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WNaobpeTteHne OTHOCKUTCH K
nocnegoearensHocTAM AHK, pacnonoxeHHsIM B
3'-5'-HanpaBneHnn, U WX WUCNONL30BaHUK ONA
ynpaBneHus aKcrnpeccuei reHoB B
PA3BMBAOLMXCH  CeMeHaxX  pacTeHWA U’
NPUMEHEHUIO NOCMNeAHWNX.

MayuyeHve 3KCNpeccMM TreHOB  pacTeHuid
no3BONMNO chenatb psag  obWMX BLIBOAOR
OTHOCKTENbLHO SNeMEHTORB, KoTOpLIe
KOHTPONMUPYIOT SKCNpeccuio. PacTeHus, kak W
Opyrie opraHWambl, Kak NPOKApWOTHI, Tak W
3yKapWoThl, cogepKaT KCoHCepBaTWUBHBIE  WIK

KOHCEHGCYCHEIe nocnegosaTensHoCTH B
5'-HanpaeneHWK oT canta MHUL ALK
TpaHCKpUNUKMK reHa, KOTOPLIA, BMOMMO,
cnocobeH perynupoBaTthb CKOPOGCTU
TPAHCKPUNLUWHK. B ayKapuoTax aTH
nocnegoBaTensHOCTU  BKNOYaloT — chparMeHT,
0BLIMHO  CcOCTaBNALWMA 25 nH., B
5'-HanpaBneHW  ©T  ydacTka  MHULMaL MK
TRAHCKPUNLAK, KOTOPLIRA WMeeT

nocnepopaTensHoOCcTb TATAA/TAA/T, Tak 4TO ero
HasbiBawT TATA-Onok.

Pcnb 3TOro TATA-Onoka, BUAUMO,
3aKnYaeTcd B OfNpefdeneHuM  Hadana
TpaHckpunummn ans PHK-nonumepaswl 1. Bropyto
nocrnegoareneHOCTe B 00paTHOM HanpaeneHuu
HasbiBawT CAAT-Onok. OH 0BblMHO CcOpepMuT
okcrno 75 nH. B cOparHoM HanpaBneHuM oT
yyacTka WHWLMaLWK TPaHCKPUNLWKM U CBA3aH C
perynMpoBaHnem 4acToThl WHULMaLnm
TRAHCKPUMILUMK. Y  pacTeHWA  KOHCEHCYCHbIe
nocnegoBaTensHOCTU MOryT UmeTs Bug CCAAT
N mHorga AGGA. Ograko HeobsazaTenbHo
nodasa 13 3TUX anbTepHATUBHBIX KOHCEHCYCHLIX
nocnegoBaTeNsHOCTER OOMKHA NPUCYTCTROBATL
BO BCex [reHax  pacTeHuid.  YKasaHHble
bparmMeHTbl NocnefoBaTenbHOCTER W CBA3AHHLIA
c HuMmM  yyactok [OHK, copepwawmi  7-90
HYKNeoTMOoB B OOpaTHOM HanpaeneHWW ot
yyactka  MHWUWauMK  TPaHCKPUMUWKM,  4acTo
HasblBalT npoMoTopoM. B ofwem cnydae B
5-HanpaBneHuWn o©T Yy4yacTka npomoTopa, a
Hawbonee 4acTo B npefenax npuonvanTensHo
2000 HyKneoTWOOB OT Hero, pacnonaralwTcs
LUC-aKTUBHLIE SMNEMEHTHl, KOTOopble BapbWUpyoT
CBOWCTBA NPOMOTOPOR W CnocobHLI
MOOYNUPOBATE TRAHCKPWUNUWOHHYIO aKTHUBHOCTL
KaK KOHCTUTYTMBHBLIM, TaK WM HEKOHCTUTYTUBHLIM
obpaszom. YkasaHHbIe LMC-aKTUBHbIE
nocrnegoBartensHOCTH MOXHO HasblBaTb
younuTenamu (ecnn OHW OTBeYaroT 3a YCKopeHne
TRAHCKPUNLMW) UMW TNYLUATENAMK {(€CNN OHK
OTBEYalT 3a MoAaBneHWe  TPAHCKPUMLMK).
Younutens W rnylwnutenn 4acto ABNAKTCH
canTamu, K KOTOpPLIM MPUCOEOUHAITCH WNKW C
KOTOPBIMA  B3aUMOASACTRYIOT ©enku  azep.
Mogynupylowme 6enkn  d4ep  HasbiBakT
TpaHc-akTWBHbIMKA  chakTopamm.  OHKW,  Kak
cYMTaeTCA, ABMAKTCH COYeHb BaMHbIMWA And
HEKOHCTUTYTUBHBIX nnu perynupyembix
AKCMPECCHA, W MOTYT OKasaTbCA pellatowm
haKkTOpPOM aKTWBHOCTU TEHa B KOHKPETHbLIX
TKAHAX WM opraHax WNM Xe OHW  MOryT
OTKNUKATECH Ha BHELWHee CTUMyNUpyOLLes
Bo3felicTene. CBHA3b Mexay NpucoeduHeHUeEM
YKa3aHHbIX GenkoB [ 31eMeHTCM
YCUNUTENL/MMYLWKTENE  MOXEeT  OnpefenaTb
TPAHCKPUNUWOHHYKO  aKTUBHOCTL.  BolgeneHue
reHOB, KOTOPLIE AaKTUBUPYHOTCH TEMMOM, CBETOM
AN OeAcTBUeM XMMWYECKMX CO8AMHEHWHA, TaknX
KaK SHAOIEHHLIE TOPMOHBI, UMW aKTUBMPYHOTCH B
cneyndmuyecknx opraHax, TakMx Kak cemeHa,
NUCTBA WUNKW  LBETKW, MN03BOMSeT MpPOBECTH
aHanua akTopoB, KOTOPLIE NOMOraoT BLISBUTE,
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kakum obpasom perynupyetcsa skcripeccus. Bo
MHOMMX, HO He BO BCeX, chyyaax 6eno
noKasaHo, 4TO KOHCTPYWMPOBAHUE XUMEPHbIX
reHoB, KOTOpble codepXar npoMoTopsl W
HeobA3aTeNnbHO LUC-3MeMeHThl, W3  JaHHoro
perynupyemoro reHa " KoAnpYLoLLLen
nocrefoBaTensHOCT penoptepHore Genka, He
CBA3GHHOIO, KaK MpaBMNo, ¢ YKa3aHHbIM
NpoMOTOpPOM,  MPUBOOWT K perynupyemMoi
3KCMpeccun penoprepHoro  rexHa. Bbinu
NPeAnpUHSATEl  NAWEe  OTAeNbHble  MOMbITKA
MCrNonb3oBaTh npomMoTopbl 13
cemACnelUdPUYHBIX TeHOB MpU  3KCTIPEcCUK
nocrefoBaTtensHOCTEM  MeHOB B CEMEeHMW,
koTopble MMBo OBLIMHO He SKCMpeccUpyloTes
cemacneyndpuyHeiM obpaaomM, nNuBo TpebyroT
NEUMEHEHWNA WIMEHEHHOR CXeMbl SKCMPEecCcUu.
Bo Bcex cnyyadx B XUMepHbIX TreHax,
pa3pabotaHHbLIX  And  cemAacneumduyHOr
SKCMPeccun,  WMCNombayloT  PerynatopHble
cUrHansl KM NPOMOTOPLI ANA 3anacHbIX (storage)
BenkoB cemaH. OgHaKo 13 paboT No sKenpeccun
reHoB 3anacHelx 6enkoB cTano o4eBUMAHO, YTO
3KCMPecCcHsl HadMHaeTcsl Ha CPaBHWUTENBHO
noagHel ctagum ambpuoHanbHOrO pa3BuUTUS, a
WMEHHO Kak Tonbko sMOpwoH JocTturaet (ans
ABYACNBHBIX pacTeHWH) KNacCU4ecKoW dopmebl
HKryTuka. Takum oBpasom, XoTH 3anacHole Genkn
SKCMPECCUPYIOTCH Ha BbICOKMX YPOBHAX W KX
perynipoBaHve  4acto  ABNAETCA
TPAHCKPWUNLUMUOHHLIM,  BPEMA U YpPOBeHb
3KCMPeCcCH MOTyT He oKasatThbel WaeanbHbIMA
ana I'IpVIMeHeHI/II?I, 3aBUCALLMX OT TUNa CeMAH. Mo
3TOA  NpuWdaMHe  NpeacTaBnsieT  WHTepec
BbiiBNeHWe  Apyrux  cemMsacnelnduyHbIX
NpoMOTOPOB W younutenei, obnagawLimnx
BpPEMEHHOW WNW KNEeTOMHOW CneuudrUYHOCTLIO,
OTNUYHOM OT 3anacHbIX 6enKoB GeMAH, TaKMX Kak
ek oneo3snHoB.

[anee npuBOAATCA  OpraH- WK
TKaHecneuuguyHble perynatopHele
NocrneAoBaTensHOCTH, KOTOPbIE UCNOML3YIOT AM1A
OpraH- WNKU TKaHecneuWUIHOR SKCNpeccuu B
TPAHCPROPMUPOBAHHBLIX PacTEHKUAX. B
HacToAllee BpeMA M3BEeCTHO HeCKONbKO CTaBLUKUX
"KnaccUYecKUMK"  NpUMepoB  perynvpyemMci
3KCMpeccn reHa Genka
XnopanedemMukonaueTunTpaHcdepassl,

KoTOopas MoXeT ©ObiTb  SKCnpeccupoBaHa
33aBMCUMMBIM OT cBeTa W opraHcneludmnyHLIM
06pasomM B TPAHCTeHHbIX pacTeHWsaX, ecnu
KOAWPYIOLLY 0 NOCNeAoBaTENBHOCTL
penotepHoro Genka cnuBaloT ¢ NPOMOTOPOM K
npedllecTByloled nocneaoBaTensHOCTLIO reHa
ropoxa, KogupytoLero
prbynoaa-bugocdartkapbokeunasy (Fluhr.,
Science, 1986, vol. 232, p. 1106-1112).

Sengupta-Gopalan et al., Proc. Natl
Acad. Sci. USA, 1985, vol. 82, p. 3320-3324,
coobLWaloT 06 IKCNPECcMU OCHOBHOIO 3anacHoro
Oenka paHUy3cKoro ropoxa, HasblBaemoro
OeTa-thazeonuHOM, B pacTeHuax Tabaka. leH
3KCMpeccupyeTca WUMeHHO B cemMeHax W NUllb
He3HauWTeNbHO B APYIMX YacTAX pacTeHWs.
OfHaKo KOHCTPYKUWK, KOTOpble MPUMEHMMNK
Sengupta-Gopalan et al., He BbiNK XUMEpPHBIMU.
Bein MCNonbL30BaH MCIMHBIRA reH
BeTa-chazeonuHa,  BKIKYAOWMA  HATUBHYHO
5'-chnaHkMpylolLyo NMocrnefoBaTenbHOCTb.
Mocrnegylolne  SKCNEepPUMEHTHEl ¢ APYTMMK
obpazuamn (Radke et al. , Theor. App.
Genet.,, 1988, vol. 75, p. 685-694) wunn
apyrimm - reHamm (L. Perez-Grau, R. B.
Goldberg, Plant Cell, vol. 1, p. 1085-1109)
noKasanu, 4TO 3KCMpeccksd  aensgeTcd
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cemacnelndpuyHOR kak B cnyqae Arabidopsis,
Tak W Brassica; Radke et al. (1988, cm.
BbllLUe) WUCMonb3oBanu  "MedveHbld” reH, T.e.
MOMHBIA reH HanuHa Nc HeTpaHCNMpPyemMyto
"MeTKy".

B cnyyae opraH- W TkaHecneumduiHoR
3KCNPECCHM MOXHO MPWMBECTM pAf MPUMEPOB,
KOTCphle NOKa3bIBaAT, yTO
nocnegoBaTensHOCTH, pacnonoxeHHbIe B
oBpaTHOM HanpaBneHWK OT yYacTka UHULKMAaL WK
TPAHCKPUNUWK, MOXHO UCMONL30BaTh  Ans
npuaaHWa  opraH/TKkaHecneunguyYHOCTH  TeHy,
BBEJESHHOMY B pacTeHWs MeTodamMW TeHHOR
WHXKEHEDPWUN. Mpumepsl BKNHOYAKT
perynipoBaHue MeTodami reHHoOW WHKeHepuK
cemacneymduyHeix reHos (Radke et al., 1988,
cm. Bollwe);, Bustos et al, Plant Cell, 1989,
vol. 1, p. 839-853). B oboux npuMmepax
nocnegoBaTensHoCcTM B 3'-5'-HanpaBneHun oT
KOAMPYIOLKMX  nocnegoBaTensHocTeld  6enkos
CeMsiH NPUCOSOUHAIOT K PenopTepHOR MeTKe
(nu6o B Buas PHK, nubo B BWae Oenka), v
cemacnelnpuyHoCTb noATBepaawT
SKCNpeccHer penopTepHoro reHa. Bo Bcex
cnydasx aTo ObiNM reHbl 3anacHblx Benkes,
OTNMMYHbIE OT ONneo3snHa.

