA CIIY)KHUT B
Ka4yeCcTBE JIUACPHON TOCIECIOBATCILHOCTH JIIS TOJNUNCHTHIA, KOAUPYEMOTO KOAUPYIOIICH MOCIEIOBATEIBHO-
CTBIO.

B oxgroM U3 BapraHTOB M300peTeHNs, KOHCTPYKINH COTJIACHO M300PETEHUIO MOTYT OBITh OJTYYEHHI B BU-
ne JIHK-xoHCTpyKIWit B3 ABYX TpaHUYHBIX obOnactei Ti-Tura3Mumbl, KOTOPhIE UMEIOT MPaByI0 TPAHUIHYIO 00-
nacth (RB i AGRtu.RB) u neByto rpannanyio o6macts (LB mimm AGRtu.LB) Ti-muta3muabl, BEIACIEHHONW U3
Oakxtepun Agrobacterium tumefaciens, comepxkameit T-JIHK, koTopas, BMecTe ¢ TpaHCIIOPTHBIMUA MOJIEKYJIaMH,
MocTaBIIsIeMbIME KieTkamu A. tumefaciens, mo3Bomisier T-JIHK wHTErpupoBaThCS B T€HOM KIETKH PaCcTEHUS
(cwm., marmpumep, mateHt CIIA 6603061). DT KOHCTPYKIIMH MOTYT Takxke conepkath cermenThl JIHK rurazmmn-
HOTO OCTOBA, KOTOpPBIC 00CCIICUNBAIOT (PYHKIIMIO PEILIHMKAIIMY U MO3BOJIIIOT IPOBOAUTE OTOOP C UCIIOJIE30BaHH-
€M aHTHOMOTHKA B OaKTepHalbHBIX KIJIETKaX, HalpUMep, MMEIOT OpHIKHH perunkanuu Escherichia coli, Takoit
Kak ori322, To ecTh, OPUPKUH PEIUIMKALMU IIMPOKOTO KpyTra X03si€B, TaKOH Kak oriV wiu oriRi, 1 Kogupyoryro
00MacTh IS CENICKTUBHOTO MapKepa, TaKylo Kak o0macte Spec/Strp, KoTopas KOTUPYET aMHUHOTIHUKO3UI-
aneHmntpancdepasy Tn7 (aadA), cooOmAONIyI0 PE3UCTEHTHOCTh K CEIICKTUBHOMY MapKEPHOMY I'eHY CICKTH-
HOMUIIMHA WJIM CTPENTOMHUIIMHA, Wiu TeHTamunuHa (Gm, Gent). [[ns TpanchopMalmy pacTeHHA, MITaAMMOM
OakxTepuanpHOTO X03sMHa yacTo ciaykuT ABI, C58 wimm LBA4404 A. tumefaciens, oJHako, B HACTOSIIEM H30-
OpeTeHNU MOTYT OBITH HCIIONIB30BAHEI U APYTHE IITAMMBI, H3BECTHBIC CTICIMAIMCTaM B 00JIacTH TpaHC(hOpMaIin
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pacTeHuH.

CymiecTBYIOT TaKHe CIOCOObI COOPKH M BBEJICHUSI KOHCTPYKIUI B KIIETKH, IIPH KOTOPBIX TPaHCKpHOUpye-
Mas MOJMMHYKJICOTHIHAS MOJIEKyJa TpaHCKpuOmpyercs B GyHKIHOHANbHYIO Mojekyny MPHK, kotopas 3atem
TPAHCIHUPYETCS U KCIPECCUPYETCS B BHAE OCNKOBOTO MpoaykTa. i oCymIecTBICHHUS HACTOSIIEro m3o0pere-
HUS MOTYT OBITh IPUMEHEHBI CTaHAAPTHBIE KOMIIO3HIINK U METOJBI MTOMYICHHS W UCIOIH30BAHUS KOHCTPYKINH
1 KIIETOK-XO035CB, OIMCAHHbIC, HATPUMeEp, B pyKoBoacTBax Molecular Cloning: A Laboratory Manual, 3™ edition
Volumes 1, 2, and 3 (2000) J.F. Sambrook, D.W. Russell, and N. Irwin, Cold Spring Harbor Laboratory Press.
MeTomp! moy4deHnss peKOMOMHAHTHBIX BEKTOPOB, KOTOPBIE SBIISIOTCS OCOOCHHO ITOAXOSIIUMHE AJIS TpaHChop-
Malliu pacTEeHUH, BKIIOYAIOT, HO HE OTrPaHUUYMBAIOTCS UMH, METOAbI, onucaHHble B mateHTax CIIIA NoNe
4971908; 4940835; 4769061 u 4757011, xoTopble BO BCceil CBOEH MOJIHOTE BBOJSATCS B HACTOsIIEE OMHCAHUE
MIOCPE/ICTBOM CCBHUIKH. BEKTOpBI ATHX THIIOB Tak)Ke ONMCaHbI B Hay4HOI Jutepatype (cM., Hampumep, Rodri-
guez, et al., Vectors: A Survey of Molecular Cloning Vectors and Their Uses, Butterworths, Boston, (1988) and
Glick, et al., Methods in Plant Molecular Biology and Biotechnology, CRC Press, Boca Raton, FL.

(1993)). BekTopbl, 00BIYHO MCHONB3YEMBIE ISl SKCIPECCHH HYKJICHHOBBIX KHCIIOT B BHICIINX PAaCTECHHSX,
XOPOIIO HM3BECTHBHI CIENHAIMCTaM, M TaKUMH BEKTOpAaMH SBJISIOTCS BEKTOPHI, IPOUCXOMAIINE OT OITyXOJIb-
naaynupytomed (Ti) asmunel 6aktepun Agrobacterium tumefaciens (Rogers, et al, Methods in Enzymology
153: 253-277 (1987)).

Jpyrue pekoMOWHAHTHBIE BEKTOPHI, MTOIXOAAIINE I TpaHC(HOPMAIMN PACTCHUN, BKIII0Uast KOHTPOJIBHBIH
BekTop ms mepeHoca pCaMVCN, Takxe ommucaHbl B HAYIHOH JuTepaType (cM., Hammpumep, Fromm, et al, Proc.
Natl. Acad. Sci. USA 82: 5824-5828 (1985)).

B KOHCTPYKIHIO MOTYT OBITH BKJIFOUCHBI Pa3IMYHBIC PETYJISITOPHBIE 3JIEMEHTHI, BKIIIOYas JIO0BIE ONUCAH-
HBIE B HACTOSIIEM OIMCAHUM dJIEMEHTHI. JIFoObIe TaKue PeryIsaTOPHBIE SIEMEHTH MOTYT OBITh HCIOJIB30BAHBI B
KOMOWHAIIMY C APYTHUMH PETYISTOPHBIMHE dJIeMeHTaMu. Takne KOMOWHAIIMK MOTYT OBITh CKOHCTPYHUPOBAHBI HIIA
MOJM(UIMPOBAHBI TaK, YTOOBI OHM MMEIH JKeJIaTeIbHbBIE PErYJIITOPHBIE CBOHCTBA. B 0JHOM M3 BapHaHTOB HM30-
OpeTeHHsl, KOHCTPYKIIMH COTJIACHO M300pETEHHIO COAEpIKaT MO MEHbBILIEH Mepe OAWH PETYJISITOPHBIH JJIEMEHT,
(HhYHKIMOHATIFHO TPUCOCIMHEHHBIN K TPAHCKPUOMPYEMOH MONMHYKICOTHIHOW MOJIEKyJe, (PYHKIIMOHAIBHO MIPH-
COEIMHEHHOH K 3'-MOJIeKyie TepMUHALINN TPAHCKPHUIIIINH.

KoncTpykumu cormacHo H300peTeHUIO0 MOTYT BKIIIOYATH JIFO00H MPOMOTOP HIIH JIIOO0YIO JIMAECPHYIO IOCe-
JIOBAaTEILHOCTh, ONHMCAHHBIC B HACTOSIIECH 3asBKEe WM M3BECTHBIC CIEIUANMCTaM. Tak, HallpuMep, IPOMOTOP
COTJIACHO M300pETEHUI0 MOXKET OBITh (PYHKIIMOHAIBLHO MPUCOSANHEH K TeTEPOJIOTHYHON HETpaHCIUpyeMoi 5'-
JUIEPHONM MOCIENOBATEIIFHOCTH, TAKOW KaK IOCIENOBAaTEIFHOCTh, MPOMCXOIAIAsl OT reHa Oenka "TerIoBOro
moka" (cM., HanpuMmep, nateHTsl CIIIA No. 5659122 u 5362865). AnbTepHaTUBHO, JHUIEpHAas MOCIEI0BATENb-
HOCTH COTJIACHO M300pETEHHIO MOXET OBITh (DYHKLIMOHAIBHO IPHCOEIUHEHA K TeTepPOJIOTHYHOMY IPOMOTOPY,
TaKOMY KaK IPOMOTOP TPAHCKPHIITa BUpyca MO3anKH IBETHOH KarycTsl 35S (cMm. matent CIIA No. 5352 605).
OKCHPECCHOHHBIMH CBOMCTBAMH, COOOMIAEMBIMH TaKMM (DYHKIIMOHAIBHBIM IPHCOCAMHEHUEM I'€TEePOJIOIMYHBIX
9JIEMEHTOB, SIBISIIOTCS, HO HEOOs3aTeNIbHO, XOPOIIO N3BECTHBIE KOMOMHUPOBAaHHBIE CBOWCTBA, COCTABJICHHBIC W3
CBOMCTB IPOMOTOpA U JHUICPHOH MOCIIEIOBATEIBHOCTH, HO, B OOJIBIIMHCTBE CIIy4aeB, OHU OINPEAEIAIOTCS C T0-
MOIIBIO SMITUPUIECKOTO aHAIM3a HKCIPECCHH, HHAYIUPYEMOH (PYHKIIMOHAIBFHO MPUCOSAMHEHHBIM T'eTepOIo-
TUYHBIM TIPOMOTOPOM H JIMACPHON TIOCIIEIOBATEIEHOCTBIO.

Hcmonb3yeMblii B HACTOSIIEM ONMCAaHUU TepMUH "HMHTpoH" o3HauaeT mosekyny JIHK, koTopas moxer
OBITH BBIENEHA WM UASHTH(GHUIINPOBAaHA U3 TEHOMHON KOITMH T€HA M, TI0 CYIIECTBY, ONpeAeieHa Kak 00IacTsb,
crutaiicupoBaHHast Bo Bpemst nporieccmara MPHK mepen Tpancnsiueii. AbTepHaTHBHO, HHTPOH MOXKET IMPEJI-
CTaBJIATh COOOH CHHTETHYECKH MPOIYLUPOBAHHBIA MM MoanduuupoBanusii snement JJHK. MHaTpoH MOXeT
COJIepKaTh YHXAHCEPHBIC AJIEMEHTHI, KOTOPbIE BIUSIOT HA TPAHCKPHUIILMIO (YHKIMOHAIBEHO MPHCOEANHEHHBIX
reHoB. VIHTpoH MOkeT OBITh MCHOJB30BaH B Ka4ECTBE PETYJSTOPHOTO JIEMEHTa JUI MOIYJISIIUHM SKCIPECCHU
(YHKIIMOHAJIBHO NPHUCOCTUHEHHOW TPaHCKPHOMPYeMO# mNoinHyKIeoTHaHoH Monekyisl. JIHK-xoHcTpykIms
MOXET CO/IEPXKATh MHTPOH, U TAKOW MHTPOH MOXET OBITh, @ MOXKET M HE OBITh T€TEPOJIOTHYHBIM 110 OTHOLIEHUIO
K TPaHCKpUOUPYEMOH I1OCIIeJ0BATEIbHOCTH MOJIMHYKICOTHIHON MoJeKybl. [IpuMepaMy H3BECTHBIX HMHTPOHOB
saBisItoTcst MHTpoH akThHA puca (matent CIIA No. 5641876) u matporn HSP70 kykypy3sl (marent CIIIA No.
5859347). nTpoHamMH, KOTOpPhIE MOTYT OBITh HMCIIOJIB30BAHBI JJISI OCYIIECTBICHHUS HACTOSIIETO M300pETCHUS,
sBisioTest ”HTpoHBI SEQ ID NO: 4, 165 u 171, uimym MHTPOHHBIN 3JIEMEHT, COACPKAIIUNCS B JTIOOOU U3 ITOCIIE0-
BarenpHOCTeH SEQ ID NO: 13-199, 211 u 212.

Hcmonb3yeMblii B HACTOSIIEM ONMHCAHWHM TEPMHUH "MojeKyia 3'-TepMUHAIMM TpaHcKpumiuu" wim "3'-
UTR" o3nagaetr monekyny JIHK, koTtopas ucmonb3yercsi B mpoiecce TPAHCKPHITIUN IS MPOIyIIUpOBaHUS 3'-
HerpaHcnupyemoit oonactu (3'-UTR) monexynst MPHK. 3'-Herpanciupyemast o6nacts mosekyssl MPHK moxer
OBITH MOJyYEHA IMyTeM CIEIM(UUECKOTO paclieryIeH s U 3'-10naieHUIINPOBaHMUs, HHOT/1a Ha3bIBAEMOT'0 TIOJIH-
A-xBoctoM. 3'-UTR MoxeT ObITh (YHKIMOHAIBLHO NPHCOEIUHEHA K TPAHCKPUOUPYEMOW ITOJMHYKJICOTHIHOM
MOJIEKYJIE M MOXKET OBITh PacIOJIO’KeHa HIDKE ITOW MOJIEKYINBI, a TaKKE€ MOXET BKJIFOYATh MOJHHYKICOTHIBI,
KOTOpBIC COOOIIAIOT CUTHAJ IMOJIHAACHIINPOBAHUS M APYTHE PETyJISATOPHBIC CHI'HAJbI, BIUSIONINE Ha TpaHC-
kpunuio, npoueccuar MPHK nmm skcnpeccuto renoB. Cunraercs, 4TO MOJIM-A-XBOCTHI TOBBIIAIOT CTaOMIIb-
Hocth MPHK u mHMIIMUpYIOT Tpancmsamuio. [IpuMepamMu MoJekyn 3'-TepMUHALIMYA TPAHCKPHUITIIAN SBIISIOTCS 3'-
obnacTh HomaMH-CUHTA3H! (cM., Fraley, et al., Proc. Natl. Acad. Sci. USA, 80: 4803-4807 (1983)); 3'-06macTthb
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hspl7 mmennnsr; 3'-06macTh HeOONBIION CyObeanHUIBI TOpoxa Rubisco; 3'-o6macte E6 xmomyatHuka (maTeHT
CIIIA 6096950); 3'-o6mactu, onmcanabie B WO0011200A2; u 3'-UTR kowukcuna (marent CHIA No. 6635806).

3'-UTR 00BIYHO ¢ YCTIEXOM HCIIONB3YIOTCS JIJIT PEKOMOWHAHTHOW DKCIPECCHH CTIENU(DHIECKUX TEHOB. Y
JKUBOTHBIX, MexaHm3M JneicTBus 3'-UTR mocratouHo Xopomio ompeseneH (Hampumep, Zhao et al., Microbiol
Mol Biol Rev 63:405-445 (1999); Proudfoot, Nature 322:562-565 (1986); Kim et al., Biotechnology Progress
19: 1620-1622 (2003); Yonaha and Proudfoot, EMBO J. 19: 3770-3777 (2000); Cramer et al, FEBS Letters 498:
179-182 (2001); Kuerstem and Goodwin, Nature Reviews Genetics 4: 626-637 (2003)). DddextuBHas TepMu-
Harus Tpanckpunun PHK HeoOxomnMma st mpenynpexacHus HeKeIaTeIbHON TPaHCKPHUIIIIUU HE POJICTBEH-
HBIX 110 CBOMM IIpH3HAKaM (pacIiojOXEHHBIX HHXKE) IMOCIE0BaTeIbHOCTEH, KOTOPBIE MOTYT INpPEISTCTBOBATH
peanu3any Hy>KHBIX IPU3HAKOB. PacnonokeHne MHOKECTBa IKCIIPECCHOHHBIX TeHHBIX KJIACTEPOB B HETIOCPE-
CTBEHHOI1 O1M30CcTH ApYT K Apyry (Hanpumep, B ogHol T-/IHK) MoxeT mpHUBOIUTE K ITONABICHHUIO SKCIIPECCUH
OJTHOTO MM OoJiee TEHOB B YKa3aHHON KOHCTPYKIMH, B OTIMYHE OT He3aBUCUMBIX nHcepinit (Padidam and Cao,
BioTechniques 31: 328-334 (2001). DT0 MOXET MPEMATCTBOBATH TOCTHKCHUIO aJICKBATHBIX YPOBHEH IKCIIpEC-
CHH, HAalpuMep, B TeX CIIydyasx, KOT/Ia XKeJIaTeIbHO JOCTHYb BHICOKOT'O YPOBHS DKCIIPECCHH I'€HOB BO BCEX KJIa-
cTepax.

B pacTeHnsx, mociuenoBaTeIpbHOCTH CUTHAJA TOIHAICHUIMPOBAHUS MIOKA €Ille TOYHO He ompeneneHsl. Ha-
segawa et al., Plant J. 33: 1063-1072, (2003)) He cMOTIH UACHTU(HUIINPOBATH KOHCEPBATUBHBIC TTOCIIECIOBATEIb-
HOCTH CHTHAJIa TIOJUAICHUIIMPOBAHUS B in Vitro 1 in vivo cuctemax pactenus Nicotiana sylvestris u onpeaenuTsb
(hakTHUECKYIO JUTMHY TIEPBUYHOTO (HE-TOJIMAJCHIINPOBAaHHOTO) TpaHckpunTa. "Cnabas" 3'-UTR moxeT rene-
PHpPOBATH CKBO3HOE MPOYUTHIBAHUE, KOTOPOE MOXKET HETaTUBHO BIMATH Ha 3KCIIPECCHIO TEHOB, PACIIOJIOKEHHBIX
B COCEIHHUX dKCIpeccHOHHBIX KiacTepax (Padidam and Cao, BioTechniques 31: 328-334 (2001)).

CooTBeTCTBYIONIAst PEryJslys TEPMHHALMN TPAHCKPHUIILUK MOXKET MPEXyNpexkaaTh CKBO3HOE MPOYHTHI-
BaHME B IOCJIEAOBATEILHOCTAX (HApUMep, B APYTUX 3KCIIPECCHOHHBIX KJIACTEPax), JJOKAJIU30BAHHBIX HHXKE,
MO3BOJISIET TaKXke ocymecTBIATh ddextusnblii "penurnuar’ PHK-nonmmmepassl, 4to OyzmeT cnocoOGcTBOBATH
TIOBBIIICHUIO YPOBHS 9KCIpECCU I'eHOB. DQQEKTUBHAs TepMHHALUS TpaHCKpunuuu (BeicBoOoxaenue PHK-
nonmumepassl 11 w3 JIHK) sBisercss HeoOX0MUMOM I IOBTOPHOH WHHUITMAIIUN TPAHCKPHITIUN H, TEM CAMbBIM,
HETMOCPEACTBEHHO BIIMSET HA OOIIMIA ypOBEHb TpaHCKpHIITa. [locie TepMUHAIIMY TpaHCKpuuH, 3penas MPHK
BBICBOOOJKIIAETCS M3 caliTa CHHTE3a U CTAHOBUTCS MATPUIICH I IUTOIUIa3Mbl. DykapuoTndeckue MPHK akky-
MyJIApyoTCs B BHe moyu(A)-GopM in vivo, 9TO cO3JaeT onpeaeleHHbIe TPYIHOCTH PH IETEKTUPOBAHUHU Cai-
TOB TEpMUHAIMN TPAHCKPHUIIIWK CTAaHAAPTHBRIMH MeTonamu. OmHaKo, Ipeacka3anne (pyHKIHMOHANBHBIX U 3¢-
¢dexruBHBIX 3'-UTR OHOMH(GOPMATUBHBIMA METOJAMH 3aTPYTHSAETCS OTCYTCTBHEM KOHCEPBATHBHBIX IMOCIEN0-
BaTEILHOCTEH, KOTOPHIC MO3BOJILTN OBI JIETKO Mpeacka3aTh d¢hdexkrusHyro 3'-UTR.

C mpakTH4YecKOil TOYKM 3peHHs, OOBIYHO MPEUMYILECTBEHHBIM (hakTopoMm siBisiercst To, yro 3'-UTR, wnc-
HoJIb3yeMasi B TpPaHCTEHHOM KilacTepe, o0JagaeT Hikecaeayomumu ceoiictBamu. 3'-UTR nomkHa onepaTtuBHO
1 3()(HEKTHBHO OCYLIECTBIISATH TEPMUHALIMIO TPAHCKPHUIIIIMK TPAHCTEHA U IIPEIYNPEXIaTh CKBOZHOE POYHUTHIBA-
HHME TpaHCKpUNTa B 000 M3 cocenuux nocnenosarenbHocte JJHK, KoTOpsle MOTYT COCTOSTH M3 IPYroro
TPaHCTEHHOTO KJlacTepa, Kak 3TO UMEET MECTO B CIydae MHOXKECTBa KJIACTEPOB, MPHUCYTCTBYIONMX B OgHOW T-
JHK wmu B cocenneir xpomocomuoit JIHK, B kotopyto Obuta Bctpoena T-JIHK. 3'-UTR He momkHa cHUXATh
YPOBEHb TPAaHCKPHITIIHOHHONH aKTHBHOCTH, COOOIIAEMO MPOMOTOPOM, JHACPHON TOCIENOBATENIFHOCTRIO M UH-
TPOHAMH, KOTOPBIE MUCTIONB3YIOTCS ISl MHUIHMALNN SKCIIPECCHU TpaHCTeHa. B o0macTi GHOTEXHOJIOTHH pacTe-
HuH, 3'-UTR yacTo ucmosb3yercs Ui MHUIHALINY Peakiuii aMIumindukanuy oopataHo Tpanckpubupyemoii PHK,
SKCTParupoOBaHHON M3 TPaHCHOPMUPOBAHHOTO PACTEHHS, a TAKXKE IS

(1) oueHKM YpOBHSI TPAaHCKPHIIIMOHHOW aKTHBHOCTH HJIM SKCIPECCHHM TPAHCTEHHOI'O KJacTepa Iocje HX
MHTETPALMH B XPOMOCOMY pacTeHNS;

(2) ouenkwu uncna xonuit nacepumii B JIHK pactenust; u (3) OleHKH 3UTOTHOCTH TIOJTyYEHHBIX CEMSH 110CIIe
ckpemmBanus. 3'-UTR Taxxke ncnons3yercs B peakumsx ammingukannu JJHK, skcTtparupoBaHHBIX U3 TpaHC-
(hOpMHPOBAHHOTO pacTeHUsI, ISl OLIEHKH CTETIEHH COXPaHHOCTH BCTPOCHHOT'O KJlacTepa.

3'-UTR, ucnonezyeMasi Ipy OCYILIECTBICHHH JKCIIPECCHH TPAaHCI€Ha B PAaCTCHMSAX, MOXKET OBITh MICHTH-
(bunmpoBaHa, UCXOA M3 YKCIPECCHH DKCIIPECCHUPOBAHHBIX TociiefoBarenbHocTeli-MeTok (EST) B 6ubmamorexax
kJIHK, nonyuennsix uz matpuunbix PHK, BbIieIeHHBIX U3 CeMSH, IIBETKOB M IPYTUX TKAHEH, MPOUCXOIALUINX OT
mucoxBocta (Setaria italica ((L.) Beauv). bubmmorexn k/IHK Oblnu mosydeHsl U3 TKaHEH, BBIIEICHHBIX U3 Ce-
JIEKITMOHHBIX BUJIOB PacTeHUM, a UMEHHO, U3 TKaHEH I[BETKOB, CEMsH, JUCTheB U KopHel. [lomyuennsie kK IHK
CEKBEHHPOBAIH PA3INIHBIMH MeToAaMu cekBeHnpoBaHus. [lomyuennsie EST cobupanu B KiIacTepsl ¢ MCTIONb-
30BaHMEeM OHMOMH(pOPMAITMOHHBIX KOMIIBIOTEPHBIX TporpamM, TakuxX Kak clc ref assemble complete, Bepcun
2.01.37139 (CLC bio USA, Cambridge, Massachusetts 02142). M30bITOK TpaHCKpUITa B KaXKAOM KJIacTepe OIl-
penensum myTeM nozacdera yncna "cunteiBannit" kKIHK mist kaxmoro knacrepa. Mnentudummposannsie 3'-UTR
MOT'YT COCTOSITh M3 IOCJIEOBATEILHOCTH, MTPOUCXoaseii oT nocnenoBarensHocTr k/IHK, a Takxke mocnenosa-
TenbHOCTH, poucxonsmeil ot renomuoit JIHK. ITocnenosarensnocts k/JIHK ncnons3yercs ans KOHCTpyuUpoBa-
HUS TIpaitMepoB, KOTOPBIE 3aTeM MPHUMEHSIOTcS BMecTe ¢ oubmuorekamu GenomeWalker™ (Clontech Laborato-
ries, Inc, Mountain View, CA), co31aHHBIMH B COOTBETCTBHH C TIPOTOKOJIOM, PEKOMEHJOBAaHHBIM MIPOU3BOINTE-
JSIMH, JJIs KIIOHHPOBaHUsA 3'-00JIACTH COOTBETCTBYIOIICH mociienoBaTenbHocTH reHoMHON JIHK ¢ momydennem
Ooyee IMHHOMN TOCIEAOBATEILHOCTH TEPMHUHAIINHA. AHAIN3 OTHOCUTENFHONW M30BITOYHOCTH TPAHCKPHIITA, OCY-
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MICCTBIIIEMBIN TyTEM MPSIMOW WIIM HOPMAaIM30BAaHHOHN OIICHKH HAaONIOMAeMbIX "CUMTHIBAHHUN" IS KaXKIOH OMO-
JUOTCKH TKaHEW, MOXKET OBITH NMPHMEHEH JJIs OLICHKU CBOYCTB, OTHOCAIIMXCS K XapakTepy 3kcmpeccuu. Tak,
Hanpumep, Hekotopsle 3'-UTR MoryT mpucyTcTBOBaTh B TPAHCKPHUITAX, KOTOPBIE HAOMIOAAIOTCS B TKAHIX KOP-
Hel B OOJIBIIIEM KOJIMYECTBE, YeM B JIMCTHAX. DTO MO3BOJSIET MPEAIIONIOKUTH, 9TO TPAHCKPHIIT B BEICOKOH CTe-
TICHH HKCIPECCHPYETCs B KOPHAX, M YTO TAKOW XapakTep DKCIPECCHU B KOPHSIX MOXKET OBITH OTHECEH 3a CYET
PETYISIIIAHA TPAHCKPHUIIIIUU TIPOMOTOPOM, JTHUACPHON TOCIIEeI0BaTENbHOCTRIO, mHTpoHaMu WiH 3'-UTR. DMrupu-
yecknii ananu3 3'-UTR, naeHTH(HUIMPOBAHHBIX 10 XapaKTepy IKCIPECCHN B KOHKPETHBIX OpraHax, TKAHAX WIH
KJIETKaX, JaeT BO3MOXXHOCTh uaeHTH(pumpoBath 3'-UTR, KOTOpBIE YCHIMBAIOT SKCIIPECCHIO B OpraHax, TKaHIX
WIH KJIETKaX KOHKPETHBIX THITOB.

KoHCTpyKIIMK U BEKTOPHI MOTYT TAKXKE BKJIOYATh TPAHCIIOPTHYIO MENTUA-KOJAUPYIOMIYIO TTOCICIOBATEIh-
HOCTB, KOTOpas 3KCIPECCUPYET CBSI3aHHBINA MENTH]I, TOAXO SN s TOCTaBKH OCIIKOBOTO MPOAYKTA, a B YacT-
HOCTH, JUIsI IOCTaBKH B XJIOPOIUIACT, JICHKOIIACT WM B APYTYIO IUIACTUAHYIO OPTaHEIUTY; B MHUTOXOHIpPUH, B
MEPOKCHCOMY; B BaKyOJIb HJIM BO BHEKIICTOYHOE POCTPaHCTBO. OMUCaHKE UCTIONB30BaHUS TPAHCIIOPTHBIX TETI-
TUIOB B XJopormiactax MoxkHo Haiitu B matente CIIA No. 5188642 u B narente CILIA No. 5728925. Muorue
0eTKu, TIOKaTN30BaHHBIE B XJIOPOIIIACTAX, IKCIIPECCUPYIOTCS U3 SIEPHBIX TEHOB B KAYECTBE MPEAIICCTBCHHUKOB
W JOCTaBJISIOTCS B XJIOPOTUIACT TIOJ ACWCTBHEM TpaHCIOpTHOTO menTuaa xioporutactoB (CTP). Ilpumepamu
TaKWX BBIICTICHHBIX OCIKOB XJIOPOIUIACTOB SIBIISIOTCS, HO HE OTPaHUYMBAIOTCS HMH, OCIIKH, aCCOLNUPOBAHHBIE C
HeOompimol cyoreaunanneit (SSU) pubynoszo-1,5-6ucdocdar-kapbokcumnaspl, GpeppeaokCHHOM, GeppeaoKCHH-
OKCHIOPENYKTa30H, CBETOYIIABIMBAIOIINM KOMIUTEKCHBIM OenkoM | u 6enmkom 11, Tnopenokcunom F, eHommupy-
BUI-mMUKUMat-pocdar-cuartazoit (EPSPS), u tpancnoprHbiMu nentuaamu, onucanabiMu B matente CIIIA No.
7193133. bbuI0 IPOAEMOHCTPUPOBAHO i ViVO | in Vitro, 9YTO HE-XJIOPOILIACTHBIC OCIKH MOTYT OBITh JOCTaBIIC-
HBI B XJIOPOIUTACT C MCIIOJIb30BaHWEM TMOPHIHBIX OeNKoB, conepxkamux rereposorudusiii CTP, u yto CTP sB-
JSETCSL TOCTATOYHBIM IS TOCTABKU Oelika B XJIOpOIUIacT. bUIo MOKa3aHo, YTO BBEJCHUE MOMXOISIIETO TPAHC-
noptHoro Oenka xyopomactoB, Takoro kak CTP (CTP2) EPSPS Arabidopsis thaliana (cm., Klee et al., Mol.
Gen. Genet. 210: 437-442 (1987)) nnu CTP (CTP4) EPSPS Petunia hybrida (cm., della-Cioppa et al, Proc. Natl.
Acad. Sci. USA 83: 6873-6877 (1986)), crtocoOCTBYeT TOCTaBKE TeTEPOJOTUIHBIX TIOCTIeI0BATENHHOCTEN Oenka
EPSPS B xsoporuiacTel TpaHCTeHHBIX pacTeHmi (cM., maTeHThl CIITA N Ne. 5627061; 5633435; u 5312910 u EP
0218571; EP 189707; EP 508909; u EP 924299).

TparcKprOHpyeMbIe TOTMHYKICOTHIHBIE MOJICKYIIBL.

Hcmonb3yeMblii B HACTOSIIEM OMUCAHWH TEPMHUH "TpaHCKpHOUpyeMas TOTMHYKICOTHIHAS MoJieKya" 03-
Havaet Jro0yto monekyny JIHK, cmoco6Hyro TpanckpubupoBathest B Monekyny PHK, Bkimtodas, HO He OorpaHu-
YUBAsICh UMH, MOJICKYJIBI, IMEIOIINE OCIOK-KOTUPYIOIIUE MOCICIOBATEIBPHOCTH U MPOAYIHPYIONIUEC MOJICKYJIIBI
PHK, umeromnye mnocienoBaTeIbHOCTH, MOAXOAAIIUE AJIsi CYNpecCMu T'eHOB. TepMUH "TpaHcreH" O3HayaeT
TPAHCKPHOUPYEMYIO MOTUHYKICOTHIHYIO MOJICKYIY, TETCPOJIOTUUHYIO KJIETKE-XO35SUHY II0 MCHBIICH Mepe Ha
TCHOMHOM YYacTKe, W/WIH TPAHCKPUOMPYEMYI0 TOJIHHYKJICOTHIHYIO MOJICKYTy, KOTOopas ObUIa MCKYCCTBEHHO
BBEJICHA B TCHOM KJICTKH-XO35MHA B JAHHOM WY B IFOOOM TIPEAIICCTBYIOIIEM ITOKOJICHHH.

IIpomoTop coritacHO N300PETEHUIO MOXKET OBITh (PYHKIIMOHATIBHO TPUCOCAUHEH K TPAHCKPHOUPYEMOit mo-
JUHYKJICOTHIHON MOJIEKYyJIe, KOTOpas ABJSETCS TeTepOJIOTHYHONW MO OTHOIICHHIO K MPOMOTOPHOM MOJIEKYJIE.
Hcmonb3yeMblit B HACTOSAIIEM ONIMCAHUN TEPMHUH "TeTepOIOTUIHBIN" OTHOCHTCS K KOMOMHAIINY IBYX WU OoJiee
TOJMHYKJICOTHIHBIX MOJIEKYI, €CIH Takas KOMOWHAIMs OOBIYHO HE BCTpewaeTcsl B mpupoje. Tak, Hampumep,
JIBE€ MOJICKYJBI MOTYT MPOMCXOJUTH OT Pa3IMYHBIX BHIOB, W/WJIH JIBE MOJEKYJBI MOTYT NPOUCXOIUTH OT Pa3-
JMYHBIX TEHOB, HAIIPUMED, OT PA3INYHBIX T€HOB OJHOTO M TOTO K€ BHAA WU OT TeX K€ CaMbIX T€HOB pa3iIny-
HBIX BUJIOB. TakuM 00pa3oM, IPOMOTOP SIBIISETCS TETEPOIOTHYHBIM TI0 OTHOIICHHIO K ()YHKIIMOHAIBHO MPHUCOE-
JUHEHHOW TPAHCKPUOUPYEMO OJHMHYKICOTHIHON MOJIEKYJIe, €CIH TaKas KOMOMHAIUS OOBIYHO HE BCTPEUACTCS
B MIPUPOJIE, TO €CTh, CCITU TaKas TPAHCKPUOUpyeMasl MOJHUHYKICOTHIHAS. MOJICKYIIa, IO CBOCH MPHUPOJIE, HE SBIIS-
eTcst QYHKIIMOHATBHO MPUCOSIMHEHHOMN K IIPOMOTOPHOM MOJICKYJIE.

TpaHckpuOHpyeMasi MOJIMHYKICOTHIHAS MOJICKYJA, IO CYIIECTBY, MOXKET MPEICTAaBIATh COOOH JIH00YI0
mozekyny JHK, xoropas, npeanourutensHo, Oyner skcnpeccupoBath PHK-tpanckpunt. Takas skcrpeccus
PHK-Tpanckpunta MOXeT NMPUBOIUTH K TPaHCISIUU noidydeHHoW Mmonekysisl MPHK u, TeM cambiMm, K akcmpec-
cun Oenka. Tak, HampuMep, albTepPHATHBHO, TPAHCKpHOMpyeMas MOIMHYKICOTHIHAS MOJEKyJa MOXKET OBITh
CKOHCTPYHpOBaHA TaK, YTOOBI OHA, B KOHEYHOM CYeTe, CIOCOOCTBOBANA CHIKECHUIO YPOBHS AKCIPECCHHU CIIEITH-
(ugeckoro rera wim Oenka. B omHOM W3 BapHaHTOB W300pETEHUS, 9TO MOXKET OBITh JOCTUTHYTO C UCIOJIL30Ba-
HHEM TPaHCKpHOHMPYEMOH MOJIMHYKICOTHIHOW MOJIEKYJbI, OPHEHTHPOBAHHOW B aHTHCMBICJIOBOM HAIIPaBIICHHH.
Bxpartie, mo Mepe TpaHCKPHUIINHA aHTHCMBICIIOBOW TPaHCKPUOMPYEMOH MOJMHYKICOTHAHONH Mosekyibl, PHK-
OPOAYKT THOPHIU3YETCs ¢ KOMIUIEMEHTapHO! Moinekynoi PHK BHYTpH KIETKH U CEKBECTPUPYET TaKYIO MOJE-
kyiy. Takas mymnekcHas monekyna PHK He moxer TpaHcnupoBaThest B OCJIOK MO MEXaHU3MY TPAHCIAIUH B
KJICTKE U pa3pyIIaeTcs B 3TOU KieTke. JIro0oi reH MOKeT HEeraTUBHO PETYIHPOBATHCS 110 TAKOMY MEXaHH3MY.

Takum 00pa3oM, B OTHOM W3 CBOMX BapHaHTOB, HACTOAIICE U300pETECHHE OTHOCUTCS K PETYIATOPHOMY
JJIEMEHTY COTJIACHO M300pPETCHHUIO, TAKOMY KaK 3JIEeMEHTHI npenacTaBieHabie kak SEQ ID NO: 1-199, 211 u 212
U (pYHKIIMOHAFHO MPUCOCAMHCHHBIC K TPAHCKPUOMPYEMOW TOTHHYKICOTUIHON MOJICKYJIC TaK, YTO OHU MOIY-
JUPYIOT TPAHCKPHIIIIUIO TPAHCKPUOUPYEeMOW MOJMHYKICOTHIHONW MOJECKYJIBl Ha HY>KHOM yYpOBHE WM IO HYX-
HOMY MEXaHU3MY TI0CJIe HHTETPAUX JTaHHON KOHCTPYKIMHU B T€HOM KJIETKH pacTeHHs. B omHOM W3 BapHaHTOB
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U300peTeHsI, TPAHCKPUOUpyeMast TOTUHYKICOTHIHAS MOJICKYJIa COJICPKHUT OCIIOK-KOUPYIOIIYI0 00J1acTh T'eHa,
a MPOMOTOp BIHSIET Ha TpaHCKpHUIIuo Moyekynsl PHK, koTopas TpaHCaupyeTcs U SKCIPECCHPYeTCs B BHIE
OenmkoBOrO MpoaykTa. B nmpyrom BapmaHTe M300peTeHMS, TPaHCKPHOMpyeMmas IMONWHYKICOTHAHAS MOJIEKYyJa
COJICPXXHUT aHTHCMBICIOBYIO 00JIaCTh T€HA, a MPOMOTOP BIMSET HA TPAHCKPHIIIIUIO aHTHCMBICIIOBONH MOJICKYJIBI
PHK, nmeyxmenoueunsioii PHK wim apyro#t aHamorudnoit mHrudmpyromei monekynsl PHK, uro mpuBomut k
WHTHOWMPOBAHUIO AKCIIPECCHH IPEICTABISAIONIeH HHTEpec crenuduieckoi Monekynsl PHK B kneTke-mumeHnn
XO3sIMHA.

I'ensl, mpeacTaBisAioNIKe arpOHOMUYECKUN HHTEPEC.

TpaHCKpHOHPYEMBIMU TTOTHHYKICOTHTHBIMU MOJICKYJIAMH MOTYT OBITH T€HBI, IPEACTABIISIFOIIUEC HHTEPEC C
TOYKH 3pCHHS arpOHOMHUH. VICTIONb3yeMblil B HACTOSIIEM OIMCAHUU TEPMUH "TeH, TPEACTABISIONIUI arpOHOMU-
YEeCKHI HHTepec" 03HAYaCT TPAHCKPHOUPYEMYIO OJHHYKICOTHIHYIO MOJICKYITY, KOTOPasi, IPU €€ IKCIPECCHU B
KOHKPETHOW TKaHW PACTCHHS, B KJIICTKE WU B KJIIETKE KOHKPETHOTO THIIA, COOOIIAeT HYKHBIC CBOICTBA, TaKHe
KaK CBOICTBa, aCCOIIMUPOBAHHEIC ¢ MOP(OJIOTHEN, (PU3UOTIOTHEH, POCTOM, Pa3BUTHEM, YPOIKAHHOCTBIO, MPOAYK-
TUBHOCTBIO, TUTATEIHHON IIEHHOCTBIO, PE3UCTCHTHOCTHIO K OOJIC3HSM WM K BPSIUTEISIM H/WIH YCTOHUUBOCTHIO
K BO3JICHCTBUIO OKPY>KarOIIeH cpeabl UM K XUMHKaTaM. [ eHaMu, MpeACcTaBisIoMMMI arpOHOMUYECKUA UHTE-
pec, SBIAIOTCS, HO HE OTPaHUYMBAIOTCS WMH, T€HBI, KOAUPYIOIIHE OEJOK, MOBHIIAIOMINN yPOXKAWHOCTE; OEJI0K
PE3UCTEHTHOCTH K CTpecCy; OENOK, PETYIHPYIOMNN pa3BUTHE; OCIIOK, peryaupyIoniui qudhepeHInpoBKY TKa-
Hel; 0eJI0K MUPHCTEMBI; OEITOK, YyBCTBUTEIBHBIA K YCIOBHUSM OKpYKaIOIIEH cpeibl; 0€I0K, BRI3BIBAIOIINN CTa-
perne; 0eJ0K, YyBCTBUTENBHBIA K JEHCTBUIO TOPMOHOB; O€JIOK, OTBETCTBEHHBIH 32 cOpachIBaHUE JTUCTHEB; UC-
TOYHHK OeJika; OeJIOK, OTBETCTBEHHBIN 3a TOTJIONICHNE BJIarH; OCJIOK, PEeTyIUPYIONIHH 1IBeTeHUE; OEIOK CEeMSH;
0ENOK PE3UCTEHTHOCTH K TepOuImaaM, OCIIOK pEe3UCTCHTHOCTH K 3a0oJieBaHmI0; (PepMEHT OMOCHHTE3a KUPHOU
KUCJIOTHI; (hepMeHT OMocHHTe3a Toko(depoia; pepMeHT OMOCHHTE3a aMHHOKHUCIIOT; MECTHUIIMIHBIN OeNOK; WIIN
0001 APYroit areHT, Takol Kak aHTUCMBICIOBast MoJieKyia nin Monekyina nPHK, HanenenHast Ha KOHKpETHBIH
TeH Juid cynpeccud. [IpoyKT reHa, IpeCTaBISIONIEr0 arpOHOMUYCCKUI HHTEPEC, MOXKET JCHCTBOBAThH B PacTe-
HUM U OKa3bIBaTh BIUSIHHUC HA (DH3HOJIOTHIO WM METa0OIU3M PACcTEHHs, INOO OH MOXET JCHCTBOBATh KaK IeC-
TUIUIHBIN O0€JI0K, KOTOPBIA MOXKET NOTPEOIATHCS BPEAUTEISAMH, ITOCTAIOIINMHU PACTCHHE.

B omHoM m3 BapmaHTOB M300pETEHHS, IPOMOTOP COTIIACHO M300PETEHHIO BBOIAT B KOHCTPYKLHMIO TaK,
9TOOBI OH OBUT (PYHKIIMOHAIBHO MPUCOCTUHEH K TPAHCKPHUOMPYEMOH MOJMHYKICOTHIHONW MOJIEKYJe, KOTOPOM
SBIISICTCS T€H, arPOHOMHYCCKIA MHTEpec. DKCIPECCHs TeHa, MPECTABIIONIET0 arPOHOMIYECKII HHTEpeC, SIB-
JSIETCS JKEeJIATeIFHON [T COOOIIEHHSI arpOHOMUYECKU [IEHHBIX MPU3HAKOB. ATPOHOMHYECKH [IEHHBIMH TIPH3HA-
KaM{ MOTYT OBITh, Hal[pUMEpP, HO HE OTPAHWYHMBAIOTCS WMH, PE3UCTEHTHOCTh K TepOHMIHAaM, YCTOMYMBOCTH K
MOCJIAHUI0 HACCKOMBIMH, TOBBIIICHHAS YPOXKaWHOCTh, PE3UCTCHTHOCTh K TPHUOKOBBEIM 3a00JICBAHUSIM, DPE3H-
CTCHTHOCTh K BHPYCaM, PE3UCTCHTHOCTh K HEMATO/aM, PE3UCTCHTHOCTh K 3a00JICBAHUSIM, BBI3BIBACMBIM OaKTe-
PHUSIME; POCT U pa3BUTHC PACTCHUMN, TPOIYIIUPOBAHKIE KpaXMaa, IpOIyIIHPOBaHUEC MOAU(DUITUPOBAHHBIX Maced,
BBICOKAsl MPOJYKTHBHOCTh Macja, COJACpKaHue MOAU(GUIIMPOBAHHBIX >KUPHBIX KHCIOT, BBICOKAs MPOIYKTHB-
HOCTh O€JIKa, CO3PEBAaHUE ILI0JIOB, MOBBIIICHHAS MUATATEIbHAS IICHHOCTh JIJIS )KMBOTHBIX U YCIIOBEKA, COJCpKA-
HHUE OHMOMMOIMMEPOB, PE3UCTEHTHOCTh K CTPECCaM, BBI3BIBACMBIM OKpYIKAIOIICH Cpeioi, coaepkanue papMarieB-
TUYECKAX NENTHAOB M CEKPETHPYEMBIX IMENTHIOB, YIYYIICHHBIE TEXHOJIOTWYCCKHE MPU3HAKH, MOBBIIICHHAS
THIIPOIH3YEMOCTb, IPOAYIIUpOBaHNe (EPMEHTOB, 3amax, (PUKCAIHS a30Ta, MPOAYIHPOBAHNE THOPUAHBIX CEMSIH,
MPOAYIIMPOBAaHUE BOJIOKOH M MPOXyHUpOBaHHE OnororuiuBa. [IpumMepaMu T€HOB, MPEACTABISIOMIUME arpoHO-
MUYECKUN WHTEpEC, SBISIOTCS TeHBI pe3rcTeHTHOCTH K repounumaM (mateHtsl CIIIA No. 6803501; 6448476;
6248876; 6225114; 6107549; 5866775; 5804425; 5633435 u 5463175), TeHbl, OTBETCTBEHHBIE 32 TOBLIIICHUE
ypoxaiiHoctn (matentsl CIIA NO. USRE38446; 6716474; 6663906; 6476295; 6441277; 6423828; 6399330;
6372211; 6235971; 6222098; u 5716837), reHbl YCTOHYMBOCTH K MOeAaHWI0 HaceKoMbIMH (mateHTsl CIHIA
NO.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; n 5763241), reHsl pe3UCTEHTHOCTH K IPUOKOBBIM 3a00neBanusM, (matentsl CIITA
NO. 6653280; 6573361; 6506962; 6316407; 6215048; 5516671; 5773696; 6121436; 6316407; u 6506962), re-
HBI pe3ucTeHTHOCTH K BHpycaMm (mateHThl CIHA NO. 6617496; 6608241; 6015940; 6013864; 5850023; u
5304730), rensl pesucteHTHOCTH K Hemaronam, (mateHt CIIIA No. 6228992), reHbl pe3uCTEHTHOCTH K 3a00ite-
BaHUsIM, BBI3bIBaeMbIM OakTepusimu (mareHT CIIA No. 5516671), reHbl, OTBETCTBEHHBIE 32 POCT M Pa3BHUTHE
pactennii (matent CIIIA NO. 6723897 u 6518488), reHbl, OTBETCTBEHHBIC 32 MPOIYIMPOBAHUE Kpaxmaia (Ta-
tentsl CIIIA NO. 6538181; 6538179; 6538178; 5750876; 6476295), reHsl, OTBETCTBEHHBIC 3a MIPOIYIIUPOBAHHE
MomudumpoBanHerx Macen (mateHTsl CILIHA NO. 6444876; 6426447; u 6380462), reHbI, OTBETCTBCHHBIC 32
BBICOKYIO TIpoyKTHBHOCTH Macina (mateHTsl CIIA NO. 6495739; 5608149; 6483008; u 6476295), reHsl, OTBET-
CTBEHHBIC 3a COJECpKaHHe MOIM(UIMPOBaHHBIX XUPHBIX KUcHOT (matentsl CILHA NO. 6828475; 6822141;
6770465; 6706950; 6660849; 6596538; 6589767; 6537750; 6489461; u 6459018), reHbI, OTBETCTBECHHEIC 32 BBI-
COKYIO MpoayKTUBHOCTH Oenka (mareHt CIIIA No. 6380466), TeHbl, OTBETCTBCHHBIC 32 CO3PEBAHUE TUIONOB (T1a-
et CLIA No. 5512466), reHbl, OTBETCTBEHHBIE 32 MOBBIMICHHYIO MUTATEIbHYIO EHHOCTh ISl )KUBOTHBIX U
genoBeka (matentsl CIIA NO. 6723837; 6653530; 6541259; 5985605; u 6171640), rers 6buonoaumepos (Tia-
tenThl CIIHA NO. USRE37543; 6228623; u 5958745 n 6946588), TeHBI pE3UCTEHTHOCTH K CTpECCaM, BhI3bIBac-
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MBIM OKpyXatomeit cpenoit (marenr CLLIA No. 6072103), rensl gapManeBTHUECKUX MENTHIOB U CEKpPETHpYe-
MbIx nentugoB (mateHTel CIHA NO. 6812379; 6774283; 6140075 u 6080560), reHbl, OTBETCTBEHHBIE 32 yIIy4-
IIeHHbIE TexXHoJIoTndecknue cBoiicTBa, (mateHT CIIIA No. 6476295), TeHbl, OTBETCTBEHHBIC 32 TOBBIIICHHYIO
ruaponuszyemMocth (rateHT CIIIA No. 6531648), reHsl, OTBETCTBEHHBIE 32 HU3KOE cojiepkanue padpuHo3b (ma-
TeHT CIIIA Ne 6166292), reHbl, KOTOpBIE MOTYT OBITh UCIIOJIB30BaHBI JIJIsI POMBITINIEHHOTO TPOU3BOACTBA (ep-
menToB (mateHt CIIIA No. 5543576), TeHbl, OTBETCTBeHHBIE 3a ymnydmieHune 3amaxa (matent CIIIA No.
6011199), rennt ¢pukcanuu azora (marent CIIIA No. 5229114), reHsl, OTBETCTBEHHBIE 32 TIPOAYIIUPOBAHUE THO-
pumabix ceMsH (mareHT CIIIA No. 5689041), TeHbl, OTBETCTBEHHBIC 32 MPOMYIIMPOBAHUE BOJOKHA (MATEHTHI
CIHIA NO. 6576818; 6271443; 5981834; n 5869720) u TeHbl, OTBETCTBEHHBIE 33 NMPOAYIUPOBaHIE OMOTOILTNBA
(marent CIIIA No. 5998700).

ATNBTEpHATUBHO, I'eH, MPEACTABISIONIUI arpOHOMHYCCKHIA HHTEPEC, MOXKET BIUATH HA BBHINICYITOMSHYTHIC
CBOMCTBA WM (PEHOTHUIIBI PACTEHUH MOCPEACTBOM KoaupoBaHus Moiekynsl PHK, koTtopast BeI3bIBaeT HaleneH-
HYIO MOJYJISALIUIO 3KCIIPECCHU SHIIOTEHHOTO T'eHa, HalpuMep, MOCPEACTBOM aHTUCMBICIOBOMN MOCIIEI0BATEIILHO-
ctu (cM, Hanpumep, nateHT CIIA 5107065); narubupyromeii PHK ("PHKu", Bkirouast MOIyIIAIUIO SKCIIPECCUH
TeHa MOCPEJICTBOM MEXaHU3MOB, orocpenyeMbix MU RNA-, ku RNA-, tpancneiictByromein ku RNA- u ¢a3zoc-
neruudeckoir kPHK, wampumep, kak omucano B omyOnukoBaHHBIX 3asBkax CIIA 2006/0200878 wu
2008/0066206, u B 3asBke Ha mateHT CIIA 11/974469); nmn MexaHU3MOB, OTIOCPENyeMbIX Ko-cymnpeccueii. PHK
MOJXKET TaKKe MPEeCTaBIITh CO00H KaTamuTuaeckyto Moiekyny PHK (Hampumep, pu6o3uM minu prOomnepekITio-
gaTelnb; cM., HarpuMep, US 2006/0200878), CKOHCTPpYHPOBAHYIO TaK, YTOOBI OHA pacHIeIuisiia HY>KHBIA SHIO-
rendbiid mpoaykT MPHK. Takum o6pa3om, Ajis OCYIIECTBICHUS HACTOSIIETO U300PETEHIS MOXKET OBITh HCITOJb-
30BaHa JIt00asi TPAaHCKpUOMpYyeMas TIOJIMHYKJICOTHIHAS MOJIEKyJa, KOTopast KOAUPYET TPaHCKPHOUPYEMYIO0 MO-
nexyny PHK, Bausontyro Ha arpoHOMHYECKH BaXKHBIH (DEHOTHI WIIM TpE/ICTaBIIsIoNIee nHTEepec Mopdonorude-
ckoe m3MeHenue. CrienuanucTaM XOpoIIo W3BECTHBI METOABI CO3/IaHMsl KOHCTPYKIMH M UX BBEJCHUS B KIETKY
TaK, YTOOBI TPAHCKpUOUpyeMas TOJIMHYKJICOTHIHAs MOJIEKYJa TPaHCKPHOMPOBAIach B MOJICKYJLY, CIIOCOOHYIO
OCYIIECTBIISITh CYIPECCUIO I'eHa. Tak, HalpuMep, HOCTTPaHCKPHUITIIMOHHAS CYIIPECCHs T'eHa, TOoCTHraeMas ¢ Hc-
TIOJIF30BAHNEM KOHCTPYKIIHH, COJAEpIKaIlell aHTUCMBICIOBYIO TPAaHCKPHOWPYEMYIO TOJIMHYKICOTHIHYIO MOJe-
KyJy ¥ CO3JIaHHOW I PETYJSAIHUU dKCIPECCHU TeHOB B KJIETKaxX pacTeHui, omucaHa B mateHTax CIIIA No.
5107065 u 5759829, a MOCTTpaHCKPHUNIIMOHHAS CYNpecCHs T€Ha, JOCTUTaeMas C HMCIIOh30BaHUEM KOHCTPYK-
IIUH, COAEPIKALICH CMBICIOBYIO TPAHCKPHOUPYEMYIO HOJIHHYKICOTHIHYIO MOJCKYITY M CO3JaHHOW VIS Peryis-
IIUU KCTIPECCUH TEHOB B pacTeHmsX, onucaHa B marenrax CIIIA NO. 5283184 u 5231020. Dkcrpeccus TpaHc-
KpHUOMPYEMOTo TOJUHYKJICOTHIa B KJIETKaX PACTEHWH MOXKET OBITh TaKXKe OCYIIECTBJIICHA B IIENIAX OOPHOBI C
HAaCEKOMBIMHU-BPEIUTEIISIMH, TTOCTAIONIMMHU TaKO€ PAacTEHHE, HApUMeED, UL 3TOW IeJIH MOTYT OBITh HCIIOIb30-
BaHBl KOMITO3UIINY, BBIICICHHBIC U3 KECTKOKPBUIBIX BpenuTeneil pactenmuid (myOnukanus matenra CIIA No.
US20070124836), n KOMIIO3WLNH, BBIACIECHHbIE U3 Bpenureneii-nemaron (mybmukanms matenta CIIA No.
US20070250947). BpeaurensiMmu pacTeHUH SIBISIIOTCS, HO HE OTPaHUYMBAIOTCS UMH, WICHUCTOHOTHE, HEMATO/IBI,
TpUOBI WK MUKPOOBI. Penpe3eHTaTHBHBIMU TPaHCKPUONPYEMBIMH ITOJMHYKICOTHIHBIMA MOJICKYJIAMH, HCIOb-
3yeMBIMH ISl BKIIIOYECHHUS! B KOHCTPYKIIUH COTIIACHO N300pETEHUIO, SBISIOTCS, HanpuMmep, Mouekynsl JJHK wmu
TeHBI, TIPOUCXOSIINE OT BHIOB, OTIIMIAIOIINXCSA OT BUAOB-MHUIICHEH, NN TE€HBI, IPOUCXOIAIINE OT TeX XKe ca-
MBIX BHJIOB WJIHM MPHCYTCTBYIOIIME B TEX )K€ CAMBIX BHIAX, HO BKIIIOYCHHBIC B KJICTKH PEIMITNEHTAa METOAAMHU
TeHHOH WH)XCHEPHH, a He KIACCHYECKHMHU METOJaMH PENpOIYyIHPOBAHMUS WM CKPEIIWBaHUA. TaKuMH THIIAMH
TOJMHYKJICOTHIHBIX MOJIEKYJ MOTYT OBITh, HO HE OTPAaHNYHMBAIOTCS VMU, ITOJMHYKICOTHIHAS MOJIEKYJa, KOTO-
past y’ke MPHUCYTCTBYET B KJIETKAX PACTEHH; NOJIHMHYKICOTHIHAS MOJIEKYIa, IPOUCXOIAIIAs OT IPYTOTO pacTe-
HHS; TIOJIMHYKJICOTUIHAs MOJEKyJa, IPOUCXOAIas OT APYroro OpraHW3Ma; WIHM 3K30T€HHO HpOoXyHupyemas
MOJMHYKJICOTHIHASI MOJICKYJIa, HAPUMEp, TIOJIMHYKICOTHIHAS MOJICKYJIa, COJIepIKallas aHTHCMBICTIOBO TpaHC-
KPHIIT T€HA; WU MMOJUHYKICOTHIHAS MOJICKYJa, KOJUPYIOIAas HCKYCCTBEHHBIN, CHHTCTUYCCKUN W KaK-ITHOO0
uHaYe MOAUGUITMPOBAHHBIN BAPHAHT TPAHCTCHA.

CeneKTHBHBIE MapKEPHI.

Hcnons3yemblii B HACTOSIIEM OIMCAaHUM TEPMHH "Mapkep" Oo3Ha4aeT J0OyI0 TPaHCKpHOMpPYEeMYIO MOJIH-
HYKIJICOTHIHYIO MOJIEKYJTy, KOTOpasi MOXKET OBITh CKPHHHpPOBAHA MM OIICHEHAa Ha SKCIPECCHIO WM €€ OTCYTCT-
BHE Pa3MUYHBIMU crioco0amMu. MapKepHBIMHU T€HaMH, UCTIOIB3YEMBIM IS OCYIIECTBICHUS HACTOSIIETO H300pe-
TEHUS, SIBIIIOTCS, HO HE OTPAHWYHMBAIOTCS HWMH, TPAHCKPHOMpPYEMBIE IOJWHYKICOTHAHBIE MOJEKYINbI, KOIHU-
pytomue B-rmoxypornnazy (GUS, omucannyto B nmatente CLLIA No. 5599670), Genok, ¢uryopecunpyrommii B
3€JICHOM JMamna3oHe criekTpa, u ero Bapuanthl (GFP, omucannsiit B matenTax CIIIA No. 5491084 u 6146826),
Oenku, coOOMIaroIINe PE3UCTEHTHOCTh K aHTHOMOTHKAM, UM OEITKH, COOOIIaone yCTORIMBOCTh K TepOnIIn-
nmam. [loaxomsmumu MapKkepaMu Pe3UCTEHTHOCTH K aHTHOMOTHKAM SIBISIFOTCS MapKepbl, KOOUPYIOUTHe OSNKH,
coo0IaroIye pe3ncTeHTHOCTh K KaHamuiuHy (nptll), rurpomunmay B (aphlV), ctpentoMunnHy wiu CeKTH-
HoMHIMHY (aad, spec/strep), u k renTamuiay (aac3 n aacC4). I'epOunnamu, K KOTOPBIM, Kak OBUIO Ipoje-
MOHCTPHPOBAHO, YCTOWYNBBI TPAHCT€HHBIC PACTCHUS, U K KOTOPBIM MOTYT OBITh IPUMEHEHBI CIIOCOOBI COTJIACHO
M300pETEHMIO, SIBIISTIOTCS, HO HE OTPAaHUYHMBAIOTCS MMU:

amuHoMeTmIhochoHOBaAsT KUCIOTA, TiH(ocaT, IMo(o3UHaT,

Cy1b()OHNIMOYEBHHBI, IMU/IA30JIMHOHBI, OPOMOKCHHWJI, JEJIAllOH, AUKaM0a, IIMKIOreKCaHIuO0H, HHTHOu-
TOPBI IPOTONOP(PUPHUHOTCHOKCHIA3BI
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H30KCA(IIyTOIOBBIC TepOUIIHIBL.

TpaHCKpHOMPYEMBIMU TOTMHYKICOTHIHBIMU MOJIEKYJIaMH, KOIUPYIOIUME OCJIKH, COOOIIarone yCTon-
YUBOCTH K TepOUIiIam, SIBIAIOTCS, HO HE OTPaHIMYUBAIOTCS UMH, TPAHCKpHOUpYyeMasl TOMUHYKJICOTHIHAS MOJIe-
KyJa, KOOUpYIoMasi S-eHoanmupyBImukuMar-3-pocdarcunrazy (EPSPS, obnanatomas ycTOMINBOCTBIO K TIIH-
(docary, ommucana B mateHTax CIIIA No. 5627061; 5633435; 6040497; u 5094945); TpanckpubOupyemas moJim-
HYKJICOTHIHAS MOJIEKYJIa, KoIupyromas raudocar-okCuaopeaykrasy u rmudocar-N-aneruntpancdepasy (GOX,
onmcanHas B mateHTe CIIIA No. 54 63175; GAT, onucannas B my6nmkaruu matenta CIITA No. 20030083480, u
nukaM0a-MOHOOKCHUTeHa3a, onucanHas B myOmukaruu matenTa CIIIA No. 20030135879); Tpanckpubupyemas
MOJMMHYKJICOTHIHAST MOJICKYJIa, KOJUPYIOIIAash OPOMOKCHHUI-HUTpUIIazy (Bxn, TeH yCTOHYUBOCTH K OPOMOKCH-
Huty, onucanublii B mareHre CIIA No. 4810648); TpaHckpuOupyemas MOJMHYKICOTHIHAS MOJICKYJa, KOAHU-
pytomas ¢puToeH-ae3aTypasy (crtl, reH ycTOHYMBOCTH K HOP(IIYypa3oHy, ONMCAaHHBIN B myOaukanuu Misawa, et
al., Plant Journal 4: 833-840 (1993) u Misawa, et al, Plant Journal 6: 481-489 (1994)); TpanckpuOHupyemas mo-
JMHYKJICOTHIHAS MOJIEKYNa, KOIUPYIOIIasl aleToruapoKcHkuciora-cuurady (AHAS, wnorma oGo3Hauaemyro
ALS), omucannyro B nyonukanmu Sathasiivan, et al., Nucl. Acids Res. 18: 2188-2193 (1990) u o6namaromryro
YCTOWIMBOCTHIO K TepOMIMIaM Ha OCHOBE CyJIh()OHMIMOYEBHHBI; M TeH bar (omucaHHBIN B myOnmukamuu De-
Block, et al., EMBO Journal 6: 2513-2519 (1987)), obnagaromuii yCTOMIUBOCTHIO K TII0OQO3UHATY U Omnamado-
cy. IIpoMOTOpHBIE MOJIEKYIBI COTIIACHO H300PETEHNUIO0 MOTYT SKCIPECCHPOBATh CBA3aHHBIE TPAHCKPHOUPYEMBIE
MOJIMHYKJICOTHIHBIE MOJIEKYJIbI, KOAUPYIomue HOoCHUHOTPUITMH-alEeTIITpaHCepasy, TaUdocaT-pe3uCTCHTHYIO
EPSPS,  amunormmko3ua-gochoTtpancdepasy,  ruApoKCHDESHUIMHPYBAT-IETHAPOTreHa3y,  THTPOMUITUH-
dbochotpanchepasy, HeoMmHuIHH-PochoTpaHCepazy, HalanoH-AerajioreHasy, OpPOMOKCHHII-PE3UCTCHTHYIO
HUTPUIIA3y, AHTPAHWIATCUHTA3y, apHIOKCHAIKaHOAT-TUOKCUTeHa3bl, aneTmi-CoA-kapOokcuiasy, Tiaudocar-
oKcuopenykrasy u rimdocar-N-aneTriaTpancdepasy.

TepMuH "ceneKTHBHBIC MapKephl" TaKKe BKIFOYACT TCHBI, KOTUPYIONIUE CCICKTUBHBIA MapKep, CEKpPEIHs
KOTOPOTO MOKET OBITh JIETCKTHPOBAaHA KaK CPEACTBO UL WACHTHU(PHUKAIMN WU 0TOOpa TpaHCHOPMHUPOBAHHBIX
KIeToK. [IpuMepaMu SBISIOTCS MapKephl, KOJUPYIOUINE CEKPETHPYEMBIH aHTHICH, KOTOPBIH MOKET OBITh HJICH-
TU(GHUIMPOBAH TIOCPEICTBOM B3aMMOACHCTBHS aHTHTEN, WIH JaXKe CEKPeTHpYyeMble (epMEHTHI, KOTOPHIE MOTYT
OBITH IETEKTHPOBAHBI KaTanuTHIecKi. CelleKTUBHBIC CEKPETUPYEeMble MapKepHbIe OCIKH HOoApa3aeNieHbl Ha PSII
KJIaCCOB, BKJIOYas HeOoybmue quddyHaupyemMbie OEIKH, KOTOPBIC SBISIOTCS NETEKTHPYEMBIMH (HAIIpUMeEp, C
nomornisio ELISA), HeOombmue akTUBHBIC (DEPMEHTHI, KOTOPHIE JAETEKTHPYIOTCS BO BHEKIIETOUHOM PacTBOPE
(manpumep, anpda-amMmunaza, 6era-rakramasa, GochUHOTPUIMH-TpaHCDepasa), Hiu OEIKH, KOTOPhIE BKIIOYCHBI
B KJICTOYHYIO CTEHKY HJIM 3aXBadeHBI €i0 (HampuMep, OeNIKH, KOTOPhIE BKIIOYAIOT JUACPHYIO MOCIEI0BATENb-
HOCTb, TaKyl0 Kak JIHAEpHas MOCJIe0BATENLHOCTh, IPHUCYTCTBYIOIIAs B SKCIIPECCHOHHOM JIEMEHTE YIUIMHEHUS,
wii OeJIKM, acCOILMMPOBAaHHbIE C MATOTeHe30M TabaKa, TakKe M3BEeCTHhIE, Kak PR-S-tabak). [Ipyrue Bo3MOXHbIC
CENIeKTHBHBIE MapKephl U3BECTHBI CIICIIMAINCTAM U BXOJAT B 00bEM HACTOSIIETO0 N300pETCHUS.

TpaHchopmanus KIETOK.

Hacrosimee n3o0pereHne Takke OTHOCHTCS K CIIOCO0Y NMPOAYLUPOBAaHUS TPAaHC(HOPMUPOBAHHBIX KIIETOK H
pacTeHuil, cofepiKalux MpoMoTop, HyHKIMOHATIHHO MPUCOCTUHCHHBIA K TPAHCKPUOUPYEMOH MOTHHYKICOTH/I-
HOU MoOJIeKyJe.

Tepmun "tpanchopmanusa" o3HaYaeT BBEIACHHE HYKICHHOBOW KHCIOTHI XO3SHHY-PEHUTHUEHTY. VCmoib-
3yeMbIil B HACTOSIIIEM OIMCAaHUU TEPMHH "X035UH" O03HaYaeT OakTepwu, TPUObI WIIH PaCTEHHS, BKIIIOYas JIIOOBIS
KIIETKH, TKaHH, OPTaHbl WJIH IIOTOMCTBO OakTepuii, rpu0OOB WK pacTeHuid. [IpeacTaBasionmmMu 0coObIi HHTEpeC
TKaHSAMH U KJICTKAMH PACTEHHUH SBISIOTCS MPOTOILIACTHI, KAJUIyC, KOPHH, KIIyOHH, CEeMeHa, CTe0IHN, TUCThA, TIPO-
POCTKH, SMOPUOHBI U TBLIBIIA.

Hcnonp3yemblil B HACTOSIEM ONHMCAaHWM TEPMUH "TpaHC(HOPMHUPOBAHHBII" OTHOCHTCS K KJIETKaM, TKaHsM,
OpraHaM WIH OpTaHWU3MaM, B KOTOpBIC ObLIa BBEJCHA YY)KEPOIHAs TOJHMHYKICOTUIHAS MOJCKYJa, TaKas Kak
KOHCTPYKIUs. BBeJIcHHAS MONMHYKICOTHIHAS MOJICKYJIa MOKET OBITh MHTErpupoBana B reHomHyr0 JTHK xiet-
KU, TKAHW, OpraHa WIH OPTaHW3Ma PEIMITNCHTA, TaK, YTOOBI BBEICHHAS MMOJMHYKICOTHIHAS MOJICKYJIa HACICIO-
BaJIach CIEIYIOMNM nmoTtoMcTBoM. "TpancreHnas" wiam "TpaHchopMHUpoBaHHas" KJETKA WM OPraHM3M TaKKe
BKITIOYAIOT ITIOTOMCTBO KJIETKH HMJIM OPTaHM3Ma M IMOTOMCTBO, IPOAYIIMPOBAHHOE II0 TIPOTpaMMe CKPELIHMBAHUS C
HCIIOJIB30BaHUEM TAaKOTO TPAHCTEHHOTO OPraHW3Ma, KaK POIMTENb, MONyYCHHBIH NPH CKPEIIUBAaHUHA W MMEIO-
WA U3MEHEHHBIH (EHOTHT, (OPMUPYIONIHICS B Pe3ybTaTe MPUCYTCTBHS UY>KEPOTHOW MOJMHYKICOTHIHON
MOJIEKYJIbl. TepMuH "TpaHCTEHHBIN" OTHOCHTCS K OaKTepusM, rpubaM HIIM PACTEHHSM, COMEPIKAITUM OJHY FITH
0oJtee TeTepOIOTHYHBIX MOJIEKYT TIONUHYKICHHOBOH KHUCIIOTHI.

CymecTByeT MHOTO METO/IOB BBEICHHS MOJICKYJI IMOJMHYKICHHOBON KHCIIOTHI B KJIETKH pacTeHHi. Takue
METOJIbl OOBIYHO BKIJIFOYAIOT CTaJHM 0TOOpa MOAXOAAIIMX KIIETOK-X035€B, TpaHC(HOpMannu KIETOK-X035€B pe-
KOMOWHAHTHBIM BEKTOPOM U TOJIYYCHHS TPAHC(HOPMHUPOBAHHBIX KIIETOK-X03s€B. [[0AXOIAIMUMU METOJTAMH 5IB-
JsTFoTCsT MHQUIMPOBaHKE OakTepusiMu (Hampumep, Agrobacterium), MCIIOIb30BaHHE OMHAPHBIX BEKTOPOB Ha
OCHOBE OaKTepHaIBHBIX HMCKYCCTBEHHBIX XpoMmocoM, mnpsimas pocraBka JIHK (mampumep, meromom I1OI-
orocpenyemoii Tpancdopmannu, nornouienus JJHK, onocpexyeMoro neccukanueil/nHruOMpoBaHUEM, 3JIEKTPO-
MOpaIyy, CMEIINBAHUS C BOJIOKHAMU KapOuaa KPEMHHSI H METOJIOM "BBICTPEIMBAHUS" C UCIIOIE30BAHUEM YCKO-
putens dyactul, mokpbITeiX JJHK u 1.1, (cMm. Potrykus, et al., Ann. Rev. Plant Physiol. Plant Mol. Biol. 42: 205
(1991)).
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st TpaHchopMaluK KICTOK-X035€B OJHUM WM Oojiee IMPOMOTOPAaMH H/WIIM KOHCTPYKLMSIMHU COTJIACHO
M300pETEHNI0O MOTYT OBITH IPUMEHEHBI JII00bIe METOAbl TpaHchopMaryy. KieTkaMu-xo3seBaMHd MOTYT OBITH
Jr00bIe KJIETKU W OPTraHWU3Mbl, TAKHE KaK KJICTKH PAaCTEHHM, KIETKH BOAOPOCIICH, BOAOPOCIH, KICTKH TPHOOB,
rpUOBI, KIETKU OaKTepHUil MITH KIIETKH HACEKOMBIX. [IpenouTUTeIbHBIMU X0351€BaMH U TpaHC(HOPMHUPOBAHHBIMU
KIIETKaMU SIBJISTIOTCS KIIETKU pacTeHui, Aspergillus, apoxokeld, HACEKOMBIX, OaKTepHUil U BOJOPOCIICH.

PerenepupoBaHHbIE TPAHCTEHHBIE PACTEHUs] MOTYT IOJBEPraThCs CAMOONBUICHHIO C IPOAYLHPOBAHUEM
TOMO3HTOTHBIX TPAaHCTEHHBIX PAcTeHUI. AJNBTEPHATUBHO, MbLIbLA, MOJYYCHHAs OT PEreHEPUPOBAHHBIX TPAHC-
TeHHBIX pacTeHHH, MOXKET OBbITh CKpEIlleHa C MBUIbI0M HEe TPAHCTCHHBIX PACTEHUH, a MPEANOYTUTEIHHO, HH-
OpenHbIX JTUHUI arpOHOMHYECKN EHHBIX BUAOB. ONHCaHue METONOB CKPEIIUBAHUS, KOTOPbIE OOBIYHO TPHMe-
HSFOTCS JUTS COOOIIEHHS PAa3IMYHBIX IIPU3HAKOB U BBIPAIIMBAHMS CEIIbCKOXO3SIMCTBEHHBIX KyJIbTYp, MOJKHO Hai-
TH B OJHOM WJIM HECKOJBbKHX CHPAaBOYHBIX PYKOBOJCTBAaxX, Takumx Kak, Hampumep, Allard, Principles of Plant
Breeding, John Wiley & Sons, NY, U. of CA, Davis, CA, 50-98 (1960); Simmonds, Principles of crop im-
provement, Longman, Inc., NY, 369-399 (1979); Sneep and Hendriksen, Plant breeding perspectives, Wagenin-
gen (ed), Center for Agricultural Publishing and Documentation (1979); Fehr, Soybeans: Improvement, Produc-
tion 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). 1 Hao6opoT, MBUTbIIA HE TPAHCTEHHBIX PACTEHUH MOXKET OBITh MCIIONB30BaHA ISl OTIBUICHUS pEeTreHEepH-
POBaHHBIX TPAHCTCHHBIX PACTECHH.

TpaHchopMHUpOBaHHBIE PACTEHHS MOTYT OBITh IPOAHATM3UPOBAHBI HA TPUCYTCTBHE NPEICTABIISIIONUINX HH-
Tepec TeHOB M Ha YPOBEHb W/HJIM XapakKTep SKCIPECCHH, COOOIIaeMbIil PEryISTOPHBIMHU JJIEMEHTAMHU COTJIACHO
n3o0pereHuo. CrieruanucTaM U3BECTHO MHOXKECTBO METOJIOB, NOAXOSIINX /ISl aHaJIN3a TpaHC(HOPMUPOBaH-
HBIX pacTeHuid. Tak, HarpuMep, METOAaMH aHaIM3a PACTCHUH SBJISIOTCS, HO HE OTPaHUYUBAIOTCSI MU, Cay3epH-
0JI0T- WM HO3epH-0JI0T-aHAIN3bI, MeTo 6! Ha ocHoBe I11IP, Onoxmmudeckne aHaan3bl, METOABI CKpUHHHTA (e-
HOTHIIOB, OIIEHKA B IOJIEBBIX YCIOBUSAX U MMMYHOAWArHOCTHYECKNE aHAIM3bL. Y POBEHb SKCIPECCUH TPAHCKPHU-
OupyeMol MOJMHYKJICOTHIHONH MOJIEKYJIBI MOXKET OBITh OIEHEH C WCIOJIb30BaHueM peareHToB TagMan® (Ap-
plied Biosystems, Foster City, CA) u MeTOJOB, ONMCaHHBIX IPOU3BOIUTENIEM, U ITyTEM OIpEEICHUs] BPEMEHN
rukioB [MP ¢ mcrmonb3oBanueM orieHOYHONW Matpuilel TagMan®. ANBTepHATHBHO, IJIS OIEHKU YKCIPECCHU
TpaHCTEHOB MOTYT OBITh HCIIONIb30BaHbI peareHThl Invader® (Third Wave Technologies, Madison, WI) u meto-
b1, OTIMCAHHBIE ITPOM3BOANUTEIIEM.