PparmeHTol JHK, KOTOpble MOTYT NPUBOAUTE
K cemacnelyHol sKkcnpeccum, SBMASINTCH B
HacToAlWEee Bpems OOBbEKTOM  MHOMMX
MccnegoBaHniA. Marcotte et al. (W.R.
Marcotte, |.S. Russel, R.8. Quantrano, Plant
Cell, 1989, vol. 1, p. 969-976) wayyanu
Em-reH nwenuusl W nNpeanoxunvM - aga
parmeHTa, HasBaHHble "Em-6nokamn", koTopbie
MOTyT urpatb ponb KOHCEHCYCHBIX
nocnegosaTensHOCTER ANA ceMAcnelnduyYHOR
3KCNPecchn. MIHTepecHo OTMeTUTL, YTO OAUH U3
yKasaHHbIX  6noKoe, NOMyYMBLUWMA  Ha3saHWe
EM-2, aHanorudeH 6noky, HangeHHOMY B ApYTnX
reHax oAHOAOMbHLIX (TPUTULUWUH M3 NSHWUE!) K
Odaxke OBYACMBHbIX (6eTa-KOHMUUWHWUH M3 COWN).
Hatzopoulos et al. Plant Cell, 1990, vol. 2,
p. 457-467) nccnegosanuy nocnegoBaTensHOCTH,
ynpaenawowye aMBpUOHCNELNDUHHOR
aKkcnpecced reHa 6Genka MUAMAHBIX  Ten
MOPKOBW. BbIN BoiSiBNeH pag parMeHToB,
cogepawmx 6onbwoe 4ucno 3BeHbeB AT,
KOTOpEIE 3allMLEeHEl OT pacllenneHust Bo Bpems
obpaboTtkn [OHKa3od npermylecTBeHHO C
NOMOLLBK TpaHc-akTWBHLIX BenkoB. OaHako He
BbLINO NOKasaHo, YTO BblAeneHHble ddparMeHThl
ABMAKTCA KOHCEHCHEIMK hparMeHTaMm onga
OpYrix cemacnelMnyHbIX reHoB.

DeClercg et al, Plant Physiol, 1990,
vol. 94, p. 970-979 ucnonsaoeanu NpomoTop 2S

ansbymmHa  pacteHus  Arabidopsis w»
KOMEWHUPOBAHHBIE KOAWMpYHOWMWE
nocneaoBaTtensHoCcTU 238 ansbymmnHeB

Arabidopsis n Gpa3vnsckoro opexa. CnusHwe
OCYLLeCTBNANK MO yyacTkaM €  HW3KOW
KOHCEepBaTUMBHOCTLID.  TpaHcdopMaumMm  Kak
Tabaka, Tak W Brassica napus npuBoAsaT K
ceMacnelMpuyUHOR  SKCNPecCUun W TOMWHOMR
aKKyMynsaunun  MoAMDULMPOBAHHbBIX  3anacHbIX
Denkoe. ¥YpoBHW aKkcnpeccun coctaendanu ot 0,05
no 0,3% ot obLero kneTodHoro tenka.

Adpyram NEUMEpPoM STOM chopmel
ceMACNelNPUUHOR  SKCMpPeccH  YyKepoaHOR
nocnegoBaTeNsHOCTU ABNASTCH SKCNPeccUs
nei-sHKepanMHoOB B cemeHax. Ong nonyyeHus
CeMACNeUMPUUHOR  SKCNPEeccUn  XMMEPHYIO
nocneposatensHocts [OHK, koaupylowyio 25

ansOyMWH, W KOPOTKWA  OMWrOHYKNeoTWA,
KOOWPYIOWWA NeR-sHkedanH  (NeHTanentun),
BBOAAT B KOOWPYIOLLYHO anbGyMUH
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nocnegoBaTensHoOCTE  Mexgy 6-Mm 1 7-M
uMcTenHamMm HatueHoro Genka (Vanderkerhove
et al. , BiofTechnology, 1989, vol. 7, p.
929-932). YKkasaHHbIA reH BHOBb 3KCNpeccupyeT
cemsicneldpuuHsiM - obpasoM, nNoaBonss
Hakannueatb 0o 50 nmon nel-sHkedanuHa Ha
KaOKABIA rpaMm CemsiH.

[eHOMHBIE  KMCHBI, KogMpylowWe  Oenku
MAaCMMYHEIX Ten, CO CBA3AHHLIMW C  HUMW
yyacTKkami, pacnonomeHHelMKW B oBpaTHOM
HanpaeneHWW, onucaHsl AnNs AByx 06pasucs -
Kykypysel (Zea mays, Bowman-Vance and
Huang, J. Biol. Chem., 1887, vol. 262, p.
11275-112792; Qu and Huang, J. Biol. Chem.
1990, vol. 265, p. 2238-2243) U MOPKOBH
(Hatzopoulos et al, Plant Cell,, 1990, vol
2, p. 357-467). kOQHK 1 reHOMHbIE KNOHbI TaKKe
NPUBOAATCA ANS OOHOMO  KyNMbTUBUPYSMOro
MacnuyHoro pacteHus Brassica napus (Murphy
et al., Biochem. Biophys. Acta, 1991, vol
1088, p. 86-94; Lee and Huang, Plant
Physiol.,, 1991, wvol. 96, p. 1395-1397).
MosBuncs U apyrve coobuleHna ob akenpeccui
3TUX reHoB OefnkoB  MaciuuHbX Ten B
pasBuBaLMxca cemeHax. B cnyyae Zea mays
TPAHCKPUNLUKWS TeHOB, KCAUPYIOLLMX 1M30OopMEl
OenkoB MacnuuyHbIX Ten, HayWHaseTca yXe Ha
cambIX paHHUX CTaAuaX Pa3BUTKMSA CEMSAH U Nerko
obHapyxmBaetcd Ha 18-  [OeHb nocne
onblNeHWa. B HeaHACCNEPMHBIX CeMeHax, Takux
KaK cemeHa ABydonsHOro pacteHnsl Brassica
napus (Canol), skcrnpeccuss reHoe ©GenkoB
MACMNWMYHEIX Ten, BWAMMO, Ha4dMHaeTca Ha
ropasgo Oonee NO3HWMX, YEM Y  KYKypPy3bl,
craguax passutua cemad (Murphy et al,
Biochem. J., 1989, vol. 258, p. 285-293).

KpaTkoe onucaHve nzobpeTeHms.

OnuckIBatoTeA cnocobsbl M KOMNo3uLuK Ans
MCNONb30BaHWA perynaTopHOn
nocneoBaTensHOCTH  TpaHCKpUnuuK - 6enkos
MaGTTMUHBIX Ten " HeobsaaaTensHo
COCEACTBYOLER C Held B 5S-HanpasBneHun
HeTpaHCnMpyeMol nngepHon
nocneaoBaTensHOCTU AN cemacneumdudHOM
3KCNPEeCCUM  reTeponoruyHoro  reHa.  Cnocod
BKMOYaeT cTaguM  TpaHcdhopmMauMu  KNeTkn
pacTeHua ¢ nomowsk  OHK-KOHCTpyKUuWHK,
BKMOYAlOLWEH perynaTopHyto
nocneaoBaTensHOCTE U
OHK-nocnepoBatenbHOCTL, OTINYHY O oT
HaTWBHOW OTKPEITOA paMKM CYWTbIBAHWA, MO
OTHOLLUEHWKO K perynaTtopHon
nocrneaoBsaTensHOCTY, reHepalnio pacTeHns n3a
TPAHCPOPMHUPOBAHHOW KNETKA U BhbipallUBaHWE
ero B YCMNOBWAX, NPW KOTOPLIX BO3MOMXHO
obpazoBaHMe CeMmsH W  OCYLLECTBNAETCH
aKkcnpeccua nocnepoBatensHoctTy [OHK nop
TPAHCKPUMUUOHHLIM KOHTPOMNEM PerynaTopHoro
yuacTka. YkasaHHble  NocnegoBaTensHOCTH
NpeAcTaBnaAlT UEHHOCTL B TeX chyyasx, korga
Heobxcaumo MopudMuMpoBaTth, YOUNWTE UMK
NoAABUTE 3KCMpeccUio NpodykTa cemMeHu. OHU
TaKe MOTMYT WCNOML3IOBATLCA AMNS NOMyYeHus
MOAMDULIMPOBAHHEIX  CeMSH,  CoAepXallunx
JyxepodHele ©OenkW, ¢ LUenclo  youneHus
Ka4yecTBa CeMsiH.

Ha dwur. 1 npueBegeHa cxemartndHasn
anarpamma  Bektopa pPAW4, BkMYakwero
perynaTopHyto nocneaoBaTensHOGTE ONeo3nHa,
WHHLMWPYIOWMIA  KOQOH, uyxepogHyo  OHK,
KOTOpas  JOMKHA  SKCNpPecCUpOoBaTHCS,
TEPMWHATOPHYIKD NocnefgoBaTtenbHOCTE Oneo3uHa
n reH yCTOVIHI/IBOCTI/I K aMMNULWNIINMHY .

Ha cur. 2A nokazaHa nocnegoBaTensHOCTb
OHK reHomHoro knoHa Arabidopsis (nocn. ua. N
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1), kogumpytowero 18 kfda 6Genok MacrnnyHoro
Tena. OTKpbITAs  paMKka  CUMTLIBAHKS
NpepLIBAETCA KOPOTKUM MHTPOHOM (MOMedeH), a
[Ba 3SK30Ha TpaHcnupyloTcs n ofosHaqalTces
OAHOGYKBEHHLIMKA  CUMBONAMK,  MPUHATEIMU
MexayHapoOHbIM  COK30M  TEOPeTUHEecKod u
NpUKNagHoi xumunn (MIOMAK) ang aMMHOKMCNOT.

Ha cdur. 2B npuBegeH pecTpUKLMOHHLIA
chparMeHT na reHOMHOM Gubnmotekm
Agrobacterium EMBL3, «oTopbld BKNoYaeT
KoOMpYIOLWY nocnegoeatensHocTs 18  kfa
Benka Macrm4Horo Tena. BblgeneHo
I'Ipl/16]'|l/|3I/ITej'IbHO MeCTONONOXeHe
KOAMPYIOLLETo y4acTKa.

Ha cur. 3 nokasaHsl BosgercTBMA 18 MM
abcoun3cBod KMenoTel (ABA) Ha SBOMOLWOHHYIO
sKkenpeccuwo  MPHK  oneoavHa  meTogom
HosepH-bnot aHannaa sceid PHK. A) (70 MKr Ha
JOPOXKY) C UCTIONE30BAHWEM B KadecTBe 30HAA
50 Hr OB990, MeYeHHOTO ¢ NoMOoLE ZPgLIT®
(¢ yOoensHoOW akTUBHocTe OHK 109 pacnagoe B
MUWHYTY). 3apoabilum Ha ctagumn agpa (H) (13-4
AeHb), Krytuka (T) (17-A AeHb) v cemsadonu
(C) (21-25-F OeHb), BhIpallEHHbIE U3 MUKPOCNOP
n obpaboTaHHble (+) n HeocbpabotanHele (-) 10
MKM  abcumna3oBciA KWCNOTHI B TedeHue 48 u.
MaTHO aKCNOHWMPYIOT Ha nneHky Kodak XARS npwu
70°C B TeyeHne 20 MUH. KaxKylLuecs pasnuyua B
pasmepe MPHK Ha pasHbix AOpoXKax Bbi3aBaHb
BMUAHWEM Pa3NWYHOroO KoNUYecTBa Kpaxmana B
pasHbiX npenapatax MPHK. Ha Bce A0powky
HaHOCAT OfIMHAKOBOE KOMUYECTBO COSAUHEHWH,
YTO OMpedenslT No UIMepeHu coaepKaHua
OD260 W no OKpaWWBAHWKD C NOMOLULED
BpoMuaa stuand. B) OkenoHUpoBaHue dur. 3A B
TedMeHne 45 v, C) OrHocuTensHasd
MHTEHCUBHOCTE HakonneHuq MPHK,
onpedensemMas METOAOM  CKAHUPYIOLLERA
AEHCUTOMETPUM.

Ha dwmr. 4 nokasaHa  TkaHeBas
cneynduyHOCTL oneosnHa. 50 MK nonu(A)+PHK
na3 kopHer (R), kannyca (Ca), cemagons (Co),
nueteeB (L) v 3urotHelx amBpuoHoB (E) Yepes
24 pOHA nocne UBeTEeHWA UCCneaytT OeACTBUEM
50 Hr OB990, MeveHHoro PgLiTd (¢ yaenbHGI
aKTUMBHOCTLH OHK 108 pacnagoB B MUHYTY).

Ha dwur. 5 nokasaHa sBonduuvoHHas
YYBCTBUTENBLHOCTE CUHTE3a GEenKoB MAacnUYHLIX
TEN OT NPUMEHeHWs abCUU30BCHA KWUCNOThI.
[MapHble KOHTpObHbIE OOpasubl (Jopoxkn A, C,
E, G) n obpasysl, obpaboTaHHbIE C NOMOLLLHD
abcuwnaceoi Kkuenetel (gopoxkkn B, D, F, H)
nomew@aloTr B adellky ¢ NpUGNU3UTEnsLHOR
yAenesHoA aktueHocTelo 10000 pacnajoB B
MUHYTY Ha aveiiky. Bece obpaaybl ctpabatbiBaoT
B TeueHWe OByX AHelr abCUM3CBOW KWACNOTOH, a
3aremM nomMevarT B TeueHWe 4 4 C NOMOLLbIo
[ 32S]-MeTUCHWHA ¢ aKTMBHOCTLIO 1,85 MBK/MIT,
Dopoxkn A u B - 10-gHeBHble KyNbTyphbl,
npocesHHbIE Ha CUTE C Pa3MepoM Aqeek 62 MKM,
C Uernblo BbASneHWa rmobynapHbIX 3MOpUoHOB.
Oopokknr C n D - 13-OHeBHble KyNbBTYypRHI,
npocesHHbIe Ha cUTe C pasMepoM guyeek 125
MKM, C Lenblo BblAeNeHNs aMOpMOHOB Ha cTagmu
obpasoBaHua sagpa. Hopoxkm E wn F -
17-AHEBHLIE KYNETYPLI, NPOCEAHHEIE Ha CUTE C
pasmepomM adeek 250 MKM, C LUenblo BelgeneHns
SMBPUOHOB OT CcTaAMK 00pPAa3oBaAHUA KIYTUKA [0
cTagun obpasoBaHna cemagonu. fJopoxkn G n H
- 25-AHeBHbIE KybTYPbLI, NPOCEAHHbIE HA CWUTE C
pasmepom adeek 500 MKM, C LeNblo BeIgENEHUA
amBpuoHa Ha cTaauu oGpasoBaHna cemaaonu.

B COOTBETCTBUM c HaCTOALL MM
naobpeteHnem 3aasnawTca OHK-KOHCTPYKUMK,
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KOTOpbIEe MO3BOMAT OCYLLECTBMTE MOAYNALUIO
heHoTUNAa pacTeHUs B CeMeHax, B YacTHOCTH BO
BpemMs paHHUMX CcTaguid  smBpuoHansHoro
paseuTiA. 3aasndaotca JHK-KOHCTpyKLMe ans
perynipoBaHUs TPaHCKPUNUWKM B ceMmeHax ¢
UCMOMbL30BAHNEM HETPaHCMNMPOBaHHbIX
nocnegoBaTensHOCTEN FeHOB B S'-HanpaBneHun,
KOTOpbIE aKTWBHbI B TeYEHUWE pPa3BUTUA OT
nosgHel mobynapHoW cTtagmy OO COo3peBaHUs
ceMaH (ctagua cemagonu). B npamom
HanpaeneHW nNog  Y4acTKOM  WHULKaLWK
TPAHCKPUNUMKM reHa ©enka MacnuuHbX —Ten
JOrmKHa pacnonaraTtecs HYXHas
OHK-nocnegoeatensHOCTE,  KoTopada ©yoer
nonyyeHa U KoTopas No3BonaeT UHTErpUpoOBaTh
TPAHCKPUNUUOHHYIO KacceTy B FeHOM KneTKW
pacTeHnd. Takum o00pascMm, B NpPAMOM
HanpageneHWn oT yyacTKa WHULWaL WK
ceMAcnelMpUUHOR TpaHCKPUNUMKM MOXeT ObiTh
BKMHOMEH MHOMXECTBEHHLIA KNOHWUPYIOWMWIA CarT,
TaK yTO ans pa3HoobpasHbIX
LHK-nocnegoeatensHOCTER MOXHO
abheKTUBHO WUCMONb30BaTh  MHTErpaLMOHHYH
KOHCTPYKLMIO.

Ocobuii WHTEepec npegctasnser
perynatopHas nocnefoBaTensHOCTh reHa
OenKoB MacnUYHLIX Temn, NPeuMyLLIecTBEHHO reH
Oenka MacnuuHLbIX Ten, SKenpeccupyembld B
MaCNWYHEIX CeMeHax ABYAONbBHBIX pPacTeHWRA.
Cooblwaetcq, 4to OGenkkv MacnWyHblx  Ten
HaKkannMBAlOTCH 3HAYWTENBHC no3gHee, Yem
Apyrie macna (Tpurnvuepuas) WnK aanacHule
Genkn. 9Ta NO3OHAA SKCNPEeccKa orpaHuYnBasT
LeHHoCTb MiobbIX MPOMOTCPOR, CBA3AHHBIX C
YKa3aHHbIMW reHamMK ans cemsicnelncdUyHOR
SKCMPEeCCUK, NMOCKOMBKY WX HelNb3d WCMoNb30BaTh
Ana MogndKaL M SKCNpeccu reHoB Ha paHHWX
cTaguax smbpuoreHesa. OAHaKO HeOKWAAHHO
ObLINO OBHAPYKEeHO, YTC 9KCIPeccUs YKasaHHbIX
reHoB B CeMeHax ABYAOMEHBIX MACHWUHBIX
KynbTyp HabnwJaeTcs 3HaYUTENEHO paHes, Yem
CYMTANoch [0 HAacTosAWero BpeMeHW. Takum
obpazom, NPOMOTOPLl W SNeMeHTbl YKasdaHHbIX
reHoB, pacnonoXeHHLIe B obpaTHOM
HanpaeneHWW, NPeAcTaBNsAoT UEHHOCTE Ans
LLIWPOKOro NPpUMEHeHUs, BKTHOYas MOgAUKaLMo
metabonuama Ha paanuyHbIX chazax
aMBpuoreHeaa, KoTopble npenWwecTByOT
HakonneHWo 3anacHblx Genkos.

Benkn macnuuHeix Ten uaeHTUuLMpoBaH.I
Y LUMPOKOrO Kpyra TakCOHOMWYECKW pasniuHbIX
BUMOoB (CM. , Hanpumep, Moreau et al, Plant
Physiol, 1980, vol. 65, p. 1176-1180; Qu et
al., Biochem. J., 1986, vol. 235, p. 57-65).
YKkazaHHble 6enkKm  nokanv3oBaHel MWL B
MacNWYHBIX Tenax WM He obHapyXMBalTcH B
opraHennax TkaHer osower. B Braccica napus
(panc) umelTCcA NOo  KpaliHeld Mepe Tpu
nonunenTWaa, CBA3AHHBIX C  MacnWYHbIMA
TenaMmu pazeWBarollMxca cemaH (Taylor et al.
1990, Planta, vol 181, o} 19-28).
Konuuectea U paamepbl GeMKoB, CBA3AHHLIX G
MACMNMYHEIMKA TENaMK, MOTyT W3MEHATLCA OT
obpa3sua k obpasuy. B kykypyse, Hanpumep,
WMEIOTCH YeThIPpe MMMYHONOTMYECKU PaanuHbIX
nonunentTuWaa, KoTopble BCTpeYalnTCcd B
MacnuyHelx Tenax (Bowman-Vance and Huang,
J. Biol. Chem., 1988, wvol. 263, p.
1476-1481). Boino nokasaHo, 4TO OMeC3UHb
BKMIOYAIOT  Y4acTKW ¢ uepelyollercs
rMapoOUNbLHOCTED, TMAPOGHOCHOCTEED,
rmgpocpunsHocTeio (Bowman-Vance and Huang,
J.  Biol. Chem., 1887, wvol. 262, p.
11275-11279). beinu nonyJeHsbl
nocneaoBaTensHOCTU aMUHOKUCTOT ONeo3UHOB,
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BblAEMNEHHbIX U3 KyKYpPY3bl, panca 1 MOPKOBMK (CM.
cooTReTcTBeHHO Qu and Huang, J. Biol. Chem.,
1890, vol. 265, p. 2238-2243, Hatzopoulos et
al,, Plant Cell, 1990, vol. 2, p. 457-467).
B MacnuuyHbIX pacTeHWAX, TakWX Kak parnc,
COAepXaHWe OneoavHa MOXEeT COCTaBMATb OT
8% (Taylor et al., Planta., 1990, vol. 181,
p. 18-26) oo 20% (Murphy et al., Biochem.
J., 1989, vol. 2B8, p. 285-293) or obuwero
KonuuecTea Genka B cemeHax. 3TOT ypoBeHb
CPaBHUM C KOMUMYecTBaMW, HaWaeHHbIMKM ANf
Opyrix aanacHbix 6enKkoB.

Ocolbhll MHTEepec NPEeAcTaBnfeT yyacTok
WHULWALAK  TPaHCKPUNLKK, CBA3aHHLIA C
PaHHUMK cTaaUAMKM smBpUOreHesa, B YacTHOGTK
¢ nNepuodoM, npeilecTBYOWKWM  SKEIPECCHN
3anacHblX BenkoB, Tak 4TO Ha paHHUX CTagnudAx
cemMsaH oH obecneyneaeTt HeobXOOUMBIA YPOBEHL
TPAHCKPUNUKWK  NpedcTaBnAwleld UHTepec
OHK-nocnegeearensHocTU. OB6bIMHBIA Npouect
3MOpUoreHesa pacTeHus NpoxXogut  psaj
onpegeneHHelx ¢as. Ong AByAONbHbBIX CeMAH
npouecc sMEpMoHANbHOIC Pa3BUTUA BKNKYaeT
crnegyowne caskbl: rmobynapHyo dasy, daay
anpa, a3y XrytTuka WM chasy cemagjonu. B
HACTOAWEM  ONUCAHWKA  MCMNOMNb3YITCS
onpegeneHs yKkasaHHbIX TePMWHOB, B3ATLIE M3
kHurn  Ray, Steves and Fultz, Botany
{Saunders College Publishing), rmasa 17, c.
294, OObIMHO YYaCTOK MHUALWaLWKA TpaHCKpUnuan
MOXHO Nony4nTh 13 reHa, KCTOPLIA
KCNpeccupyeTcsl  Ha  paHHUX  cTagusax
06pazoBaHUs CeMeHn. Y4acToK uHUUMalin
TPAHCKPUNUMK  NPedno-TUTENEHO  GoXpaHsaeT
CBOKO AKTWBHOCTE OT NO3gHer rmobynapHoORA
cTaguM BAMOTb A0 cTaguym  obpasoBaHud
cemsadonu, a ele ©Oonee npeAnovTUTENEHO
coXpaHfaeT akTWBHOCTL OT rMobynApHOR cTagun
Jvepes cTaguM obpasoBaHUs fapa, MKyTuka W
ceMagonu npouecca 3MBpUCHANEHOTO
pa3BuTKA. [og 3TUM  y4acTKOM  UMHULWALMWK
TPAHCKPUMUMKA NOHWMAIOT Yy4acToOK WHULMALMK
TPaHCKPUNUKWK, UMEoW WA NnocneaoBaTensHOCTb
HYKNeOTUOOB, B 3HAYUTENLHOR CTEMNEHW CXOXKYIO
¢ nocrnefoBaTenbHOCTEID YYacTka MHWUMaL WK
TpaHCKpUNUKWK reHa 6Genka  NpUPOAHOro
MacnWYHOro Tena, koTopbld Bbin &bl cnocobeH
obecneyvBaTe  TPAHCKPUMUMIO HA  pPaHHKX
cTaguax OpMUPOBaHWMA CemeHu. O3Ta
nocneaoBaTensHOCTE MOXET ObiTe NPUPOAHOW,
CUHTETMYECKOW WM YacTUYHO CUHTETWYEeCKOn.