CeMeHa pacTeHUil COrIacHO M300pPETEHNIO MOTYT OBITH COOpaHBI y OIUIOJOTBOPEHHBIX TPAHCTEHHBIX pac-
TEHWH U MCTOJB30BAHBI /ISl BBIPAIIMBAHKS MOKOJICHUI MOTOMCTBA TPAHC(OPMHUPOBAHHBIX PACTEHHUIN COTJIACHO
M300pETEeHHIO, BKIIOYAIONIMX TMOPUIHBIC JTHHUM PACTCHUMH, COAepKallhe KOHCTPYKIHIO COTJIACHO H300peTe-
HUIO, U JJISl SKCIIPECCUH Te€Ha, TIPE/ICTABIISIONIET0 arPOHOMHUYECKHIA HHTEpecC.

Hacrosiee n3o0peTeHne Takyke OTHOCHTCS K YacTsM PACTeHUH corjacHo u3obperenunto. Yactsamu pacre-
HUI SIBJSIFOTCS, HO HE OTPAHUYMBAIOTCS UMM, JIUCThsI, CTEOJIN, KOPHHU, KIYOHH, CEMEHA, JHAOCIIEPM, CEMSMOYKH
U meublia. HacTosiee n3o0peTeHne Takke BKIIOYAET KIETKH TPaHC(HOPMHUPOBAHHBIX PACTEHUH, COJEpIKaIUe
MOJIEKYJTy HYKIEHHOBOH KHCJIOTHI COTJIACHO N300PETEHHIO, 1 OTHOCHUTCS K TAaKUM KJIETKaM.

TpaHcreHHOE pacTeHHE MOXET IepeaBaTh TPAHCTEHYIO MOJMHYKICOTHIHYIO MOJICKYJTy CBOEMY IOTOMCT-
By. [ToTOMCTBO BKIIOYAET JMOOYIO pEereHepHpyeMyIO YacTh PACTEHMS WIIM CEMEHa, CoJepiKalllue TPaHCTeH, Mpo-
UCXOISIIIMHA OT pacTeHMs-TpeaKa. TpaHCreHHOE pacTeHHE, MPEANOYTHTENIBHO, SBISAETCS TOMO3HUTOTHBIM IIO
TpaHcOpMHUPOBAHHOW TONMHYKICOTHIHONH MOJICKYJIEe U TEpeaaeT 3Ty IOCIeJ0BAaTEIbHOCTh TOTOMCTBY ITyTEM
MOJIOBOTO pa3MHOKeHHs. [I0TOMCTBO MOXKET OBITh BBIPAIIEHO U3 CEMSIH, IPOAYIIMPOBAHHBIX TPAHCTEHHBIM pac-
TEHHEM. DTO MOTOMCTBO PACTEHHI MOXET OBbITh 3aTeM MOJBEPIHYTO CAMOOIBUICHHIO B LIENSX MPOAYLIUPOBAHUS
JIMHUHM TOMO3UTOTHBIX pacTeHuil. [IOTOMCTBO OT 3THX PaCTEeHHIl OI[EHUBAIOT HA IKCIPECCUIO TEHOB U T.N. DKC-
npeccusi FTeHOB MOXET ObITh JECTEKTUPOBAaHA HECKOJLKUMH OOILEH3BECTHBIMU METOJIAMH, TAKUMU KaK BECTEPH-
0JI0T-aHaN3, HO3epH-0I0T-aHAM3, UMMYHOTIpermuTanys 1 ELISA.

Vcxons U3 OMMCAHHOTO B HACTOSALIEM ONMHCAHWU B OOILIMX YepTax HACTOSIIEr0 W300pEeTeHUs, ero Cyll-
HOCTh MOJKET OBITh JIyYIlle MOHSATA CIEHUAINCTOM U3 HIKECICIYIOUINX IPUMEPOB, KOTOPHIE HPUBOJISATCS
JWIIb B WUTIOCTPATHBHBIX IIENSX, M HE PACCMATPUBAIOTCS KaK OrpaHUYeHHEe oO0beMa N300pEeTEeHUs, eCli 3TO
He OTOBOpeHo oco0o. [lis cnenmanucra B JaHHOH 00JIACTH OYEBUIHO, YTO METOIbI, ONIMCAHHBIE B HIDKECIIE-
OYIOUIMX MpUMepax, ObUIM HPEaIOKEeHbl aBTOpaMH M300peTeHHs Kak HanboJliee MOIXOASIINE AT OCYIIEeCTB-
JeHus1 HacTosmero n3ooperenus. OHAKO, UCXOJS U3 OMHMCAHUS HACTOSIIETO H300PETeHHUS, ISl CHIEIHAINCTa
B JIaHHOHW 00JylacTH OyAeT OYeBHIHO, YTO B KOHKPETHHIE BapHUaHTHI U300pETEHHUSI MOKET OBITH BHECEHO MHO-
JKECTBO M3MEHEHHIA, KOTOpble OyAyT lIaBaTh MOJOOHBIC MM aHAIOTHYHBIC PE3yJIbTAThl, HE BBIXOIAIINE 32
paMKH CyliecTBa U o0bemMa U300peTeH s, a OATOMY, BCE MPEUIOKEHHbIE WK TPE/ICTABICHHbBIC B MpHJIarae-
MOM rpaduIecKoM MaTepualie 00BEKTh H300pETEHNS TODKHBI OBITh HHTEPIPETUPOBAHBI KaK 00BEKTHI, KOTO-
pble NPHUBOJSTCS JIMIIb B WIIIOCTPATUBHBIX LIENSIX, U HE PAacCMaTPUBAIOTCS KaK OTpaHHYeHHEe oObema Ha-
CTOSIIIIETO N300PETCHHUS.

Ipumepsr
[Mpumep 1. UpenTudukanus u KIOHUPOBAHHUE PETYISATOPHBIX 3JIEMEHTOB.
[MocnenoBaTeIbHOCTH HOBBIX 3JIEMEHTOB PETYJISIIUM TPAHCKPHIIIMN WM TPYIIBl SKCIPECCHOHHBIX dJIe-
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MeHTOB peryssinun TpaHckpuniun (EXP) 6pumn unentnduuupoBans! U BeiaeneHs! 13 renomuoit IHK nBymosns-
HBIX pacteHuid Buga Cucumis melo WSH-39-1070AN.

DJeMEeHTHI PerysIy TPAHCKPHUIIINH OBUTH OTOOpAHBI, NCXOAS M3 3allaTeHTOBAHHBIX JAaHHBIX M U3 OIMy0-
JIMKOBAHHBIX JAaHHBIX MHKPOMACCHBOB, MOJYYCHHBIX M3 AKCIEPHUMEHTANBHBIX aHAJIN30B Ha MPOQWIN TpaHC-
KPHUIIIUH, TpoBeIeHHBIX Ha coe (Glycine max) u Arabidopsis, a Taxke U3 UCCIeA0BaHUN MO TIONCKY TOMOJIOTHH,
MPOBOIMMEIX C HCIIONIB30BAaHUEM H3BECTHBIX MOCIEIOBATEIBHOCTEH NBYMONBHBIX PACTEHUH, MOJIYYCHHBIX II0
3anpaniuBaeMoi y BIIajiesiblieB HHGOPMAaIUU JaHHBIX O MmocienoBaTebHoCcTsSX Cucumis melo.

C ucrnonp30BaHUEM HACHTH(QHUIIMPOBAHHBIX MOCIEAOBATEIHLHOCTEH OBLT TIpoBeleH OMOMH(DOPMATHBHBIN
aHaU3 M0 MACHTU(QUKAIIMY PETYIATOPHBIX 1eMeHTOB B amiuaduimpoanusix JJHK, ¢ mocnemyromeit nueHTH-
¢ukanmeii caiita nHuIManyu Tpanckpunuy (TSS) n moOBIX ABYHANpaBIEHHBIX MOCIEI0BATENILHOCTEH, HHTPO-
HOB WJIN PACIIOJIOKECHHBIX BBIIIE KOAUPYIOIUX MOCIEA0BATEILHOCTEH, MPUCYTCTBYIONINX B JaHHOM IociIe0Ba-
tensHOCTH. [lo pesynbTaTaM 3TOro aHann3a OBLIM ONpPEAETICHBI PETyJSITOPHBIE MIEMEHTHI, MPUCYTCTBYIOIINE B
nocienoBarensHocTAX JJTHK, u mpaiiMepsl, CKOHCTpYHPOBaHHBIC [T aMILTH(GUKAIIIH PETYISATOPHBIX 3JICMEHTOB.
CoortserctBytomas mMonekyna JITHK mns kaxmoro peryisTopHOrO 31eMeHTa Oblia aMILTU(HUIMPOBAHA B CTaH-
JApTHBIX YCIOBHUSAX MPOBEICHUS ITOJMMEPA3HON IIETTHONW PeakIiy C UCIIOIb30BaHIEM IIpaiiMepoB, COoAepIKaIlnx
YHUKaJIbHBIE PECTPUKITMOHHBIE calfThl M TeHoMHYI0 JIHK, Bhimenennyro n3 pacrenns Cucumis melo. [Tomyden-
uele JIHK-¢parMenTsr TUrnpoBanm B OCHOBHBIE SKCIIPECCHOHHBIE BEKTOPHI PACTEHUH CTaHAAPTHBIMUA METOAAMU
THIIPONIH3a PECTPUKTUPYIOMHUMHU (pepMEHTaMH B COBMECTUMBIX PECTPUKIIMOHHBIX CalTaX M METOJaMH JIUTHPO-
Banusa JJHK.

AHanu3 peryIaToOpHOTO AIeMeHTa TSS M Todek CIulaiCHHTa MHTPOH/IK30H MOXKET OBITh OCYIIECTBIIEH C
UCIIOJIb30BaHUEM TPaHC(HOPMHUPOBAHHBIX MPOTOIUIACTOB pacTeHuil. Bkpartiie, mporomiactel TpaHchopMUpoBaIA
9KCIPECCHOHHBIMU BEKTOPAMH PACTCHUH, comepkammMu kinoHupoBaHublie JJHK-GparmenTsl, GpyHKIIMOHATBEHO
NPUCOETUHEHHBIE K T€TEPOJIOTMYHOW TPAaHCKPUOMPYEMOH IOJMHYKJICOTHIHOH MOJIEKyJe, HCIOIb30BalIH
5'RACE-cucremy Ovictpoii ammmndukanuu kIHK, cDNA Ends, Version 2.0 (Invtrogen, Carlsbad, California
92008) st MOATBEPKACHHS MPUCYTCTBUS PEryJIATOPHOTO AeMeHTa TSS M Todek cruraiiciHra MHTPOH/9K30H
MyTeM aHaJIM3a MPOAYIIUPOBAHHOM TakuM 00pa3om, mocienoarenbHocTd MPHK-Tpanckpuntos.

[TocnenoBaTenbHOCTH, KOAMPYIOUIUE TPYIITy SKCHPECCHOHHBIX JJIEMEHTOB PETYJSIMH TPAHCKPUIIIIH
youxutuHa 1 (EXP), ananm3upoBanm, Kak OMMCAHO BHIIIE, U KAKIYIO TPYIITY SKCIIPECCHOHHBIX 3JIEMEHTOB pe-
rynsiun Tpanckpumiuu ("EXP™") taroke paszaensii Ha COOTBETCTBYIOIIME MMPOMOTOPHI, JTUAEPHBIC MOCIIEI0BA-
TEBHOCTH W WHTPOHBI, COCTABIIAIONINE KAXKIYIO TPYIILY SKCIPECCHOHHBIX 3JEMEHTOB PETYISAINH TPAHCKPHUII-
un. [locenoBaTenbHOCTH UACHTH(GUINPOBAHHBIX TPYII SKCHPECCHOHHBIX 3JIEMEHTOB PErYIIAINN TPAHCKPHII-
un youxuruna 1 ("EXP") npencrasnenst B HactosimieM onucanun kak SEQ ID NO: 1, 5,7, 9 u 11, u nepeunc-
neHbl Hike B Ta0. 1. COOTBETCTBYONIUE MPOMOTOPEI YOUXHUTHHA | TIPEICTaBICHBI B HACTOSIIIEM OIMMCAHHUN KaK
SEQ ID NO: 2, 6, 8, 10 n 12. JIngepHas nocne10BaTeIbHOCT M HHTPOH YOMXHUTHHA | NpecTaBlIeHbl B HACTOS-
mem onucanuu kak SEQ ID NO: 3 u 4, cooTBETCTBEHHO.

[TocnenoBarebHOCTH, KOAMPYIOIIUE PYrHe TPYIIBI SKCHPECCHOHHBIX AJIEMEHTOB PETyJSIHUU TpaHC-
kpunu Cucumis win nocienoBarenbHocTd EXP, KOoTOpBIE cOCTOAT M3 MPOMOTOPHOTO 3JIEMEHTa, (DyHKIHO-
HAJIFHO MPUCOEANHEHHOTO K JIMICPHOMY JIEMEHTY; WJIH IPOMOTOPHOTO 3JIeMEHTa, (QYHKIMOHAIBHO TPHUCOCIH-
HEHHOTO K JINACPHOMY JJIEMEHTY M K HHTPOHHOMY JJIEMEHTY; WJIH IPOMOTOPHOTO 3JeMEHTa, (YHKIHOHAIHHO
MPHUCOCIMHEHHOTO K JHMICPHOMY 3JEMEHTY, (YHKIHOHAIBHO INPHCOCIWHCHHOMY K HHTPOHHOMY 3JEMEHTY,
(OYHKITHOHATLHO MPUCOSTUHEHHOMY K JIMISPHOMY 3JIeMeHTY npencrasieHsl kak SEQ ID NO: 13, 14, 15, 16, 17,
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,
48,49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72,73, 74, 75, 76, 77,
78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105,
106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149,
150, 151, 152, 153, 154, 155, 156, 159, 162, 167, 168, 172, 175, 176, 177, 178, 181, 182, 183, 184, 185, 188,
189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 211 u 212, u Takxe nepedyrcicHbl HIbke B Tabn. 1. [o-
TIOJTHUTENIbHBIE TIPOMOTOPHBIE d1eMeHTHI TipencTaieHbl kak SEQ ID NO: 163 u 169. JlonoaauTenbHBIC TUACP-
HbIE dJ1eMeHTHI TpecTaBieHsl kak SEQ ID NO: 164, 166 u 170. JlomoHUTEIbHBIE HHTPOHHBIE 3JIEMEHTHI MTPE.I-
craienbl kak SEQ ID NO: 165 u 171. DneMeHTsI, B KOTOPBIX IPOMOTOP (HYHKITMOHATLHO TMPUCOSAWHEH K JIN-
JIepHOMY 3JIeMeHTy, nipeacTasiensl kak SEQ ID NO: 157, 160, 173, 179 u 186. DneMeHThI, B KOTOPBIX HHTPOH
(OYHKIIMOHALHO MPUCOSANMHEH K JIMISPHOMY dJIeMeHTy, npeacrasieHsl kak SEQ ID NO: 158, 161, 174, 180 u
187. Yrto kacaercst cydcepuu mociieioBarebHOCTeH, npeacTaBieHHbIX kak SEQ ID NO: 13-199, 211 u 212, T0
9TH MOCIICAOBATSIFHOCTH OBLTH OTOOPaHBI ¥ KIIOHUPOBAHBI, UCXOJIS U3 PE3YJIBTATOB IKCIICPUMEHTOB, TAKHX KaK
orpeziesieHre IpoQuIIs WK SKCIIPECCHH TPAHCKPUITA, 3aITyCKaeMOH POMOTOpPaMU FOMOJIOTUYHBIX T€HOB pas-
JIMYHBIX BHJOB, MPEAMOJIOKUTEIBHO, C XKEIATSIBHBIMU MPOMMIAMA 3KCIIPECCUU, TAKUMHU KaK KOHCTUTYTHBHAS
9KCIPECCHs, SKCIpPEcCusi B KOPHSX, SKCIPECCHsI B HAJ3E€MHBIX YacTSIX PACTCHUS WJIM DKCIPECCHS] B CEMEHaX.
dakruueckas akTHBHOCTB, coolIaeMas rmocienoBarensHocTsiMA Cucumis, Obula onperesieHa SMITUPHYECKH, U
OHa Heo053aTeIbHO JIOKHA OBITh MICHTHYHA aKTUBHOCTH PETYJISITOPHOTO 3JIEMEHTA, IIPOUCXOASIIEr0 OT TOMO-
JIOTUYHOTO T€Ha BUA, He MpuHaexamero k Cucumis melo, mpu €ro UCHOIL30BAaHUH B KJIETKE TpaHCcHopMHu-
POBAaHHOTO PACTCHUA-XO35MHA WM B IIEJIOM TPAHCTCHHOM PACTECHHH.
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Tabiumna 1
['pymITBI SKCIPECCHOHHBIX 3JICMEHTOB PETYIISIIH TPAHCKPHITIIUH, TIPOMOTOPHI, TUACPHBIC MOCICIOBATEIEHOCTH

Y MHTPOHBHI, BIJeeHHbIe n3 Cucumis melo

Koopaunatst
SEQ Tun Pasmep
AHHOTALWA OnricaHne Komnosuums 3JIEMEHTOB B
ID NO: KOMIO3UITH (m.H.)
EXP
IIpomoTop; nunepHas
P P P 1-2068;2069-
EXP-CUCme.Ubql:1:1 1 Vouxurus 1 EXP 2611 MOCJIEIOBATEIbHOCTD,
2150;2151-2608
HUHTPOH
P-CUCme.Ubql-1:1:15 2 V6uxurun 1 P 2068 | IIpomoTtop
Junepnas
L-CUCme.Ubql-1:1:1 3 VouxuTuH 1 L 82
MOCNEeI0BATeIbHOCTD
I-CUCme.Ubql-1:1:1 4 Vouxurun 1 I 461 Harpon
IIpomotop; nunepHas
P P P 1-1459;1460-
EXP-CUCme.Ubql:1:2 5 Véuxutus 1 EXP 2002 TIOCNIEI0BATENLHOCTE;
1541;1542-1999
HUHTPOH
P-CUCme.Ubql-1:1:16 6 V6uxurun 1 P 1459 | TIpomoTop
TIpomoTop; nunepHas
P i P 1-964;965-
EXP-CUCme.Ubql:1:3 7 Vouxurun 1 EXP 1507 | mocnenoBaTeIbHOCTS,
1046;1047-1504
HHTPOH
P-CUCme.Ubql-1:1:17 8 Vouxurun 1 P 964 TIpomoTop
IIpomotop; nuaepHas
P P P 1-479;480-561;562-
EXP-CUCme.Ubql:1:4 9 VYo6uxurhn 1 EXP 1022 TIOCIIEI0BATENILHOCTE; 1019
HHTPOH
P-CUCme.Ubq1-1:1:18 10 Véuxurun 1 P 479 IIpomorop
TIpomortop; munepHast
P P P 1-173;174-255;256-
EXP-CUCme.Ubql:1:5 11 Vo6uxuruu 1 EXP 716 [OCNIe0BATEILHOCTD;, 713
HUHTPOH
P-CUCme.Ubq1-1:1:19 12 Vo6uxutun 1 P 173 TIpomorop
TIpomorop; muaepHas
P P P O6parsblit
MOCNeI0BATEILHOCTB,
P-CUCme.1-1:1:1 13 Docdorasza 2A EXP 2000 KOMILIEMEHT; CM.
UHTPOH; JIHAepPHAs
SEQ ID NO:155
MOCNIeIOBATEIbHOCTD
IIpomotop; nuaepHas
P P P 1-964;965-
MOC/Ie0BATEbHOCTD;,
P-CUCme.2-1:1:1 14 AxTuH 1 EXP 2000 1028;1029-
UHTPOH; MaepHas
1991;1992-2003
MOCNeI0BATEIbHOCTD
IIpomotop; nuaepHas
P P P 1-1243;1244-
[OCIIe0BATEIBHOCTD;,
P-CUCme.3-1:1:3 15 AxruH 2 EXP 1990 1319;1320-
UHTPOH; JIMAePHAs
1982;1983-1990
MOCJIEA0BATENbHOCTD
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TIpomoTop; nuaepHas

1-1646;1647-
MOCJIENOBATEbHOCTB;
P-CUCme.4-1:1:2 16 V6uxurus 2 EXP 2005 1704;1705-
WHTPOH; JI/IePHAs
2005;2006-2008
NOC/IEA0BATENBHOCTD
IIpomoTop; nuaepHas
1-748;749-819;820-
P-CUCme.5-1:1:2 17 Youxurux 3 EXP 2004 TIOCTIEAOBATENILHOCTD, 2004
HUHTPOH
IIpomorop; nunepuas
P P P 1-1436;1437-
MOCJIENOBATEBHOCTB;
P-CUCme.6-1:1:1 18 Bera-nens TyOynuna EXP 1935 1482;1483-
WHTPOH; JIMiepHast
1919;1920-1935
MOCNIeA0BATEIBHOCTD
TIpomoTop; nunepHas
P-CUCme.8-1:1:2 19 Bera-uemns TyOynuna EXP 1606 1-1527;1528-1606
MOCNeAOBATEBHOCTD
IIpomoTop; nunepHas
P-CUCme.9-1:1:2 20 Bera-uens TyOynauna EXP 1487 1-1384;1385-1487
NOC/IEAOBATENBHOCTD
IIpomoTop; nuaepHas
P-CUCme.10-1:1:1 21 Bera-uenb TyOyanna EXP 1448 1-1363;1364-1448
TOCTIeIOBATEILHOCTh
TIpomotop; nunepHas
P P P 1-617,618-677,678-
P-CUCme.11-1:1:2 22 @axTop sioHrammu 1-anspa | EXP 1235 TIOCJIEIOBATENIBHOCTD;
1213;1214-1235
HUHTPOH
TIpomotop; nuaepHas
1-1330;1331-
[OCIEZIOBATEIBHOCTD;,
P-CUCme.15-1:1:2 23 @akrop anonranun 1-ansda | EXP 2003 1435;1430-
UHTPOH; JIUAEPHAS
1975;1976-2002
[OCIIEZI0BATEIBHOCTD
IIpomorop; munepHas
P-CUCme.16a-1:1:2 24 Vouxutun 7 EXP 2015
MOCJIeI0BATEIbHOCTD
TIpomotop; nuaepHas
P-CUCme.16b-1:1:1 25 Youxurud 6 EXP 2006
TOCJIEAOBATEIBHOCTD
Vouxutun-40S-pubocomHblii TIpomotop; anaepHas
P-CUCme.17-1:1:2 26 EXP 2017 1-1969;1970-2017
Gesox S27a MOCNIeZIOBATEIbHOCTD
Vouxutun-40S-pudocoMHBII IIpomorop; munepHas
P-CUCme.18-1:1:2 27 EXP 1353 1-1308;1309-1353
Gesox S27a MOCNIeIOBATEIbHOCTD
Xnopodumn ab- TIpomotop; aunepHas
P-CUCme.19-1:1:2 28 EXP 2005 1-1960;1961-2005
CBsA3bIBAIOLLMIT OesIoK [OC/IEI0BATENbHOCTD
Xnopodumn ab- TIpomorop; aunepHas
P-CUCme.20-1:1:2 29 EXP 1445 1-1390;1391-1445
CBsA3bIBAIOLLMI OesIoK [OCJIEI0BATENbHOCTD
Xnopodumn a/b- TIpomotop; nunepHast
P-CUCme.21-1:1:1 30 EXP 1282 1-1233;1234-1282
CBsA3BIBAIOLLMI OesToK [OCIIEI0BATEIbHOCTD
P-CUCme.22-1:1:3 31 Pakrop snovrauun 4-ansda | EXP 2002
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TIpomoTop; nuaepHas

1-1067;1068-
S-aneHO3HIMETHOHIH- MOCNIeIOBATEIbHOCTD,
P-CUCme.24-1:1:2 32 EXP 2003 1165;1166-
CHHTETa3a UHTPOH; JIHAEPHAs
2001;2002-2003
MOCNIeIOBATEIbHOCTD
TIpomoTop; munepHas
Benok uyBcTBUTENBHOCTH K TOCIEN0BATENbHOCTE, | 1-577:578-654,655-
P-CUCme.26-1:1:2 33 EXP 1372
cTpeccy HMHTPOH, JIAAEPHAs 1366;1367-1372
MOCNIeI0BATeIbHOCTD
P-CUCme.28-1:1:2 34 PuGocomusiii Genok S5a EXP 1122
IIpomotop; nuaepHas
IOCIeN0BATENbHOCTE, | 1-490:491-571;572-
P-CUCme.29-1:1:2 35 Pubocomuerii Genok S5a EXP 2017
HMHTPOH, JuAepHas 2012:2013-2017
MOC/IeI0BATeIbHOCTD
LHCB6
CumMe WSM_SF143981.G (CBETOVJIABJIMBAIO-
- - 36 = EXP 2000
5150 T KOMILJIEKC PSII,
CYBBEJJUHULIA 6)
CumMe_WSM_SF144839.G DakTop HHULHALTI
37 EXP 1760
5080 Tpancysinuu I'amma EIF2
CumMe WSM_SF146040.G DaxTop HHAITHAITIN
38 EXP 1767
5050 Tparcisinuu EIF2
CumMe WSM_SF16408.G5
350 39 ®akrop snonranuu Tu EXP 2000
CumMe WSM_SF16429.G5
40 HeussecrHslii 6emnox EXP 2000
670
CumMe WSM_SF16444.GS ITpomoTop; nunepHas
41 Tucton H4 EXP 2000 1-1947;1948-2000
140 MOCJIeI0BATENbHOCTD
DakTOp TPAHCKPUILIUH
CumMe_WSM_SF16530.G6
000 42 HMGB?2 (I'pynma 2 ¢ EXP 2000
BBICOKO} ITOABIKHOCTBIO)
CumMe WSM SF16553.G5 PBGI; sngonentuaasza
- - 43 EXP 1115
090 TPEOHUHOBOTO THIA
TIpomoTop; nunepHas
ATARFBIA (ADP- 1-1329;1330-
CumMe WSM_SF16563.G5 MOCJICAOBATEIHOCTE;
44 pudosunupyrowmuii pakrop EXP 2000 1427,1428-
560 UHTPOH; IMAEPHAS
BIA) 1988;1989-2000
MOCIEA0BATENLHOCTD
CumMe _WSM_SF16675.GS CeMelcTBO XpOMaTHHOBBIX
45 EXP 2000
720 HenxoB
CumMe_WSM_SF16920.G5 CSD1 (mens/umHk-
- - 46 EXP 2000
650 cynepokcua-aucMyTasa 1)
SCE1 (KoHbIOTHpYOLIHit
CumMe_WSM_SF16953.G5
180 47 tdepment SUMO 1); nurasa EXP 2000
SUMO
CumMe WSM SF17051.G5 60S-pubocomubiii Genok L9
48 EXP 2000
470 (RPL90OD)
Kowmmneke «yOuxuHo-
CumMe WSM_SF17111.GS muToxpoM C-penykrasa TIpomoTop; nuaepHas
49 EXP 2000 1-1895;1896-2000
790 YOUXHHOH-CBSA3BIBAIOIIHIT TIOCTIEA0BATENILHOCTD
Genok
Tlentuaun-nponun-uuc-
CumMe WSM_SF17142.G5
N - 50 TPAHC-U30MEPasa; EXP 2000
920
XJIOPOTIIACT
CumMe WSM_SF17190.G6
200 51 PRK (dochopudynokunasza) | EXP 2000
LHCBS
CumMe WSM_SF17250.GS
52 (CaeroynasnuBarouii EXP 2000

910

kxomiekc orocucremst 11.5)
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CumMe WSM_SF17252.G7

JlomeH-coneprkaluuii 6e1ok

KOMILJIEKCA,

IIpomorop; nuaepHas

1-1195;1196-

53 ACCOLMHUPOBAHHOTO C EXP 2000 TIOCIIEIOBATENILHOCTD;
330 1297;1298-2000
TIOJIUIIENTHOM C pacTyLueh HHTPOH
nenbio (NAC)
CumMe WSM_SF17253.G5 RPS9 (puGocomubiii 6emok
54 EXP 1547
150 S9)
CumMe WSM_SF17322.G5 Pubocomusrit Genok 60S 122
- 55 EXP 2000
110 (RPL22A)
CumMe WSM_SF17349.G5 PGRLIB (PGR5-nonobusrit
56 EXP 2000
770 B)
CumMe WSM _SF17357.G5 Pubocomusrit Genok 40S S10
- 57 EXP 2000
630 (RPS10B)
MEE34 (Benok 34,
OTBETCTBEHHBIIT 32
CumMe WSM_SF17494.G5
140 58 npexparieHte EXP 1591
(YHKIIHOHUPOBAHUS
9MOpHoHa Toxa)
CumMe WSM_SF17524.G6 SUS2 (aHOMaNbHBIH
- 59 EXP 2000
410 cycrencop 2)
CumMe WSM_SF17672.G5 PSAK (cybpenunnna K
60 EXP 2000
610 ¢dorocucremsi I)
CumMe WSM _SF17773.G6 Benok, conepxamuii C-
61 EXP 2000
620 KOHLIEBOH IOMEH aKOHUTA3bl
CumMe WSM_SF17866.G6 ATPDILS5-1 (PDI-nono0ubiit
62 EXP 2000
050 5-1)
Benok, mpunamnexamuii
CumMe WSM_SF18004.G6
600 63 ceMelicTBy rauMkonpoTenHos, | EXP 2000
6OraThIX IHAPOKCHIPOIHHOM
CumMe_WSM_SF18045.G6
- - 64 EXP 2000
670
CumMe_WSM_SF18053.G5
410 65 OupomemOpannsii 6enox 70 | EXP 2000
CumMe WSM_SF18287.G5
66 CP12-1 EXP 2000
380
CumMe_WSM_SF18488.G5 ) Kagpeoun-CoA-3-O- TIpomotop; nuaepHas
67 EXP 2000 1-1923;1924-2000
340 MetunTpaHcdepasza TIOCJIENIOBATEILHOCTD
Benok, npunaanexauii k
CumMe_WSM_SF18504.G5
68 cemeiicTy cyOnemmann H EXP 2000

090

ATP-cunTa3bl BaKyoss
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CumMe WSM SF18530.GS

GUNS (HE CLUEIIEHHBIM

750 69 CTEHOMOM 5); maranii- EXP 2000
XeJarasa
MBF1A (PAKTOP,
CBS3AHHBIH
MOCTHUKOBBIMH
CumMe WSM _SF18536.G6
430 - - 70 CBA3AMU CO EXP 2000
MHOXECTBOM BEJIKOB
1A), KO-aKTHBATOp
TPAHCKPUIILIMH
CumMe WSM SF18575.G6
- - 71 HeusBsecrHblii Genok EXP 2000
410
CumMe WSM_SF18634.G5 60S-prbocomunlit Henok L23 TTpomotop; nuaepHas
72 EXP 2000 1-1971;1972-2000
190 (RPL23A) MOCJIEZIOBATEBHOCTD
CumMe WSM_SF18645.GS GS2 (INIYTAMUH-
73 EXP 2000
380 CUHTETA3A 2)
40S-pubocomHblit Hesok S12
(RPS12A); obparablit OGpartHsIit
CumMe WSM_SF18716.G5 IIpomotop; nuaepHas
74 KOMILIEMEHT,; EXP 2000 KOMIUIEMEHT, CM.
860 TMOCJIEOBATENBHOCTD
HMHAYLUUPOBAHHBIN ayKCHHOM SEQ ID NO:184
x10A-nonobHsIi Genok
CumMe_WSM_SF18801.G5
75 EXP 2000
040
CumMe WSM_SF18806.G6
- - 76 HewussectHbIit Genok EXP 2000
220
CumMe WSM_SF18850.GS5 PACI; sunonenTtunasa
77 EXP 2000
630 TPEOHHHOBOTO THIA
CumMe WSM SF18863.G7 T'amma-uens ATP-cuHTasbl
- - 78 EXP 2000
550 muroxouapuit (ATPC)
CumMe WSM_SF18986.G6 GER1 (repmun-nonoOHsIit
79 EXP 2000
110 Genok 1); okcanar-okcunasa
IIpomortop; nmunepHas
CumMe WSM_SF19064.G5 1-1581;1582-
80 T'ucton H3:2 EXP 2000 MOCIEI0BATENIbHOCTD;,
690 1670;1671-2000
HUHTPOH
TIpennonaraemsiit GTP-
CumMe WSM SF19323.GS CBSI3BIBAOINII OesIoK
81 EXP 2000
120 BHelIHell 000104KH
XJIOPOILIACTOB
CumMe_WSM_SF19452.G5 TIpennonaraemas rioKaH-
82 EXP 1072
090 docdopunaza
CumMe WSM_SF19631.GS Ilpennonaraemas akTHBa3a
83 EXP 1730

170

RuBisCO
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Benok, npuHaanesxaruuii k

IIpomotop; nuaepHas

1-936;937-
CumMe WSM_SF19647.G5 ceMelicTBy O- TIOCIIEI0BATEILHOCTE;
84 EXP 2000 1021;1022-
760 (docdormokonar- VHTPOH; JIUAEPHAsL
1992;1993-2000
JIETHAPOTeHAa3bl TOCTIEIOBATEIBHOCTD
ATPDX1.1 (Genox
CumMe WSM _SF19839.G5 IIpomorop; nunepHas
85 OGUOCHHTE3a MUPUAOKCHHA EXP 1020 1-928;929-1020
090 i MOC/EN0BATENLHOCTD
DaKTop TPAHCKPUTILMH
CumMe_WSM_SF19850.G5 HMGB2 (rpynma B2 ¢
86 EXP 2000
130 BBICOKOI1 CTEIIEHBIO
MOABHKHOCTH)
Benok, npunazneskaruuii k
CeMEHCTBY YHHBEPCANbHBIX
GenkoB cTpecca
CumMe WSM_SF19902.GS
260 87 (USP)/panunit 6enok, EXP 2000
TIPUHAIUIESKALTIH K
ceMelicTBy HOLyJIHHA
ENODI18
CumMe_WSM_SF19992.G6
88 HewussecTtHblii Genok EXP 2000
100
CumMe_WSM_SF20132.G5 TIpomoTop; nuaepHas
89 TTepokcunasa 21 EXP 2000 1-1962;1963-2000
560 TIOC/IE€A0BATENBHOCTD
CSD1 (MEJb/ITUHK-
CumMe WSM_SF20147.G7 ™
o10 90 CVYTIEPOKCU - EXP 2000
JHNCMYTA3A 1)
CumMe WSM_SF20355.GS
130 91 CewmeiictBo ATP-cunTas EXP 2000
el
Muroxonapuansaas NADH-
CumMe WSM_SF20359.G5
870 92 yOuxuHoH-okcugopenykrasa, | EXP 2000
20 x/la-cyOpenunnna
CumMe WSM_SF20368.GS PGRS5 (Genok perymsamun
93 EXP 2000
700 MPOTOHHOTO IPAJUEHTA)
®DakTop doHrauu 1B,
CumMe_WSM_SF20409.GS
240 94 anba-cybrenunnia 1 EXP 2000
(eEF1Balphal)
DHS2 (3-nesokcu-D-
CumMe_WSM_SF20431.G6
340 - N 95 apabuHO-renTyI030HaT-7- EXP 2000
docdarcunraza)
THIS (tnamun C); ADP-
CumMe WSM_SF20505.G5
96 pubo3o- EXP 1373
440
npodocdoruaponasza
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CumMe WSM_SF20509.G5

Y 14; PHK-cBsi3bIBatoLLMit

97 EXP 2000
920 Hemox
FAD2 (CKUPHAS
CumMe WSM_SF206458.G
5970 98 KUCJIOTA-AE3ATYPA3ZA | EXP 2000 IIpomotop 1-2000
5¢ 2
CumMe WSM_SF206534.G
- - 99 HewussecTHbli 6e10K EXP 2000
5200
ALDI1 (AGDZ—]TOIIOEH'BT[)'I
CumMe WSM_SF20997.G6 BEJIOK,
100 . EXP 2000
990 OTBETCTBEHHbBIU 3A
3AIIMUTHYIO PEAKLIHIO)
Harpuii/kanbumii benok,
CumMe WSM_SF21035.G5
090 101 TIPUHAJUISIKAIHN K EXP 1078
' CeMecTBY HOHOOOMEHHHKOB
CumMe WSM _SF21117.GS IIpennonaraemsiit 30S-
102 EXP 2000
370 pubocomHblii Genok
CumMe WSM SF21141.G5 40S-pubocomHblii Henok S24
- - 103 EXP 2000
630 (RPS24A)
CumMe WSM_SF21198.G5
- - 104 EXP 1974
180
CumMe WSM SF21366.G5 GRF12 (OBIIA ®AKTOP
105 EXP 2000
980 PET'YJIALIUU 12)
CumMe WSM_SF21828.GS cpHsc70-1 (x10poruTacTHBIi
106 EXP 1643
150 Oeok TemoBoro moka 70-1)
NPQ4
CumMe WSM_SF21886.G5 .
080 - - 107 (HE®@OTOXUMHUYECKHUU | EXP 2000
TACSIIAM BEJIOK AL)
NAPI;2 (BEJIOK,
CumMe WSM_SF22008.G5 YYACTBYIOIIHH B
108 EXP 2000
670 CBOPKE HYKJIEOCOM
1;2)
CumMe WSM_SF22070.G5 TIpennonaraemast ppyxroso-
109 EXP 2000
280 dochaT-anpaonasa
CumMe WSM_SF22097.G5 APX3 (ACKOPBAT-
110 EXP 2000
540 MEPOKCUJIA3A 3)
CumMe WSM_SF22254.G5 40S-pubocomubiii Gemox S7
111 EXP 2000
760 (RPS7B)
Benok, npuHaanexkauii k
CumMe WSM_SF22275.G5
112 | cemelicTBy pHOOCOMHBIX EXP 1027