Y4yacToK WMHMLMALMKM TpaHCcKpunuuK 6enka
MacnuMyHoro Tena obbMHO BXOAWT B KacceTy,
KoTcpas Bknwyaetr B 5'-3'-HanpaBneHuu
TpaHCKpUNUMmn yuacTok WHUL ALK
TPAHCKPUNUWK, NPeAcTaBnAllLy  UHTEPEeC

LHK-nocnegoeatensHOCTb 7] Yy4acToK
TEpPMUHALMK TPAHCKPUNLNM, npu aTOM
PErynATopHbIe YUaACTKN TRaHCKPUALMK

npucoeauHAloTCA onepabenbHO W CnocOoBHbLI
OYHKUMOHWMPOBATE B KneTkax pacTeHnid. Moxer
MPUCYTCTBOBATL TakKe ©OAMH Wnu  Gonbliee
KONMYECTBO WHTPOHOB. Mocne Kaxgon
MaHunynaumm  OHK,  kotopas  ©yger
MCNOMb30BaTLCA B KOHEMHOW KOHCTPRYKLMK,
moxeT ©ObiTb orpaHumdeHa u  onepabenbHo
npucoegunHeHa K apyroi OHK, kotopaa Oyget
MCMNONL30BaTLECA B KOHEUHOR KOHCTPYKUMK, rae
Kaaas M3 YacTUHHBLIX KOHCTRYKUMIA MOXET ObITh
KIMOHWPOBaHAa Ha TOW e WK pasHbIX nnazMuaax.
B npeanoutuTensHOM crocobe ocyWecTBneHns
n3obpeTeHns kopMpyloLlas
nocnefosatensHoOCTb ¢ COBMECTUMbIM CaWTOM
PECTPUKLMK  MOXeT ObiTb  NUrMpoBaHa B
NoONOXXeHWe, COOTBETCTBYIOLEE KOAOHY 1 reHa
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Oenka mMacnwndHoro Terna.  CxemaTuqHas
JuarpaMMa Takorc 3amelleHWa npeacrasneHa
Ha cur. 1. PekomOuWHaHTHasA Kogupyowwas
nocnefoBaTensHOCTb MoxeT ObiTb  BCTposHa
TakMM oBpascM, YTO OHA NOMHOCTLIO 3amMellaeT
KOAMPYHOLLYIO NnocnefoBaTensHOCTE reHa Oenka
MacrnmyHoro Tena W, TakuM  obpa3om,
cdhrnaHKkMpoBaHa Ha ee 3'-KOHLUe TepMWHAaTOpOM
resa ©Oenka Macnu4HOrO TeNa W CUrHaNoM
nonuageHunnposaHusa. Mo Apyromy cnocoty
MOXHO  OCYLECTBMTL  aMnnudukayuo ¢
NOMOLLBbKD  UEeNHOW NonNMMepasHoli  peakumu
(WP ¢ uensto nonyyeHws OHK-pparmeHToB,
coAepHaLLnx y4acToK WHWL KA
TPAHCKPUNUMK, KOTOPLIR yAOGHO coceacTeyeT ¢
canTamu PECTPUKLX. CKOMWpOBaHHbIE
dparMeHTsl  MOryT  ObiTe  MPUCOEOUHEHBLI K
nocnenoBaTensHOCTH,  KOQUpYOLWeER  HYKHEIR
NonunNenTua, nyTem TPaAHCKPUNUUOHHOTO UMW
TPAHCNALWOHHOTO "CNUAHUA", Hanpumep ¢
Lenslo NonyvyeHus XMMepHoro reHa, B KOTOPOM
KOAMpPYIOLAa MocnefoBaTensHOCTE  HYKHOTO
nonunentTuaa TpaHcKkprbmpyeTcH nog,
KOHTPOMeM y4yacTka MHULWALWKA TPaHCKpUNUMK
Ha  dparMeHTe, amMnNUUUMPOBAHHOM  C
nomousio LIPTT

YUacToOK WHULMELMKA TPaHCKPUNLUK MOXET
OblTe  HATMBHLIM ~ WNKA  TOMOMOTMMYHBIM - MO
OTHOLLEHMWIO K KNETKE-XO3AMHY WA YYKEPOOHBIM
WM reTeponorMdHbIM - MO OTHOLWIEHUK K
KneTke-xo3auHy. Mo YyxepogHbiM MoHWMAaT
TO, YTO YYACTOK MHULMALMK TPaHCKPUNLMK He
BCTPEYaeTCa B KNEeTKe-XO3AWHE AWKOro TWna, B
KOTOPYH NCMELLAIT KOHCTPYKLUID, COAEPXKaLLyHo
YYacToK  MHUUMauMKM  TpaHckpunuuk,  Kak
NpaBWIC, PErynaTopHas nocnedoBaTensHOCTb
Brnodaer  AHK  pasmepom go 15000
HYKNeoTMOoB B 5-HanpaBneHWMM oOT cainTa
WHUUKWaUWA TpaHcnauWK reHa 6enka Macnu4Horo

Tena. 3Ty  NOCMNeAOBaTENbHCGCTE  MOKHO
MOOUCHULIMPOBATL B NOMNCKEHWM,
COOTBETCTBYHOLLEM NepBOMY KOZAOHY

npeAcTaBnsloWero  WHTepec 6Genka, nyTem
canT-HanpaeneHHoro mytareHeaa (T.A. Kukel,
Proc. Natl. Acad. Sci. USA, 1985 vol. 82,
p. 488-492) wnn BBegeHUa yaoOHOro NMMHKEPHOro
ONWIOHYKNeoTWaa nyTeM NWrMpOBaHWA, ecru
pagoM ¢ N-KOHUEeBbIM KOAOHOM HaXOAUTCH
NnoaAxXoAaWniA CalnT pecTpPUKLUK.

B  HeKkoTopblXx Cchnydasx KenatenbHo
OCYLLIEeCTBUTL 3KCNPeccuto HYKHOM
OHK-nocnegoeatensHoCTM B BUMAe  Oenka
CMWSHKUSA, B YACTHOCTK B BWag Benka cnuaHus c
Benkom MaCMUYHOrO Tena. HyKHy1O
OHK-nocnepoBatenbHOCTb MOMHO BBECTM MO
0bbIMHOA  MeToauke B MNOCNEAoBaTENBHOGCTE,
KOAUMPYIOLWYH 6enok ManuyHoro Tena (B pamke ¢
nocrneAoBaTensHOCTLID,  Koaupyloweld  Genok
MAcMNWYHOrO Tena), Tak YTo TpaHCKpUNLUus
XWMEPHOrO reHa nNpueedeT K nonydveHuwo 6enka
CnusHKA. Benok cnuaHWa NpevmyLLecTBeHHO
COAEPKMUT  KOOMPYIOLWMWA  ydacTok  Ang
aMUHOKUCNOT C HOMepamn oT 44 o 122 8 6enke
mMacndHoro Tena Arabidopsis, kak nokasaHo Ha
dur. 2A, UNU 3KBMBANEHTHLIR y4YacToK U3 Genka
MacnuWyHoro Tena BWACB, OTAWMHbIX  OT
Arabidopsis, ¢ uensio ofecneunTts TpaHCNopT
MacnM4YHOro Tena Torga, Korga 370 XenaTtellbHo.

Y1obbl  OTAEnWMTb  NocnedoBaTenbHOGTH,
Koaupytolne 6enKki MacnuyHoro Tena ot apyrix
BWOOB, MOXHO MOWTK NO KpaWHeld mepe OBYMSA
nyTamK. MNepBLIA 3aKmoYaeTcs B MCNOMNB30BaHUM
KnoHa Arabidopsis, onKMCaHHOIO B NpuMepax, B
KauyecTBe 30HAa B reHOMHOW DMONMoTeKe opyrux
pacTUTeNnbHBIX BWOOB. 3JTOT  KNOH  Nerko
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rMbpuan3MpyeTca G KMOHaMM Oneo3nHa w3
ONWaKOPOACTBEHHBIX  BMAOB, B YACTHOCTU
NpaKkTUYEeCKM BCEeX KPeCTOUBETHLIX pacTeHWA.
[ns obpasloB, KOTopble SBROMOLMOHHO OTIMYHEI
oT  Arabidopsis, HanpumMep  nacneHoBbIX,
B6oboBLIX 7] BCEX OHOAOMNEHBIX,
ansTepHaTUBHBIA  MeTod 3aknodaeTcs B
WCNONb30oBaHWM aHTWTena, BhipabaTkiBaeMoro
MPCTMB TEeHHOro MpOoAyKTa KMoHa Oneo3unHa,
TaKkoro Kak knoH Arabidopsis. 310 aHTWTeno
MOXHO NPUMEHUTE ans CKPWUHWHIA
npou3BeeHHON 3 cemMsaH KOHK -
aKcnpeccupyowed  Gubnuotekn,  Hanpumep
Mcnoneaya namdaa gtll; Huynh et al., cDNA
Cloning, vol. 1, A Practical Approach (Ed.
Grover), 1985, IRL Pres, p. 49-78. OT1um
nyTeM MOXHO nonydute KnoH kAHK onecauHa
AN HOBEIX  BWOOB, KOTOPLIA  MOXHO
WCNoNb3oBaTh ANA BuIAENEHUA FEeHOMHOMO KioHa
N3 reHoMHOW OWBNMoTEeKn YKa3aHHbIX BWOOB
cTaH4apTHbIMKM MeTogamu rubpugmsaumn OHK.
MpeacTapnawLme WHTEepecC
nocnepoearensHocTn OHK moryT Aendatbesa
nobod  OTKPLITOR — paMKoW  CYMThIBAHKA,
KOOWPYIOLEA  HYXHBIR — nentua,  Hanpumep
hepMeHT, W NnocneaoBaTenbHOCThIO,
KOMMNIeMeHTapHOW NocnefoBaTenbHOCTU
reHoma, npw 3TOM reHoMHas
nocnegoBaTensHOCTL MOXET ABNATLCA OAHOW U3
OTKPEITBIX  PaMOK  CYUTLIBAHWMA  MHTPOHCM,
HekoAUpyloWen nuaepHon
nocrnegoBarensHOCTel0  Unn Nboi  apyroi

nocnefoBaTensHOCTLIO, B KOTOpOM
KOMMNeMeHTapHas nocrnefoBaTenbHoOCTL
NoJaBnaeT  TPAHCKPUNUMIO,  NPOLECCUHT

MaTpuyHoi PHK, Hanpumep chnaicuHr  wnn
TpaHcnauuio. lpegcTaBnslowas WMHTEpec
nocnegoeartensHocts OHK MoxeT  BblTb
CMHTETWYECKOW, BblAEMNSeMOlA K3 MPUPCAHOro
NCTOYHWKa WK X KOM6I/1HaLI|I/IEI7I. B saBucumocTu
OT NpWpoabl  NpPeAcTaBNAwWER UHTEepec
nocnegosarensHoct  [AHK  moxer  Gwitb
KenartenbHO CHUHTE3WpPOBAaTb
nocneaoBarensHOCTE ¢ NpeancyYTUTENbHBIMK
KoAoOHaMKW  pacTeHus. [NpeanodTUTenkbHblE
KOOOHbI PacTeHUs MOXKHO OnpedenuTb no
KodoHaMm ¢ Hawbonbllel dactoToi B Benkax,
3KCNPEeCCHUPOBaHHLIX B HaWBonksLWeM KonndecTee
B KOHKPETHBLIX BMaax pacTeHWi,
npeAcTaBNALLMX MHTEPEC.

HyxHaa nocnegoeartensHocte OHK moxer
KogupoeaTtb niodoe pasHoobpaave
PEKOMOWHAHTHBLIX Oenkos. Mpumepsbl
pekoMBWHaHTHEIX ~ BenkoB, KOTopble  MOryT
3KCMPECCUPOBATLCH  yKasaHHbIM - cnocobom,
BKIMHOYAIOT aHTUKOATYMAHThI, TAKME KaK TMpyanH,
NUMCPOKUHBI, TakKe Kak NMUMGOKUHBl cemMercTBa
WHTEepPNeHKMHOB, NeNTUAHLIE TOPMOHLI, TAKUE Kak
rOHaA0TPONUH-BLIAENSAOWKWE TOPMOHbI,

MMMYHONOrM4yecK1e peareHTbl, Tak1e KaK
ofHouernovYeYHsle aHTuTena, W MHOXeCcTBO
MMeloLW X npoMbILLNEHHOE 3HaqeHne
CpepMeHTOB, TakMxX KakKk npoTeaabl, nAnassl K
NONMUIMoKaHrnaponassbl.