780

Genkos L17
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CumMe WSM_SF22355.G5

113 EXP 2000
310
TIpomotop; muaepHas
TIpennonaraembrii )
CumMe_WSM_SF22531.GS TIOCIeNIOBATENbHOCTD, | 1-759;760-858;859-
114 | sykapuoTndecknii dpaxrop EXP 2000
120 VHTPOH; JIAAepHAs 1979,1980-2000
VHHULWALUN TPaHCHAN 1A
MOCNIeI0BATEIbHOCTD
ATSARAIA (BEJIOK,
TIPUHAJIJIEXK AL K
CYIIEPCEMEHUCTBY
CumMe_WSM_SF22870.G5 BEJIKOB RAS,
N N 115 EXP 2000
370 CEKPETHUPVIOIINXCS B
PACTEHMH
ARABIDOPSIS
THALIANA)
TIpennonaraemast
CumMe_WSM_SF22934.G5 cyopeannnna T-
116 EXP 2000
290 KOMILIEKCHOTO Genka 1
SICHIIOH
CEV1 (BEJIOK
CumMe WSM_SF23181.GS .
100 - - 117 | KOHCTUTYTHBHOMU EXP 1025
OKCIIPECCHH VSP-1)
Ilpennonaraemsiii 14 x/la-
CumMe_WSM_SF23186.G6 6eJIKOBBIIT KOMITTEKC
118 EXP 2000
160 yOUXUHON-LUTOXpOM C-
pemyKTasbl
RPL27 (KPYIIHAA
CumMe WSM_SF23397.G5 CYBBE A
- - 119 JIHII EXP 2000
210 PUBOCOMHOI'O BEJIKA
27)
NDPK1: ATP-
CumMe WSM_SF23760.G5 TIpomotop; nuaepHas
120 cesa3biBatOlasicss Hykneorua- | EXP 2000 1-1901;1902-2000
200 MOCJIE0BATENBHOCTD
mudocdar-kunaza
CumMe_WSM_SF23906.G6 PSBX (cyObennnnua X
121 EXP 2000
180 ¢orocucremsr II)
CumMe WSM_SF24040.GS RPS17 (PUBOCOMHBII
122 EXP 2000
450 BEJIOK S17)
CumMe_WSM_SF24045.G5 EXL3 (EXORDIUM-
- - 123 . EXP 2000
400 TI0AOBHbIHM BEJIOK 3)
CumMe WSM _SF24117.GS 60S PubGocomusiii Genok L26
124 EXP 2000
600 (RPL26A)
CumMe_WSM_SF25084.G5
125 EXP 2000

580

_24 -




047367

CumMe WSM_SF25141.G5

IIpeanonaraemast H30LUTPAT-

IIpomoTop; nuaepHas

126 EXP 1397 1-1322;1323-1397
160 JIeruIporeHasa TIOCTIEA0BATEILHOCTD
ITpomortop; munepHas
LOS1; daxrop snoHrammun
MOCTIeIOBAaTeNbHOCTD; | 1-734;735-811;812-
CumMe WSM_SF25355.G5 TPAHCIIALILH,
127 EXP 2000 UHTPOH, JTUAEPHAs 1340;1341-
000 CBA3BIBAIOLIUICS C HOHAMHU
TOCNIeIOBATeNbHOCTD; | 1360;1361-2000
Menun
CDS
CumMe WSM_SF25370.G5 PSBP-1 (CYBPBEAUHUILIA
- - 128 ¢ EXP 1657
000 DOOTOCUCTEMBI 11 P-1)
CumMe WSM_SF25455.G5 GLY3 (TJTMOKCHIIA3A II-
- - 129 EXP 2000
370 3)
MutoxoHapHaibHbIi Oesok,
CumMe WSM_SF25936.G5 MPHHAUISKAIIHH K IIpomoTop; nunepHas
130 EXP 2000 1-1878;1879-2000
450 cemeiicTBy cybcTpaTos- MOC/IEAOBATENBHOCTD
HocuTenei
CumMe WSM_SF27080.G5 L1P1 (JINITOEBASA
- - 131 EXP 2000
510 KHUCJIOTA-CHUHTA3A 1)
DRT112; snexTpoH-
CumMe WSM_SF27222.G5
150 132 HOCHTEb, CBsi3bIBatoLmiicsa ¢ | EXP 2000
’ HOHAMH MeJIH
CumMe WSM_SF27957.G5 SMAP1 (HEBOJIBITION
133 N EXP 2000
450 KHCJIOTHBIN BEJIOK 1)
CumMe_WSM_SF28729.G5 TIpeanonaraembrit PHK-
- - 134 EXP 1696
340 CBA3BIBAIOLIHI Genok cp29
CumMe_WSM_SF28805.G6
135 | HeussecrHblii Genox EXP 2000
200
ATPHI1 (TOMOJIOT
CumMe_WSM_SF31264.G5
380 - - 136 | TDIEKCTPHHA 1 EXP 2000
PE3VIIKH TAJL)
CumMe WSM_SF35856.G5 TIP4;1 (BHyTpeHHuii Genok
137 EXP 1575
150 ToHomacToB 4;1)
CumMe_WSM_SF40859.G5 SMT2 (CTUPOJI-
138 EXP 2000
250 METUJITPAHCOEPA3A 2)
CumMe WSM SF41124.G5 40S-pubocomHbiii Oenok S2 TIpomotop; nuaepHas
139 EXP 1006 1-883,884-1006
080 (RPS2C) noc/e10BaTeNbHOCTh
CumMe WSM_SF41128.GS
410 140 | CRY2 (KPUIITOXPOM 2) EXP 2000
CumMe WSM_SF41254.G5 GDP-D-rimoko30-
- - 141 EXP 1556
160 dochopunaza
CumMe_WSM_SF41588.G5 PRPL11 (PUBOCOMHbI
142 EXP 2000

470

BEJIOK TIDIACTHIA L11)
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CumMe WSM_SF41644.G6

400 143 | SHD (BEJIOK KOPOBAKA) | EXP 2000
Karanutudeckuii
CumMe WSM_SF41983.G5 Genok/Gemnok,
144 EXP 1337
000 CBA3BIBAIOIIUHCS C
KO(pepPMEHTOM
CumMe WSM_SF42075.G5 CPN60B (IHATIEPOHMH 60
N N 145 EXP 2000
100 BETA)
IIpeanonaraemast IUCTEHH-
CumMe WSM_SF42141.G5
110 146 | nporeasa, mogoGHas EXP 1212
Karencuxy B
EBF1 (EIN3-cBA3BIBAIOII it
CumMe WSM_SF44933.G5
200 147 | Genok F okca 1), youxutun- | EXP 2000
NPOTEUHNHIa3a
CumMe WSM_SF44977.G5 PAP26 (nyprnypHast KucJias
148 EXP 1254
000 docdarasa 26)
GAPA-2 (CYBBEAVHUILIA
CumMe WSM_SF45441.GS 2 I'NIMLEPAJIBAETH/I-3-
149 EXP 2000
510 DPOCDAT-
JETMAPOTEHASEI A)
CumMe WSM_SF45882.GS5 Ilpennonaraemast ppyxroso-
150 EXP 1680
120 1,6-6ucdocdaraza
CumMe_WSM_SF47806.G5 MuToxoHpranbHas Henb
151 EXP 1524
070 ATP-cuHTa3BI STICHIIOH
CumMe WSM_SF53106.G5S CPNGOA (IITATTEPOHMH-60
152 EXP 1851
190 AJIbDA)
Benok, poncrsentblii Genky,
CumMe WSM_SF65588.G5
230 N - 153 CBSA3BIBAIOLLEMYCSI C EXP 2000
3
KaJIbLIEeM B BaKyOIH
APE2 (BEJIOK
CumMe_WSM_SF9060.G51 OKPYXAFOILIEN CPE/IBI,
154 . EXP 1288
20 YYACTBVYIOIUH B
D®OTOCHHTESE 2)
IIpomotop; nunepHas
P P P 1-1135;1136-
MOC/IeI0BATEILHOCTD;,
P-CUCme.1-1:1:1rc 155 ®docdoraza 2A EXP 2000 1249;1250-
HHTPOH; TUAepHas
1990,1991-2000
MOCNIeIOBATEIbHOCTD
IIpomotop; nmunepuas
P P P 1-1646;1647-
MOCNIeIOBATEIbHOCTD;,
EXP-CUCme.4:1:1 156 Y6uxurus 2 EXP 2011 1704;1705-

VHTPOH, JIUAEPHAS

NOCNE€A0BATE/IbHOCTD

2005;2006-2008
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IIpomotop; munepHas

P-CUCme.4-1:1:4 157 | Youxurus 2 P;L 1698
MOCNeI0BATEIbHOCTD
WnTpoH; nmupepuHas
I-CUCme 4-1:1:1 158 VouxuTun 2 LL 313
MOCNEeNI0BATEIbHOCTD
TIpomorop; mupepHas
MOCIEeN0BATENbHOCTD, | 1-748:749-819;820-
EXP-CUCme.5:1:1 159 | VOuxutun 3 EXP 2010
HMHTPOH; 1uaepHas 2004;2005-2007
MOCJIEA0BATENbHOCTD
TIpomoTop; nuaepHas
P-CUCme.5-1:1:3 160 VouxuTut 3 P;L 1107
MOCNIeIOBATEIBHOCTD
HuTpon, imaepHas
I-CUCme.5-1:1:1 161 VouxuTuH 3 LL 903
MOCNIeTOBATEIBHOCTD
TIpomoTop; nuaepHas
rnocienoBaTenbHoCT, | 1-617,618-677,678-
EXP-CUCme.eEF1a:1:1 162 | @akrop 3nonrauun 1-ansda | EXP 1235
UHTPOH; JIAAepHast 1213;1214-1235
MOCNeIOBATEIbHOCTD
P-CUCme.eEFla-1:1:1 163 ®axrop snoxraunu l-anspa | P 617 IIpomorop
Jlunepnas
L-CUCme.eEFla-1:1:1 164 | Qakrop snoHraumn 1-amsda | L 54
MOC/IeI0BATEIbHOCTD
I-CUCme.eEF1la-1:1:1 165 | @akrop snoHrauuu 1-ansda | T 545 Hurpon
Jlunepnas
L-CUCme.eEFla-1:1:2 166 | ®axrop syoHrammy 1-amepa | L 19
MOCJIEOBATEILHOCTD
Xnopodunn ab- IIpomotop; aunepHas
P-CUCme.19-1:1:3 167 EXP 2003 1-1958;1959-2003
CcBA3bIBAOLLMIT Oesok NOCJIEAOBATEILHOCTD
TTpomotop; nuaepHas
S-aIeHO3MIMETHOHUH~ 1-1067;1068-
EXP-CUCme.SAMS2:1:1 168 EXP 2004 MOCJIEOBATEIbHOCTD,
CHUHTETA3a 1165;1166-2003
MHTPOH
S-aneHO3MIMETHOHUH-
P-CUCme.SAMS2-1:1:1 169 P 1067 TIpomoTop
CHHTETA3a
S-a/1eHO3IIMETHOHHH- Jlupepuas
L-CUCme.SAMS2-1:1:1 170 L 92
CHHTETA3a MOCJIEI0BATEILHOCTD
S-a71€HO3MIMETHOHUH-
I-CUCme.SAMS2-1:1:1 171 1 845 Hntpon
CHHTETa3a
IIpomoTop; munepHast
nocienoBaTeabHOCTh, | 1-490;491-571.572-
EXP-CUCme.29:1:1 172 | PubocomHsiii Genok S5a EXP 2018
MHTPOH; JHAEPHAs 2012;2013-2018
MOCJIEZIOBATEILHOCTD
IIpomorop, minepHas
P-CUCme.29-1:1:4 173 Pubocomublii Genok S5a P;.L 565
MOCNIE0BATEILHOCTD
HHTpOH, nuzepHas
I-CUCme.29-1:1:1 174 | PubGocomubiii Genok S5a LL 1453

TNOCJICA0OBATCJIbHOCTb
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P- TIpomoTop; nuaepHas
CUCme.CumMe WSM _SF1 175 T'ucton H4 EXP 1999 TOCIIENOBATENLHOCTE, | 1-1946;947-1999
6444.G5140-1:1:1 HMHTPOH
ITpomotop; nunepHas
P- ATARFBIA (ADP- 1-1331;1332-
MOC/Ie10BaTENbHOCTD;
CUCme.CumMe WSM_SF1 176 | pubosunmpyromuii Gaxktop EXP 2004 1429;1430-
HUHTPOH; JHAepHas
6563.G5560-1:1:1 BIA) 1992;1993-2004
TIOCTIeIOBATENEHOCTh
b Kowmmnexe «ybuxuno-
muToxpom C-penykTasa; IIpomotop; nuaepHas
CUCme.CumMe_WSM_SF1 177 EXP 2005 1-1901;1902-2005
- N yOMXWUHOH-CBA3bIBAIOLIHIT nocnen0BaTeIbHOCT
7111.G5790-1:1:1
Genok
JlomeHn-conepxawiii Genox
TIpomoTop; nunepHas
EXP- KOMITJIEeKca, 1-1167;1168-
MOC/IeI0BATEbHOCTD;
CumMe. WSM_SF17252.G73 178 | accounHpOBaHHOrO C EXP 1978 1269;1270-
HMHTPOH; JTUAEpHAs
30:1:1 MOJIMIIENTHOM C PACTy LeH 1972;1973-1975
noce10BaTeNbHOCTh
uensto (NAC)
JNomeH-conepsxamuii 6eox
P- KOMITJIEeKCa,
ITpomotop; nmunepHas
CUCme WSM_SF17252.G73 179 | accounupOBaHHOTO C P;L 1263
MOC/IeI0BATENbHOCTD
30-1:1:1 TIOJIMIIENTHIOM C PacTyIei
uensio (NAC)
Jlomen-conepikaniuii Genox
I- KOMIIJIEKCa,
Wurpon; munepHas
CUCme.WSM_SF17252.G73 180 | acCOUMMPOBAHHOIO C LL 715
MOCIIEIOBATENLHOCTD
30-1:1:1 TIONUTIENITHAOM C pacTyIeh
nemnbio (NAC)
P-
Kadeoun-CoA-3-0O- IIpomotop; nuaepHas
CUCme.CumMe WSM_SF1 181 EXP 2000 1-923;1924-2000
merunTpaHcdepasa MOC/Ie10BaTeNbHOCTh
8488.G5340-1:1:1
MBF1A (¢axrop, cBsizaHHbIil
P- IIpomotop; nuaepHas
MOCTUKOBBIMH CBSI3SIMH CO
CUCme.CumMe WSM _SF1 182 EXP 2000 TIOCIIEIOBATEILHOCTD;,
MHOKEeCTBOM GenkoB 1A), ko-
8536.G6480-1:1:1 HUHTPOH
AKTHBATOP TPAHCKPHUIILIUH
P- -
60S-puGocomHbiit 6enok L23 TIpomoTop; nuaepHas i
CUCme.CumMe_WSM_SF1 183 EXP 1989 1-1960;1961-1989
) (RPL23A) TOCIEIOBATENLHOCTD
8634.G5190-1:1:1
P-
WHnynupoBaHHbIH ayKCHHOM IIpomotop; munepHas
CUCme.CumMe WSM_SF1 184 EXP 1463 1-1392;1393-1463

8716.G5860-1:1:1

x10A-nonobHbIi Henok

NOCNEeA0BATE/IbHOCTh
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TTpomotop; nuaepHas

EXP- 1-1581;1582-
MOCJIEOBATEILHOCTD;,
CUCme.WSM_SF19064.G56 185 | I'mcton H3.2 EXP 2006 1670;1671-
MHTPOH; JIMZIepHasT
90:1:1 2000;2001-2003
MOCJIEAOBATEIbHOCTD
P-
IIpomotop; nuaepHas
CUCme.WSM_SF19064.G56 186 | I'mcton H3.2 P;L 1664
HOCTIeIOBATEILHOCTD
90-1:1:1
1-
HWuTpon; munepHast
CUCme.WSM_SF19064.G56 187 | I'mcton H3.2 LL 342
MOCJIEI0BATENILHOCTD
90-1:1:1
Benok, npunannexaiumii x TTpomotop; nunepHas
P- 1-939;940-
cemelcTBy 6- TMOCJIEA0BATENLHOCTE;
CUCme.CumMe_WSM_SF1 188 EXP 2003 1024;1025-
(ochormokoHar- HHTPOH; JIHIEpHas
9647.G5760-1:1:1 1995,1996-2003
JeruaporeHas NOCJIEAOBATEIbHOCTD
P- ATPDX1.1 (6enok
TTpomotop; nuaepHas
CUCme.CumMe WSM_SF1 189 OGHOCHHTe3a MUPHAOKCHHA EXP 1024 1-904;905-1024
TNOC/IEA0BATEIbHOCTh
9839.G5090-1:1:1 L.1)
P-
IIpomorop, mizepHas
CUCme.CumMe WSM_SF2 190 | Ilepokcunasa 21 EXP 2001 1-1962;1963-2001
MOCNIEOBATEIBHOCTD
0132.G5560-1:1:1
TIpomotop; nuaepHas
P- 1-2171;2172-
FAD?2 (xupHasi Kuciora- MOCIIeI0BATENILHOCTD,
CUCme.CumMe WSM_SF2 191 EXP 4175 23252326~
nesarypasa 2) HUHTPOH; JIUAePHAs
06458.G5970-1:1:1 4155;4156-4175
OCIIeI0BATENEHOCTD
TIpomotop; nuaepHas
P- TIpennonaraemsiii
TIOCTIe0BaTeNbHOCTD; | 1-759;760-858;859-
CUCme.CumMe_WSM_SF2 192 | sykapuoTudeckuii ¢paxTop EXP 1999
VHTPOH; JIUAEPHAs 1978;1979-1999
2531.G5120-1:1:1 MHULMALHUA TPAHCTANUH 1A
MOCNIeIOBATEIbHOCTD
P- NDPK1: ATP-
TIpomoTop; auaepHas
CUCme.CumMe_WSM_SF2 193 cBs3bIBarOLasca Hykneotua- | EXP 2000 1-1901;1902-2000
MOCIIe/IOBATENLHOCTD
3760.G5200-1:1:1 nmrdocdar-knHaza
P-
PSBX (cy6nenunmma X TIpomotop; nuaepHas
CUCme.CumMe_WSM_SF2 194 EXP 2000
(dorocucremsi II) [OCNIeI0BATEIBHOCTD
3906.G6180-1:1:1
P-
IIpennonaraemast M30LUTPAT- IIpomotop; nuaepHas
CUCme.CumMe WSM_SF2 195 EXP 1400 1-1325;1326-1400
JleruaporeHasa TMOCJIE0BATENILHOCTD
5141.G5160-1:1:2
IIpomotop; nmunepHas
LOSI; daxrop snoHranuu
P- TIOCNIe0BaTeIbHOCTD; | 1-734;735-811;812-
TpPaHCISILUN,
CUCme.CumMe WSM_SF2 196 EXP 2019 WHTPOH; JIUepHas 1340;1341-
CBA3BIBAIOIIUIICS ¢ HOHAMH
5355.G5000-1:1:1 TocaenoBaTenbHOCTh, | 1360;1361-2019
Menu
CDS
P MUTOXOHAPHANLHEIN GOk,
TIpUHAIEKALTIH K TIpomotop; munepHas
CUCme.CumMe_WSM_SF2 197 EXP 1999 1-1877;1878-1999
CEeMeHCTBy CyOCTpaToB- MOCNIeIOBATEIbHOCTD
5936.G5450-1:1:1
HOcUTeNeH
P-
TIP4;1 (BHyTpenHuii Genok
CUCme.CumMe_WSM_SF3 198 EXP 1578
B - TOHOIIACTOB 4;1)
5856.G5150-1:1:1
P-
40S-pubocomubiii Genok S2 TIpomorop; auaepHas
CUCme.CumMe WSM_SF4 199 EXP 1023 1-945;946-1023
(RPS2C) TMIOCJIEAOBATEILHOCTD
1124.G5080-1:1:1
Xnopodumn a/b- TIpomotop; mupepHas
P-CUCme.20-1:3 211 EXP 1446 1-1390;1391-1446
CBSI3BIBAIOIINIH GEIIOK MOCNIeIOBATEILHOCTD
IIpomotop; nmunepHas
OCIeN0BaTeNbHOCTE, | 1-490:491-571;572-
EXP-CUCme.29:1:2 212 | PubocomHsrii Genok S5a EXP 2018

HHTPOH; JIUAEPHAS

TMOCJICAOBATEJIBHOCTh

2011;2013-2018
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Kak moxazano B Tabx. 1, Hampumep, rpynma SKCHPECCHOHHBIX 3JEMEHTOB PEryJSIHU TPaHCKPHUIILUH
(EXP), o6o3nauennas EXP-CUCme.Ubql:1:1 (SEQ ID NO: 1), ¢ komnoHeHTaMu, BeieaeHHbIME U3 C. melo,
COJIEP>KUT ITPOMOTOPHBIN d1eMeHT pazMepom 2068 map ocHoBanuii (1.0.), P-CUCme.Ubql-1:1:15 (SEQ ID NO:
2), GyHKIMOHATBEHO MPUCOEIUHEHHBIH K S5'-KoHITy nuaepHoro anmemenTa, L-CUCme.Ubql-1:1:1 (SEQ ID NO:
3), GYHKIIMOHAIBHO MPUCOETUHEHHOTO K 5'-KOHITy HHTpoHHOTO AteMenTa, [-CUCme.Ubql-1:1:1 (SEQ ID NO:
4). T'pynma OSKCIPECCHOHHBIX OdyieMeHTOB peryismuu TtpaHckpunmuu (EXP), o6o3nauennas EXP-
CUCme.Ubql:1:2 (SEQ ID NO: 5), ¢ komnoHeHTaMH, BbIeneHHBIME u3 C. melo, comep>XuT MPOMOTOPHBIN
37eMeHT pazMepom 1459 map ocroBanwuii (11.0.), P-CUCme.Ubql-1:1:16 (SEQ ID NO: 6), GpyHKIIMOHAIHHO TIPH-
COeIMHEHHBIH K 5'-KoHIy nuaepHoro 3i1ementa, L-CUCme.Ubql-1:1:1 (SEQ ID NO: 3), pyHKunoHaisHO npu-
COCJIMHEHHOTO K 5'-KoHIly mHTpoHHOTO meMeHTa, [-CUCme.Ubql-1:1:1 (SEQ ID NO: 4). I'pynna skcnpeccu-
OHHBIX 3JIeMeHTOB peryisauun TpaHckpumniyn (EXP), o6o3nauennas EXP-CUCme .Ubql:1:3 (SEQ ID NO: 7), ¢
KOMITOHEHTaMH, BbIJIeJIeHHBIMU 13 C. melo, coaep>XuT NpOMOTOPHEIHA 3JIeMEHT pazMepoM 9 64 map OCHOBaHUH
(1m.0.), P-CUCme.Ubq1-1:1:17 (SEQ ID NO: 8), ¢hyHKIHOHATHHO MPUCOCAMHEHHBIN K 5'-KOHITY JTHICPHOTO 3JIe-
menTta, L-CUCme.Ubql-1:1:1 (SEQ ID NO: 3), QpyHKIHOHAIFHO HNPUCOCIMHEHHOTO K 5'-KOHITy MHTPOHHOTO
anemenTta, [-CUCme.Ubql-1:1:1 (SEQ ID NO: 4). I'pynma 3KCHpecCHOHHBIX JJIEMEHTOB PETYJSAINN TPaHC-
kpunun (EXP), o6o3nauennas EXP-CUCme.Ubql:1:4 (SEQ ID NO: 9), ¢ KOMIIOHEHTaMH, BBIJICTICHHBIMHU W3
C. melo, conepXKUT IPOMOTOPHEII dJIeMeHT pazmepoM 479 map ocHoBaHwmi (11.0.), P-CUCme.Ubq1-1:1:18 (SEQ
ID NO: 10), hpyHKIIMOHATEHO MPHUCOSAUHEHHBIN K 5'-KoHITy nuaepHoro snemenTa, L-CUCme.Ubql-1:1:1 (SEQ
ID NO: 3), pyHKIHOHAIBHO MPUCOSTUHEHHOTO K 5'-KOHITy HHTpOoHHOTO 3eMeHTa, [-CUCme.Ubql-1:1:1 (SEQ
ID NO: 4). I'pynma 3KCHpecCHOHHBIX 3JIeMeHToB peryysinun TpaHckpunimu (EXP), o6o3nauenHas EXP-
CUCme.Ubql:1:5 (SEQ ID NO: 11), ¢ xomrnoHeHTamu, BbAeneHHBIMU 13 C. melo, COmep>KUT MpOMOTOPHBIH
aieMeHT pasmepoM 173 maper ocHoBauuil (11.0.), P-CUCme.Ubql-1:1:19 (SEQ ID NO: 12), ¢pyHKIHOHAIBEHO
NPUCOEMHEHHBIH K 5'-KoHIy nuaepHoro sneMeHTta, L-CUCme.Ubql-1:1:1 (SEQ ID NO: 3), ¢pyHKIMOHATIBHO
MPUCOETMHEHHOTO K 5'-KOHIY HHTpOHHOTO 3teMenTa, [-CUCme.Ubql-1:1:1 (SEQ ID NO: 4).

BripaBHUBaHNE TIPOMOTOPHBIX TOCIIEOBATEIbHOCTEH yOMXUTHHA | TpownocTpupoBaHo Ha ¢ur. la-1f.
IIpomortopusie anementsl, P-CUCme.Ubql-1:1:16 (SEQ ID NO: 6), P-CUCme.Ubql-1:1:17 (SEQ ID NO: 8),
P-CUCme.Ubq1-1:1:18 (SEQ ID NO: 10) u P-CUCme.Ubq1-1:1:19 (SEQ ID NO: 12) 6buti CKOHCTPYHPOBAHBI
ITyTeM BBEIIEHUS ACNEIUi pa3sIunIHON JIIMHBI ¥ 5'-koHIa npomoTtopa, P-CUCme.Ubql1-1:1:15 (SEQ ID NO: 2).

[Ipumep 2. AHanu3 peryasaTOPHBIX dJIEMEHTOB, 3amyckatomux GUS B mpoToruiactax ceMsI0JId COH.

[IpoTormacTsl ceMsAA0NH COM TPAHC(HOPMHUPOBATIHN PACTUTECIBHBIMH IKCIPECCHOHHBIMH BEKTOPAMH, CO-
JepXKaIIMH TECTHPYEMYIO TPYIITy SKCIPECCHOHHBIX 3JICMEHTOB PETYJSINH TPAHCKPHIILINH, 3aITyCKAFOIINX
SKCIpeccHio TpaHcreHa [-rmoxyponunassl (GUS), u ux sKcmpeccuio cpaBHUBaIM ¢ 3kcnpeccneit GUS B mpo-
TOIIIACTaX JIMCTHEB, B KOTOPHIX AKcnpeccus GUS 3amyckaeTcs M3BECTHBIMA KOHCTUTYTUBHBIME ITPOMOTOPAMH.

Dkcrnpeccuio TpaHcreHa, 3amyckaemyro EXP-CUCme.Ubql:1:1 (SEQ ID NO: 1), EXP-CUCme. Ubql: 1:2
(SEQ ID NO: 5), EXP-CUCme .Ubql: 1:3 (SEQ ID NO: 7), EXP-CUCme .Ubql: 1: 4 (SEQ ID NO: 9) u EXP-
CUCme.Ubq1:1:5 (SEQ ID NO: 11), cpaBHUBaIH C dKCIIpPECcCHEH, 3aIlyCKaeMOH M3BECTHBIMH KOHCTHUTYTHBHBI-
MH TIPOMOTOpaMH. KaIbIii 9KCIIPECCHOHHBIM BEKTOP PACTEHHs COCTOSUI M3 NpaBoil TpaHUYHOI oOmactu Ag-
wbacterium tumefaciens; nepBoro TpaHCI€HHOTO KJacTepa, KOTOPBIi cocTosuT U3 rnocienoBarensHocT EXP umn
M3BECTHOTO KOHCTUTYTHBHOTO IPOMOTOPA, (PYHKIIMOHATHHO NMPHCOEAWHEHHOTO K 5'-KOHILy MOCIEIOBATEIbHO-
ctu, koqupyromeit B-rmroxyporunazy (GUS, SEQ ID NO: 206), coaepkaniyro mpoLecCHpyeMblii HHTPOH, TIPO-
WCXOSIINNA OT CBETO-WHAYIHpYyeMoTo TkaHecmenuduaeckoro reHa ST-LS1 kaprodens (Genbank Accession:
X04753), n QyHKIIMOHATLHO TPUCOEIUHEHHOTO K 5'-koHIY 3'-00mactu TepmuHanuu reHa E6 Gossypium bar-
badense (T-Gb.E6-3b:1:1, SEQ ID NO: 204), rena RbcS2-E9 Pisum sativum (T-Ps.RbcS2-E9-1:1: 6, SEQ ID
NO: 203), umu rena FbLate-2 Gossypium barbadense (T-Gb.FbL2-1:1:1, SEQ ID NO: 205); BTOporo cejieKTHB-
HOTO TPAHCTEHHOTO KJacTepa, MCIOIB3yEeMOTro Uil 0TOOpa TpaHC(HOPMHUPOBAHHBIX KJIETOK PAaCTEHHHA M CO00-
IMIAIOIIETO PE3UCTEHTHOCTH K repOunnay riaudocaty (MHHIUAPYEMYIO IIPOMOTOPOM akTHHa 7 Arabidopsis) uin
PE3UCTEHTHOCTh K aHTUOMOTHKY KaHAMHUIIMHY; M JIEBOI rpaHn4HOM obsactu A. tumefaciens. KoHTponbHBIN 3KC-
MPECCUOHHBIN BEKTOP pacTeHusl, He coaepkaimuii npomoTopa (pMON124912), cayxun B kauecTBe HETaTUBHOTO
KOHTPOJISL JJIsl DKCIIPECCHU. BBINIeyrOMsSHYThIE TECTHPYEMbIE M KOHCTUTYTHBHBIC TPYIIBI AKCIIPECCHOHHBIX
3JIEMEHTOB KJIOHUPOBAJIH B PAaCTUTEIBHBIC SKCIPECCUOHHbBIE BEKTOPHI, YKa3aHHBIEC HIXKE B Ta0M. 2.
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Tabnuma 2
Pacturensubie OKCIIPECCUOHHBIC BEKTOPLI U COOTBCTCTBYIOMIAA I'PYIITa S9KCIIPECCUOHHBIX 3JICMCHTOB U 3'-UTR
OKCNPECCHOHHBII . SEQ ID .

BeKTOp PerynaropHsbIii 2neMeHT NO: 3-UTR

PMONBS80585 EXP-At Atnttl:1:2 200 T-Ps.RbcS2-E9-1:1:6
EXP-CaMV 35S-

pPMON109584 enh-Ph DnaK:1:3 201 T-Gb.E6-3b:1:1
pPMONI118756 EXP-At Act7:1:11 202 T-Gb.E6-3b:1:1
pMON124912 Bes npomotopa T-Gb.FbL2-1:1:1
pMON138776 EXP-CUCme.Ubql:1:1 1 T-Gb.FbL2-1:1:1
pMON138777 EXP-CUCme.Ubql:1:2 5 T-Gb.FbL2-1:1:1
pMON138778 EXP-CUCme.Ubql:1:3 7 T-Gb.FbL2-1:1:1
pMON138779 EXP-CUCme.Ubql:1:4 9 T-Gb.FbL2-1:1:1
pMON138780 EXP-CUCme.Ubql:1:5 11 T-Gb.FbL2-1:1:1

Beun Takke CKOHCTPYHPOBAHBI JIBE IIA3MUIIBI, HCIOIb3yEMBIC TS KO-TPaHC(HOPMAIUU U HOPMATU3aI[UN
JMaHHBIX. OJJHAa U3 KOHTPOJBHBIX TUIA3MUJ JUIs TpaHCHOPMAIMH COCTOSUIA U3 KOHCTHTYTUBHOTO TPOMOTOPA, 3a-
MyCKAIOIIETO YKCIPECCHIO TIOCICA0BATEIFHOCTH, KOAUpYIomie monudepasy ceerisika (Photinus pyralis) (FLuc,
SEQ ID NO: 207) 1 pyHKIHOHATEHO MIPUCOSTNHEHHOH K 5'-KOHITY 3'-007aCTH TepMUHAIIAH, TIPOUCXOISIIEH OT
reHa HomaJMHCWHTa3bl Agrobacterium tumefaciens (T-AGRtu.NO-1:1:13, SEQ ID NO: 209). pyras koH-
TPOJIbHAS IIa3MUIA U TPAaHCPOPMALUH COCTOSIIA W3 KOHCTUTYTHBHOTO MTPOMOTOPA, 3aITyCKAIOIIETO KCIPEC-
CHIO TIOCIIEIOBATEIHLHOCTH, Komupytomel monudepasy ¢uanku tpexuetHoit (Renilla reniformis) (RLuc, SEQ
ID NO: 208), 1 pyHKIMOHAIBHO IPUCOSTMHEHHOH K 5'-KOHITY 3'-00J1aCTH TepMUHAITUH, TIPOUCXOASIIEH OT reHa
HOTIATMHCUHTA3BI Agrobacterium tumefaciens.

Pactutenbubie skcnpeccuoHHble BekTopbl pMONS0585, pMON109584, pMON118756, pMON124912,
pMON138776, pMON138777, pMON138778, pMON138779 u pMONI138780 ObUIM HCIOIB30BAHBI IS
TpaHc(hOpMAIMU KICTOK MPOTOIUIACTOB CEMSIONHU COU ¢ IpuMeHeHneM metonoB [I9T -Tpanchopmarmm. Knetku
MPOTOIUIACTOB TPAHC(POPMHUPOBATH SKBUMOISPHBIMH KOJIMYECTBAMH KaXKAOH W3 JBYX TPaHCHOPMHUPYIOLIUX
KOHTPOJBHBIX IUIa3MUJ I TPAaHC(HOPMAIMH W KCIIPECCHOHHBIM PACTUTEILHBIM TECT-BEKTOPOM. 3aTeM aHAIH-
supoBasit GUS-akTHBHOCTH U JronugepasHyro akTuBHOCTb. OueHky aktuBHocTH GUS m monudepassl ocymie-
CTBIISUIM IIyTeM BBEICHHUS aMKBOT IIPETAapaTOB JU3UPOBAHHBIX KIETOK, TPAHC(HOPMHUPOBAHHBIX, KaK OIHCAaHO
BBIIIIE, B JIBA PA3IMYHBIX IUIAHIIETa ¢ HEOOMBIIUMHE JTyHKaMH. OIWH IJIaHIIET UCIOIp30Banu ais oueHkn GUS,
a BTOPOH IUTAHIIET MCIIOIB30BATH IS IIPOBEACHUS JBOWHOTO JIOIM(epa3sHoro aHajIn3a ¢ HCIOJIh30BAHNEM CHC-
TEeMBI IS ABOWHOTO aHanm3a ¢ Jnornudepasaem penoptepom (Promega Corp., Madison, WI; cm., Hanpumep,
Promega Notes Magazine, No: 57, 1996, p.02). Ouenky o6pasiia Ha TpaHchopMaIuio TPOBOAWIH ¢ 3 WiH 4 To-
Bropamu. Cpexnue Benmuunnsl st GUS u monudepasbl npeacTaBieHsl HIKE B Ta0M. 3.

Tabmmna 3
Cpennue BennanHbl ypoBHeH skcnpeccunt GUS u monmdepassr u otHomenns GUS/monndepasza
SEQ Cpennsisa Cpennssa Cpenussa
P P P GUS/ | GUS/
Konctpykmus | PerymsropHsri 3nemMeHT D BCJIMYMHA | BETHYHHA BEJIUYHHA
FLuc | RLuc
NO: GUS FLuc RLuc
PMONS80585 EXP-At Atntt1:1:2 200 55173 6498 30503 8.49 1,81
EXP-CaMV.358-
PMON109584 200 24940 5050,75 35495 4,94 0,70
enh+Ph.DnaK:1:3
PMONI118756 | EXP-At.Act7:1:11 201 9871 6880 40850 1,43 0,24
PMONI124912 | Be3 mpomoTopa 2000 11670 73187 0,17 0,03
PMONI138776 | EXP-CUCme.Ubql:1:1 1 26972 646725 37200 4,17 0,73
PMONI138777 | EXP-CUCme.Ubql:1:2 5 41307 5902.5 24396 7,00 1,69
PMONI138778 | EXP-CUCme.Ubql:1:3 7 90140 10710,5 60983 8,42 1,48
PMONI138779 | EXP-CUCme.Ubql:1:4 9 35526 5590 28001 6,36 1,27
PMON138780 | EXP-CUCme.Ubql:1:5 11 23298 448325 19075 5,20 1,22

Jlst cpaBHEHUS OTHOCUTENIbLHON aKTUBHOCTH KaXKJIOrO MPOMOTOpPA B MPOTOIIACTaX CEMSIOIU COU, BEJH-
ynabl GUS BeIpaxanu kak otHomeHue GUS-akTHBHOCTH K IIOIU(EPa3HOW aKTHBHOCTH, M HOPMAITU30BAJH IO
YPOBHSIM SKCIPECCUH, HAOMIOZAEMBIM JUIS TPYIIBI KOHCTHTYTUBHBIX 3KCIPECCHOHHBIX 3JeMeHTOB, EXP-
At.Act7:1:11 u EXP-CaMV.35S-enh+Ph.DnaK:1:3. Humxe, B Tabn. 4 npeacrasiensl oTHomeHus GUS: mroru-
(epasa cemisika (FLuc), HopmamuzoBanusie o EXP-At. Act7:1:11 u EXP-CaMV.35S-enh+Ph.DnaK:1:3. Hu-
ke, B Tabnm. 5 mpencrasiensl otHomenus GUS:moumdepasa renilla (RLuc), HopmanuzoBanusie no EXP-
At.Act7:1:11 u EXP-CaMV.35S-enh+Ph.DnaK:1:3.
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Tabiuma 4
Otromrenus GUS: monudepasa ceetinsaka (FLuc), HopmanuzoBanusie mo EXP-At. Act7:1:11
n EXP-CaMV.35S-enh+Ph.DnaK:1:3

Otnowenue GUS/ Otnowenue GUS/
SEQ FLuc, FLuc,
PerynstopHsIit
Konctpyknus ID HOPMaJIN30BaHHOE HOPMAJIU30BaHHOE
3JIEMEHT
NO: no EXP- no EXP-CaMV.358S-
At Act7:1:11 enh+Ph.DnaK:1:3
pPMONBS80585 EXP-At Atntt1:1:2 200 5,92 1,72
EXP-CaMV.35S-
PMON109584 201 3,44 1,00
enh+Ph.DnaK:1:3
pMONI118756 | EXP-At.Act7:1:11 202 1,00 0,29
pMON124912 | be3 npomoTopa 0,12 0,03
EXP-
pMON138776 1 2,91 0,84
CUCme.Ubql:1:1
EXP-
pMON138777 5 4,88 1,42
CUCme.Ubql:1:2
EXP-
pMON138778 7 5,87 1,70
CUCme.Ubql:1:3
EXP-
pMON138779 9 4,43 1,29
CUCme.Ubql:1:4
EXP-
pMON138780 11 3,62 1,05
CUCme.Ubql:1:5

Tabmuma 5
Otromenus GUS: mouudepasa renilla (RLuc), HopmanuzoBanusie no EXP-At.Act7:1:11
n EXP-CaMV.35S-enh+Ph.DnaK:1:3

Otnowenne GUS/ Otaowenne GUS/
SEQ RLuc, RLuc,
PerynstopHblii
Konctpykims D HOPMAJIM30BAHHOE HOPMAJIM30BAHHOE
9JIEMEeHT
NO: o EXP- no EXP-CaMV 35S-
At Act7:1:11 enh+Ph. DnaK:1:3
PMONS80585 EXP-At. Atnttl:1:2 200 7,49 2,57
EXP-CaMV.35S-
pPMON109584 201 2,91 1,00
enh+Ph.DnaK:1:3
pMONI118756 | EXP-At.Act7:1:11 202 1,00 0,34
pMON124912 | be3 npomoTopa 0,11 0,04
EXP-
pMON138776 1 3,00 1,03
CUCme.Ubql:1:1
EXP-
pMON138777 5 7,01 2,41
CUCme.Ubql:1:2
EXP-
pMON138778 7 6,12 2,10
CUCme.Ubql:1:3
EXP-
pMON138779 9 5,25 1,81
CUCme.Ubql:1:4
EXP-
pMON138780 11 5,05 1,74
CUCme.Ubql:1:5

Kaxk moka3zaHo BeIme B Tabi. 4 u 5, kaxkmas rpymma skcnpeccHoHHbIX deMeHToB EXP-CUCme.Ubql:1:1
(SEQ ID NO: 1), EXP-CUCme.Ubql:1:2 (SEQ ID NO: 5), EXP-CUCme.Ubql:1:3 (SEQ ID NO: 7), EXP-
CUCme.Ubql: 1:4 (SEQ ID NO: 9) u EXP-CUCme .Ubql: 1: 5 (SEQ ID NO: 11) obnamana ciocoOHOCTBIO
3aITyCKaTh HKCIPECCHIO TPAHCTEHA B IPOTOILIACTAX CEMSIIONIN COH. Y POBHH SKCIPECCUH OBUIN BBIIIE, YEM YPOB-
HH sKkcnipeccun EXP-At.Act7:1:11, u B 3TOoM ananuze, onu B 2,9-5,8 pa3 (FLuc) nin B 3-7 pa3 (RLuc) npessia-
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mm ypoBHH dkcripeccun EXP-At.Act7:1:11. YpoBHH 9Kcnpeccuy ObLUTH 3KBHBAJICHTHBI WM MPEBBIIIATN YPOBHU
akcmpeccun, Habmomaemeie 11 EXP-CaMV.35S-enh+Ph.DnaK:1:3. Yposuu skcmpeccuu B 0,8-1,7 pa3 (FLuc)
mwm B 1-2,4 paza (RLuc) mnpeBplmanu ypoBHU OJKclpeccnd, HaOmomaemble mimsi EXP-CaMV.35S-
enh+Ph.DnaK:1:3.

IIpumep 3. AHanu3 peryiIsATOPHBIX dJeMEHTOB, HHUIMHPYIOMUX GUS B JIMCThAX W KOPHIX cow, OoMObap-
JTUPOBAHHBIX YAaCTHIIAMH.

JIncThs M KOpHU COM OBUTH TPaHC(OPMHUPOBAHBI PACTUTEIHHBIMH SKCIIPECCHOHHBIMU BEKTOPaMH, COIEp-
JKAIIUMH TECTHPYEMYIO TPYIITY 3KCIPECCHOHHBIX 3JIEMEHTOB PETYJLIHNK TPAHCKPHUIIINH, 3aITyCKAONIHX JKC-
npeccHro TpaHcreHa -rmokyporunassl (GUS), i ux sKcnpeccuo cpaBHUBaIH ¢ dkcnpeccueit GUS B KopHIX u
JIMCTBAX, B KOTOPHIX kcrpeccusi GUS 3ammyckaeTcsi i3BECTHBIMU KOHCTHTYTHBHBIMU IIPOMOTOPAMH.

Dkcrnpeccuio TpaHncreHa, 3amyckaemyro EXP-CUCme.Ubql:1:1 (SEQ ID NO: 1), EXP-CUCme. Ubql: 1:2
(SEQ ID NO: 5), EXP-CUCme .Ubql: 1:3 (SEQ ID NO: 7), EXP-CUCme .Ubql: 1: 4 (SEQ ID NO: 9) u EXP-
CUCme.Ubql:1:5 (SEQ ID NO: 11), cpaBHUBaIH C dKCIIpPECcCHEH, 3allyCKaeMOH M3BECTHBIMU KOHCTHUTYTHBHBI-
MH MPOMOTOpPAMH B JIMCTBSIX M KOPHIX COM, OOMOapIMpOBaHHBIX YacTUI[AMHU. PacTUTENIbHBIE SKCIIPECCHOHHBIE
BEKTOPBI, HCHOJIB3YEMBIE JUI TpaHC(HOPMaIMK JINCTHEB U KOPHEH, ObIIM aHAJIOTHYHBI BEKTOpPaM, YKa3aHHBIM B
TabJI. 2 ONMCAHHOTO BHIIIE IprMepa 2.

PacturenbHble 3KCTIpeccHOHHBIE BeKTOph, pMONS0585, pMON109584, pMON118756, pMON124912,
pMON138776, pMON138777, pMON138778, pMON138779 u pMON138780 wucrnonb30Banu it Tpanchop-
MAIIiH JIUCTHEB W KOPHEH COM METOAaMH TpaHC(OpMAaIiH OCPEICTBOM O0MOApIMPOBKH YaCTHILIAMH.

Bxpariie, moBepxHOCTh ceMsiH cou A3244 CTEepUIN30BAIN U IPOPAIIUBAIIN B IIAHIIETaX C (OTONIEPUOTIOM
16 9 - newb U 8 9 - HOUB. [IpubMM3HTENHHO Yepe3 13 aHei, u3 paccaasl cOOUpaIM TKaHU JINCTHEB U KOPHEH B
CTEPWIbHBIX YCIIOBUSX, U 3TH TKaHW HCIIOJIb30BAIN st O0MOapIupoBKy yacTHiaMu. OOpasipl TKaHU IPOU3-
BOJIBHO pacHpeelsuln 1Mo JamkaMm [leTpy, comepkammM cpeny Ui KyJIbTHBHPOBaHMS pacTeHuil. Jlecsats Muk-
porpammoB masmuasoi JJHK ucnonp3oBanu s moKpeiThs 3010TeIME dacTriaMu 0,6 mukpon (Catalog #165-
2262 Bio-Rad, Hercules, CA) B nensax 6ombapaupoBku. Makponocurenu Harpyxaim JJHK-mokpsiTeiMu 30510-
TeiMH dacTuiiamu (Catalog #165-2335 Bio-Rad, Hercules CA). [lns TpancdopmMaryn ucros3oBanu 6rnodanim-
crraeckoe "pyxse" PDS 1000/He (Catalog #165-2257 Bio-Rad, Hercules CA).

BomMbapmupoBaHHbIe TKAaHH KOPHEH W JINCTHEB OCTaBISUTH Ha 24 4 B TeMHOTe IpHu 26°C 111 HHKyOHpoBa-
Hus. Ilocne nHKyOMpOBaHUS B TeUCHNE HOYHM, TKAHW OKpaIlMBaNX B pacTBope mis skcnpeccun GUS B TeueHne
Houm nipu 37°C. Ilocne oxpamMBaHus B TeUECHHE HOYHM, TKAHU MTOTPYKaTH HA HOYB B 70% 3TaHON IS yOaJICHAS
xyopoduiuta U s npoBeaeHus aHanmza Ha GUS-okpammBanue. 3ateM TKaHU (GoTOrpadUpoBad M KaXKIOU
KOHCTPYKIMU TipucBamBany onenkwm "0", "+" - "++++++", B 3aBHCHMOCTH OT ypoBHs dkcrpeccunn GUS (0 -
OTCYTCTBHE 3KcTpeccuu, "+" - "++++++" - 0T HU3KOTO JT0 BRICOKOTO YPOBHS SKCIIPECCHU, COOTBETCTBEHHO).

IMon sxcnpeccueii Tpancrena GUS, oOHapy)X€HHOH B Ka)IOW TKaHH, IOAPAa3yMEBAECTCsl OTHOCHTEIIBHBIH
MOTECHIMAJIBHBIA YPOBEHB U CIIEIU(UYHOCTD KaXK/JJOT0 3JIEMEHTa B OTHOILICHUH CIIOCOOHOCTH KaXKAOTO JIEMEHTa
MHHIMHPOBATh AKCIIPECCHIO TPAaHCTEHA B CTAOMJIBHO TPaHC()hOPMHPOBAHHBIX PACTECHMAX KyKypy3bl. CpemHue
olLeHKH ypoBHel skcnpeccnn GUS nperncraBiieHbl HIbKE B Ta0II. 6.

Tabnuma 6
Onenku skcnipeccnn GUS B TUCTBSIX U KOPHAX, 00MOapAMpOBaHHBIX YaCTHIIAMH
Konc Perymropiii SEQID 3 cOH::: ; ) cOH::: ;
HCTPYKIHA KCIT UH B KCIT WU B
pyKi 3JIEMEHT NO: P P
JINCThSIX KOPHAX
EXP-
5 o+ ++
pMONB058 At.Atnttl:1:2 200
EXP-CaMV.35S-
MON109584 201 -+ +++
PMON enh+Ph.DnaK:1:3
EXP-
o+ ++
pMON118756 ALAGT 111 202
pMON124912 | Be3 npomoropa 0 0
EXP-
MON138776 1 +H++ +++
PMON CUCme.Ubql:1:1
EXP-
MON138777 5 +++ ++
p CUCme.Ubql:1:2
EXP-
MON138778 7 +++ ++
pMO CUCme.Ubql:1:3
EXP-
MON138779 9 .t -
P CUCme.Ubql:1:4
EXP-
MON138780 11 ++ +
p CUCme.Ubql:1:5

Kax moxazano BbIme B Tabmuie 0, Kakmas rpymmna sKkernpeccHoHHbIX dneMeHToB EXP-CUCme.Ubql:1:1
(SEQ ID NO: 1), EXP-CUCme.Ubql:1:2 (SEQ ID NO: 5), EXP-CUCme.Ubql:1:3 (SEQ ID NO: 7), EXP-
CUCme.Ubql: 1:4 (SEQ ID NO: 9) u EXP-CUCme .Ubq1:1:5 (SEQ ID NO: 11) obramana cmocoOHOCThIO 3a-
MYyCKaTh SKCIPECCUIO TPaHCIeHa B TPaHC(HOPMHUPOBAHHBIX TKAHIX JIUCTHEB M KOPHEH, OOMOAapIMpOBaHHBIX Jac-
THUIAMH.
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IIpumep 4. AHanu3 perynIaTopHBIX AEMEHTOB, 3anyckatomux GUS B nporomnaactax ceMsI0JIu COH.

[TporormacTel ceMsanonu cou TpaHCHOPMHPOBAIN PACTHTEIBHBIMHA JKCIPECCHOHHBIMHA BEKTOPAMH, CO-
JIepXKalIMH TECTHPYEMYIO TPYIITy SKCIPECCHOHHBIX 3JICMEHTOB PETYJSAINH TPAHCKPHIILINH, 3aITyCKAFOIINX
IKCIPECCHI0 TpaHcreHa [-rimokyponunasel (GUS), u ux skcmpeccuro cpaBHuBaiM ¢ 3kcrnpeccueit GUS B mpo-
TOIIIACTaX JMCTHEB, B KOTOPHIX AKcnpeccus GUS 3amyckaercs M3BECTHRIMA KOHCTUTYTUBHBIME ITPOMOTOPAMH.

Dkcnpeccuio TpaHcreHa, 3amyckaemyio P-CUCme.1-1:1:1rc (SEQ ID NO:155), P-CUCme.2-1:1:1 (SEQ
ID NO: 14), P-CUCme.3-1:1:3 (SEQ ID NO: 15), EXP-CUCme.4:1:1 (SEQ ID NO: 156), EXP-CUCme.5:1:1
(SEQ ID NO: 159), P-CUCme.6-1:1:1 (SEQ ID NO: 18), P-CUCme.8-1: 1:2 (SEQ ID NO: 19), P-CUCme.9-
1:1:2 (SEQ ID NO: 20), P-CUCme.10-1:1:1 (SEQ ID NO: 21), EXP-CUCme.cEF1a:1:1 (SEQ ID NO: 162), P-
CUCme.15-1:1:2 (SEQ ID NO: 23), P-CUCme.16a-1:1:2 (SEQ ID NO: 24), P-CUCme.17-1:1:2 (SEQ ID NO:
26), P-CUCme. 18-1:1:2 (SEQ ID NO: 27), P-CUCme.19-1:1:3 (SEQ ID NO: 167), P-CUCme.20-1:3 (SEQ ID
NO: 211), P-CUCme.21-1:1:1 (SEQ ID NO: 30), P-CUCme.22-1:1:3 (SEQ ID NO: 31), EXP-
CUCme.SAMS2:1:1 (SEQ ID NO: 168), P-CUCme.26-1:1:2 (SEQ ID NO: 33), P-CUCme.28-1:1:2 (SEQ ID
NO: 34) u EXP-CUCme.29:1:2 (SEQ ID NO: 212), cpaBHUBaJIM C dKCIpecCHel, 3amycKaeMold H3BECTHBIMU
TpyIIaMy KOHCTUTYTHBHBIX SKCIIPECCHOHHBIX JIEMEHTOB. Kask/1bIii 9KCITPECCHOHHBIN BEKTOP PACTEHHUS COCTOSIT
13 MPaBOW rpaHUIHOM 00JacT Agwbacterium tumefaciens; mepBoro TpaHCTEHHOTO KJIacTepa, KOTOPHIH COCTOSIT
U3 TECT-TIPOMOTOPA FIJIM HW3BECTHOTO KOHCTHTYTHBHOTO MPOMOTOpA, ()YHKIHOHAJIHHO NMPHCOSIWHEHHOTO K 5'-
KOHITY TIOCJIEZIOBATEIFHOCTH, Koaupymomiei B-rmokyporunasy (GUS, SEQ ID NO: 206), cogepxamryro mporec-
CHUPYEMBI UHTPOH, TIPOUCXOAIINHA OT CBETO-HHAYIUPYEeMOTo TkaHecnenupudeckoro reHa ST-LS1 kaprodemns
(Genbank Accession: X04753) u ¢pyHKIIMOHATHHO IPUCOSAMHECHHBIN K 5'-KoHITYy 3'-001acT o0JacTH TepMHUHA-
uu rena E6 Gossypium barbadense (T-Gb.E6-3b:1:1, SEQ ID NO: 204), rena RbcS2-E9 Pisum sativum (T-
Ps.RbcS2-E9-1:1:6, SEQ ID NO: 203) unu rena FbLate-2 Gossypium barbadense (T-Gb.FbL2-1:1:1, SEQ ID
NO: 205); BTOporo CeneKTHBHOTO TPAaHCTEHHOTO KIIacTepa, MCIIOJIb3yeMOoTo sl 0TOopa TpaHCHOPMHUPOBAHHBIX
KJIETOK PaCTeHUH M COOOIAIOIIETO PE3UCTEHTHOCTh K TepOouuLy rimdocary (3amyckaeMylo IpOMOTOPOM aKTH-
Ha 7 Arabidopsis) nim pe3suCTEeHTHOCTh K aHTHOMOTUKY KaHaMHLIMHY; U JIEBOM IpaHnYHON oOnactu A. tumefa-
ciens. KoHTpobHBII SKCIIpECCHOHHBIM BEKTOP pacTeHHMs, He cojepskauuii mpomoropa (pMON124912), ciyxur
B KayecTBE HETaTHMBHOI'O KOHTPOJS ISl HKCIPECCHH. BBINICYNOMSIHYTBIE TECTHpPYeMble M KOHCTHUTYTHBHBIC
TPYINBI AKCIIPECCHOHHBIX 3JIEMEHTOB KJIOHMPOBAJIM B PACTUTEIBHBIE HKCIIPECCHOHHBIE BEKTOPBI, YKa3aHHbBIE
HIDKE B Ta0m. 7.

Tabnmma 7
PactuTtenbHbBIE 3KCTIPECCHOHHBIE BEKTOPHI M COOTBETCTBYIONIAS TPYIITA 3KCTIPECCHOHHBIX deMeHTOB U 3'-UTR
Koncrpykuust PerymsiTopHbBIii 31€MEHT SEQ ID NO: 3'-UTR
T-Ps.RbcS2-E9-

pPMONBS8O0585 EXP-At Atnttl:1:2 200 116

EXP-CaMV.35S-
pPMON109584 201 T-Gb.E6-3b:1:1

enh+Ph.DnaK:1:3
pMONI118756 EXP-At Act7:1:11 202 T-Gb.E6-3b:1:1
pMON124912 Bes mpomoropa T-Gb.FbL2-1:1:1
pMON140818 P-CUCme.1-1:1:1rc 155 T-Gb.FbL2-1:1:1
pMON140819 P-CUCme.2-1:1:1 14 T-Gb.FbL2-1:1:1
pMON140820 P-CUCme 3-1:1:3 15 T-Gb.FbL2-1:1:1
pMON140821 EXP-CUCme 4:1:1 156 T-Gb.FbL2-1:1:1
pMON140822 EXP-CUCme.5:1:1 159 T-Gb.FbL2-1:1:1
pMON140823 P-CUCme.6-1:1:1 18 T-Gb.FbL2-1:1:1
pMON140824 P-CUCme.8-1:1:2 19 T-Gb.FbL2-1:1:1
pMON140825 P-CUCme 9-1:1:2 20 T-Gb.FbL2-1:1:1
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pMON140826 P-CUCme.10-1:1:1 21 T-Gb.FbL2-1:1:1
pMON140827 EXP-CUCme.eEFla:1:1 162 T-Gb.FbL2-1:1:1
pMON140828 P-CUCme.15-1:1:2 23 T-Gb.FbL2-1:1:1
pMON140829 P-CUCme.16a-1:1:2 24 T-Gb.FbL2-1:1:1
pMON140830 P-CUCme.17-1:1:2 26 T-Gb.FbL2-1:1:1
pMON140831 P-CUCme.18-1:1:2 27 T-Gb.FbL2-1:1:1
pMON140832 P-CUCme.19-1:1:3 167 T-Gb.FbL2-1:1:1
pMON140833 P-CUCme.20-1:3 211 T-Gb.FbL2-1:1:1
pMON140834 P-CUCme 21-1:1:1 30 T-Gb.FbL2-1:1:1
pMON140835 P-CUCme.22-1:1:3 31 T-Gb.FbL2-1:1:1
pMON140836 EXP-CUCme.SAMS2:1:1 168 T-Gb.FbL2-1:1:1
pMON140837 P-CUCme 26-1:1:2 33 T-Gb.FbL2-1:1:1
pMON140838 P-CUCme 28-1:1:2 34 T-Gb FbL2-1:1:1
pMON140839 EXP-CUCme.29:1:2 212 T-Gb.FbL2-1:1:1

Brum Takke CKOHCTPYHMPOBAHBI IBE IJIA3MHUIIBI, HCIIOIB3yEeMbIE U KO-TpaHC(HOPMAU U HOPMaJIN3aIlul
JaHHBIX. OIHA U3 KOHTPOJIBHBIX TUIAa3MH IS TpaHC(HOPMALIMH COCTOSIa M3 KOHCTHUTYTHBHOTO IIPOMOTOPA, 3a-
MyCKAIOIIETO YKCIPECCHIO TIOCICA0BATSIFHOCTH, KoAupyromien monudepasy ceerisika (Photinus pyralis) (FLuc,
SEQ ID NO: 207) u ¢pyHKIHMOHATBHO NPUCOEIMHEHHON K 5'-KOHIy 3'-001aCTH TepMHHALMH, TIPOUCXOSIIIEH OT
reHa HomamuHcHHTa3bl Agrobacterium tumefaciens (T-AGRtu.nos-1:1:13, SEQ ID NO: 209). Ipyras KoH-
TPOJIbHAS TUTa3MU/IA VISl TpaHC(OPMAIMHU COCTOsUIA U3 KOHCTUTYTHBHOTO MPOMOTOPA, 3aITyCKAaIOIIEro KCIIpec-
CHIO TIOCIIE/IOBATENILHOCTH, Koaupyroniel monugepasy ¢puanku tpexisetHod (Renilla reniformis) (RLuc, SEQ
ID NO: 208) u pyHKIIMOHAITBHO MPUCOCTUHEHHON K 5'-KOHIY 3'-00JIaCTH TEPMHHAIINH, TPOUCXOIAIICH OT reHa
HOTIATMHCUHTA3BI Agrobacterium tumefaciens.

PactutenbHble sKcnpeccroHHbIe BekTOphl pMONS0585, pMON109584, pMON118756, pMON124912,
pMON140818, pMON140819, pMON140820, pMON140821, pMON140822, pMON140823, pMON140824,
pMON140825, pMON140826, pMON140827, pMON140828, pMON140829, pMON140830, pMON140831,
pMON140832, pMON140833, pMON140834, pMON140835, pMON140836, pMON140837, pMON140838 u
pMON140839 Ob11r UCTIONB30BaHBI I TpaHC(HOpMaNK KIETOK IPOTOILIACTOB CEMSIIONH COU C IIPUMEHEHUEM
meronoB [10I-Tpancdopmannu. Knetkn mpororuractoB TpaHC(HOPMHUPOBAIH SKBHUMOJISIPHBIMHM KOJINYECTBAMHU
KaXIOH M3 JIBYX KOHTPOJIBHBIX IUIa3MUA Ul TpaHC(HOPMALMHM M DKCIPECCHOHHBIM PAaCTUTENBHBIM TeCT-
BeKTOpoM. 3aTeM aHanm3upoBamn GUS-akTUBHOCTE U Jronn¢epasHyio akTHBHOCTh. OneHKy aktuBHocTH GUS n
mronrgepassl OCYIIECTBILSUTH ITyTeM BBEACHHS JIMKBOT IPENapaToB JU3HMPOBAHHBIX KIETOK, TpaHC(HOPMHPO-
BaHHBIX, KaK OMHCAHO BEIIIE, B BA PA3IMYHBIX IUIAHIIETa ¢ HeOOMbImMMHY JTyHKaMu. OIWH TUTaHIIEeT UCHOIh30-
Baym [t orieHkn GUS, a BTOpOH IUTaHIIET WCTIONB30BAIN [T IPOBEICHUS JBOWHOTO JIIOIH(epa3sHoro aHaIn3a
C HCIIOJIb30BAHMEM CUCTEMBI JJISl IBOMHOTO aHam3a ¢ JmonudepasubiM penoptepom (Promega Corp., Madison,
WI; cm., Hanmpumep, Promega Notes Magazine, No: 57, 1996, p.02). Ouenky obpasma npoBoawim ¢ 3 uid 4 1mo-
BTOpaMH Ha TpaHcopMmaruio. Cpexane Beaumaunsl st GUS u monndepassl peacTaBieHsl HUKE B Ta0J. 8.
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Tabnuna 8
Cpennue BennauHbl ypoBHel skcnpeccun GUS n monmdepassl u otHomenust GUS/nmroungepasst
SE Cpenusis Cpenmsisa Cpenusist
KoHnctpykuust | PerynaropHsiif 31eMeHT IDQ BeiH‘-IMHa Beiw{m{a Beim[m—[a aus/ aus/
FLuc RLuc
NO: GUS FLuc RLuc

pMONS80585 EXP-At. Atnttl:1:2 200 586 5220,7 8323 0,1100 | 0,0700
pMON109584 EXP-CaMV.338- 201 5768 4275 15098 1,3500 | 0,3800

enh+Ph.DnaK:1:3
PMONI118756 | EXP-At.Act7:1:11 202 773 7722 10545 0,1000 | 0,0700
pMON124912 | Be3 npomoTopa 48 9746,5 13905 0,0000 | 0,0000
pMON140818 | P-CUCme.1-1:1:1rc 155 194 4772 6363 0,0400 | 0,0300
pPMON140819 | P-CUCme.2-1:1:1 14 171 6855 10123 0,0200 | 0,0200
pMON140820 | P-CUCme.3-1:1:3 15 37 7089,3 9593 0,0100 | 0,0000
pMON140821 | EXP-CUCme.4:1:1 156 4211 7626,8 13935 0,5500 | 0,3000
PMON140822 | EXP-CUCme.5:1:1 159 626 156093 21140 0,0400 | 0,0300
pMON140823 | P-CUCme.6-1:1:1 18 331 15178.5 22818 0,0200 | 0,0100
pPMON140824 | P-CUCme.8-1:1:2 19 238 17514,5 28429 0,0100 | 0,0100
pMON140825 | P-CUCme.9-1:1:2 20 510 13208 19567 0,0400 | 0,0300
pMON140826 | P-CUCme.10-1:1:1 21 352 14805,3 22200 0,0200 | 0,0200
pMON140827 EXP- 162 724 9326,8 14476 0,0800 | 0,0500

CUCme.cEFla:1:1
pMON140828 | P-CUCme.15-1:1:2 23 304 11798 17486 0,0300 | 0,0200
pMON140829 | P-CUCme.16a-1:1:2 24 88 5429 9596 0,0200 | 0,0100
PMON140830 | P-CUCme.17-1:1:2 26 180 10477.8 15291 0,0200 | 0,0100
pMON140831 | P-CUCme.18-1:1:2 27 111 5059.3 6778 0,0200 | 0,0200
pPMON140832 | P-CUCme.19-1:1:3 167 121 3765 6032 0,0300 | 0,0200
pMON140833 | P-CUCme.20-1:3 211 155 10458,8 14748 0,0100 | 0,0100
pPMON140834 | P-CUCme.21-1:1:1 30 582 7760 11440 0,0800 | 0,0500
pMON140835 | P-CUCme.22-1:1:3 31 400 11393.8 18654 0,0400 | 0,0200
pMON140836 EXP- 168 568 9466,3 13962 0,0600 | 0,0400

CUCme. SAMS2:1:1
PMON140837 | P-CUCme.26-1:1:2 33 87 6683 8494 0,0100 | 0,0100
pMON140838 | P-CUCme.28-1:1:2 34 171 19104.,8 29619 0,0100 | 0,0100
PMON140839 | EXP-CUCme.29:1:2 212 90 112473 15919 0,0100 | 0,0057

st cpaBHEHHSI OTHOCHTEIBHON aKTMBHOCTH Ka)KHOTO IIPOMOTOPA B MPOTOILIACTAX CEMSIOIH COH, BENH-
guabl GUS BeIpaxkanu kak otHomeHne GUS-akTUBHOCTH K Jtonudepa3Hoil aKTHBHOCTH, ¥ HOPMAaJTU30BATH TIO
YPOBHSAM OKCIIPECCUM, HAOTIONAeMBIM JUIf TPYNIBl KOHCTUTYTHBHBIX 3KCHPECCHOHHBIX 3JJeMeHTOB, EXP-
At.Act7:1:11 u EXP-CaMV.35S-enh+Ph.DnaK:1:3. Hmxke B Tabn. 9 npencrasiens otHomeHuss GUS: monude-
pasa csemrsika (FLuc), nopmanmuzoBannsie no EXP-At.Act7:1:11 u EXP-CaMV.35S-enh+Ph.DnaK:1:3. Hixe B
tabn. 10 mpencraBnensl otHomenuss GUS:mommdepasa renilla (RLuc), HopmamuzoBanneie mo EXP-

At.Act7:1:11 u EXP-CaMV.35S-enh+Ph.DnaK:1:3.
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Tabimma 9

Otromrenus GUS: monudepasa ceetinsaka (FLuc), HopmanuzoBanusie mo EXP-At. Act7:1:11
n EXP-CaMV.35S-enh+Ph.DnaK:1:3

O GUS/
Otnomenne GUS/ THOL;te{uI/ICe
. FLuc, ’
Perynaropnsrit SEQ ID HOPMaJIM30BaHHOE
Koucrpyxkuust HOPMAaJIM30BaHHOE
3JIEMEHT NO: no EXP-
no EXP-
AtAct7:1:11 CaMV.358-
’ o enh+Ph.DnaK:1:3
pMONBSBO0585 | EXP-At.Atnttl:1:2 200 1,12 0,08
EXP-CaMV.35S-
pMON109584 201 13,48 1,00
enh+Ph.DnaK:1:3
pMON118756 | EXP-At.Act7:1:11 202 1,00 0,07
pMON124912 Bbes3 mpomoropa 0,05 0,00
pMON140818 | P-CUCme.1-1:1:1rc 155 0,41 0,03
pMON140819 | P-CUCme.2-1:1:1 14 0,25 0,02
pMON140820 | P-CUCme.3-1:1:3 15 0,05 0,00
pMON140821 | EXP-CUCme.4:1:1 156 5,52 0,41
pMON140822 | EXP-CUCme.5:1:1 159 0,40 0,03
pMON140823 | P-CUCme.6-1:1:1 18 0,22 0,02
pMON140824 | P-CUCme.8-1:1:2 19 0,14 0,01
pMON140825 | P-CUCme.9-1:1:2 20 0,39 0,03
pMON140826 | P-CUCme.10-1:1:1 21 0,24 0,02
EXP-
pMON140827 162 0,78 0,06
CUCme.eEFla:1:1
pMON140828 | P-CUCme.15-1:1:2 23 0,26 0,02
pMON140829 | P-CUCme.16a-1:1:2 24 0,16 0,01
pMON140830 | P-CUCme.17-1:1:2 26 0,17 0,01
pMON140831 | P-CUCme.18-1:1:2 27 0,22 0,02
pMON140832 | P-CUCme.19-1:1:3 167 0,32 0,02
pMON140833 | P-CUCme.20-1:3 211 0,15 0,01
pMON140834 | P-CUCme.21-1:1:1 30 0,75 0,06
pMON140835 | P-CUCme.22-1:1:3 31 0,35 0,03
EXP-
pMON140836 168 0,60 0,04
CUCme.SAMS2:1:1
pMON140837 | P-CUCme 26-1:1:2 33 0,13 0,01
pMON140838 | P-CUCme 28-1:1:2 34 0,09 0,01
pMON140839 | EXP-CUCme.29:1:2 212 0,08 0,01
Tabauna 10

Ornomenust GUS: momudepasa renilla (RLuc), HopmanuzoBanusie mo EXP-At. Act7:1:11
n EXP-CaMV.35S-enh+Ph.DnaK:1:3

O GUS/
Otnommenne GUS/ THOT{TT
. RLuc, ue,
PerynsropHsrit SEQ ID HOPMaJIM30BaHHOE
KoncTpykius HOPMaJIU30BaHHOE
3JIEMEHT NO: o EXP mo EXP-
At Act7:1:11 CaMV.335-
G enh+Ph. DnaK:1:3
pMONB8O0585 | EXP-At Atnttl:1:2 200 0,96 0,18
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pMON109584 EXP-CaMV 335~ 201 521 1,00
enh+Ph.DnaK:1:3
pMON118756 | EXP-At.Act7:1:11 202 1,00 0,19
pMON124912 | be3 npomoTtopa 0,05 0,01
pMON140818 | P-CUCme.1-1:1:1rc 155 0,42 0,08
pMON140819 | P-CUCme.2-1:1:1 14 0,23 0,04
pMON140820 | P-CUCme.3-1:1:3 15 0,05 0,01
pMON140821 | EXP-CUCme.4:1:1 156 412 0,79
pMON140822 | EXP-CUCme.5:1:1 159 0,40 0,08
pMON140823 | P-CUCme.6-1:1:1 18 0,20 0.04
pMON140824 | P-CUCme,8-1:1:2 19 0,11 0.02
pMON140825 | P-CUCme.9-1:1:2 20 0,36 0,07
pMON140826 | P-CUCme.10-1:1:1 21 0,22 0,04
EXP-
pMON140827 CUCme eEFla:1:1 162 0,68 0,13
pMON140828 | P-CUCme.15-1:1:2 23 0,24 0,05
pMON140829 | P-CUCme.16a-1:1:2 24 0,13 0,02
pMON140830 | P-CUCme.17-1:1:2 26 0,16 0,03
pMON140831 | P-CUCme.18-1:1:2 27 0,22 0,04
pMON140832 | P-CUCme.19-1:1:3 167 0,27 0,05
pMON140833 | P-CUCme.20-1:3 211 0,14 0,03
pMON140834 | P-CUCme.21-1:1:1 30 0,69 0,13
pMON140835 | P-CUCme.22-1:1:3 31 0,29 0,06
EXP-
pMON140836 168 0,55 0,11
CUCme.SAMS2:1:1
pMON140837 | P-CUCme.26-1:1:2 33 0,14 0,03
pMON140838 | P-CUCme.28-1:1:2 34 0,08 0,02
pMON140839 | EXP-CUCme.29:1:2 212 0,08 0,01

Kak moka3zaHo Beimie B Ta0)1. 9 u 10, G0JIBIIMHCTBO TECTHPYEMBIX TPYITH SKCIIPECCHOHHBIX 3JICMEHTOB IPO-
JIEMOHCTPHPOBATIN CIIOCOOHOCTh MHHUITMHPOBATH HKCIPECCHIO TPAHCTEHA B KJIETKAX MPOTOIUIACTOB CEMSIOIHN
con. OnnHa rpynma skcnpeccoHHbIX 3eMeHToB EXP-CUCme.4:1:1 (SEQ ID NO: 156), npoaeMoHCTpupOBaa
YPOBHU DKCIIPECCUU TPAaHCTeHa, MPeBBIMIaloye ypoBHU TpaHcrena EXP-At. Act7:1:11 B aTom aHanm3e.

[Ipumep 5. AHanu3 peryiasSTOPHBIX dJeMeHTOB, HHUIMHPYIOMUX GUS B JIMCThAX W KOPHIX cow, OoMObap-
JTUPOBAHHBIX YAaCTHIIAMH.

JIncThs 1 KOpHU COM OBUTH TPaHCPOPMHUPOBAHBI PACTUTEIHHBIMH SKCIIPECCHOHHBIMU BEKTOPaMH, COIEp-
JKAIMUMH TECTHPYEMYIO TPYIITY SKCIPECCUOHHBIX SJIEMCHTOB PETYJSIMKA TPAHCKPHUIIINH, 3aIyCKAIONIINX 3KC-
npeccuro TpaHcreHa f-rmokyponunassl (GUS), i ux sKcnpeccuo cpaBHUBaIM ¢ dkcnpeccueit GUS B KopHSIX 1
JIUCTBAX, B KOTOPHIX 3Kcrpeccust GUS 3amyckaeTcss i3BECTHBIMU KOHCTHTYTHBHBIMU TIPOMOTOPAMH.