Mcnonbayemblm YYacTKOM TepMMHaAL A

ABngeTcA B NepBylo odepedbs Haubonee

yaooOHBIA, MOCKOMbKY — y4YacTkM  TepMUHALMK
ABMAKTCH OTHOCUTENBHO B3aUMO3aMeHAeMbIMUA.
YyacTok TepMUHaLA MOXET BblTb HATWBHLIM MO
OTHOLUEHWIO K HYKHOHW nocnefoBaTensHOCTH
OHK 1M e moxeT ObiTe NOMy4YeH U3 Apyroro
WMCTOYHMKA. YAobHble yuacTKM  TepMuHaLuK
JOCTYNHbl W BKNOYaT 3'-KoHel TepmuHaTopa
reHa ©Oenka MacnMYHOrO Tena W CurHana
nonuageHUNMpoBaHWA TOrO Ke CaMoro reHa, ua
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KOTOPOro nofyydeH 5-perynatopHelid yqactok. Mo
OpYroMy crocoby ¢ TeM e YCNexoM MOXKHO
MCMNOMb30BaTE OTNWYHLIA TEPMUHATOPR W CATHan
NonuageHunNMpoBaHWA, HanpuMep TepMuHaTop
reHa HonanwHcuHTeTasbl Agrobacterium.

KacceTta skcnpeccyun MOXeET AONOMHUTENBHO
BKMOYATE CPeAcTBa  Anf  MAeHTMdMKaLMn
TpaHCOPMUPOBAHHLIX KNETOK W/WUNK cenekumu
TpaHcopMMpOBaHHBIX  kneTok.  Hanpumep,
pekoMBUHaHTHEIA TeH MoxeT ©biTk CBHA3aH C
KOHCTUTYTUBHO SKCNPECCUPYEMBIM CEMNeKTUBHEIM
MapKepoM, TakMM Kak reH, Npuaarwui cBOWCTBO
OWONIOMUHECLEHUMM MMM OKPaLUMBaEMOCTH
TpaHCk OPMUPOBAaHHLIM  KIETKaM.

HyxHas nocrnegoearensHocte  OHK,
chnaHkMpoBaHHaa no ee 5'-KoHUY NpoMOTOpOoM
Oernka MacnuyHOro Tena W perynatopHonr
nocnefosatensHoOCTLO, W chnaHKkMpoBaHHas
TepMUHATOPOM Mo ee 3'-KoHUy, MoxeT ObiTb
BBEAEeHa B NOLXOAALLNA BEKTOP
TpaHcdhopmauuu, srknodaa Ti - UNK BUHaAPHYLO
nnaamwgy  Agrobacterium WM NPOCTYHO
nnasmuay Ans KNoHWPOBaHWA (B 4YacTHOCTW,
pC18, pBP322) ana npamoro eeefeHus OHK B
KNeTkW pacTeHWd MeTofamMM MUKPOWHBEKL MK,
aneKTponopaun, onocpeioBaHHOro

NONUITUNEHINUKONEeM nornoweHus W
fannucTudeckoro MeToga. 3TW cnocobbl XopoLlo
M3BECTHbI cneymanucrTam B obnacTtun

TpaHchOpMaUMKM  pacTeHWA (CM., Hanpumep,
Horsch et al, Science, 1985, vol. 227, p.
1229-1231;, Newhaus and Spangenberg, Physiol.
Plant, 1990, vol, 79, p. 213-217; Sandford
et al., Physiol. Plant, 1990, vol. 79, p. 206-209.

TpaHCOpPMUPOBaHHLIE pacTEHUA MOXKHO
NoMyyYnTb M3 TPaHCHOPMMPOBAHHBLIX  KNETOK,
WCNOnb3ys cTaHOapTHblE MEeTOOMKM
BblpallMBaHUA (cM., Hanpumep, Moloney et al.,
Plant Cell Rep., 1989, vol. 8, p. 238-242),
cOoBMeCThMbIe C MeTOogamMun Tpchq)opr\Aau,mm.

KacceTa SKCnpeccun, KOTOPYK KOHCTPYUPYT
Kak ykasaHo paHee, B OCHOBHOM
npeancyYTUTENEHO akcrnpeccupyeTes B
pasBUBaAKOLWMXCS cemeHax. [loSTOMY KNeTKM
pacTeHUsl, KOTOphble TPAHCOPMUPOBAMUCE C
NOMOLLED MNoagxofsawero Genka GCRUSHWA,
BblpallMBalOT B BWAE pacTeHUs B COOTBETCTBUN
C  W3BEeCTHbIMKW  crnocoBbamu KM 43T UM
BO3MOXHOCTE CPOPMUPOBATE cemMeHa  (CM.,
Hanpumep, McCormick et al.,, Plant Cell Rep.
, 1886, vol. 5, p. 81-84). MoXHO BLIPaCcTUTL
ABa KN 0onblUe NOKONEHWA M ONbINUTE WX TEM
Ke  TpaHchOPMUPOBAHHLIM - LITAMMOM  WNA
APYrAMK LUTaMMaMK, onpefenss NonyyYeHHLIA
rmépug, obnagawoLumi HYKHBIM
DEHOTUMNYECKMM XapakTEPUCTUKAMK, C TeMm
4TCChI yBeaunTecs, yTo nayyaemsle
heHOTUMNYECKNE XapaKTEPUCTUKKA  cTabumsHO
COXpaHATCA WM HAcneaywTcsd, a 3arem
cobupaloT ceMeHa ANA BLIASNEHWMA HYKHbIX
OenkoB MK ANA UCNOMNb3OBaHWA B KadecTBe
NoOCeBHOro mMaTepuana c HOBbIMMW
hEHOTUNNHECKUMI CBOWCTBAMMW. 3arem
pereHepvpoOBaHHbIE pPacTeHUs KyNsTUBMPYIOT B
WOEHTUYHBIX YCMOBUAX C HEReKOMOWHAHTHEIMM
pacTeHusMK B POCTOBLIX Kamepax, NapHUKax
WNM Ha none W BbIARMAT cemacneynduuHyo
SKCNPECCUI0 PEKOMBMHAHTHOIC reHa Ha YpoBHe
MPHK, a w4acto Ha ypoBHe nonunentuga unu
Oenka.

Monunentug/Cenok MoOXeT npencTaenATh
ueHHocTe cam no cebe, WM ero  MOXHO
SKCTparMpoBatb W, ecn  noTpebyeTcs,
NOABEPrHYTL  AanbHerler ouucTke. KMHade
nonvnentng/Genck unu xe camy MPHK MoxHO
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Mononb3oBaTe AN BBEASHWA  HOBOMO
BUOXUMUHECKOTO

deHoTMIA B pa3’BMBAOWMECH CeMeHa.
HoBble deHOTUMABI MOTyT BKAOYATH  Takue
MoaucbUKaLMK, Kak WaMeHeHWe cocTaBa 6enka
WNM cocTaBa Macen CeMaH, YBenndeHve
BOCMNPOW3BOACTBA YKE GYLLECTBYHOLUX HYKHBIX
BellecTB WNKW NenTWACB W ocnabneHwe W Jaxe
nopjaeneHne obpasoBaHWs HexenaTenbHbIX
reHHbIX NpoOyKToB c MCMONE30BaHUEM
JeceHcnbunuaauum, pUGO3UMHONR TexHonoruu
unKM  coBmecTHoW  cynpeccum  (lzant  and
Weintraub, Cell, 1984, vol. 36, p.
1007-1015, peceHcwbunuaauma, Hazelhoff and
Gerlach, Nature, 1988, vol. 334, p. 585-591,
pruboanmHas TexHonorks, Napoli et al., Plant
Cell, 1990, vol. 2, p. 279-289, coBMmecTHas
cynpeccns).

Ecnu TpaHcdopMalU MPOBOAAT € Uenbk
nonyyeHns HoBbIX 6enKoB MNM NenTUAOB CeMsH,
Ona  BblAeneHWs KoTopbix  Heobxoouma
SKCTPaKUMA, TO ee OCYLLeCTBMAKT, UCMonbLaya
BOAHbLIE pacTBOpLI, coAepxalme Hebonbline
KONUYeCcTBa MCBEPXHOCTHO-AKTUBHLIX BeLecTB,
TAKMX Kak He MpuBoadlMEe K JdeHaTypauuu
KonudecTBa Aodeuuncynsdara HaTpus, Triton
X-100, Tween 20, MEGA-8, unu nioboro gpyroro
NOBepXHOCTHO-aKTWBHOIC BellecTBa, KOTopoe He
NpUMBOAMT K  HeoOpaTMMOW  Ae3akTMBauuu
Hy:xkHOoro 6enka. [Ona Toro 4T106bI NpOBECTU
akcTpakumio Genka wnu nonuvnenTuaa cyxue
ceMeHa  UAMenbYyaloT  BPYYHYlD  WNKM B
MEXaHWYECKOM TOMOreHn3aTope Ana NonyyYeHns
BOAHOW GyCMNeH3WM unn B3Becu. [lonyueHHyHo
CMEeCb MOXHO pasfjendtb Ha TpW  askl
(oTAenbHbIE 4YacTuUbl, pacTBOpUMAas B BoAe
chaza, rmapocobHasn thaza) nyTem
LeHTPUYrpoBaHWs, HanpuMep ¢ yCKopeHUem
50000 x g. B 3aBMCUMMOCTKM ©OT TWNa Npogykra
ero MOXHO 3atemM OYUCTWUTh B COCTaee Ka)K,CI,Oﬁ N3
YKa3aHHbIX a3 U CenekTUBHO OcafMTh Nocre
conobunnaaunn geicTemem cynshara aMMoHUA
WNW  OYMCTUTE G MOMOLUBK  KCMOHOUHOM
XpomaTtorpacdui, Hanpumep UCnonbaya WOHHLIA
obMeH, renb-couneTpaunio UM adduHHYo
mMaTtpuLy.

XoTA nieanbHbIM XO3fIMHOM ONWCHIBASMOM
30eCt  perynsaTopHold nocnedoBaTensHoOCTH
Morno ©bl ObITb  pacTeHWe  cemMelcTea
KPeCTOLBETHbIX, MOXHO MCMonNeL30BaTh
YKa3aHHbIe NPOMOTOPbLI ANA LKMPOKOro Kpyra
0bpa3loB pacTeHWd C OTHOCUTEMNBHO BLICOKOH
CTeNeHbl0 KOHCepBRalLMW Ofeo3avHa B reHax.
[MaBHbIM npenaTeTBUEeM Ha nyTw
WMCNCNB30BAHWA  YKa3aHHLIX  NMPOMOTOPOB
SIBMAIOTCH OAHOAONBHBIE W ABYAONbHbIE
pacTeHuda. Ona TpaHchopMaUWi, BKITOYAKLWMX
yKa3aHHylo  cneuudMyeckylo  SKCmpeccuio B
OAHOAOMEHBLIX,  HeoBxooMMo  MCNOMB30BaTh
PErynaATOpHYK NOCNedoBaTeNbHOCTE ONeo3nHa
ogHodonesHelX.  Ang  cemacneungpuyHoR
3KCNPEeCccHn OBYAONEBHBIX Heo6xoaumo
CNCNB30BaTh PErynATOPHYH
nocrneaoBaTensHOCTE  OMeoavHa  ABYACHBHBIX.
PaccmaTtpuBaemMasn NocneaoBaTensHOCTE MOXET
MCNCNb30BATLCA  ANA  LUMPOKOro  Kpyra
OBYACNBHBIX pacTeHWiA, B TOM YMcne Bcex
4YnNeHoBR BMOa Brassica W KpecToOUBETHLIX B
uencm. [lacneHoBble, TakMe Kak Tabak W
NOMWAOPHI, TaKKe pacnoaHatoT aTy
nocnegoBaTensHOCTE ] OEMOHCTPURYIOT
KOpPPEeKTHOE  perynupoBaHWe  SKCrpeccun B
PA3BUBAOLLMXCH CeMeHaXx.

MOXHO OXMaaTh, YTO HyXHble &enkn oyoyT
3KCNPEeccUpoBaTLES BO BCeX TKaHAX sMBpuoHa,
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HECMOTPS Ha TO YTO B Pa3NWYHbBIX TKAHAX KUK
sMBpUOHa U CeMatonsax MOXHO OOHapyXKWUTh
pasnuYHbLIe KNeToYHbIE aKkecnpeccun. HacToswee
naobpeTeHne nveet MHOIOHUCNEHHbIE
NEUMEHEHUS, KOTOPLIE BKMHOYAKT MNOBbLILLEHWE
Ka4ecTBa CEMAH pPacTeHWA 3a CYeT HaKoMnneHus
UMW M3MEHEHHBIX MONMMNenTMACB WAW HOBbIX
PEKOMOUHAHTHEIX  MONWNENTUAOB MU - MyTeMm
BKMKOYEHWSA WM UCKITIOMEHWA  cTadunid
metatonuama. B Hanbonee npocToM BapuaHTe
ero OCYLLeCTBNEHNUA WcnonL3oBaHWe
HacTOALErO M30OPETEHUS MOXET MPUBECTU K
NOBLILLEHWIO KadyecTBa Oenka (Hanpumep, K
MNOBLILLEHHOW  KOHUESHTPaLUKW  BaXHbIX WK
PEeOKUX aMUHOKUCITICT), YIyYLLIEHHOMY Ka4vecTBy
KWOKOCTU  3a  cdeT  Moaudbukauun  cocTaea
MUPHBIX  KMCNOT WK  YIYYLWEHHOMY COCTaBy
YrMeBsodoB UMW MNOBLILEHWIO WX KOMWYecTBa.
MpuMepsbl  BrMKYAKT  3Kenpeccuilo  GoraTtkix
cepoi BenkoB, TakMx Kak 6enkn, cogepalmecs
B MIOMUMHaAX unu  BGpasvneckux opexax, B
cemMeHax, JedUUMTHEIX Mo cepycoaepMmalivm
ocTarkaMm  aMWHOKUCTOT.  AHANOrMYHO  MOXET
SKCNPEeCCHPOBATLCA KUPHBIA alnn KohepMeHT A
- depMeHT ceMedcTBa TpaHcdepas, cnocoBHLIR
MOONDULMPOBaTE OTHOCUTENBHLIE COAEPRKAHWA
XUPHEIX KWCNOT B TpUrmuuepuiax (3anacHbIx
nmnugax).  Ecnn  pekoMBuHaHTHOMY  Bernky
NO3BOMAKNT HaKanMeaTbCH B cemeHax, Genok
Talke MOXeT npedcTaBnaTe cobol nenTum,
UMM LIeHHOCTE ANA hapMaLeBTUYeCcKoro 1
TEXHWYECKOrO  MPUMEHEeHWs MM ANS
WCMonbL3oBaHWA B nulle. B stom cnyyae nentug
MOXHO ~ 3KCTparMpoBaTb M3 CEMAH W
WMCNONL30BaTh B CHIPOA MMM OYULLEHHOR dhopme
B 33aBMCMMOCTU oT npednonaraemoro
NpUMEHeHUs. Mentng MOXKET ObITh
[eACTBUTENEHO YyKepoOHbIM nenTuaoMm
pPacTUTENBHOMY MWDY, HanpUMepR KUBOTHBIM
FTOPMOHOM, (hEepPMEHTOM, TMMPOKNHOM,
AHTWKOArynsaHTOM W T.M., KOTOPLIA cnocobeH
3KCMNPEeCcCMpoBaTHCA B cemeHax.
leTeponornyHele Genku 3atem MOXHO
3KCTPArMpoBaTh M3 CEMAH W Mocne YacTUYHOR
WNv  nornHoM  OuYUCTKAW  WCMone3oBatbk B
WCcorneaoBaTensckx Uensx, B MULLEBOR WNu
hapmaLeBTU4ECKOA MPOMBILLNEHHOCTH.

Cnepyolwe npuMmepsl NpuBoaatca ang
WINMIOCTPALUK, HO HE OrPaHUYMBAIDT HACTOALLEE
n3obpeTeHue.

Mpumep 1

['eH Benka macnuyHore tena ua Arabidopsis
W30NUPYIOT NS NOMyYeHWA BCTABKW Pa3Mepom
15 ThIC. HYKNEOTWACE, NPUCYTCTBYIOWEN B KNOHE
W3 reHomHoi Bubnuotekn Arabidopsis thaliana
v. Columbia B dare EMBL3A nyTtem
rMbpuamsauMn ¢ KNoHoMm oneo3nHa B. napus.
$parmeHT, umerowMidA 1800 HykneoTMOoB W
cogepawmia - npubnuantensHo 868  nap
HykneoTMgoB B 3-5'-HanpaBneHun OT ydacTka
HVLMaLMKM  TpaHchauun, cybKnoHWpylT B
nnasMuaHoM BEKTOpPE. leH oneosuHa
Arabidopsis paamepom 18 kla ypobBHo
KNOHWMPOBATb B BMAe parMeHTa BeMUYMHCNA
1803 n.H., chnaHkupoBaHHoro carhtamu Ncol K
Kpnl B BekTope, HassiBaemoM pPAW4 (cm. dur.
1). Ona npeBpalweHnsd gparMeHTa B KacceTty
SKCMNPEeCCHMU C LEMblo UCNONbLaoBaHWa  Ans
LIMPOKOro Kpyra “yXepodHbix/ansTepHaTUBHBIX
reHoB HeoGXxoArMO OCYLLECTBUTL ape
MoaucbHKaLMK. BHadane, npuMeHas MeToauKy
canT-cneyncudHoro mytareHesa (Kunkel, cm.
paHee), BBOAAT MyTaLWK B NCMNOXKEHUAX -2, -1 K
+4 € UCNONB3OBAHWEM HEMPABUIMEHO CNapeHHbIX
ONWUrCHYKNeoTUAOB. Tpebyemele MyTaLmK
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3aknodaoTed B 3ameHe A Ha T (-2), A Ha C
-1y n G Ha A (+4). PeayneTatoM ykasaHHbIX
MyTauuid aensetcq obpa3oBaHue calita BspHI B
nonoxeHuu ot -2 Ao +4 . Caidt BspHI (T/CATGA)
BKNOYaeT KoACH WHULMauym ATG KM obpasyeT
PeLEeCCUPOBaHHLIA KOHEL, COBMECTUMBLIA ¢ Ncol.
Bropas Mogndukalna BiIoMaeT pacllenneHve
¢ nomouwbw EcoRV KW Mscl, B peasynstare
KOTOPOro BblaenseTtcs parmeHT pasamepom 658
MN.H., cogepxanii GoNsLLIYIo YacTk KOAUPYIOLER
nocneaoBaTensHOCTU  HAaTUBHOMO  ONeo3nHa.
Mocne ykasaHHOW onepauwn ocTalTcs TyMble
Kpas Ha calTax paspblBa, KOTOpble NpW

OoTOeNeHWA BeKTopa W BCNOMOrarensHoW
nocneaoBaTensHOCTH 13 parmeHTa
EcoRv-Mscl obecneuuMBaloT  peUMpKynsauMio

KOMEWHaLWA BeKTop-NpoMoTop-TepMUHaTOp. 3Ty
PeUMPKYNALMIO OCYLLECTBNSAIOT B MPUCYTCTBUN
ONUIOHYKNeOTUOHOMO  NKHKepa, codepxallero
caiT pecTPUKLWUW, KOTOpLIA OTcyTcTBYeT B
OpWrMHansHoM dparmeHTe paamepom 1803 ThIC.
HYKNeoTUAoB.

B npouecce peuuvpkynauMn  nonyyakT
nnasmugy, cofepxallyto Bce NpedLlecTByoLne
nocnefoBaTensHOCTU  reHa  orneoalHa, caiT
WHALMALWKA  TPAHCKPWUNLWMWA 1 WHULMAPYIOLLNA
KOAOH, BCTpOeHHbIA B calT BspHI. Ero doparmeHT
B MPAMOM HanpasBneHuW, copepxawmi 31
OCHOBaHWe, npeacraBnsetT coCCW  KOPOTKMIA
NONWIUHKEP, coaemKallnii OOHO MINU HECKONLKO
YHMKaNbHBIX CaATOB pecTpuKUMKA. [iNg BBeAeHNS
KaKkol-nubo nocnegoeatensHoct AHK B oty
KacceTy JyxepogHas nocnefoBaTensbHOCTL
JorKHa UMETb nnm JorsHa ObITh
COOTBETCTBYOWUM obpasoMm MoaudrumMpoBaHa,
4Tobbl copepxate cadt BspHl wnn Mcol B
NCXOOHOW ATG no3nL K. Ecnn
nocneaoBaTensHOCTL ByaeT sKenpeccupoBaTHEA
B Buae Oenka, ato obecneunBaeT coxpaHeHne
paccTofHWSA  Mexay  'cap'-caitom M
UHULMMPYIOLLIMM  KOOOHOM.

[NocnegoBarensHOCTb OHK, KOTOpPYHO
HeobXxoAUMO BBECTW, AOMKHA 3akaH4YMBaTbCA
KOre3MBHbIM  KOHLOM  caidTa  pecTpUKLMA,
KOTOpPLIA OTCYTCTBYeT B nnasmuae. OTOT CalT
crnefyeTt yuuThIBaTh Mpi BeIGOpe NONUMUHKepa,
KOTOPLIA BBOAAT B KACCETY SKCNPECCUW.
PacuenneHre nnasmugel ¢ nomowbo BspHI K
noaxoasulero depmeHTa pecTpuKkuMK  ana
3-kOHUA  4YyKepodHOW  NocnefoBaTensHOCTH
ofbecneyMBaeT HanpaeneHHoe KNOHUPOBaHWe
HyxHOre  chparmeHta OHK.  Venonesys
noaxoAdliMe  YCroBWA  NUMPOBaHWS,
BblOSPKBAOT COBMECTHO KACCEeTYy 3KCTPecCuK
nnasmuasl ¢ BspHl n calT, coBMecTUMbIld ©
HyXHBIM  chparmeHTom  [OHK, w»  nonyvaior
NArMPOBaHHLIA NPOAYKT, Kak 3TO MNOKa3aHO Ha
comr. 1.

3aKoHYEeHHY0 KOHCTpyKUMio 13 Ncol-Kpnl
3aTem OTCEeKalT W BBOAAT B MOAXOAALLMA BeKTOp
TpaHcopMaL K pacTeHUs, Takol Kak nnasMuaa
Agrobacterium. [Ona BBefeHUs KOHCTPYKUWK B
obblvHBIE Nnasmuasl Agrobacterium, Takue Kak
Bin 19 (Bevan, Nucl. Acid Reseach, 1984,
vol. 12, p. 8711-8721) mMoxeT noTtpeboBaTtbcA
ncrnonb3oBaHne OONOMHUTENBHOMO caiita
pecTprKyMk B nnasmuniae pPAW4. Mo cgHoW ua
METOAWK nnasMuay MOXHO paspes3aTb C
nomowsw  Smal wn Kpnl.  MNonydeHHsIR
OYMWEHHEIR  dparMeHT  nurupytloT K Kpnl
ONUIOHYKNeoTUAHOMY W pacllennsioT ¢
nomowsw  Kpnl. B peaynstare nonyqawot
HeHanpasneHHbllh Kpnl dparmeHT ona BBegeHUA
B Bin 19. MHbIM cnocoBoM KOHCTPYKUUKD MOXHO
Belpezatek ¢ nomowkbo Kpnl u BamHl u
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nurupoBatb  HenocpeAcTBeHHO B pBin1g,
NpedBapUTentEHO  pa3pesaHHylo  TeMu  Ke
cambiMU hepMeHTaMu pecTpuKLUK. [onydeHHyo
OuHapHyto nnasMmmay Agrobacterium
MOBUMNMaYIOT B WTamMm Agrobacterium nytem
TpexcTopoHHero cnapueanud (Ditta et al,
PNAS, 1980, vol. 77, p. 7347-7351) wnm
OHK-TpaHchopMaumen KOMNETEHTHbIX
Agrobacterium  (An, Plant Mol. Biclogy
Manual, 1988, vol. A3, p. 1-19, Kluwer
Academic, Dordrecht, Netherlands).