DKCIPECCHIO TPAHCTEHA, 3aITyCKaeMYIO

P-CUCme.1-1:1:1rc (SEQ ID NO: 155),

P-CUCme.2-1:1:1 (SEQ ID NO: 14),

P-CUCme.3-1:1:3 (SEQ ID NO: 15),

EXP-CUCme.4:1:1 (SEQ ID NO: 156),

EXP-CUCme.5:1:1 (SEQ ID NO: 159),

P-CUCme.6-1:1:1 (SEQ ID NO: 18),

P-CUCme. 8-1:1:2 (SEQ ID NO: 19),

P-CUCme.9-1:1:2 (SEQ ID NO: 20),

P-CUCme.10-1:1:1 (SEQ ID NO: 21),

EXP-CUCme.eEF1a:1:1 (SEQ ID NO: 162),

P-CUCme.15-1:1:2 (SEQ ID NO: 23),
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P-CUCme.16a-1:1:2 (SEQ ID NO: 24),

P-CUCme.17-1:1:2 (SEQ ID NO: 26),

P-CUCme.18-1:1:2 (SEQ ID NO: 27),

P-CUCme.19-1:1:3 (SEQ ID NO: 167),

P-CUCme.20-1:3 (SEQ ID NO: 211),

P-CUCme.21-1:1:1 (SEQ ID NO: 30),

P-CUCme.22-1:1:3 (SEQ ID NO: 31),

EXP-CUCme.SAMS2:1:1 (SEQ ID NO: 168),

P-CUCme.26-1:1:2 (SEQ ID NO: 33),

P-CUCme.28-1:1:2 (SEQ ID NO: 34) u

EXP-CUCme.29:1:2 (SEQ ID NO: 212), cpaBHUBaIH C dKCIPECCHEH, 3aIlyCKaeMOl N3BECTHBIMH TpYyIIIIa-
MH KOHCTHUTYTHUBHBIX DKCIIPECCHOHHBIX JJIEMEHTOB B JINCTBSIX W KOPHSAX COM, OOMOAapIMpOBaHHBIX YaCTHIIAMHU.
PacTuTenbHbBIe 3KCIIPECCHOHHBIE BEKTOPHI, UCTIONb3yeMbIe ISl TpaHc(opManuy JUCTHEB U KOpHEH, OblM aHa-
JIOTUYHBI BEKTOPAaMH, YKa3aHHBIM B Ta0J 1. 7 BBIILICONMCAHHOTO NpuMepa 4.

PacturtenbHble 3KCTIpeccHOHHBIE BeKTOph, pMONS0585, pMON109584, pMON118756, pMON124912,
pMON140818, pMON140819, pMON140820, pMON140821, pMON140822, pMON140823, pMON140824,
pMON140825, pMON140826, pMON140827, pMON140828, pMON140829, pMON140830, pMON140831,
pMON140832, pMON140833, pMON140834, pMON140835, pMON140836, pMON140837, pMON140838 u
pMON140839 ucnonp3oBayn JJ1s1 TpaHCHOPMAITUU JTUCTHEB W KOPHEH COM METOAaMH TpaHchopMmarmu mocpe-
CTBOM OOMOApAMPOBKH YACTHUILIAMH.

Bkpariie, noBepxHOCTh ceMsiH con A3244 cTepniin30Baiy U MPOPAIIMBAIY B IUIAHIIETaX ¢ (POTONEPHOAOM
16 4 - newb 1 8 4 - HOub. [IpnbIM3HUTENBLHO Yepe3 13 mHel, n3 paccaabl COOMpaIM TKaHU JHUCTHEB M KOPHEH B
CTEPWIBHBIX YCIIOBUSX, M 3TH TKaHW HCIIOJIBb30BAIN st O0MOapIupoBky yacTHiiaMu. OOpasipl TKaHU POU3-
BOJIBHO PacHpeelsuln 1o JarmkaMm [leTpu, comepxammM cpeny Ui KyJIbTHBHPOBaHMS pacTeHuil. JlecsTts Muk-
porpammoB masmuasoi JJHK ucnonp3oBanu s mOKpeITHs 30510TeIME dacTriaMu 0,6 mukpon (Catalog #165-
2262 Bio-Rad, Hercules, CA) B memsax 6omOapaupoBku. Makponocutenu Harpyxkaimu JIHK-mokpeITeiMu 30510-
TeiMu dactunamu (Catalog #165-2335 Bio-Rad, Hercules CA). [lns Tpanchopmanmu UCTIONB30BaH OHOOAIIITH-
ctuaeckoe "pyxbe" PDS 1000/He (Catalog #165-2257 Bio-Rad, Hercules CA).

BomMbapmupoBaHHbIe TKAaHH KOPHEH W JINCTHEB OCTaBIUTH Ha 24 4 B TeMHOTe IpHu 26°C 11 HHKyOupoBa-
Hus. Ilocne nHKyOMpOBaHUS B TEUCHNE HOYM, TKAHW OKpaIlMBaNd B pacTBope mis skcnpeccun GUS B TeueHne
Houm nipu 37°C. Ilocne oxpammBaHus B TeUECHHE HOYH, TKAHU MOTPYKaTH HA HOYB B 70% 3TaHON IS yOaJICHAS
xjopodmuia U aist npoBeneHus aHanuza Ha GUS-okpammBanue. 3ateM TkaHu (GoTorpadupoBaiy, U KaxIon
KOHCTPYKLIMH NpucBamBany oueHku "0", "+" - "++++++", B 3aBUcHMOCTH OT ypoBHs skcrpeccun GUS (0 -
OTCYTCTBHUE IKCIPEcCHH, "+" - "++++++" - OT HU3KOTO 10 BEICOKOTO YPOBHSI SKCIIPECCHH, COOTBETCTBEHHO).

IMon sxcnpeccueii Tpancrena GUS, oOHapy)X€HHOH B KaXIOW TKaHH, IOPAa3yMEBACTCs OTHOCHTEIIBHBIH
MOTECHIMAIBHBIA YPOBEHb U CIICIM(UIHOCTD KaXKIOTO AJIEMEHTa B OTHOIIECHUH €0 CIOCOOHOCTH HHUIIMHUPOBATh
9KCIPECCUIO TPAaHCTEHA B CTAOWIIBHO TpaHC(HOPMUPOBAHHBIX PACTEHUSX KyKypy3bl. CpelHHe OIEHKH YpOBHEH
skcnpeccun GUS mpeacraBieHsl HUXeE B Ta0m. 11.
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Tabimma 11
Onenku dkcnpeccru GUS B TUCTBAX U KOPHIX, O0MOapIMpOBAHHBIX YaCTHIIAMH
Konctpykuus PerynatopHelii 31eMeHT SEQID Jronpecenst | Jxenpecci
NO: B JIHCTBSIX B KOPHSIX
pMONBS80585 EXP-At. Atntt1:1:2 200 -+ -+
OMON100s84 | o CaMV 335 201 SR ++
enh+Ph.DnaK:1:3
pMON118756 | EXP-At.Act7:1:11 202 -+ 4+
pMON124912 | be3 mpomoTopa 0
pMON140818 | P-CUCme.1-1:1:1rc 155 +++ +
pMON140819 | P-CUCme.2-1:1:1 14 ++ +
pMON140820 | P-CUCme.3-1:1:3 15 0 0
pMON140821 | EXP-CUCme.4:1:1 156 A +++
pMON140822 | EXP-CUCme.5:1:1 159 ++ +
pMON140823 | P-CUCme.6-1:1:1 18 ++ +
pMON140824 | P-CUCme.8-1:1:2 19 + +
pMON140825 | P-CUCme.9-1:1:2 20 ++ +
pMON140826 | P-CUCme.10-1:1:1 21 - -+
pMON140827 | EXP-CUCme.eEF1la:1:1 162 -+ +++
pMON140828 | P-CUCme.15-1:1:2 23 + +
pMON140829 | P-CUCme.16a-1:1:2 24 + -
pMON140830 | P-CUCme.17-1:1:2 26 -+ +
pMON140831 | P-CUCme.18-1:1:2 27 +++ +
pMON140832 | P-CUCme.19-1:1:3 167 + +
pMON140833 | P-CUCme.20-1:3 211 + +
pMON140834 | P-CUCme.21-1:1:1 30 + +
pMON140835 | P-CUCme.22-1:1:3 31 -+ +
pMON140836 | EXP-CUCme.SAMS2:1:1 168 A+ +++
pMON140837 | P-CUCme.26-1:1:2 33 + +
pMON140838 | P-CUCme.28-1:1:2 34 + +
pMON140839 | EXP-CUCme.29:1:2 212 + +

Kaxk nmokasaHo Beimie B Ta0x. 11, Bce rpymmbl 9KCIPECCHOHHBIX IEMEHTOB, KPOME OJHOTO0, 00/1a1aIn Cro-
COOHOCTBHIO MHHUIIMMPOBATh 3KCIPECCHIO TPAHCTCHA B TKaHAX JHCTbEB M KOPHEH con, 60MOapaUpOBaHHBIX dac-
TALIaMU. B 3TOM aHanmuse, 1Be TPYIIBI dKCIpeccHOHHBIX dieMeHToB P-CUCme.28-1:1:2 (SEQ ID NO: 34) u
EXP-CUCme.4:1:1 (SEQ ID NO: 156) oGHapyXuBasi ypOBHH IKCIPECCHH, KOTOPbIE OBUIN aHaJIOTUYHBI YPOB-
HSIM DKCIIPECCHH MJIM NPEBBIIIAIN YPOBHH dKcHpeccuH, 3amyckaemoit EXP-CaMV.35S-enh+Ph.DnaK:1:3.

IIpumep 6. AHanU3 peryIaTOPHBIX dJIEMEHTOB, 3amyckaromux GUS B mporomnactax ceMsI0IU COH, C UC-
MOJIb30BaHNEM aMIUITMKOHOB TPAHCTEHHBIX KIIaCTEPOB.

[TpoTrormiacTsl ceMsI0IM COM TPAHCHOPMHUPOBAIN AMITIMKOHAMH TPAHCTEHHBIX KJIACTEPOB, COJIEPIKAIIUMH
TPYIIY 3KCIPECCHOHHBIX 3JIEMEHTOB PETYISIIMU TPAHCKPUILNH, 3aMyCKAIONINX 3KCIPECCHI0 TpaHCTeHa [3-
rmokyponunasel (GUS), u ero skcnpeccuro cpaBHuBanu ¢ skcnpeccueit GUS B mpoToractax MUCTHEB, B KOTO-
poix akcipeccust GUS 3amyckaercst H3BECTHBIMA KOHCTUTYTHBHBIMH IIPOMOTOPAaMHU. AMIUIMKOHBI TPAHCTECHHBIX
KIIAaCTEPOB COCTOSUIA W3 mociienoarenbHocTd EXP, dyHKImoHanpHO npucoenunHeHHoi k GUS-komupyromeit
nocnenoBarenapbHocTH (GUS, SEQ ID NO: 206), dynkuumonanpao npucoeaunaenHoi k 3'-UTR (T-Gb.FbL2-1:1:1,
SEQ ID NO: 205). Cpennuii ypoenb 3xcnpeccun GUS cpaBHUBaIM C yPOBHEM 3KCIPECCHU KOHTPOJIBHBIX dJIe-
mentoB EXP, P-CaMV.35S-enh-1:1:102/L-CaMV.35S-1:1:2 (SEQ ID NO: 210) u EXP-At.Atntt1:1:2 (SEQ ID
NO: 200).

[Tnazmuny, HCHIOIB3YEMYIO Ul KO-TpaHC(HOPMAIMK 1 HOPMAaJIM3allK JaHHbIX, TAK)Ke UCIIOJIb30BAM B Me-
TOJIe, aHAJIOTHYHOM METOAY, ONHMCaHHOMY Bbllle B nmpumepe 2. KoHTposipHas mimasmuia uis TpaHcdopmanuu
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COCTOSUIa M3 KOHCTHTYTHBHOTO IPOMOTOpA, 3aITyCKAIOIIEro SKCIPECCHIO IOCIEA0BATEIbHOCTH, KOAUPYIOIIECH
monudepasy ceerisika (Photinus pyralis) (FLuc, SEQ ID NO: 205), u ¢pyHKIHOHAIEHO MPUCOEANHEHHOH K 5'-
KOHITy 3'-001acTH TepMHHAIINW, TPOUCXOMSIIEH OT reHa HONaJIMHCHHTAa3bl Agrobacterium tumefaciens (T-
AGRtu.nos-1:1:13, SEQ ID NO: 209).

Hwmxe B Ta61. 12 npeacraBieHsl cpeaaue BeandnHbl dxcnpeccnd GUS, momydeHHbIe IS KaKI0TO TPaHC-
reHHoro amrumkona. Hike B Tabn. 13 mpencrasiens! otHomenus "GUS:monudepasa ceemsika (FLuc)", Hop-
mamu3oBaHHble 10 EXP-At. Atnttl:1:2 u P-CaMV.35S-enh-1:1:102/L-CaMV.35S-1:1:2.

Tab6muma 12
Cpennue BennunHbl ypoBHeH skcnpeccun GUS u monugepassr u otHotenns GUS/monundepasa
AMILIUKOH PerynsTopHbIii 21eMeHT SEQ ID NO: Cpemus Cpemss GUS/Fluc
seandyuna GUS seanuuna FLuc

Bes THK 0,00 0,00 0,00
pMON124912 Bes npomoropa 54,67 34905,00 0,00
PMON33449 P-CaMV.35S-enh-1:1:102/L-CaMV.35S-1:1:2 210 107064,67 21757,67 4,92
PMONS0585 EXP-At.Atntt]:1:2 200 4962,33 40778,67 0,12
56969 CumMe_WSM_SF16429.G5670 40 283,67 53452,00 0,01
56877 P-CUCme.CumMe_WSM_SF16444.G5140-1:1:1 175 5297,67 46576,67 0,11
56749 P-CUCme.CumMe_WSM_SF16563.G5560-1:1:1 176 280,67 41958,33 0,01
56918 CumMe_WSM_SF17051.G5470 48 1088,00 36321,00 0,03
56849 P-CUCme.CumMe_WSM_SF17111.G5790-1:1:1 177 196,00 48128,00 0,00
56754 P-CUCme WSM_SF17252.G7330-1:1:1 179 175,67 45427,00 0,00
56892 CumMe_WSM_SF17349.G5770 56 34,00 38016,00 0,00
56477 CumMe_WSM_SF17866.G6050 62 862,00 5220333 0,02
56842 P-CUCme.CumMe_WSM_SF18488.G5340-1:1:1 181 2892,67 49144,33 0,06
56852 P-CUCme.CumMe_WSM_SF18536.G6480-1:1:1 182 3462,67 46549,33 0,07
56497 CumMe_WSM_SF18575.G6410 71 92,67 47628,33 0,00
56847 P-CUCme.CumMe_WSM._SF18634.G5190-1:1:1 183 12233 36815,33 0,00
56746 P-CUCme.CumMe_WSM_SF18716.G5860-1:1:1 184 14,33 62483,33 0,00
56883 CumMe_WSM_SF18986.G6110 79 863,33 5437933 0,02
56734 EXP-CUCme.WSM_SF19064.G5690:1:1 185 142,00 46962,67 0,00
56912 P-CUCme.CumMe_WSM_SF19647.G5760-1:1:1 188 7659,00 46935,67 0,16
56482 P-CUCme.CumMe_WSM_SF19839.G5090-1:1:1 189 3279,00 37070,67 0,09
56963 CumMe_WSM_SF19902.G5260 87 1629,00 55649,00 0,03
56747 P-CUCme.CumMe_WSM_SF20132.G5560-1:1:1 190 340,33 40577,00 0,01
56479 CumMe_WSM_SF20359.G5870 92 192,00 61341,67 0,00
56744 CumMe_WSM_SF206458.G5970 98 154,67 33139,33 0,00
56948 CumMe_WSM_SF206534.G5200 99 62,00 52118,00 0,00
56896 CumMe_WSM_SF22008.G5670 108 1585,00 53540,00 0,03
56919 CumMe_WSM_SF22275.G5780 112 833 48546,33 0,00
56067 CumMe_WSM_SF22355.G5310 113 74,33 36202,67 0,00
56837 P-CUCme.CumMe_WSM_SF22531.G5120-1:1:1 192 1526,67 52799,33 0,03
56940 CumMe_WSM_SF22870.G5370 115 14,67 53663,33 0,00
56495 P-CUCme.CumMe_WSM_SF23760.G5200-1:1:1 193 196,33 49870,67 0,00
56868 P-CUCme.CumMe_WSM_SF23906.G6180-1:1:1 194 1584,33 42532,33 0,04
56998 CumMe_WSM_SF24045.G5400 123 80,67 47553,00 0,00
56976 P-CUCme.CumMe_WSM_SF25141.G5160-1:1:2 195 4506,00 57213,00 0,08
56742 P-CUCme.CumMe_WSM_SF25355.G5000-1:1:1 196 4,00 41114,33 0,00
56915 P-CUCme.CumMe_WSM_SF25936.G5450-1:1:1 197 96533 34494,67 0,03
56854 CumMe_WSM_SF28729.G5340 134 20833 53956,00 0,00
56936 CumMe_WSM_SF31264.G5380 136 292,67 42320,67 0,01
56863 P-CUCme.CumMe_WSM_SF35856.G5150-1:1:1 198 125,00 48705,33 0,00
56751 P-CUCme.CumMe_WSM_SF41124.G5080-1:1:1 199 3133 53595,00 0,00
56921 CumMe_WSM_SF41254.G5160 141 11,67 52643,67 0,00
56884 CumMe_WSM_SF42141.G5110 146 48,33 40556,67 0,00
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Tabimma 13

Otnomrenust GUS: nmronmgepasa ceerisika (FLuc), HopmanuzoBanueie mo EXP-At. Atnttl:1:2
u P-CaMV.35S-enh-1:1:102/L-CaMV.35S-1:1:2

Orromenne GUS/ FLuc, Omomerme GUS/ Fluc,
Awmmukos, ID PerynaropHslii 3neMeHT SEQID HOPMaJIM30BaHHOE 10 FOPMATESORARECS 1O -
NO: EXP-At Atnitl1:2 CaMV.358-enh-1:1:102/L-
CaMV.358-1:1:2.
bes THK 0,00 0,00
pMON124912 | Bes mpomotopa 0,01 0,00
pPMON33449 P-CaMV.35S-enh-1:1:102/L-CaMV.35S8-1:1:2 210 40,44 1,00
pMONB0585 EXP-At.Atntt1:1:2 200 1,00 0,02
56969 CumMe WSM_SF16429.G5670 40 0,04 0,00
56877 P-CUCme.CumMe WSM_SF16444.G5140-1:1:1 175 0,93 0,02
56749 P-CUCme.CumMe WSM_SF16563.G5560-1:1:1 176 0,05 0,00
56918 CumMe WSM_SF17051.G5470 48 0,25 0,01
56849 P-CUCme.CumMe WSM_SF17111.G5790-1:1:1 177 0,03 0,00
56754 P-CUCme WSM_SF17252.G7330-1:1:1 179 0,03 0,00
56892 CumMe_WSM_SF17349.G5770 56 0,01 0,00
56477 CumMe_WSM_SF17866.G6050 62 0,14 0,00
56842 P-CUCme.CumMe_WSM_SF18488.G5340-1:1:1 181 0,48 0,01
56852 P-CUCme.CumMe_WSM_SF18536.G6480-1:1:1 182 0,61 0,02
56497 CumMe WSM_SF18575.G6410 71 0,02 0,00
56847 P-CUCme.CumMe_WSM_SF18634.G5190-1:1:1 183 0,03 0,00
56746 P-CUCme.CumMe WSM_SF18716.G5860-1:1:1 184 0,00 0,00
56883 CumMe_WSM_SF18986.G6110 79 0,13 0,00
56734 EXP-CUCme. WSM_SF19064.G5690:1:1 185 0,02 0,00
56912 P-CUCme.CumMe_WSM_SF19647.G5760-1:1:1 188 1,34 0,03
56482 P-CUCme.CumMe_WSM_SF19839.G5090-1:1:1 189 0,73 0,02
56963 CumMe_WSM_SF19902.G5260 87 0,24 0,01
56747 P-CUCme.CumMe_WSM_SF20132.G5560-1:1:1 190 0,07 0,00
56479 CumMe_WSM_SF20359.G5870 92 0,03 0,00
56744 CumMe_WSM_SF206458.G5970 98 0,04 0,00
56948 CumMe_WSM_SF206534.G5200 99 0,01 0,00
56896 CumMe_WSM_SF22008.G5670 108 0,24 0,01
56919 CumMe_WSM_SF22275.G5780 112 0,00 0,00
56967 CumMe_WSM_SF22355.G5310 113 0,02 0,00
56837 P-CUCme.CumMe_WSM_SF22531.G5120-1:1:1 192 0,24 0,01
56940 CumMe_WSM_SF22870.G5370 115 0,00 0,00
56495 P-CUCme.CumMe_WSM_SF23760.G5200-1:1:1 193 0,03 0,00
56868 P-CUCme.CumMe_WSM_SF23906.G6180-1:1:1 194 0,31 0,01
56998 CumMe_WSM_SF24045.G5400 123 0,01 0,00
56976 P-CUCme.CumMe_WSM_SF25141.G5160-1:1:2 195 0,65 0,02
56742 P-CUCme.CumMe WSM_SF25355.G5000-1:1:1 196 0,00 0,00
56915 P-CUCme.CumMe WSM_SF25936.G5450-1:1:1 197 0,23 0,01
56854 CumMe_WSM_SF28729.G5340 134 0,03 0,00
56936 CumMe WSM_SF31264.G5380 136 0,06 0,00
56863 P-CUCme.CumMe_WSM_SF35856.G5150-1:1:1 198 0,02 0,00
56751 P-CUCme.CumMe WSM_SF41124.G5080-1:1:1 199 0,00 0,00
56921 CumMe_WSM_SF41254.G5160 141 0,00 0,00
56884 CumMe_WSM_SF42141.G5110 146 0,01 0,00

Kak mokasano Beimie B Ta0i. 12, He Bce mocnenoBaTenbHocTH EXP 00mMamany criocoOHOCThIO WHUIIMUAPO-
BaTh HKCIPECCHIO TPAHCTEHA, B OTIMYHME OT KOHTPOJLHBIX MOCICIOBATENbHOCTEH Oe3 mpoMoTopa. OHAKO, TMo-

cienoBareabHOCTH EXP,
CumMe WSM SF16429.G5670 (SEQ ID NO: 40),
P-CUCme.CumMe WSM SF16444.G5140-1:1:1 (SEQ ID NO: 175),
P-CUCme.CumMe WSM SF16563.G5560-1:1:1 (SEQ ID NO: 176),
CumMe WSM SF17051.G5470 (SEQ ID NO: 48),
P-CUCme.CumMe WSM_SF17111.G5790-1:1:1 (SEQ ID NO: 177),

-4 -



047367

P-CUCme.WSM_SF17252.G7330-1:1:1 (SEQ ID NO: 179),

CumMe WSM SF17 8 66.G6050 (SEQ ID NO: 62),

P-CUCme.CumMe WSM SF18488.G5340-1:1:1 (SEQ ID NO: 181),

P-CUCme.CumMe WSM SF18536.G6480-1:1:1 (SEQ ID NO: 182),

CumMe WSM SF18 57 5.G6410 (SEQ ID NO: 71),

P-CUCme.CumMe WSM SF18634.G5190-1:1:1 (SEQ ID NO: 183),

CumMe WSM SF18 98 6.G6110 (SEQ ID NO: 79),

EXP-CUCme.WSM_SF19064.G5690:1:1 (SEQ ID NO: 185),

P-CUCme.CumMe WSM_SF19647.G5760-1:1:1 (SEQ ID NO: 188),

P-CUCme.CumMe WSM_SF19839.G5090-1:1:1 (SEQ ID NO: 189),

CumMe WSM_SF19902.G5260 (SEQ ID NO: 87),

P-CUCme.CumMe WSM_SF20132.G5560-1:1:1 (SEQ ID NO: 190),

CumMe WSM_SF20359.G5870 (SEQ ID NO: 92),

CumMe WSM_SF206458.G5970 (SEQ ID NO: 98),

CumMe WSM SF206534.G5200 (SEQ ID NO: 99),

CumMe WSM SF22008.G5670 (SEQ ID NO: 108),

CumMe WSM SF22355.G5310 (SEQ ID NO: 113),

P-CUCme.CumMe WSM SF22531.G5120-1:1:1 (SEQ ID NO: 192),

EXP-CUCme.WSM_SF19064.G5690:1:1 (SEQ ID NO: 193),

P-CUCme.CumMe WSM SF23906.G6180-1:1:1 (SEQ ID NO: 194),

CumMe WSM_ SF24045.G540 0 (SEQ ID NO: 123),

P-CUCme.CumMe WSM_SF25141.G5160-1:1:2 (SEQ ID NO: 195),

P-CUCme.CumMe WSM_SF25936.G5450-1:1:1 (SEQ ID NO: 197),

CumMe WSM_ SF28729.G5340 (SEQ ID NO: 134),

CumMe WSM SF31264.G538 0 (SEQ ID NO: 136) u

P-CUCme.CumMe WSM SF35856.G5150-1:1:1 (SEQ ID NO: 198) obnaganu cnocoOHOCThIO MHHUIIUH-
POBaTh IKCIPECCHIO TPAaHCTEHA B MPOTOIDIACTAX CEMSIONM COM Ha YPOBHE, aHAJOTMYHOM YPOBHIO, HaOIoqac-
Momy it EXP-At. Atnttl:1:2 wu Beime. Kak mokaszano Beime B Tabi. 13, B 3TOM aHaIM3e, OCIIEI0BATEIPHOCTh
EXP P-CUCme.CumMe WSM SF19647.G5760-1:1:1 (SEQ ID NO: 188) o6mamana criocOOHOCThIO MHUIINH-
pPOBaTh IKCIIPECCHIO TPAHCTEHA HA YPOBHE, MPEBBIMIAIOIIEM YPOBEHb, Habmogaembiid 1yt EXP-At. Atntt]:1:2.

[Ipumep 7. AHAIU3 PETYIATOPHBIX AIEMEHTOB, 3amyckatomux GUS B poToriacTax JUCTHEB XJIOMIaTHHUKA.

[IpoToIIacThl JIUCTHEB XJIOMYATHHKA TPAHC(HOPMHUPOBAIU PACTHTEIEHBIMU YKCIPECCHOHHBIMI BEKTOPaMH,
COJICPXKAIUMH TECTUPYEMYIO TPYIITY SKCHPECCHOHHBIX 3JIEMECHTOB PETrYJISAIUU TPAHCKPUIIINY, 3aITyCKAFOIIIX
SKCIIPECCHIO TpaHcTeHa B-rimokypornaassl (GUS), u ero skcnpeccuro cpaBHuBaNu ¢ 3kcnpeccueit GUS B mpo-
TOILIACTaX JMCTHEB, B KOTOPBIX dKkcnpeccus GUS 3amyckaeTcss M3BECTHBIMA KOHCTUTYTUBHBIME ITPOMOTOPAMH.

DKCIPECCHIO TPAHCTEHA, 3aITyCKaeMYIO

P-CUCme.1-1:1:1rc (SEQ ID NO: 155),

P-CUCme.2-1:1:1 (SEQ ID NO: 14),

P-CUCme.3-1:1:3 (SEQ ID NO: 15),

EXP-CUCme.4:1:1 (SEQ ID NO: 156),

P-CUCme.6-1:1:1 (SEQ ID NO: 18),

P-CUCme.8-1:1:2 (SEQ ID NO: 19),

P-CUCme.9-1:1:2 (SEQ ID NO: 20),

P-CUCme.10-1:1:1 (SEQ ID NO: 21),

EXP-CUCme.cEF1a:1:1 (SEQ ID NO: 162),

P-CUCme.15-1:1:2 (SEQ ID NO: 23),

P-CUCme.16a-1:1:2 (SEQ ID NO: 24),

P-CUCme.17-1:1:2 (SEQ ID NO: 26),

P-CUCme.18-1:1:2 (SEQ ID NO: 27),

P-CUCme.19-1:1:3 (SEQ ID NO: 167),

P-CUCme.20-1:3 (SEQ ID NO: 211),

P-CUCme.21-1:1:1 (SEQ ID NO: 30),

P-CUCme.22-1:1:3 (SEQ ID NO: 31),

EXP-CUCme.SAMS2:1:1 (SEQ ID NO: 168),

P-CUCme.26-1:1:2 (SEQ ID NO: 33),

P-CUCme.28-1:1:2 (SEQ ID NO: 34) u

EXP-CUCme.29:1:2 (SEQ ID NO: 212), cpaBHUBaIH C dKCIIPECCHEH, 3aIlycKaeMol N3BECTHBIMH TpYyIIIa-
MU KOHCTHTYTHBHBIX JKCHPECCHOHHBIX JJIEMEHTOB. KasKIbIil 3KCIPECCHOHHBIA BEKTOpP PACTCHHS COCTOSUT U3
MpaBoil rpaHUYHOM obnmactu Agrobacterium tumefaciens; mepBOro TPaHCTEHHOTO KJIacTepa, KOTOPBIA COCTOSUI
U3 TECT-IPOMOTOPA WIM HU3BECTHOTO KOHCTHTYTHBHOTO MPOMOTOpA, (hYHKIIMOHATIBHO MPHUCOCANHCHHOTO K 5'-
KOHITY TIOCJIEZIOBAaTENIFHOCTH, Kofupymomei B-rmokyporraasy (GUS, SEQ ID NO: 206), cogepamtyro mporec-
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CHPYEMBIi HHTPOH, MPOUCXOJIIHUI OT CBETO-MHIyLpyeMoro TkaHecnenuduueckoro rena ST-LS1 kaprodens
(Genbank Accession:

X04753) 1 pyHKIMOHATBHO MPUCOCTUHEHHBIH K 5'-KoHIy 3'-00macty TepmuHarmu reaa E6 Gossypium
barbadense (T-Gb.E6-3b:1:1, SEQ ID NO: 204), rena RbcS2-E9 Pisum sativum (T-Ps.RbcS2-E9-1:1:6, SEQ ID
NO: 203), umu rena FbLate-2 Gossypium barbadense (T-Gb.FbL2-1:1:1, SEQ ID NO: 205); BTOporo cejieKTHB-
HOTO TPAHCTEHHOTO KJacTepa, MCIOIB3yEeMOTro Uil 0TOOpa TpaHC(HOPMHUPOBAHHBIX KJIETOK PACTEHHHA M CO00-
MIAIOIIET0 PE3UCTEHTHOCTh K TepOuIumy rimdocaty (3amyckaeMyro MpoMOTOpoM akTthHa 7 Arabidopsis) win
PE3UCTEHTHOCTh K aHTHOMOTHKY KaHAMHUIIMHY | JIEBOU rpaHmdHOM obmactu A. tumefaciens. KOHTpoIbHBIN dKC-
MPECCHOHHBIN BEKTOP pacTeHus, He conepkammuii mpomoTtopa (pMON124912), cayXut B KauecTBe HETATHBHOTO
KOHTPOJISL JUIsl DKCIIPECCHU. BBINIeynOMsSHYThIE TECTHPYEMbIE M KOHCTUTYTHBHBIC TPYIIIBI AKCIIPECCHOHHBIX
9JIEMEHTOB KJIOHUPOBAJIH B PAaCTUTEIbHBIC SKCIIPECCUOHHbIE BEKTOPHI, YKa3aHHbIE HIXKE B Ta0i. 14.

PacturenbHbIe 3KCIPECCUOHHBIE BEKTOPHI M COOTBETCTBYIOMIAS TPYIITA SKCIPECCUOHHBIX 3J'I€MGHTO];[ 316;1'1:111;?1'&4
Koncrpyxkuust PerynsaTopHbI 351€eMEHT SI;QOID 3'-UTR

pPMON109584 EXP-CaMV .35S-enh+Ph.DnaK:1:3 201 T-Gb.E6-3b:1:1

pMONT118756 EXP-At.Act7:1:11 202 T-Gb.E6-3b:1:1

pMON124912 Bes mpomoropa T-Gb FbL2-1:1:1
pMON140818 P-CUCme.1-1:1:1rc 155 T-Gb.FbL2-1:1:1
pMON140819 P-CUCme.2-1:1:1 14 T-Gb.FbL2-1:1:1
pMON140820 P-CUCme.3-1:1:3 15 T-Gb.FbL2-1:1:1
pMON140821 EXP-CUCme 4:1:1 156 T-Gb.FbL2-1:1:1
pMON140823 P-CUCme.6-1:1:1 18 T-Gb.FbL2-1:1:1
pMON140824 P-CUCme 8-1:1:2 19 T-Gb.FbL2-1:1:1
pMON140825 P-CUCme 9-1:1:2 20 T-Gb.FbL2-1:1:1
pMON140826 P-CUCme.10-1:1:1 21 T-Gb.FbL2-1:1:1
pMON140827 EXP-CUCme.eEFla:1:1 162 T-Gb.FbL2-1:1:1
pMON140828 P-CUCme.15-1:1:2 23 T-Gb.FbL2-1:1:1
pMON140829 P-CUCme.16a-1:1:2 24 T-Gb.FbL2-1:1:1
pMON140830 P-CUCme.17-1:1:2 26 T-Gb.FbL2-1:1:1
pMON140831 P-CUCme.18-1:1:2 27 T-Gb.FbL2-1:1:1
pMON140832 P-CUCme.19-1:1:3 167 T-Gb.FbL2-1:1:1
pMON140833 P-CUCme 20-1:3 211 T-Gb.FbL2-1:1:1
pMON140834 P-CUCme 21-1:1:1 30 T-Gb.FbL2-1:1:1
pMON140835 P-CUCme 22-1:1:3 31 T-Gb.FbL2-1:1:1
pMON140836 EXP-CUCme.SAMS2:1:1 168 T-Gb FbL2-1:1:1
pMON140837 P-CUCme.26-1:1:2 33 T-Gb.FbL2-1:1:1
pMON140838 P-CUCme 28-1:1:2 34 T-Gb.FbL2-1:1:1
pMON140839 EXP-CUCme.29:1:2 212 T-Gb.FbL2-1:1:1

Bbun Takke CKOHCTPYHPOBAHBI JIBE IIA3MUIIBI, HCIOIb3yEeMbIC TS KO-TPaHC(HOPMAIUU U HOPMATU3aI[UN
JMaHHBIX. OJJHAa U3 KOHTPOJBHBIX IUIA3MUJ JUI TpaHCHOPMAIMH COCTOSUIA U3 KOHCTHTYTUBHOTO TPOMOTOpA, 3a-
MTyCKAIOIIETO SKCIPECCHIO MOCIE0BATeILHOCTH, KOAUPYIoIIeH morudepasy ceetisika (Photinus pyralis) (FLuc,
SEQ ID NO: 205) 1 pyHKIHOHATEHO MIPUCOSTNHEHHOH K 5'-KOHITY 3'-007aCTH TepMUHAIIAH, TIPOUCXOISIIEH OT
reHa HomaJMHCWHTa3el Agrobacterium tumefaciens (T-AGRtu.nos-1:1:13, SEQ ID NO: 209). JIpyras KoH-
TPOJBbHAS IDIa3MHIA U TPAaHCPOPMALUH COCTOSIIA N3 KOHCTUTYTHBHOTO ITPOMOTOPA, 3aITyCKAIOIIETO KCIPEC-
CHIO TIOCIIEZIOBATEIHHOCTH, Komupytomel monudepasy ¢uanku tpexuetHoit (Renilla reniformis) (RLuc, SEQ
ID NO: 206), 1 pyHKIMOHAIBHO IPUCOSTMHEHHOH K 5'-KOHITY 3'-00J1aCTH TepMUHAITUH, TIPOUCXOASIIEH OT reHa
HOMIAIMHCHHTA3El Agrobacterium tumefaciens.

Pactutenbubie skcnpeccuoHHble BekTopbl pMONS0585, pMON109584, pMON118756, pMON124912,
pMON140818, pMON140819, pMON140820, pMON140821, pMON140822, pMON140823, pMON140824,
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pMON140825, pMON140826, pMON140827, pMON140828, pMON140829, pMON140830, pMON140831,
pMON140832, pMON140833, pMON140834, pMON140835, pMON140836, pMON140837, pMON140838 u
pMON140839 ObuTM HCITONB30BAHBI U TpaHC(HOPMAIUK KJIETOK MPOTOILIACTOB JUCTHEB XJIOMMUATHUKA COH C
npumeHenneM MetonoB [10I-tpancdopmanuu. Kietku mpoTorsiactoB TpaHCHOPMHPOBAIN IKBUMOISPHBIMH
KOJIMYECTBAMH KaXJIOW U3 JBYX KOHTPOJBHBIX IUIA3MHJ JJIs TpaHC(OopMalMK U IKCIPECCHOHHBIM PACTHTEINb-
HBIM TeCT-BeKTOpoM. 3areM aHaiu3upoBam GUS-akTUBHOCTH M Jonu(epasHylo akTHBHOCTh. OIEHKY aKTHB-
Hoctn GUS wu mronmdepassbl OCYIIECTBISIM ITyTeM BBEJCHHUSI AIMKBOT IMPENapaToB JIM3UPOBAHHBIX KIETOK,
TpaHC(hOPMHUPOBAHHBIX, KaK OMHCAHO BBIIIE, B [Ba Pa3IMYHBIX IUIAHIIETa ¢ HEOONbIIUMHU JyHKamu. OauH
TUTAHIIET MCIOJIb30BaNu Jiis oneHKH GUS, a BTOPOH IUIAHIIET WCHOIB30BATIH [UIS MPOBEACHUS JABOHHOTO JIFO-
mUQepasHoro aHaIH3a C HCIOJNB30BAaHHEM CHCTEMBI Il JBOWHOTO aHaIHW3a C JIIONUA(EPa3sHBIM PErIopTepOM
(Promega Corp., Madison, WI; cm., Hanpumep, Promega Notes Magazine, No: 57, 1996, p.02). Onenky oopasna
OpoBOMIN ¢ 4 TIOBTOpamu Ha TpaHchopmanuto. Cpeaare BenuuuHsl 1 GUS u mronmdepassl mpencTaBieHbI
HIDKE B Ta0IL. 15.

Tab6muna 15
Cpennvie BenmuunHbI ypoBHE# skcripeccnn GUS u morudepass! u otHomeHus: GUS/mromudepasa
SE Cpennsas Cpenuss Cpennsas
Q P P P GUS/ GUS
Konctpykuust | Perymaropusrii snemenr | 1D BCJIIMYMHA | BEIMYMHA | BEIHYHHA
FLuc /RLuc
NO: GUS FLuc RLuc

EXP-CaMV.358-
PMON109584 201 53228 148428 27990,5 0,3586 | 0,1902

enh+Ph.DnaK:1:3
PMONI118756 | EXP-At.Act7:1:11 202 1006,3 19746.8 255823 0,0510 | 0,0393
PMON124912 | Be3 mpomoTopa 21 19248.5 25012 0,0011 | 0,0008
PMON140818 | P-CUCme.1-1:1:1rc 155 1703 17796.8 220263 0,0096 | 0,0077
PMON140819 | P-CUCme.2-1:1:1 14 34,8 163263 21407.5 0,0021 | 0,0016
PMON140820 | P-CUCme.3-1:1:3 15 51,5 17356.8 21523.8 0,0030 | 0,0024
PMON140821 | EXP-CUCme.4:1:1 156 34978 187453 26065,3 0,1866 | 0,1342
PMON140823 | P-CUCme.6-1:1:1 18 40,8 19533.8 26361.5 0,0021 | 0,0015
PMON140824 | P-CUCme.8-1:1:2 19 22 19701 26278 0,0011 | 0,0008
PMON140825 | P-CUCme.9-1:1:2 20 372.5 219723 28755 0,0170 | 0,0130
PMON140826 | P-CUCme.10-1:1:1 21 198 21362.8 28902 0,0093 | 0,0069

EXP-
pMON140827 162 725 21589 276353 0,0336 | 0,0262

CUCme.cEF1a:1:1
pMON140828 | P-CUCme.15-1:1:2 23 55.3 17706 28846 0,0031 | 0,0019
pPMON140829 | P-CUCme.16a-1:1:2 24 14 232895 30190 0,0006 | 0,0005
pPMON140830 | P-CUCme.17-1:1:2 26 155.5 23178.3 31602.8 0,0067 | 0,0049
pMON140831 | P-CUCme.18-1:1:2 27 86,8 19085,8 22396.5 0,0045 | 0,0039
pPMON140832 | P-CUCme.19-1:1:3 167 130 21520,3 27270,5 0,0060 | 0,0048
PMON140833 | P-CUCme.20-1:3 211 88.5 222238 30786 0,0040 | 0,0029
pPMON140834 | P-CUCme.21-1:1:1 30 98.5 18579 20506,3 0,0053 | 0,0048
PMON140835 | P-CUCme.22-1:1:3 31 363 217803 28816,3 0,0167 | 0,0126

EXP-
PMON140836 168 515 17906 23031 0,0288 | 0,0224

CUCme.SAMS2:1:1
PMON140837 | P-CUCme.26-1:1:2 33 125 15529.3 15169.3 0,0080 | 0,0082
PMON140838 | P-CUCme.28-1:1:2 34 1158 17013,5 22236.5 0,0068 | 0,0052
pPMON140839 | EXP-CUCme.29:1:2 212 15,5 163703 20409 0,0009 | 0,0008

JIns cpaBHEHUSI OTHOCUTEIILHOW aKTUBHOCTH KaXIOTO MPOMOTOPA B MPOTOILIACTAX JUCTHEB XJIOMIATHUKA,
BenmmurHbl GUS BeIpakanu kak otHomenne GUS-akTuBHOCTH K JTronu)epa3Hoil aKTHBHOCTH, M HOPMATH30BAIA
MO YPOBHSM SKCIPECCHH, HAOIIOMaeMBIM Il TPYIIBI KOHCTUTYTUBHBIX SKCIPECCHOHHBIX 37eMeHTOB, EXP-
At.Act7:1:11 u EXP-CaMV.35S-enh+Ph.DnaK:1:3. Hiwke B Tabn. 16 npencrariens! otHomenus GUS: mrorm-
tdepasza ceerisika (FLuc), HopmammzoBanubie o EXP-At.Act7:1:11 u EXP-CaMV.35S-enh+Ph.DnaK:1:3. Hu-
ke, B Tabmuie 17 mpexncrasnensl otHomenus GUS:momugepasa renilla (RLuc), HopmanuzoBanusie mo EXP-
At.Act7:1:11 n EXP-CaMV.35S-enh+Ph.DnaK:1:3.
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Tabmuua 16

Otromrenns GUS: monugepasa ceetisika (FLuc), HopmanuzoBanusie mo EXP-At. Act7:1:11
n EXP-CaMV.35S-enh+Ph.DnaK:1:3

OtHomenne GUS/
Otnomenne GUS/
FLuc,
FLuc,
Perynaropnsrit SEQ ID HOPMaJIN30BaHHOE
KoHcTpykius HOPMAaJTH30BaHHOE
3JIEMEHT NO: no EXP-
no EXP-
CaMV 35S-
At.Act7:1:11
enh+Ph.DnaK:1:3
EXP-CaMV 358S-
pMON109584 201 7,037 1,000
enh+Ph.DnaK:1:3
pPMON118756 | EXP-At.Act7:1:11 202 1,000 0,142
pMON124912 | bes mpomoropa 0,021 0,003
pMON140818 | P-CUCme.1-1:1:1rc 155 0,188 0,027
pMON140819 | P-CUCme.2-1:1:1 14 0,042 0,006
pMON140820 | P-CUCme.3-1:1:3 15 0,058 0,008
pMON140821 | EXP-CUCme.4:1:1 156 3,662 0,520
pMON140823 | P-CUCme.6-1:1:1 18 0,041 0,006
pMON140824 | P-CUCme.8-1:1:2 19 0,022 0,003
pMON140825 | P-CUCme.9-1:1:2 20 0,333 0,047
pMON140826 | P-CUCme.10-1:1:1 21 0,182 0,026
EXP-
pMON140827 162 0,659 0,094
CUCme.eEFla:1:1
pMON140828 | P-CUCme.15-1:1:2 23 0,061 0,009
pMON140829 | P-CUCme.16a-1:1:2 24 0,012 0,002
pMON140830 | P-CUCme.17-1:1:2 26 0,132 0,019
pMONT140831 | P-CUCme.18-1:1:2 27 0,089 0,013
pMON140832 | P-CUCme.19-1:1:3 167 0,119 0,017
pMON140833 | P-CUCme.20-1:3 211 0,078 0,011
pMON140834 | P-CUCme.21-1:1:1 30 0,104 0,015
pMON140835 | P-CUCme.22-1:1:3 31 0,327 0,046
EXP-
pMON140836 168 0,564 0,080
CUCme. SAMS2:1:1
pMON140837 | P-CUCme.26-1:1:2 33 0,158 0,022
pMON140838 | P-CUCme.28-1:1:2 34 0,134 0,019
pMON140839 | EXP-CUCme.29:1:2 212 0,019 0,003
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Tabiuma 17

Otromenus GUS: mouudepasa renilla (RLuc), HopmanuzoBanusie no EXP-At.Act7:1:11
n EXP-CaMV.35S-enh+Ph.DnaK:1:3

Otromenne GUS/
Ornommenne GUS/
RLuc,
RLuc,
Perynsarophslit SEQ ID HOPMaJIM30BaHHOE
Koucrpyxkuust HOPMaJIM30BaHHOE
3JIEMEHT NO: o EXP-
no EXP-
CaMV 35S-
At.Act7:1:11
enh+Ph.DnaK:1:3
EXP-CaMV .35S-
pMON109584 201 4,83 1,00
enh+Ph.DnaK:1:3
pPMON118756 | EXP-At. Act7:1:11 202 1,00 0,21
pMON124912 | Bes npomoTopa 0,02 0,00
pMON140818 | P-CUCme.1-1:1:1rc 155 0,20 0,04
pMONT140819 | P-CUCme.2-1:1:1 14 0,04 0,01
pMON140820 | P-CUCme.3-1:1:3 15 0,06 0,01
pMON140821 | EXP-CUCme.4:1:1 156 3,41 0,71
pMONT140823 | P-CUCme.6-1:1:1 18 0,04 0,01
pMON140824 | P-CUCme.8-1:1:2 19 0,02 0,00
pMON140825 | P-CUCme . 9-1:1:2 20 0,33 0,07
pMON140826 | P-CUCme.10-1:1:1 21 0,17 0,04
EXP-
pMON140827 162 0,67 0,14
CUCme.eEFla:1:1
pMON140828 | P-CUCme.15-1:1:2 23 0,05 0,01
pMON140829 | P-CUCme.16a-1:1:2 24 0,01 0,00
pMONT140830 | P-CUCme.17-1:1:2 26 0,13 0,03
pMON140831 | P-CUCme.18-1:1:2 27 0,10 0,02
pMON140832 | P-CUCme.19-1:1:3 167 0,12 0,03
pMONT140833 | P-CUCme.20-1:3 211 0,07 0,02
pMON140834 | P-CUCme.21-1:1:1 30 0,12 0,03
pMON140835 | P-CUCme.22-1:1:3 31 0,32 0,07
EXP-
pMON140836 168 0,57 0,12
CUCme. SAMS2:1:1
pMONT140837 | P-CUCme.26-1:1:2 33 0,21 0,04
pMON140838 | P-CUCme.28-1:1:2 34 0,13 0,03
pMON140839 | EXP-CUCme.29:1:2 212 0,02 0,00

Kax mokasano Beime B Tabn. 16 u 17, GONBIIMHCTBO TECTUPYEMBIX TPYIIT 3KCIPECCHOHHBIX AJIEMEHTOB
TIPOIEMOHCTPUPOBAIN CHOCOOHOCTh HHHUITUHPOBATH AKCIPECCHIO TPAHCTCHA B KIETKaX MPOTOIUIACTOB JIHCTHEB
xyomyatHuka. OmHa Tpymma skcnpeccnoHHbIX aneMeHToB EXP-CUCme.4:1:1 (SEQ ID NO: 156) npogemMoHCT-
pUpoBaja ypoBHHU SKCIPECCUU TPaHCTEHA, MPEBBIMIAIONTNE YPOBHHU dKcTipeccuu TpaHcreHa EXP-At. Act7:1:11 B
STOM aHaJIH3e.

[Ipumep 8. AHamu3 peryasTOPHBIX JIEMEHTOB, 3amyckaromux GUS B npoToriacTax JUCTHEB XJIOMIATHU-
Ka, C UCTIOJIb30BAHUCM aMIUTHKOHOB TPAHCTCHHBIX KITaCTEPOB.

[IpoToriacTel TUCTHEB XJIOMYATHUKA TPAHCHOPMHUPOBAITH aMIUIMKOHAMHU TPAHCTCHHBIX KIACTEPOB, COICP-
JKAIUMHU TPYIITY SKCIPECCUOHHBIX 3JIEMEHTOB PETYISAINHI TPAHCKPHUIIIIHNH, 3aITyCKAIONINX IKCIPECCHIO TpaHCTe-
Ha B-rmrokypornaassl (GUS), u ero skcmpeccuio cpaBHUBAIH ¢ dkcnpeccuet GUS B mpoTtomactax IHCTHEB, B
KoTopbIX 3kcmpeccus GUS 3amyckaercss M3BECTHBIMH KOHCTHUTYTHBHBIMH MPOMOTOpPaMH. AMIUIMKOHBI TpaHC-
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TCHHBIX KJIACTEPOB COCTOSUTM M3 TmocienoBarensHoctd EXP, dyHKImonamsHO mpucoenuHenHoi k GUS-
konupytomeit nocnenosarensHocty (GUS, SEQ ID NO: 206), dynkunonansao npucoeaunennoi k 3'-UTR (T-
Gb.FbL2-1:1:1, SEQ ID NO: 205). Cpennuii ypoBeHb 3kcupeccuu GUS cpaBHHBAIN ¢ YPOBHEM DKCIIPECCHU
KOHTpONBbHBIX 37eMeHToB EXP, P-CaMV.35S-enh-1:1:102/L-CaMV.35S-1:1:2 (SEQ ID NO: 210) u EXP-
At.Atnttl:1:2 (SEQ ID NO: 200).

[Tna3muy, UCTIONB3yeMyIO sl KO-TpaHC(hOPMaUK M HOPMaIW3aliH JaHHBIX, TAK)KE UCIIONb30BaIN B Me-
TOJNle, aHAJIOTHIHOM METOAY ONHMCAaHHOMY BhIIIe B mpumepe 2. KoHTponmpHas mmasMuma st TpaHchopMaiin
COCTOSIIa W3 KOHCTHTYTHBHOTO MPOMOTOpA, 3aITyCKAIOMIEr0 SKCIPECCHIO ITOCIICAOBATEILHOCTH, KOAUPYIOMIEH
monundepasy ceerisika (Photinus pyralis) (FLuc, SEQ ID NO: 205), u ¢pyHKIHOHAIEHO MPUCOEANHEHHOH K 5'-
KOHIy 3'-00J1acTH TepMHHAIMM, MPOUCXOJSIICH OT TeHa HONaJMHCHHTa3bl Agrobacterium tumefaciens (T-
AGRtu.nos-1:1:13, SEQ ID NO: 209).

Hwxke B Ta0n. 18 mpencraBiieHbl cpeqHUe BeMUIUHBI 3kcnipeccuu GUS, nomydeHHbIe U KaKI0rO TPaHC-
TeHHOro amIuinkona. Hmxke B Tabnmie 19 mpencrasiensr otHomenus "GUS:mronmdepasa ceemsika (FLuc)",
HopManu3oBaHHble o EXP-At.Atnttl:1:2 u P-CaMV.35S-enh-1:1:102/L-CaMV.35S-1:1:2.

Tabmuma 18
Cpennvie BenmuunHbI ypoBHE# skcripeccnn GUS u morudepass! u otHomeHust GUS/mromudepasa

SEQ | Cpennss Cpeanss
AMITITHKOH, GUS/
Perynaropnsii aneMeHT ID BETUUMHA | BEJHYHHA
ID FLuc
NO: GUS FLuc
[ycroit
Bbes IHK 32,8 14087,5 | 0,002
BEKTOP
pMON124
Bbes mpomoTtopa 12 20486,3 | 0,001
912
pMONR&O05
05 EXP-At.Atntt1:1:2 200 555 18811 0,003
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pMON334 | P-CaMV.35S-enh-1:1:102/L-CaMV .35S- 10 124725 191263 | 0.652

49 1:1:2

56741 CumMe_WSM_SF143981.G5150 36 5.8 17449,5 | 0,000

56492 CumMe WSM_SF144839.G5080 37 27,5 16674 0,002
P-

56877 CUCme.CumMe WSM_SF16444 G5140- | 175 96,3 17237,8 | 0,006
1:1:1

56485 CumMe_WSM_SF16530.G6000 42 273 17858,5 | 0,002

56844 CumMe_WSM_SF16953.G5180 47 223 19398,5 | 0,001

56500 CumMe WSM_SF17250.G5910 52 12,3 23980,3 | 0,001

56754 P-CUCme. WSM_SF17252.G7330-1:1:1 179 16 13848,8 | 0,001

56740 CumMe_WSM_SF17672.G5610 60 12 16646,8 | 0,001

56870 CumMe_WSM_SF18287.G5380 66 39.3 13930,5 | 0,003

56478 CumMe_WSM_SF18504.G5090 68 11,8 15830,5 | 0,001

56481 CumMe_WSM_SF18530.G5750 69 6.5 15211,3 | 0,000

56498 CumMe_ WSM_SF18645.G5380 73 36 14569,8 | 0,002
P-

56746 CUCme.CumMe_WSM_SF18716.G5860- | 184 11 18054,5 | 0,001
1:1:1

56490 CumMe_WSM_SF18801.G5040 75 21,5 141473 | 0,002

56488 CumMe_WSM_SF19323.G5120 81 15,3 119853 | 0,001

56499 CumMe_WSM_SF19631.G5170 83 12,5 20140,5 | 0,001
P-

564382 CUCme.CumMe WSM_SF19839.G5090- | 189 75 18690,5 | 0,004
1:1:1

56489 CumMe_WSM_SF19850.G5130 86 38,3 19756,5 | 0,002

56476 CumMe_WSM_SF20355.G5130 91 10,5 27901,8 | 0,000

56895 CumMe WSM_SF20431.G6340 95 34,8 16283,8 | 0,002

56744 CumMe_WSM_SF206458.G5970 98 11 19659 0,001

56480 CumMe_WSM_SF21366.G5980 105 10,8 17367 0,001

56930 CumMe_WSM_SF22070.G5280 109 25,3 14210,5 | 0,002

56484 CumMe_WSM_SF23181.G5100 117 20,3 13506 0,002
P-

56495 CUCme.CumMe_WSM_SF23760.G5200- | 193 7.8 15138,5 | 0,001
1:1:1

56971 CumMe_WSM_SF25084.G5580 125 16 161353 | 0,001
P-

56742 CUCme.CumMe_WSM_SF25355.G5000- | 196 18 13782,8 | 0,001
1:1:1

56494 CumMe_WSM_SF25455.G5370 129 10,5 16089,8 | 0,001
P-

56751 CUCme.CumMe_WSM_SF41124.G5080- | 199 24,3 17884,3 | 0,001
1:1:1

56483 CumMe_ WSM_SF41644.G6400 143 14,5 13130,5 | 0,001

56904 CumMe_WSM_SF44933.G5290 147 33 13369 0,002

56743 CumMe_WSM_SF9060.G5120 154 11,3 15230,8 | 0,001
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Tabmuma 19

Otnomrenuss GUS: mommdepasa ceemsika (FLuc), Hopmanu3oBanusie mo EXP-At. Atnttl: 1:2
u P-CaMV.35S-enh-1:1:102/L-CaMV.35S-1:1:2

Ornomenue GUS/
OtHomenne GUS/
FLuc,
FLuc,
SEQ HOPMATH30BAaHHOC
AmmukoH, ID PerymaropHsiii snemMeHT HOPMAH30BAHHOC
ID NO: o P-CaMV.35S-
mo EXP-
enh-1:1:102/L-
At Atnttl:1:2
CaMV.358-1:1:2.
Ilycroii
Bes THK
BCKTOP
pMONI124912 | Bes npomoTopa
pMONB80585 | EXP-At.Atnttl:1:2 200 1,000 0,005
P-CaMV.35S-enh-1:1:102/L-
PMON33449 210 221,025 1,000
CaMV.358-1:1:2
56741 CumMe WSM_SF143981.G5150 36 0.113 0,001
56492 CumMe WSM_SF144839.G5080 37 0,559 0,003
P-
56877 CUCme.CumMe WSM_SF16444.G 175 1,893 0,009
5140-1:1:1
56485 CumMe_WSM_SF16530.G6000 42 0,518 0,002
56844 CumMe_WSM_SF16953.G5180 47 0,390 0,002
56500 CumMe WSM_SF17250.G5910 52 0,174 0,001
) P-CUCme.WSM_SF17252.G7330-
56754 179 0,392 0,002
1:1:1
56740 CumMe_ WSM_SF17672.G5610 60 0,244 0,001
56870 CumMe WSM_SF18287.G5380 66 0,956 0,004
56478 CumMe WSM_SF18504.G5090 68 0,253 0,001
56481 CumMe WSM_SF18530.G5750 69 0,145 0,001
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56498 CumMe WSM SF18645.G5380 73 0,837 0,004
P-

56746 CUCme.CumMe_WSM_SF18716.G 184 0,207 0,001
5860-1:1:1

56490 CumMe_WSM_SF18801.G5040 75 0,515 0,002

56488 CumMe_WSM_SF19323.G5120 81 0,433 0,002

56499 CumMe_WSM_SF19631.G5170 83 0,210 0,001
P-

56482 CUCme.CumMe_WSM_SF19839.G 189 1,360 0,006
5090-1:1:1

56489 CumMe WSM_SF19850.G5130 86 0,657 0,003

56476 CumMe_WSM_SF20355.G5130 91 0,128 0,001

56895 CumMe_WSM_SF20431.G6340 95 0,724 0,003

56744 CumMe_WSM_SF206458.G5970 98 0,190 0,001

56480 CumMe_WSM_SF21366.G5980 105 0,211 0,001

56930 CumMe_WSM_SF22070.G5280 109 0,603 0,003

56484 CumMe_WSM_SF23181.G5100 117 0,509 0,002
P-

56495 CUCme.CumMe_WSM_SF23760.G 193 0,175 0,001
5200-1:1:1

56971 CumMe_WSM_SF25084.G5580 125 0,336 0,002
P-

56742 CUCme.CumMe_WSM_SF25355.G 196 0,443 0,002
5000-1:1:1

56494 CumMe_WSM_SF25455.G537 129 0,221 0,001
P-

56751 CUCme.CumMe_WSM_SF41124.G 199 0461 0,002
5080-1:1:1

56483 CumMe_WSM_SF41644.G6400 143 0,374 0,002

56904 CumMe_WSM_SF44933.G5290 147 0,837 0,004

56743 CumMe_WSM_SF9060.G5120 154 0,251 0,001

Kaxk moka3zano BeImre B Ta0i. 18, He Bce mocnenoBatensHocTH EXP 001amany crmocoOHOCThIO HHALIUUPO-
BaTh HKCIPECCHIO TPAHCTEHA, B OTIIMYHME OT KOHTPOJBHBIX IMOCIeI0BaTeNbHOCTEH 6e3 mpomoTopa. OqHaKo, 1mo-
cnegoBatensHOocTH  EXP, P-CUCme.CumMe WSM_SF16444.G5140-1:1:1 (SEQ ID NO: 175) u P-
CUCme.CumMe WSM SF19839.G5090-1:1:1 (SEQ ID NO: 189) obmamanu crmocoOHOCTBIO WHUIIMHPOBATH
SKCIIPECCHIO TPAHCTEHA B MIPOTOIUIACTAX CEMSIONIM COM Ha YPOBHE, aHAJOTMYHOM YPOBHIO, HAOOIAEMOMY VIS
EXP-At. Atntt1:1:2, wnu Beimie. Kak mokazano Beiiie B Tada. 19, B 3ToM aHanu3e, nocienoBaTebHOCTh EXP P-
CUCme.CumMe WSM SF19839.G5090-1:1:1 (SEQ ID NO: 189) obnamana criocoOHOCTHIO HHUITUHPOBATH
9KCIPECCHIO TPAHCTCHA HAa YPOBHE, MPEBBIIIAIONICM YPOBEHB, HaOmonaeMbri it EXP-At. Atnttl:1:2.

[Mpumep 9. AHanu3 peryasTOpHBIX 3JIeMEHTOB, MHUIMHPYIomKX GUS B cTaOMIBHO TpaHCHOPMUPOBAHHOM
coe.

Pactenus com TpaHC(hHOPMUPOBATU PACTHUTEIBHBIMH JKCIIPECCHOHHBIMU BEKTOPAMHM, COJCPIKAIIUMHE I10-
cienoBaTensHOCTh EXP, 3amyckaronnyro skcrpeccuio Tpancrena B-rirokyporuaassl (GUS).

Okcnpeccuio Tpancrena GUS, 3amyckaeMyro

EXP-CUCme.Ubql:1:1 (SEQ ID NO: 1),

EXP-CUCme.Ubql:1:3 (SEQ ID NO: 7),

P-CUCme.1-1:1:1rc (SEQ ID NO: 155),

P-CUCme.2-1:1:1 (SEQ ID NO: 14),

P-CUCme.3-1:1:3 (SEQ ID NO: 15),

EXP-CUCme.4:1:1 (SEQ ID NO: 156),

EXP-CUCme.5:1:1 (SEQ ID NO: 159),

P-CUCme.6-1:1:1 (SEQ ID NO: 18),

P-CUCme.8-1:1:2 (SEQ ID NO: 19),

P-CUCme.9-1:1:2 (SEQ ID NO: 20),

P-CUCme.10-1:1:1 (SEQ ID NO: 21),

EXP-CUCme.eEF1a:1:1 (SEQ ID NO: 162),
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P-CUCme.15-1:1:2 (SEQ ID NO: 23),

P-CUCme.17-1:1:2 (SEQ ID NO: 26),

P-CUCme.18-1:1:2 (SEQ ID NO: 27),

P-CUCme.19-1:1:3 (SEQ ID NO: 167),

P-CUCme.20-1:3 (SEQ ID NO: 211),

P-CUCme.21-1:1:1 (SEQ ID NO: 30),

EXP-CUCme.SAMS2:1:1 (SEQ ID NO: 168),

P-CUCme.26-1:1:2 (SEQ ID NO: 33),

EXP-CUCme.29:1:2 (SEQ ID NO: 212),

P-CUCme.CumMe WSM SF25355.G5000-1:1:1 (SEQ ID NO: 196),

P-CUCme.CumMe WSM SF17111.G5790-1:1:1 (SEQ ID NO: 177),

P-CUCme.CumMe WSM SF22531.G5120-1:1:1 (SEQ ID NO: 192),

P-CUCme.CumMe WSM SF18488.G5340-1:1:1 (SEQ ID NO: 181),

P-CUCme.CumMe WSM SF23760.G5200-1:1:1 (SEQ ID NO: 193),

EXP-CUCme.WSM_SF19064.G5690:1:1 (SEQ ID NO: 185),

P-CUCme.WSM_SF17252.G7330-1:1:1 (SEQ ID NO: 179),

P-CUCme.CumMe WSM SF18634.G5190-1:1:1 (SEQ ID NO: 183),

P-CUCme.CumMe WSM SF19647.G5760-1:1:1 (SEQ ID NO: 188),

P-CUCme.CumMe WSM SF25936.G5450-1:1:1 (SEQ ID NO: 197),

P-CUCme.CumMe WSM SF19839.G5090-1:1:1 (SEQ ID NO: 189),

CumMe WSM_ SF206458.G5970 (SEQ ID NO: 98) n

P-CUCme.CumMe WSM SF18716.G5860-1:1:1 (SEQ ID NO: 184), kaueCTBCHHO OIICHHBAIHA IyTEM
aHaliu3a OKPAIICHHBIX CPE30B TKAHH, a 3aT€M MPOBOJMIN KOJIHICCTBEHHYIO OICHKY. Kax bl 3KCIIpecCHOHHBIN
BEKTOpP PacTEHHs COCTOSUI M3 NpaBOW rpaHMYHOM obnactu Agrobacterium tumefaciens; mepBoro TpaHCI€HHOTO
KJIacTepa, KOTOPBIH cocTosut u3 mnocienosarenabHocT EXP, GhyHKIMOHAIEHO PHCOEIMHEHHONW K 5'-KOHILY TO-
CJIeZIOBATENILHOCTH, Koaupyromiei -rmokyporunasy (GUS, SEQ ID NO: 206), comepKairyro MporecCupyeMbIi
MHTPOH, TMPOUCXOSIIINKA OT CBETO-MHAYIHpYyeMoro Tkanecnenuduueckoro reHa ST-LS1 kaprogens (Genbank
Accession: X04753) u QyHKIMOHAILHO MPUCOSANHEHHBIN K 5'-KoHITY 3'-00mactu TepmuHarmu rena FbLate-2
Gossypium barbadense (T-Gb.FbL2-1:1:1, SEQ ID NO: 205); BTOpOro CelIeKTHBHOTO TPAHCTEHHOTO KIIacTepa,
HCIIONIB3YEMOT0 ISl 0TOOpa TPpaHC(HOPMHUPOBAHHBIX KIETOK PACTCHUH M COOOIIAIONIEr0 Pe3MCTEHTHOCTD K Iep-
ouruny rmdocaTy (3amyckaeMyro IpoMoTopoM akThHA 7 Arabidopsis), u JieBoi rpaHumdHOM obOnactu A. tume-
faciens.

Brimeykazannbie nocienoBarenbHocTd EXP kimoHUpOBaIM B pacTUTEIbHBIE KCIIPECCUOHHBIE KOHCTPYK-
IIUH, TPEICTABICHHBIC HIke B TaOm. 20-23, u HCHONB30BaIU IS TpaHC(HOpMAIMM PACTCHUN COHM METOAOM
TpaHcdopmanmy, ornocpenyemMoii arpodakrepueil. kcnpeccnio GUS KayecTBEHHO OIIEHUBAIM ITyTEM aHAJIN3a
THCTOJIOTHYECKHUX CPE30B OTOOPAaHHBIX TKaHEH, a 3aTeM IIPOBOJMIIN KOJMYECTBEHHYIO OLICHKY.

l'ucroxumuyeckuit ananuz GUS npoBoaMIu 1151 KAU€CTBEHHOM OILIEHKM YKCIPECCUU B TPAHCTEHHBIX pac-
TeHnsix. Cpessl 11e10i TkaHu MHKyOupoBaiu ¢ pactBopoM st okpammBanusi GUS X-Gluc (5-6pom-4-xiop-3-
WHIOIII-b-TIIoKypoHHIOM) (1 MAJUIMTpaMM/MHJUTHITUTP) B TEUEHHUE ONMPEAEIICHHOTO Tepruoia BpeMEHH, a 3a-
TeM TPOMBIBAIM W BHU3YaJbHO OIICHWBAIM Ha TOsBIEHHWE CHHEW okpacku. KadectBennsdi aHammz GUS-
AKTUBHOCTH HPOBOJMIIHN ITyTEM HEMOCPEICTBCHHOW BH3yaJbHOHN OIIEHKH OTOOpaHHBIX OPTaHOB M TKAaHEH pacTe-
HUS WU OLIEHKHU T0J MUKpocKoroM. Pactenust Ro-renepaiuu omieHMBaIu Ha SKCIPECCUIO B KOPHAX VnS; Kop-
Hax R1, Bo Bmaramume jucta VnS, B mepBoM Jucte VnS, B mepBoM Jymcte R1, B uepemkax R1, B amOpronax
JKENTBIX CTPYYKOB, B CEMSIONE KENTHIX CTPYIKOB, B HE3peNbIX ceMeHax R3, B ctpyukax R3, B cemsmone RS u B
uBeTkax R1.

JIs KOMTUYECTBECHHOTO aHalN3a, BeCh OCNOK OBLI SKCTPAarMpoOBaH M3 OTOOPAHHBIX TKAHEH TPAHCTCHHBIX
pacteHn# KyKypy3bl. OnuH MUKpOrpamMm o01ero 0enka HCHONIB30BaIl BMecTe ¢ (DIIyOpOTreHHBIM cyOcTpaToM 4-
MeTtryMmoemmpepun-f-D-rmoxyponnna (MUG) B obmem peakioHHOM o6seme 50 muxponutpos. IIpogykr
peakiyn, 4-metrnymoemmpepon (4-MU), oOHapyKUBaJI MAaKCUMAIBHYIO (DIYOPECIICHITUIO TIPU BBICOKUX 3HA-
yeHHsX pH, rae TUIpOKCUIIbHAS TPYIIA SBISCTCS HOHM30BaHHON. [locne 100aBIeHUs OCHOBHOTO pacTBOpa Kap-
OoHaTa HATpUs, aHANH3 MpeKpamand, 1 pH KoppeKkTHpOBaU s KOJUYCCTBCHHOW OICHKH (DIIyOpECIICHTHOTO
npoaykTa. QIryopecleHInI0 U3MEPSUTH Ha JUIMHE BOJHBI BO30YXAeHUS 365 HM M Ha JJIHHE BOJIHBI W3ITYYCHUS
445 am Ha obopymoBanuu Fluoromax-3 (Horiba; Kyoto, Japan) ¢ puzepom Micromax, ¢ mApHHOHN MIENH, yCTa-
HOBJICHHOH NP BO30YXXICHUN HA 2 HM U H3JIYICHUH Ha 3 HM.

Hwmxe B Tabn. 20 m 21 ykazaHbl cpeiHHE KOJWYCCTBCHHBIE YPOBHHU JKCIPECCHH, U3MEPEHHBIE B TKAHAX
pactenmii Ry-rerepannu. B o6enx tabmumax, HempoaHATN3WPOBAHHBIC TKAHH MPEICTABICHB KaK KOHTPOJIbHBIC
KIICTKH.
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Ta6uma 20

Cpennue ypoBau 3kcnpeccun GUS B kopHsix Vn5; kopusix R1, Bo Bnaranuie iucra VnS, B nepBoM jmcte VnS,
B niepBoM JucTe R1 u B uepemkax R1 TpanchopMupoBaHHBIX pacTeHHid con Ry-reneparun

SEQ
Kopuu Kophu Bnaranuue | Ilepssiit Tlepsbiii | Yeperiok
Koncrpykuus PerynaTopHbliii anemMeHT D
Vn5 R1 nucta Vn5 | smer Vn5 | smer R1 R1
NO:
pMON138776 | EXP-CUCme.Ubql:1:1 1 4 4 4
pMON138778 | EXP-CUCme.Ubql:1:3 7 16 1 2 13 23
pMON140818 | P-CUCme.1-1:1:1rc 155 48,21 22,35 20,24 33,01 78,17
pMON140819 | P-CUCme.2-1:1:1 14
pMON140820 | P-CUCme.3-1:1:3 15
pMON140821 | EXP-CUCme.4:1:1 156 96,82 28,32 39,17 322,98 280,03
pMON140822 | EXP-CUCme.5:1:1 159 28,88 41,11
pMON140823 | P-CUCme.6-1:1:1 18 23,94 32,14 30,22
pMON140824 | P-CUCme.8-1:1:2 19
pMON140825 | P-CUCme.9-1:1:2 20 22,06 21,22 23,08
pMON140826 | P-CUCme.10-1:1:1 21
pMON140827 | EXP-CUCme.eEF1a:1:1 162 189,24 153,52 59,6 37,44 103,01 130,6
pMON140828 | P-CUCme.15-1:1:2 23 30,53
pMON140830 | P-CUCme.17-1:1:2 26 51,62 30,07 31,08 30,49 60,14
pMON140831 | P-CUCme.18-1:1:2 27 57,38 30,03
pMON140832 | P-CUCme.19-1:1:3 167 23,07 50,21 59,73 65,58 137,42
pMON140833 | P-CUCme.20-1:3 211 23,15 61,6 118,76 502,55 119,46
pMON140834 | P-CUCme.21-1:1:1 30 25,49
pMON140836 | EXP-CUCme. SAMS2:1:1 168 230,89 184,88 65,44 53,36 118,82 351,49
pMON140837 | P-CUCme.26-1:1:2 33 56,21 26,81 45,07 51,61 47,42
PMON140839 | EXP-CUCme.29:1:2 212 82,17 452 28,27 64,96 109,9
P-CUCme.CumMe_WSM._SF25355.G5000-
pMON144926 1 196 28,53
P-CUCme.CumMe_WSM_SF17111.G5790-
pMON144927 - 177 23,62
P-CUCme.CumMe_WSM_SF22531.G5120-
pMON144928 - 192 75,62 23 20,46 21,78 39,77
P-CUCme.CumMe_WSM_SF18488.G5340-
pMONT144931 1 - - 181 432 52,55
P-CUCme.CumMe_WSM_SF23760.G5200-
pMON144933 1 193 25,61 20,45 0 0 28,69
pMON146941 | EXP-CUCme. WSM_SF19064.G5690:1:1 185 33,5 0 0 24,27 47,82
pMON144932 | P-CUCme. WSM_SF17252.G7330-1:1:1 179 32,54 23,76 21,5 0 22,21
P-CUCme.CumMe_WSM_SF18634.G5190-
PMON146940 1 183 0 0 0 0 0
P-CUCme.CumMe_WSM_SF19647.G5760-
PMON147340 . 188 28,9 0 0 29,77 25,82
P-CUCme.CumMe_WSM_SF25936.G5450-
pMON147342 1 197 50,15 24,26 0 29,38 29,91
P-CUCme.CumMe_WSM_SF19839.G5090-
pMON147343 1 189 36,05 25,7 27,54 22,85 37,15
pMON144929 | CumMe_WSM_SF206458.G5970 98
P-CUCme.CumMe_WSM_SF18716.G5860-
pMON147304 1 - - 184 35,01 21,17 21,23 22 44,57
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Tabnunma 21

Cpenuue yposnu dkcripeccunn GUS B SMOpHOHAX KEATHIX CTPYIKOB, B CEMSIIONC KEITHIX CTPYYKOB,
B He3penbIX ceMeHax R3, B cTpydkax R3, B cemsimone RS u B mBeTkax R1 TpanchopMupoBaHHBIX paCTCHHIA CON