Agrobacterium, KoTopas HeceT
pekombUHaHTHYO Bin 19, wWcnoneaywT Aans
TpaHchopmMau ndoro CNocoBHOro
BOCNPUHWMATE  W3MEHEHWs1  pacTeHus, B
YacTHocTK Brassica sp., NyTem cTaHAapTHOro
KyNbTUBMPOBaAHWA BHe pacTeHus (Horsch et al.
, CM. paHee). TpaHCHOPMUPOBAHHLIE KNETKK
NoABEprawT cenekulk B KynbType ¢ MOMOLLbKD
KaHaAMULMHA, MCNONL3YS BBEASHHLIA COBMECTHO
reH YCTORUMBOCTH (HeOMULMH
chocchoTpaHcepaaa), KOTOpPbIA TakKe
coaepKmnTea mexgy rpadvuamn T-OHK pBin.
YKazaHHble  TpaHCOPMUPOBAHHLIE  KNETKW
BHOCAT ANfA BhIPALMBAHUA LEMNOrO pacTeHus,
WMCMONb3ys  cTaHgapTHele npouedypbl (B
YaCTHOCTK, MACIUYHOMO pacTeHWs, Takoro Kak
panc, cMm. Moloney et al, Plant Cell Rep.,
1989, vol. 8, p. 238-242). PereHepupoBaHHbLIM
pacTeHuaAM AalT 3auBecTH W noaBepraloT
CaMOoOMbINEHUHD (vnn nepekpecTHOMY
onkelneHWo). B Tex cnydasx, korda vyxepoiHas
OHK B KOHCTpyKUWKM  KogupyeT cnocoBHbIA
TPaHCIMPOBATECA  MPOLYKT, &ro  MOXHO
BblASMWTE W3 BCAHBIX 3KCTPaKTCB CO3pPeBLUUX
ceMsH ¢ nocnefyowum dpakLMOHUpPOBaHWEM
cycrneHsun Ha  ueHtpudyre (30 MWMH  C
yckopeHuem 100000 x ¢g). B aaBWCKMMOCTM OT
HKenaemoro npogykTa OH MOoXeT
pacnpefennTecs B OOHOH W3 Tpex nonyyeHHbIX
daz. OH MOXKeT HaxoguTeca B TabneTke,
pacTBOPMMONM B BoAe dhase v NUNMOHOK NNeHke
Ha NOBEPXHOCT NOABEpPrHyTOro
LeHTpudyrnposaHno obpasua.

Ecnn Uenblo  3KCMpeccUK  aBMseTcs
naMeHeHWe wmeTabonMama B ceMeHW U
U3MEHEeHWe Takum obpasom deHoTMna cemaH (B
YacTHOCTK, NYTEM W3MEeHEeHWs pasMepa WK
LBeTa CeMaH, WAMeHeHWS COOTHOLLEHWS MeXay
ocTaTkamy KUPHBIX  KACMOT B CEeMeHax WIn
3anpelleHus onpefeneHHoR cTaguu
meTabonuama, KoTopaa, Kak cuMTasTes,
NPUMBOAMT K MEeHee LUeHHbIM  cemeHam),
SKCTPaKL M0 npoaykra NpoBOANTE
HeobdAzaTensHo. YkasaHHble cTagun obmeHa
BELlecTB MOMyT BKMOYaTk MNPOM3BOAGTBO He
NPUrogHLIX  AnA  ynotpedbneHus B NUWy
BTOPWYHBIX MNPOAYKTOB, MPUCYTCTBME KOTOPbIX
CHMKAeT LUEeHHOCTb CEeMSiH WMWK SBMseTcs
HexenaTenbHelM. B Takux cnydasx cemeHa
NpocTo cobUpalT W NCMONbL3YIOT B COOTBETCTBUM
C NPUHATOR NPaKTMUKON.

Mpumep 2
Metogom MNUP nonyvaloT pag KCHCTPYKLWA,
coaepXaLlmx paanuyHLle KonuyecTea

nocnepoeaTtenbHocTeld AHK B 3'-5'-HanpaBneHnu
OT y4yacTKa WHUUMauMK Tpackpunuuk reHa
OnecauHa Arabidopsis, onepabentHoO
NPUCOEOMHEHHBIX K KOOMPYIOLLEMY  Y4acTKy
GeTa-rmiokypoHngassl  (GUS).  KoHeTpyKkuMin
o60o3Ha4alT B COOTBETCTBMM C  BEeNWYUMHOMR
5'-yyacTka oneo3anHa, TaKk, HanpumMep,
KOHCTpYKUWA 2500 cogepuT nprbnuaMtensHo
2500 n.H. S-yyacTka oneoanHa. KoHCTpyKUMK
BBOAAT B Brassica napus 1 tabak U oUueHUBaOT
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SKCMNPECCcuo reHa GeTa-rMioKypoHNAAa3bl, KaK 1o
nogpobHo  onwcaHo — panee. PesyneTarthl
akcnpeccn  GUS  nNATM  KOHCTpyKRUWA -

KOHCTpyKUMK 2500, 1200, 800, 600 n 200 - B
TpaHCcOPMUPOBaHHBIX pacTeHWax Brassica

napus npeacraeneHsl B Tabnuue |. NpueegeHs
Taleke AaHHEBIe AN HEraTUBHOIO KOHTPOMLHOMO
obpasua (HeTpaHCHhOPMUPCBAHHOMD pacTeHWs).
Peaynbrarsl skenpeccun GUS OByX KOHCTRYKUWA
- KOHCTpyKumMmk 2500 W KOHeTpykuum 800 - B
TPAHCOPMUPOBAHHEIX  pacTeHusdx Tabaka

npedctaenedsl B tadbnuue Il. B tabnuue |l
npuBedeHbl JaHHbIE O pa3BUTUK  SKCNPEeccHn

npomoTopa onecanHa B TPaHCIEHHbIX
amBpUoHaX.

KOHSTPYKLUMKM  nomyvawT,  UCNonbays
cTaHAAPTHBIE  MeTOOUKW  MONeKynapHOR

BuonornK, BKMOYaa pacllenneHre hepMeHToM
PECTPUKLUMY, NUMMPOBAHWE W  NONUMEPAa3HYK
uennywo peakuuio (MUP). Ang noscHeHwa
cnone3oBaHHCR METOOMKA nogpobHo
onucbiBaeTCa KOHCTPYKLMA 800,

Ana  nonydeHnsa  dparmedta OHK,
codepxauwero npubnuantensHo 800 nH. B
5'-HanpaBneHWW ©T  y4acTka  MHULMaL WK
TpaHCKpUNUMK reHa oneoanwHa Arabidopsis ©
KOHpUrypauwer, yaobHOR 4N CBA3bIBAHWA C
Koaupyller  nocrnegoeartensHocTed  GUS,
WMCMONb3YIOT MeTOAMKY, OCHOBaHHy Ha [LUP.
OHa BKMOYaeT NpUMEeHEeHWe NOoNMMepa3Hon
LUenHo peakynn ong amnnudukaynn TOMHBIX
nocnegoBaTensHOCTEN, KOTOpble HeoBXoauMel
Ana aHanuWaa skcnpeccun. Ansg npoeeagHWA
HeobxoanmoiA nup aMnnucmkalm
CUHTE3UPYHOT Aga ONMUTOHYKNEOTULOHBIX
npaimepa (Milligen-Bicsearch. Cyclon DNA
synthetizer), codepaLlnx crnegyowmne
nocnegoBaTensHOCTU:

Pstl nocnepcoBatenbHOCTb OneosvHa

5 -Nparnep: 5° CACTGCAGGAACTCTICTGGTAA 3°

(GVR 10) (nocn. na. N 2)

OCHOBaHMUS, noMeueHHele  WpKdToMm
"MTanuk’, COOTBETCTBYIOT  HyKNeoTuWdaMm B
nos3uMymax oT -833 no -817 B
nocrneaoBaTenbHOCTU, NPUBEAeHHOA Ha dur. 2A.
JononHutenbHble HyKNeoTUabl B
5'-HanpaBneHW STOR NOCnegoBaTensHOCTA He
WAEHTUYHBI B MpaiMepe reHy onecanHa, O4HaKo
X BKMHOMAIOT C Lernsio pasMelleHns cata Pstl y
5'-koHUa npogykra amnnucurkayumn. Cait Pstl He
BblAeneH.

CUHTe3MpyroT BTOPOH (3') npaidMep, koTopeIiA
MMeeT cneylolWwy nocneaoBarensHOCTh:

3' npaiimep (APL 1)

Bam HI nocregoBaTes/lbHOCTb Ooneo3nHa

S5—=CTACCCGGGATCCTGTTTACT AGAGAGAATC-3

{nocn. na. N 3)

Smal

aror npaimMep COOEePKAT TOUHbIA
KOMNNemMeHT (BbldeneH LWpKUgToM "MTanuk")
nocneaoBartensHOCTU, NPUBEAEHHOR Ha dur. 2A
OT OCcHoBaHMWiA -13 Ao -30. [Janee oH BKNWOYaeT
elwe 13 ocHoBaHMA Yy 5'-koHUA. YKasaHHasn
nocrnedoBaTtensHOCTL  He  ABnfeTcd
KOMNNEeMEHTAPHOR reHy oOneo3uHa, OAHaKo
BBEAESHA ana nonyyeHua ABYX
{NepekpbIBaOWMXCA) CAWTOR pecTpuKkLmi, Smal
1 BamHl, y 3'-koHUa npogykra amniMgukaumu ¢
uensko obnerdeHua knoHupoeaHwa [LP
chparmeHTa.

3™ pgBa npadmepa wcnone3ykr B [LUP
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peakuuyn amnnudmKkayMi AN nonyYeHus
thparMeHTa OHK, cofepkallero
nocrneAoBaTensHOCTE  Mexdy  HykneoTuaamu
-833 1 -13 reHa oneoavHa ¢ caitom Pstl Ha
5'-koHUe U caltamk Smal 1 BamHI Ha 3'-kcHuUe.
AmMnnucrkaumo C NOMOLL K nupP
OCYLUeCTBNAIT,  Mcronea3ys  depmeHT
Tag-nonumepasy (Perkin-Elmer-Cetus) B
YCINOBUWSAX, PEKOMEeHAOBaHHbLIX Npou3BoaMTenem
thepMeHTa no cnegywolwed TemneparypHor
nporpamme: 92°C (geHaTypauus) 1 MuH, 55 °C
(BOCCTAHOBMNEHWE ABOWHOW crnupani) 1 MUH W
72 °C (snoHraums) 1 MuH. B kauecTBe MaTpuLbl
WCNONb3YOT  FeHOMHBIA ~ KNOH  ONeo3unHa,
NpUMBEOEHHbIA B BepxHel dactu cur. 2B,
KOTOpPLIA B OpUrnHansHoi 6mbnnuoreke BeLwwecTs,
BblAEMEHHbIX U3 NPUPOOHOro ChIPbA, CoaepKan
npubnusntensHo 15000 Hykneotmgos OHK wna
Arabidopsis.

[Mpogykt amnnucbukaukn (OLEO  p800)
oudwat B rene 0,7% araposbl, BblASMAT,
WCNONb3ys MeTCh CTeKNSAHHBIX  LWapKKoB
(Vogelstein  and Gillespie, Preparative and
analytical purification of DNA from
agarose-Proc. Natl. Acad. Sci. USA, 1979,
vol. 76, p. 615-619), » pacwennawTt Pstl.
MpodykT pacllenneHua ouullaloT Ha rene W
JONOMHAKT  KOHel, WChonbaya  hparMeHT
Knencea [JHK-nonumepaskl, a 3atem paapeaatoT
Smal, nonyvaa parMeHT ¢ TyneiM Kpaem. Ero
KNOHUPYIOT Ha Smal caite pUC1S n nonydarot
nnaamugy pUC  OLEOp800. [MpumeHad
acMMMeTpUYHoe nonoxeHwe caMta Accl Bo
BCTaBKe (B NONOXEHWUW, COOTBETCTBYIOLLEM -649
reHa oneoawHa, npuvBedeHHoro Ha dur. 2B),
MOXHO CenekTupoeaTtb ofe OpWeHTalnu BCTaekU
B Bektope pUC. KnoH, UMerLWWA BCTaBky,
OPWEHTUPOBAHHYIO TakuMm ofpasom, YTo KpalHWRA
5'-koHel, aMnmMUUMPOBaHHOrC dparMeHTa (B
HanpaeneHWn  TpaHCKpUNuuKW)  pacrnonoXeH
OnvKe Kk edWHcTBeHHoOMy calty Hind Il B
BEKTOPE KMNOHWpOBaHMA puCil19, a KpaiHuiA
3'-koHel  aMnnuUUMpPOBaHHOMO  dparMeHTa
pacnonoxeH 6nwie K eguHCTBEeHHOMY CcanTy
EcoRI B BekTope pUC19.