Ry-renepanun

SEQ Owmbpronst | Cemsgronu
Hespensie CTpyukn Cemsiaons Tsertkn
Konctpyxmms Perynaroprsrif sacMcHT ID SKCITHIX SKCIITBIX
cemena R3 R3 RS R1
NO: CTPYUIKOB CTPYUKOB
pMONI138776 | EXP-CUCme.Ubql:1:1 1 12 9 13 11 10 7
pMONI138778 | EXP-CUCme.Ubql:1:3 7 3 1 13 9 13 27
pMON140818 | P-CUCme.1-1:1:Irc 155 100,79 1175 38,31 84,72 132,27 66,8
pMON140819 | P-CUCme.2-1:1:1 14 20,35 36,18
pMON140820 | P-CUCme.3-1:1:3 15
pMON140821 | EXP-CUCme.4:1:1 156 86,68 225,53 105,62 342,07 119,08 184,92
PpMON140822 | EXP-CUCme.5:1:1 159 21.48 32,27 21,47 21,66 36,88
PMON140823 | P-CUCme.6-1:1:1 18 38,75 23,03 2532 58,7
PMON140824 | P-CUCme.8-1:1:2 19 90,33 25,717
PMON140825 | P-CUCme.9-1:1:2 20 132,04 20,56 34,78
PMON140826 | P-CUCme.10-1:1:1 21 2234
PMON140827 | EXP-CUCme.¢EFla:1:1 162 200,28 291,26 58,21 131,17 114,29 130,38
PMON140828 | P-CUCme.15-1:1:2 23 142,24 262
PMON140830 | P-CUCme.17-1:1:2 26 343,34 302,94 65,55 80,94 137,02 62,7
pMON140831 | P-CUCme.18-1:1:2 27 103,17 135,97 30 34,62 88,14 23,73
pMON140832 | P-CUCme.19-1:1:3 167 30,96 64,46 316,66 53,46
pMON140833 | P-CUCme.20-1:3 211 174,62 524,88 222,04 59,43 124,68
pMON140834 | P-CUCme.21-1:1:1 30 28,15 20,52 23,89
PMON140836 | EXP-CUCme.SAMS2:1:1 168 110,23 159,43 61,99 248,96 49.17 22424
PMON140837 | P-CUCme.26-1:1:2 33 56,73 50,06 70 143,05 25,06 49,92
PMON140839 | EXP-CUCme.29:1:2 212 251,76 2372 49.16 89,28 114,92 57,84
P-CUCme.CumMe_WSM_SF25355.G5000- 196 21,41 22,23
pMON144926
1:1:1
P-CUCme.CumMce_WSM_SF17111.G5790- 177 58,84 28,94 20,97
PMON144927 - -
1:1:1
P-CUCme.CumMe_WSM_SF22531.G5120- 192 135,62 152,48 30,45 51,71 129,72 422
PMON144928
1:1:1
P-CUCme.CumMe_WSM_SF18488.G5340- 181 866,94 23,26 21,49
pMON144931
1:1:1
P-CUCme.CumMe_WSM_SF23760.G5200- 193 29,03 34,9 69,63 24,42
pMON144933 - -
1:1:1
pMON146941 | EXP-CUCme.WSM_SF19064.G5690:1:1 185 36,69 83,08 89,81 33,99
pMON144932 | P-CUCme. WSM_SF17252.G7330-1:1:1 179 34,29 39,89 113,83 0
P-CUCme.CumMe_WSM_SF18634.G5190- 183 30,25 0 0 0
pMON146940 - -
L:1:1
P-CUCme.CumMe_WSM_SF19647.G5760- 188 25,73 28,28 24,04 23.35
pMON147340 - -
1:1:1
P-CUCme.CumMe_WSM_SF25936.G5450- 197 104,02 80,27 31,06 26,8
pMON147342
L:1:1
P-CUCme.CumMe_WSM_SF19839.G5090- 189 29,09
pMON147343 -
pMON144929 | CumMe_WSM_SF206458.G5970 98 24,42 2533
P-CUCme.CumMe_WSM_SF18716.G5860- 184 283,49 61,43
pMON147304 L1 - -

Kak nokaszano B ta6i. 20 u 21, mocnenoBarenpbHocTH EXP,

EXP-CUCme.Ubql:1:1 (SEQ ID NO: 1),
EXP-CUCme.Ubql:1:3 (SEQ ID NO: 7),
P-CUCme.1-1:1:Irc (SEQ ID NO: 155),

P-CUCme.2-1:1:1 (SEQ ID NO: 14),
EXP-CUCme.4:1:1 (SEQ ID NO: 156),
EXP-CUCme.5:1:1 (SEQ ID NO: 159),
P-CUCme.6-1:1:1 (SEQ ID NO: 18),
P-CUCme.8-1:1:2 (SEQ ID NO: 19),
P-CUCme.9-1:1:2 (SEQ ID NO: 20),
P-CUCme.10-1:1:1 (SEQ ID NO: 21),
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EXP-CUCme.eEFla:1:1 (SEQ ID NO: 162),

P-CUCme.15-1:1:2 (SEQ ID NO: 23),

P-CUCme.17-1:1:2 (SEQ ID NO: 26),

P-CUCme.18-1:1:2 (SEQ ID NO: 27),

P-CUCme.19-1:1:3 (SEQ ID NO: 167),

P-CUCme.20-1:3 (SEQ ID NO: 211),

P-CUCme.21-1:1:1 (SEQ ID NO: 30),

EXP-CUCme.SAMS2:1:1 (SEQ ID NO: 168),

P-CUCme.26-1:1:2 (SEQ ID NO: 33),

EXP-CUCme.29:1:2 (SEQ ID NO: 212),

P-CUCme.CumMe WSM SF25355.G5000-1:1:1 (SEQ ID NO: 196),

P-CUCme.CumMe WSM SF17111.G5790-1:1:1 (SEQ ID NO: 177),

P-CUCme.CumMe WSM SF22531.G5120-1:1:1 (SEQ ID NO: 192),

P-CUCme.CumMe WSM SF18488.G5340-1:1:1 (SEQ ID NO: 181),

P-CUCme.CumMe WSM SF23760.G5200-1:1:1 (SEQ ID NO: 193),

EXP-CUCme.WSM_SF19064.G5690:1:1 (SEQ ID NO: 185),

P-CUCme.WSM_SF17252.G7330-1:1:1 (SEQ ID NO: 179),

P-CUCme.CumMe WSM SF18634.G5190-1:1:1 (SEQ ID NO: 183),

P-CUCme.CumMe WSM SF19647.G5760-1:1:1 (SEQ ID NO: 188),

P-CUCme.CumMe WSM SF25936.G5450-1:1:1 (SEQ ID NO: 197),

P-CUCme.CumMe WSM SF19839.G5090-1:1:1 (SEQ ID NO: 189),

CumMe WSM_SF206458.G5970 (SEQ ID NO: 98) n

P-CUCme.CumMe WSM_SF18716.G5860-1:1:1 (SEQ ID NO: 184) obxamanu cnocoOHOCThIO WHHIIUH-
pOBaTh SKCIPECCUIO TPAHCTEHA B HEKOTOPHIX HIIM BO BCEX TKAHAX, KaK MOKa3aJl KOJIMYCCTBCHHBIN aHAN3, B 3a-
BUCUMOCTH OT TocienoBarenbHocTeit EXP, HCmonb3yeMBbIxX JUTs 3aImycKa SKCIPECCHH.

l'ucronormuecknii aHAJIM3 OTOOPAHHBIX CPE30B TKAHEH CO BCEH OYEBMIHOCTHIO YKA3bIBANl Ha HKCIIPECCHIO
MHorux nocienoBarenbHocTeidr EXP. EXP-CUCme.Ubql:1:1 (SEQ ID NO: 1) u EXP-CUCme.Ubql:1:3 (SEQ
ID NO: 7) npoaeMOHCTpUPOBaIN KOHCTUTYTUBHBIM XapaKTep dKCIIPECCHH C OKpaIIiBaHUEM, HAOJII01aeMbIM BO
BCEX TKAHAX, Ja)X¢ HECMOTPS Ha TO, YTO KOJIMYECTBEHHBIN aHANN3 YKa3bIBaJl HA TOBOJBHO HU3KHE YPOBHH JKC-
npeccun. [To Bcelf BEpPOATHOCTH, XapakTep IKCIPECCHH TAaKOTO THIA MOT CIYYaiHO 3aIyCKaTh 3KCIIPECCHIO
TPAHCTEHOB, KOTOPHIM TpeOyeTcss HU3KUHA YPOBEHb KOHCTUTYTHUBHOHM SKCIPECCHH. DKCIPECCHs, 3ammyckaemas P-
CUCme.1-1:1:Ire (SEQ ID NO: 155), nabnronanachk B BaCKYJISIPHBIX YTOJILIEHMSAX BJIATAJIUINA JIMCTA U TIEPBOTO
JIMCTa, U B KCHJIEME, a TaKKE B KOXKHIIC KOPHEH, BO (rodMe, B KCUIIEME, B SHIOJCPMICE, B CTEIIC U Ha OCTPHE
mcrta. Dkcnpeccns, 3amyckaemas EXP-CUCme.4:1:1 (SEQ ID NO: 156), Habmroganack BO BCeX TKaHSIX, MPU-
YeM, HAaUBBICIIUN YPOBEHB IKCIPECCHU HAOIFOANICS HA PEPOAYKTUBHON CTAHH Pa3BUTHs PACTCHUS. DKCIpEC-
cus, 3amyckaemas P-CUCme.10-1:1:1 (SEQ ID NO: 21), Habnromanack TOJBKO BO BIATAJHIIE JHCTAa V5 U B
nbUIbHUKE IBeTKa R1. Dkenpeccns, 3amyckaemass EXP-CUCme.eEFla:1:1 (SEQ ID NO: 162), nmena KOHCTH-
TYTUBHBIA XapakTep, MPHIeM, HAUBBICIIAN YPOBEHB SKCIIPECCHU HAOIIOAICS B YMOPHOHAX JKEITHIX CTPYIKOB H
B ceMsioie. AKTUBHOCTh B SMOpHOHAX KENTBIX CTPYIKOB B R1-reHepamum Obuta B 5 pas Beime, 4eM B RO-
reHepanuu (cM. Hke TaOim. 23). Oxcmpeccus, 3amyckaemas P-CUCme.15-1:1:2 (SEQ ID NO: 23), P-
CUCme.17-1:1:2 (SEQ ID NO: 26) u P-CUCme.18-1:1:2 (SEQ ID NO: 27), nmena KOHCTUTYTUBHBIN XapakTep,
Ha 9TO yKa3bIBaJ THCTOJIOTHYECKUH aHamm3. DKkcnpeccus, 3amyckaemas P-CUCme.19-1: 1:3 (SEQ ID NO: 167),
UMella KOHCTHTYTHBHBIA XapakTep, Ha YTO YKa3bIBaJ THCTOJOTHYCCKUI aHAN3, 32 UCKIIOYCHUEM DKCIPECCHH,
HabirotaeMoit B KopHsix V5 u B yepemkax R1. B ctpydkax R3 HaGmonasncst camblii BRICOKHI YPOBEHB SKCIIPECCHHL.

Dxkcnpeccus, 3anyckaemas P-CUCme.20-1:3 (SEQ ID NO: 211), umena KOHCTUTYTUBHBIN XapakTep, Ha
YTO YKa3bIBaJI TUCTOJIOTWYCCKHI aHATH3, 33 UCKIIFOYCHUEM 3KCIIPECCHH, HaOmronaeMol B KopHsx V5. Haupbic-
MUl ypoOBEHb OKCIIpEecCHH Hadmopgancs B cemsgone Ha craaun R8. Dkcmpeccus, 3amyckaemas EXP-
CUCme.SAMS2:1:1 (SEQ ID NO: 168), umena KOHCTUTYTHBHBIN XapakTep W HaOIroanach BO BceX TKaHAX, Ha
YTO YyKa3bIBAJl TUCTOJOTHYECKUi aHanmm3. B RI-reHepanny HaOIIOMANOCh TOBBIIICHHE YPOBHEHW IKCIPECCHU
GUS (cm. Hmke Tabn. 22 u 23). B nBeTkax u B yepenikax Ha craguu R1 pacteHus con HaOMOIaIMCh HAMBBIC-
e ypOBHH AKCIpeccHu. Jkcmpeccus, 3amyckaemas P-CUCme.CumMe WSM SF22531.G5120-1:1:1 (SEQ
ID NO: 192), nmena KOHCTHUTYTHBHBIM XapaKTep, HA YTO yKa3bIBaJ THCTOJOTHYECKHHA aHaH3, MPUYeM, HaW-
BBICIIMY YPOBEHb DKCIIPECCHH HAOII0qaNICS B ceMsIIoyie M B YMOpHOHax Ha cTanuu R8. Dkcmpeccus, 3amyckae-
Mas P-CUCme.CumMe WSM SF18488.G5340-1:1:1 (SEQ ID NO: 181), nMena KOHCTUTYTHBHBIH XapakTep, a
KOJIMYECTBEHHO BBICOKHI YPOBEHB IKCIIPECCUU HAOIIOIAICS B SMOPHUOHAX KEITHIX CTPYUIKOB.

Pactenus Ro-renepanmu, TpaHCcOpMHpPOBaHHBIC TUIA3MUIAHBIMH KOHCTPYKIHSAMH, coiepxammmu EXP-
CUCme.eEF1a:1:1 (SEQ ID NO: 162) u EXP-CUCme.SAMS2:1:1 (SEQ ID NO: 168), BeIpaniuBaiy 10 CTaauu
co3peBaHusl CeMsiH, U pacTeHus B Ri-renepauuu ananusuposanu Ha skcnpeccuto GUS. Pactenus R;-renepanuu
AHAIM3UPOBAIM HA SKCIPECCHUIO B KOPHAX VnS5; BO Blaraiuiie Jucta VnS, B epBoM Jiucte VnS, B EPBOM JIHC-
Te R1, B uepemkax R1, B 3MOpHOHAX KENTHIX CTPYYKOB, B CEMSIOJC KEITHIX CTPYYKOB, B HE3PEIBIX CEMECHAX
R3, B cTpyukax R3, B cemsanone RS u B iBetkax R1. B 1ab6n. 22 u 23 npeacTaBieHbl CpeTHUE YPOBHU DKCIIPEC-
cuu GUS, m3mMepeHHbIe B K&KI0W TKaHH TPaHC(HOPMHUPOBAHHBIX pacTeHHH R -reHeparum.
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Tabnuma 22
Cpeanue ypoBHu skcnipeccurd GUS B kopHsIX VnS; Bo Biaranuiie Jucta VnS, B epBoM JucTe VnS, B IEpBOM
mucte R1 u B uepemkax R1 TpanchopMupoBaHHBIX pacTeHHid con R|-reneparm

SEQ ID Kopuu Brnaranuie Tlepsbiit IlepBbiii uCT
Konctpykuus PeryasitopHbIii s1eMeHT Yepewox R1
NO: Vns nucta VnS nucT Vns R1
PMON140827 EXP-CUCme.eEFla:l:1 162 145,84 50,24 43,73 107,98 357,67
PMON140836 EXP-CUCme.SAMS2:1:1 168 260,41 65,52 51,12 129,86 623,42

Tabnmma 23
Cpenuue yposnu dkcripeccnn GUS B SMOpHOHAX KEATHIX CTPYIKOB, B CEMSIIONC KEITHIX CTPYYKOB,
B He3penbIXx ceMeHax R3, B cTpydkax R3, B cemsimone RS u B mBeTkax R1 TpanchopMHupoBaHHBIX paCTCHHIA CON
Ri-renepammn

DMOPUOHBI Cemsinonu
SEQ ID Hespensie | Ctpyukn | Cemsanonu IBeTku
KoHcrpykrust PerynaTopHblii aeMeHT KENTBIX JKEJTBIX
NO: cemeHa R3 R3 RS R1
CTPYYKOB CTPYYKOB
pMON140827 | EXP-CUCme.eEF1a:1:1 162 1098,51 764,83 288,77 214,6 459,62 394,77
pMON140836 | EXP-CUCme.SAMS2:1:1 168 219,04 291,58 241,48 382,73 39791 653,23

Kax mnokazano B Tabm. 22 u 23, B pacreHmsx R;-reHepaumumu, sKcmpeccus, 3amyckaemas EXP-
CUCme.eEFla:1:1 (SEQ ID NO: 162) u EXP-CUCme.SAMS2:1:1 (SEQ ID NO: 168), nMena KOHCTUTYTHBHBIH
XapakTep, MPUIEM, BO MHOTHX TKaHIX PacTeHUH Ri-reneparuu, ypoBEeHb 3KCIPECCHH IMPEBBIIIAN YPOBEHb JKC-
Ipeccuy B PacTeHUAX Ry-reneparyn.

Hcxozast u3 MpOMUTIOCTPUPOBAHHBIX U OTIMCAHHBIX B HACTOSIIIEM OMHMCAaHWHU MPHUHIIMIIOB HACTOSIIETO H30-
OpeTeHus, IS CIELHUAINCTA B JaHHOHN 00JacTH OyneT 0YEBUAHO, YTO B CTPYKTYPY ONHCAHUS HACTOSILETO H30-
OpeTeHnss MOT'YT OBITh BHECEHBI M3MEHEHUS U KOHKPETHBIC BAPHAHTHI, HE BHIXOIIINE 33 PAMKH TaKUX MPUHIIN-
noB n3o0petenus. [Ipu 5ToM, nogpasymeBaeTcs, YT0 BCce MOAMU(DHUKAIINH, BXOASAIINE B 3asBJICHHBIE CYIIHOCTD U
00beM (opMynbl N300peTeHNs], BXOIIT B 00bEM HacToslIero u3o0pereHus. Bece nuTHpyeMble B HacTOSILIEM
ONMCAaHUM ITyOJIMKAIMM M OIMYyOJMKOBaHHBIC MTATEHTHBIE TIOKYMEHTHI BO BCEH CBOEH IOJHOTE BBOZISITCS B Ha-
CTOSIIIIEE OTHMCAHNE TIOCPEJICTBOM CCBHIJIKH TaK, KaK €ClM Obl KaXk1as OTAeNbHasl yOINKanys WK MTaTeHTHAs 3a-
sIBKa ObIJIa OTAEIBHO M KOHKPETHO BBE/ICHA B HACTOSIIEE NU300PETEHHE TIOCPEICTBOM CCHUIKH.

DOOPMYVYIJIA N30BPETEHNA

1. Monexyna JIHK, nposiBisroniast mpOMOTOPHYIO aKTUBHOCTH mociieqoarenbHoctd SEQ ID NO: 173 mmun
212, comepxaruas OJUHYKJICOTHIHYIO IT0CIIE0BaTEIbHOCTD, BHIOPAHHYIO U3 IPYIIIIbL:

a) MOCJIEIOBATEIbHOCTH, KOTOpasi 0 MeHbllel Mepe Ha 85% uaeHTuuHa nocnenosaTenbHoct SEQ ID
NO: 173 unu 212;

b) mocnenoBarenpHOCTH, BRRoUaromeid SEQ ID NO: 173 wiu 212; u

¢) dparmMeHTa, COIEpIKAIIETro MO MEeHbIIeH Mepe 250 CMEKHBIX HYKIICOTHAOB MocienoBaTenbHocTH SEQ
ID NO: 173 unu 212;

rae ykazanHas moisiekyia JIHK ¢yHkmmoHanbHO mprcoenuHeHa K TeTEPOJOTHIHON TpaHCKpUOHpyeMOi
MOJIMHYKJICOTHIHON MOJIEKYIIE.

2. Monexyna JIHK mo 1.1, rae ykazaHHas MOJMHYKJICOTHIHAS TIOCTIETOBATEIPHOCTh 10 MEHBIIIEH Mepe Ha
90% mneHTHIHA NOTMHYKICOTHIHOH ImocienoBaTensHOCTH, peactasienHod SEQ ID NO: 173 wm 212.

3. Monexyna JIHK 1o 1.1, rme yka3zaHHas OJUHYKJICOTHIHAS TTOCIEI0BATEILHOCTh TI0 MEHBIIIEH Mepe Ha
95% mneHTHYHA NOMMHYKICOTHIHOHN IocienoBaTensHOCTH, peactaBienHod SEQ ID NO: 173 wm 212.

4. Monexyna JIHK mo m.1, rae rereponoruyHas TpaHCKpHOMpYyeMasl MOJIMHYKIICOTHIHAs MOJIEKyJa CO-
JEPXKUT TeH, NPEICTABIIAIONINNA arpOHOMUYECKUI HHTEPEC.

5. Monexkyna IHK mo m.4, rae ykazaHHBIN I'eH, IPEACTaBIAIONINN arpOHOMUYECKUN MHTEpeC, MpUaaeT
pacTeHHsIM YCTOWYHBOCTD K repOnIIHIaM.

6. Monexyna JIHK mo m.4, rae ykazaHHBIN I'eH, IPEACTaBIAIONINN arpOHOMUYECKUN MHTEpeC, MpUaaeT
PacCTEHUSIM YCTONUUBOCTD K BPEIUTEIISAM.

7. Knetka TpaHCT€HHOTO pacTeHus, coaeprxkamas mojekyny JHK mo m.1.

8. Kietka TpaHCTeHHOTO pacTEeHUS IO 1.7, TZle yKa3aHHas KJIeTKa TPAHCTCHHOTO PAcTEHHs IMpPEICTaBISICT
c000¥ KJIETKY OZHOIOJIFHOTO PACTEHHUS.

9. Kietka TpaHCTEHHOTO PacTEHUS IO 1.7, TNl yKa3aHHas KJIETKa TPAHCTCHHOTO PACTEHHS IMPEICTaBISICT
c000¥ KJIETKY IBYIOJIFHOTO PACTCHHSI.

10. TpaHCTeHHOE pacTeHHE MM €T0 YacTh JJISI KCIPECCHU T'eTepPOJIOTHYHON TPaHCKPHOMpYeMoil moun-
HYKJICOTUAHON MoJieKye, conepxkamee Monexyry JHK mo m. 1.

11. IToroMCTBO TPaHCTEHHOTO pacTeHus Mo M.10 uin yacTe pacTeHUs-IOTOMKA, e TOTOMCTBO TPaHCTEH-
HOTO PACTEHUS WU YacTh PacTeHU-MOTOMKa coaepxkut monekyry JHK mo m.1.

12. TpancrenHoe cemsl, cogepaxariee Mmonekyry JHK mo m.1.

13. Crioco0 mosry4eHust NHIIEBbIX MIH KOPMOBBIX IIPOIYKTOB, BKIIOUAIOIINH:
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a) MOJTyYeHHEe TPAHCTEHHOTO PACTEHUs UIIH €ro YacTH, cogepkamux Mosexynry JHK mo .1; u

b) noyuenne U3 ykazaHHOTO PACTCHUS MTUILEBHIX MM KOPMOBBIX IPOIYKTOB.

14. Croco6 mo m.13, T1e nuimeBoi Wi KOPMOBOM MPOIAYKT MPEACTABIAET cOO0H OETKOBBIN KOHIIEHTPAT,
OeTKOBBII M30JIAT, 3€PHO, KpaxMall, ceMeHa, KOPMOBYIO MYKY, MKy, OMOMAacCy I pacTHTEIBHOE MacIIo.

15. TTumieBo# WM KOPMOBOH MPOAYKT, coaeprkammii Mostekyny JIHK mo m. 1.

16. Crioco6 obecriedeHusi SKCIIPECCHH TOTUHYKICOTHIHON MOJIEKYJIbl B TPAHCTEHHOM PACTCHHH, BKITIO-
JAFOIINH:

a) BBeZicHre B pactenne mosekynbl JJHK mo n.1; u

b) KynbTHBHpPOBaHME TOJyYEHHOTO TPAHCTEHHOTO PACTEHHS B YCJIOBHUSX, IPU KOTOPBIX 3KCIPECCUPYETCS
YKa3aHHBIH MOJMHYKICOTH]I.

P-CUCme.Ubgl-1:1:15 (SEQ ID NO: 2) ATCTGAAAGGAACACCTAGCAAGGGGCTACTCTACAAGCATACTAAGTCTACAAAGCTAG
P-CUCme.Ubgl-1:1:16 (SEQ ID NO: 6)

P-CUCme.Ubgl-1:1:17 (SEQ ID NO: 8)

P-CUCme.Ubgl-1:1:18 (SEQ ID NO: 10)

P-CUCme.Ubgl-1:1:19 (SEQ ID NO: 12)

P-CUCme.Ubgl-1:1:15 (SEQ ID NO: 2) AGTTGTATGGTTATGCAGAAGACCTGGACAAAAGARGATCACTCGCTGCTTTTACTTTTA
P-CUCme.Ubgl-1:1:16 (SEQ ID NO: 6)

P-CUCme.Ubgl-1:1:17 (SEQ ID NO: 8)

P-CUCme.Ubgl-1:1:18 (SEQ ID NO: 10)

P-CUCme.Ubgl-1:1:19 (SEQ ID NO: 12)

P-CUCme.Ubgl-1:1:15 (SEQ ID NO: 2) TCCTAAGAGGAAATGTGATTTTATGGAAGTTTAACCTATAGCCTGTAGTGGCACTATICA
P-CUCme.Ubgl-1:1:16 (SEQ ID NO: 6)

P-CUCme.Ubgl-1:1:17 (SEQ ID NO: 8)

P-CUCme.Ubgl-1:1:18 (SEQ ID NO: 10)

P-CUCme.Ubgl-1:1:19 (SEQ ID NO: 12)

P-CUCme.Ubgl-1:1:15 (SEQ ID NO: 2) CAACAAAAGTAAAGTTTATAGCCATGACTGAAGTTGTT. GAAGTCGTCTGGCT. G
P-CUCme.Ubgl-1:1:16 (SEQ ID NO: 6)

P-CUCme.Ubgl-1:1:17 (SEQ ID NO: 8)

P-CUCme.Ubgl-1:1:18 (SEQ ID NO: 10)

P-CUCme.Ubgl-1:1:19 (SEQ ID NO: 12)

P-CUCme.Ubgl-1:1:15 (SEQ ID NO: 2) GACTACTTGAAGAACTTGGCTTCTTTTAACAGTCAGTAAACATCATGTGTGATAGTTAAA
P-CUCme.Ubgl-1:1:16 (SEQ ID NO: 6)

P-CUCme.Ubgl-1:1:17 (SEQ ID NO: 8)

P-CUCme.Ubgl-1:1:18 (SEQ ID NO: 10)

P-CUCme.Ubgl-1:1:19 (SEQ ID NO: 12)

P-CUCme.Ubgl-1:1:15 (SEQ ID NO: 2) GTGCAATACACTTGTCTAAAAATCTGCAATATCACGAAAGAACTAAGCATATTIGATGTGA
P-CUCme.Ubgl-1:1:16 (SEQ ID NO: 6)

P-CUCme.Ubgl-1:1:17 (SEQ ID NO: 8)

P-CUCme.Ubgl-1:1:18 (SEQ ID NO: 10)

P-CUCme.Ubgl-1:1:19 (SEQ ID NO: 12)
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P-CUCme.Ubgl-1:1:15 (SEQ ID NO: 2) AGCTATATGTCATTAGAGAAGTCATAGC. GAG. GTAACAGTATCAAAGGTTCAGA
P-CUCme.Ubgl-1:1:16 (SEQ ID NO: 6)

P-CUCme.Ubgl-1:1:17 (SEQ ID NO: 8)

P-CUCme.Ubgl-1:1:18 (SEQ ID NO: 10)

P-CUCme.Ubgl-1:1:19 (SEQ ID NO: 12)

P-CUCme. (SEQ ID NO: 2) CAAAAGAAAATGCAGCAGATATGTTGACTAARAATAGTTACTAATGCTAAACTCGAGCACT
P-CUCne. (SEQ ID NO: 6)

P-CUCme. (SEQ ID NO: 8)

P-CUCne. (SEQ ID NO: 10)

P-CUCne. (SEQ ID NO: 12)

P-CUCme. (SEQ ID NO: 2) GCCTACAGTTGCTCAAGGTAATAGACTACTT. GAATAGAATCAGAAG TAGTCAT
P-CUCne. (SEQ ID NO: 6)

P-CUCne. (SEQ ID NO: 8)

P-CUCme. (SEQ ID NO: 10)

P-CUCme. (SEQ ID NO: 12)

P-CUCme.Ubgl-1:1:15 (SEQ ID NO: 2) TGGTAGCAAT. TTCAAGGTGGAGGATTGTTAAAAAGAAGAGTGAATTTITATTACTTA
P-CUCme.Ubgl-1:1:16 (SEQ ID NO: 6)

P-CUCme.Ubgl-1:1:17 (SEQ ID NO: 8)

P-CUCme.Ubgl-1:1:18 (SEQ ID NO: 10)

P-CUCme.Ubgl-1:1:19 (SEQ ID NO: 12)

P-CUCme.Ubgl-1:1:15 (SEQ ID NO: 2) AAGAARATCTCGGTGARACTCGAAAGATCTCGATTCGAAACTCTATIGCTTAAGAACCTG
P-CUCme.Ubgl-1:1:16 (SEQ ID NO: 6) = ————————= TCGGTGAAACTCGARAGATCTCGATTCGAARACTCTATTGCTTAAGAACCTG
P-CUCme.Ubgl-1:1:17 (SEQ ID NO: 8)

P-CUCme.Ubgl-1:1:18 (SEQ ID NO: 10)

P-CUCme.Ubgl-1:1:19 (SEQ ID NO: 12)

P-CUCme.Ubgl-1:1:15 (SEQ ID NO: 2) GTGAAGCTCGAGAGATCTTGATACAATCCCAGTGCCCTAACTCTTCAACAAGCTAAGCAA
P-CUCme.Ubgl-1:1:16 (SEQ ID NO: 6) GTGAAGCTCGAGAGATCTTGATACAATCCCAGTGCCCTAACTCTTCAACAAGCTAAGCAA
P-CUCme.Ubgl-1:1:17 (SEQ ID NO: 8)

P-CUCme.Ubgl-1:1:18 (SEQ ID NO: 10)

P-CUCme.Ubgl-1:1:19 (SEQ ID NO: 12)
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GITGTACTGTGGGGCTCAATCTCGGTTCAATCTCGACGCACCTGATGCTTTGTTCCCTGT
GTITGTACTGTGGGGCTCAATCTCGGTTCAATCTCGACGCACCTGATGCTTTGTTCCCTGT

CTACTCGATGAAGAAGCAATTACTTCTCAGGACAACTCGGTACCCCTARATACAGATTTT
CTACTCGATGAAGAAGCAATTACTTCTCAGGACAACTCGGTACCCCTARATACAGATTTT

GAGCTTCGTGATCCTACAACTGAAATCAAATAGAAAAACTAATAAGTTAGTTAGAGTTTG
GAGCTTCGTGATCCTACAACTGAAATCAAATAGAAAAACTAATAAGTTAGTITAGAGTITTG

TTATATTTACTGCCATTAAATAACTCTGTAATGTAAATAATAAACCATTTAACTCAATAT
TTATATTTACTGCCATTAARATAACTCTGTAATGTAAATAATAAACCATTTAACTCAATAT

G TATAGAATGAGAA. G G AGTTAAAGAGAGAGAGGAAGAAAACTCAT
GAAATATAGAATGAGAAAAAGAAAAAGAAAAAGTTAAAGAGAGAGAGGAAGAAAACTCAT

TTTCAAATTCTCTATACTTGTITGATCCTIGAATAAGTTGAATAARAAGCTCTATGGCGGC
TTTCAAATTCTCTATACTTGTTTGATCCTTGAATAAGTTGAATAARAGCTCTATGGCGGC

Dur. 1c

TTCAAAGTGGATGTAGGCACTATTAGTCGAACCACAATAAATTTGTTATGTTCTTITTGCT
TTCAAAGTGGATGTAGGCACTATTAGTCGAACCACAATAAATTTIGTTATGTTCTTITTGCT
AGTCGAACCACAATAAATTIGTTATGTTICTTITIGCT

ATTCCTTGTAATCTCCATAAATATTTTCTTACTAAGCTCTAGAAATCTGCTTGTCAAGAG
ATTCCTTGTAATCTCCATAAATATTITICTTACTAAGCTCTAGAAATCTGCTTGTCAAGAG
ATTCCTTGTAATCTCCATAAATATTITICTTACTAAGCTCTAGAAATCTGCTTGTCAAGAG

ATTAGGTATCATTTATGCCTITTTATATTTICCTTITCGGTTGCATATCTTGAGCTAGTTAAG
ATTAGGTATCATTTATGCCTITTITATATTICCTTITCGGTTGCATATCTTGAGCTAGTTAAG
ATTAGGTATCATTTATGCCITTITATATTICCTTITCGGITGCATATCTTGAGCTAGTTAAG

ATCGAGAGGTTACTGTTGTTGAAACCGAGATTAGTATCTITGGATTAACACGTGCCTACC
ATCGAGAGGTTACTGTTGTTGAAACCGAGATTAGTATCTTITGGATTAACACGTGCCTACC
ATCGAGAGGTTACTGTTGTTGAAACCGAGATTAGTATCTTTGGATTAACACGTGCCTACC

AAAATTTGAAATTTTGTATTTACCCCATTICATTGGATAATAAGCAATTCTTATAGTGTTA
AAAATTTGAAATTTTGTATTTACCCCATTICATTGGATAATAAGCAATTCTTATAGTGTTA
AAAATTTGARATTTTGTATTTACCCCATTCATTGGATAATAAGCAATTCTTATAGTGTTA

TCAATTAAACTCCTATAAAGTGTAATAATTGAATCCATGAACTATTTTCATATGTAATCT
TCAATTAAACTCCTATAAAGTGTAATAATTGAATCCATGAACTATTTITCATATGTAATCT
TCAATTAAACTCCTATAAAGTGTAATAATTGAATCCATGAACTATTTTCATATGTAATCT
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TAATAAAATGAATTTAGAAGTTTAATTAAAATAATATATTTTGTATGCTATTTTTCAAAG
TAATAARATGAATTTAGAAGTTTAATTAAAATAATATATTITIGTATGCTATTITTICARAG
TAATAARATGAATTTAGAAGTTTAATTAAAATAATATATITIGTATGCTATTITTCARAG

TTTGAAGAATGTGTTAATTGATACACATACARAARAATCTAGGTITTACATGAARAACTAT
TTTGAAGAATGTGTTAATTGATACACATACAARAAAATCTAGGTITTACATGAAAAACTAT
TTTGAAGAATGTGTTAATTGATACACATACAAARAAATCTAGGTTTTACATGAAAAACTAT

GGAAGTGAAAGATAGCATCTAATATTTTATGACACAAAATGCAAACTAATATATAAAGGA
GGAAGTGAAAGATAGCATCTAATATTTTATGACACAAAATGCAAACTAATATATAAAGGA
GGAAGTGAAAGATAGCATCTAATATTTTATGACACAAAATGCAAACTAATATATAAAGGA
TGACACAAAATGCAAACTAATATATAAAGGA

TTTAATTAATTTTTATAGGTTTCAAATTTGTTAGACTTGTCAAATACAAAATTTTATTGA
TTTAATTAATTTTTATAGGTTTCAAATTTGTTAGACTTGTCAAATACAAAATTTTATTGA
TTTAATTAATTTTTATAGGTTTCAAATTTIGTTAGACTTIGTCAAATACAARATTTTATIGA
TTTAATTAATTTTTATAGGTTTCAAATTTGTTAGACTTGTCAAATACAAAATTTTATTIGA

ACCAAATACATACAAACATCAAAATTAAGAACAGAAAATCTAAATTCAAATGAAATTTAT

ACC. TACATAC. CATC. TTAAGAACAG, TCTAAATTCAAATGAAATTTAT
ACC. TACATACAARACATCAAAATTAAGAACAGAARATCTAAATTCAAATGAAATTTAT
ACC. TACATACAAACATCAAAATTAAG GAAAATCTAAATTCAAATGAAATTTAT

TAATAGAAAAATTAGAAAAAAGAAARAAGAAAATAAAAGGAATCGTATIGTTITTITCCTTC
TAATAGAAAAATTAGAAAAAAGAAARAGAAAATAAAAGGAATCGTATIGTITTITCCTTC
TAATAGAAAAATTAGAAAAAAGAAARAGAAAATAAAAGGAATCGTATIGTTITTITCCTITC
TAATAGAAAAATTAGAAAARAGAAAAAGAAAATAAAAGGAATCGTATTGTITITICCTITC
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CTTTTTCCCATITGAGAGGTGAATAAAGCTAATTGAGCTGCTCTAACTICCTAATCTITTA
CTTTTTCCCATTTGAGAGGTGAATAAAGCTAATTGAGCTGCTCTAACTTCCTAATCTTTA
CTTTTTCCCATTTGAGAGGTGAATAAAGCTAATTGAGCTGCTCTAACTTICCTAATCTTTA
CTTTTTCCCATITGAGAGGTGAATAAAGCTAATTGAGCTGCTCTAACTICCTAATCTITTA

TGCTTTCCCCATAAAGCTTTCCCAACTGCGCGTAATCGTATAAATGGAAAATTGACCTTT
TGCTTTCCCCATARAGCTTTCCCAACTGCGCGTAATCGTATAAATGGARAATTGACCTTT
TGCTTTCCCCATAARAGCTTTCCCAACTGCGCGTAATCGTATAARATGGAARATTGACCTTT
TGCTTTCCCCATAAAGCTTITCCCAACTGCGCGTAATCGTATAAATGGAAAATTGACCTTT
TCGTATAAATGGAAAATTGACCTTT

CCAACTAGATTCTTCCAGAACTAAACAATACGTAACACGCAAGTAATCAAAGACACGTTT
CCAACTAGATTCTTCCAGAACTAAACAATACGTAACACGCAAGTAATCAAAGACACGTTT
CCAACTAGATTCTTCCAGAACTAAACAATACGTAACACGCAAGTAATCAAAGACACGTTT
CCAACTAGATTCTTICCAGAACTAAACAATACGTAACACGCAAGTAATCAAAGACACGTTT
CCAACTAGATTCTTCCAGAACTAAACAATACGTAACACGCAAGTAATCAAAGACACGTTT

CATTTTCCTATAGAATATTATAGTTATICGTGATTAACGGAAGTCGGCAATTTTAGGTAT
CATTTTCCTATAGAATATTATAGTTATTCGTGATTAACGGAAGTCGGCAATTTTAGGTAT
CATTTTCCTATAGAATATTATAGTTATICGTGATTAACGGAAGTCGGCAATTTTAGGTAT
CATTTTCCTATAGAATATTATAGTTATICGTGATTAACGGAAGTCGGCAATTTTAGGTAT
CATTTICCTATAGAATATTATAGTTATICGTGATTAACGGAAGTCGGCAATTTTAGGTAT

AAATACGTGAATTCTCGAGCGCTAATTT
AAATACGTGAATTCTCGAGCGCTAATTT
AAATACGTGAATTCTCGAGCGCTAATTT
AAATACGTGAATTCTCGAGCGCTAATTT
AAATACGTGAATTCTCGAGCGCTAATTT
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