MonyyeHHyl0 Nnasmuiy 3aTem paspesaloT G
noMmoles BamHI K1 BblgenawT  dparMeHT
OLEOpR800, drnaHkMpoBaHHLIA caiTam BamHI.
YKasaHHblA  dparmeHT, BamHI-OLEOpS800,
KNCHUPYIOT B calTel BamH| pacwenneHHoOR ¢
NOMOLL B BamHlI nNasMmMab, KOTOPYHO
obosHavalT HspGUS 1559, HspGUS 1559
ABNASTCA NNasMUAOW, KOTOPAas UCNONbL3YeTCH B
kavecTBe GBMHapHOro BekTopa B Agrobacterium n
obpaayetca Ma Bektopa pCGN 1559 (MacBride
and Summerfeldt, Plant Molecular Biology,
1920, N 14, p. 269-276) nytem BBedeHUA
BCTABKM, cofepxaleld npoMoTOp  reHoB
TENNOBOrC Woka (hnaHKMpOBaHHLIA caldTamu
BamHl), oOTKpbITy0 pamky  CYATbIBAHWA
BeTa-rMKky poHKAA3kLl " TepMUHaTOpP
HonanuWHcUHTEeTassl (Nonyyaemsld 13 pBIl221,
R.A.Jefferson, B KkHWre "Cloning' Vetors"
1988, Eds. P.Pouwels, B.E.Enger-Valk,
W.J.Brammer, Elsevier Science Pub BV,
Amsterdam section VIC, Aill). PacwenneHue
HspGUS 1559 ¢ nomows BamHl npueogut K
BLICRCOOXASHWIO MPOMOTOpa eHOB TennoBOro
LWoka W NO3IBONAET OCYLIEeCTBWUTL WHCEPLUIO
noboro  gpyroro gparmeHta BamHI. B aTo
MecTo NrmpytoT coparmeHT BamHI-OLEOp800 1
nonydvakoT  Agrobacterium  pOLEOp800  GUS
1659, YKkasaHHyo nnasmuiy WCnonb3yT And
TpaHccopmMau E.coli, n amnnnduuMpoeBaHHYIO
nnasmuy BBogdT B Agrobacterium  {(WTamm
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EHA101) meTogom  snekTponopauumW, — Kak
onucaHo paHee (Rogers et al, Plant
Molecular Bioclogy Manual, 1988, vol. A2, p.
1-12, Eds. S.Gelvin and R Schilperoort,
Kluwer Academic, Dordrecht, Netherlands).

MonyyeHHblid Wtamm  Agrobacterium (EHA
101 x pOLEOR800 GUS 1559) mcnonesytoTr ans
TpaHcopMau pacTeHUA Brassica napus no
metogy MonoHn u  gp. (MM Moloney, J.
M.Walker, K.K.Sharma, Plant Cell Reports,
1989, vol. 8, p. 238-242) wnu pacTeHUir
Tabaka no metogy Xopwa u gp. (Horsch et al.,
Science, 1885, vol. 227, p. 1288-1302).
Ob6pa3oBaBWLIAMCH TPAHCreHHbIM  PacTEHUAM
JaloT  BO3MOXHOCTE o6pa3oBaTb ceMeHa W
NPOBOAAT  aHanMa  SKCNPeccHi GUS
(R.A Jefferson, Plant Mol. Biol. Rep.
1887, N 5, p. 387-405) B passuBatowMxcs
ceMeHax, a TakKe HenpoAyKTUBHLIX 4YacTax
pacTeHWid, UCNonb3yemblx B KadecTBe
KOHTPONBHbIX obpasLos. MNpuBedeHHbIE
BEMUYMHBI SKCNPEeCCUU ABNAKTCHA CPeaHUMN
3HAYEHUAMN, KOTOPLIE MOMyYaloT B CpedHeM K13
MATK CeMfH OT Kawaoro W3 npubnUanTensHo
NATK PasNWYHbIX TPEHCTEHHLIX PacTeHUNd.

Opyrue KOHCTPYKLUMK nonyuvatoT
aHanornyHeliM Metogom [MUP, ykasaHHbIM paHee,
ncnonb3ys  noaxofddlive npaimepbl  ANg
amnnucprkaymm  -2500  dparmenTel, -1200
thparmeHta, -600 chparmeHta wnn -200
thparmeHTta. PeayneTtaTbl And Brassica napus,
BblpaXeHHele B BWOe YOENbHOW aKkTWUBHOGTK
cbepmeHTa GUS, npepncraeneHsl 8 tabnuue |
HanHble ong Tabaka nprBeaeHsl B Tabnuue 1.

MonyyeHHble pesynbTaTsl MOKA3bIBAKOT, UTO
ONEO3nHOoBLIA chparmeHT oT -833 po -813,
KOTOPBIA  WUCNOMNB3YIOT B KOHCTRyKkunk 800,
COAEPKUT  OOCTAaTOYHO  MHbopMauuKy  ans
NpaMor  cemsacneynduYHOR  3KCnpeccum
PenopTepHOro reHa B TpaHCreHHOM 3MGpucHe
Brassica napus, HauWHas yxe ¢o cTagun sapa,
a npomotop oneosuvHa Arabidopsis cnocobeH
HanpaensiTb TPAHCKPUMLUMIO B pacTeHWUsX,
OTNKYHLIX OT Arabidopsis. OTWU SKCNEPUMEHTLI
TakKe MOKA3bIBAKT, YTO NOCNedoBaTENbHOCTY,
cofepKallnecs B KOHCTRYKUMKM NpomoTopa,
coAepxar UWc-anemeHThl, Heobxoaumble Ans
youneHua - TpaHockpunuMM B OTBeT Ha
notaeneHue abcuUM3onBon KWUCIOTHI, 4yTo
ABNAETCA XapakTepHbiM AN NpoMoTopa
HaTVBHOIO OMeo3uHa.

CneayeT OTMeTWUTL, YTO cemMacneunduiHag
3KCMpeccud, koTopas NpCASMOHCTPUpPOBaHa B
HacTOAWEeM  OMWCaHWW, He 33aBUCUT OT
B3aUMOJEWCTBWIA ¢ HATUBHEIMW TEPMUHATOPAMU
y 3'-KOHUa reHa oneoanHa. B gaHHoM npuwepe
3'-KOHUEBOW TepMWHATOR Oneo3nHa 3amMeHeH
TEPMUHATOPCM, BblAeNEeHHbIM n3 reHa
HonanuHcuHTeTassl  Agrobacterium. Takum
obpaaom, KoHCTpykuMa 800 gocraTouHa Ansa
OcyLlecTBNeHnss HeoBxogumoro  npoduns
3KCNPeCCHUM He3aBWCMMO OT BCMNOMOraTEMbHLIX
nocneaoBaTensHOCTER.

Bce nybnukauuM n naTeHTHelE 3asBKW, Ha
KOTOpbIE JalTcsl CChLINMKKW B HacTosiweMm
onMcaHuK, NpUBeAeHbl 30ech ANS CNPaBKX B TOW
Mepe, B Kakoh Kaxgas WHAMBMOyanbHas
nyGnukauus WNW nateHTHas 3asBka OGbina
crneuyansHO W WHAMBMOyansHO yKasaHa B
Ka4ecTBe COBbIMNKA.

Mocne TOro Kak WaobpeTeHWe MNOMHOCTEHD
onuMcaHo, Ana  cneyuanncta  cTaHOoBWUTCSH
OMEeBWAHLIM, YTO B Hero MOryT 6blTb BHEGEeHE
MHOTME M3MeHeHUs U MoaUUKaLUK, KOTopbIE He
NPUBOAAT K WU3MEHEHWO  CYLIHOCTWM U
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naobpeteHna, K obbema NpUTA3aHURA,
W3NOXKEHHOrC B npunaraeMoid  cdpopmyne
n3obpeTeHus.

OnuvcaHve nocnegoBaTensHocTel

(2) MHopmMaums Ang nocnegoBatensHoOCcTM
C HOMEpOM WaeHTUWKaLn: 1

(i) XapakTepucTukn nocriegoBaTenbHOCTK:

(A) OnvHa: 1803

{B) Tun: HYKNenHoBas KicnoTa

{C) Bua uenu: asoiHag

(D) Tononorua: nuHerHas

(xi) OnucaHre nocnefoBaTenbHOCTM:

nocnegoBaTensHoOCTh c HOMEpPOM
naeHTupuKkaun 1 (CM. B KOHUE onucaHusa).

(2) MHpopmMauma Ang nocnegoBatensHoOCTH
C HOMEpOM WMAeHTUbMKkauun: 2

(i) XapakTepUcTUKK NocrneaoBaTenbHOCTH:

(A) Onwha: 22

(B) Tun: HyknenHoBasa KAcnoTa

{C) Bua uenu: aBorHas

(D) Tononorua: nuHerHas

(xi) OnucaHve nocnefoBaTenbHOCTH:

nocnegoBaTefsHOCTL C HOMEPOM
naeHTupukagmun 2.

CACTGCAGGA ACTCTCTGGT AA 22

{2) MHdbopmaums ang nocneaoBarensHocTM
C HOMEpPOM MAeHTUMKauun: 3

(i) XapakTepUCTUKK NocrneaoBaTenbHOCTH:

(A) Anwna: 31

{B) Tvn: HYKNEeWHoBRasa KACMoTa

{C) Bua uenu: aBoiHas

(D) Tononoruga: nuHerHas

(xi) OnucaHrve nocnefoBaTenbHOCTH:

nocnegoBaTefsHoOCTb C HOMEPOM
naeHTnpukagmn 3.

CTACCCGGGA TCCTGTTTAC
TAGAGAGAAT C 31

cbopmyna I/I306peTeHI/IF|:

1. Cnocob sKcnpeccuy, npeacTaBnAwower
WHTepec nocnepoeartensHoctTv OHK B knetke
cemMeHu, oTnMYalLWwMica TEeM, yTO
OCYLUEeCTBNAKT BhbipallMBaHWE pacTeHWs,
cnocobHOro  JaBaTb CemeHa, nMpu  3TOM
yKasaHHOe pacTeHne uveet KNeTKu,
cofepXallne WHTErPUPOBAHHYD B WX TEHOM
KacCeTy 9KCMpecCuKW, KOoTopas BKMYaeT B
5'-3'-HanpaBneHnN TpaHCKpWNUMKM B KadecTee
onepabenbHo  cOeAWMHEHHbIX KOMMOHEHTOB
perynaTopHbli yuacToK TPAHCKPUNLAM,
nonyyaeMelldi M3 reHa ©enka MacnuvyHoro tena,
NpeACTaBNSAoLLY 0 WNHTEepec
nocnegosatensHocte AHK, reteponoriyHyto no
OTHOWEHWID K YKA3aHHOMY pPerynaTopHOMY
YUaCTKY, M y4aCTOK TEpPMUHALMM TRPAHGKPUMLAM,
B YCMoOBUSX, cnocobeTBYOWMX obpa3oBaHKio
CEMSH, B KOTOPbLIX yKasaHHanA
nocnegosatensHocte AHK  akcnpeccupyetca
NoA TPaHCKPUNLWOHHEIM KOHTPOMEM YKa3aHHOro
perynaTopHoOro y4acTka.

2. Cnoco6 no n.1, oTNUYaOWKMACH TEM, YTO
YKa3aHHLBIR TeH 3KCNpeccupyeTca B TedeHWe
chasbl smbpuoreHesa, koTopas npefllecTeyeT
HaKonneHu 3anacHbiX O0enkos.

3. Cnocob no n.2, oTNUYaKWKUACA TeM, YTO
ykasaHHaa asa anvtcs oT obpasoBaHus
rnobynapHoro sMépuvoHa Oo paHHel cTaguu
obpazoBaHus cemaaonu.

4. Cnocob no n. 1, oTnnyalownics Tem, YTo
YKa3aHHLIA reH ABNAETCA FeHOM ABYAONBHOMO
pacTeHus.

5. Cnoco6 no n.2, oTnMyalowuincs Tem, YTo
yKasaHHyl chaay BblOupawT M3 rpynnol,
BKMYaloWeld rmobynsapHylo cTaguio, cTajuio
aapa, cTaguio KryTUKa 1 CTaduio CeManonu.

8. Cnocob no n.4, otnuyawLninca Tem, 4TO
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YKa3aHHbIM ABYAONEHEIM PAacTeHUEM SABMAETCH
Brassica napus wnu Arabidopsis.

7. Cnocob no n. 1, B KOTOPOM yKasaHHOe
pacTeHue ABngeTca OTMNKMYHbIM OT Arabidopsis.

8. OHK-koHCTpyKUMSA,  BKA4Yawwas
XWMEPHBIA TeH, CodepXaluWid perynATopHbIA
YYaCTOK TPAHCKPWUNLMKA, NOMyYaemMblii 13 rexHa,
koaupylollero  6enok  MacnuuyHoro - Tena,
"cnUTeIR" ¢ NpeAcTaBndlWLeRr  nHTepec
nocnegoeatensHocteio  AHK, reteponornyHeih
N0 OTHOLIEHWIO K YKa3aHHOMY perynsaTopHOMYy
YHUaCTKY.

9. AHK-KoHeTpYKUMA no n.8, oTnuyarowascs
TEM, MTO VYKa3aHHbIA TreH nonydawt o7
npeAcTaBUTens cemeicTea Brassicaceae.

10. AHK-KoHCTRYKUMA No N.8, oTnvyalowancs
TEM, YTO YKa3aHHbLIA perynATopHLIA y4acToK
TpAaHCKpUNLUKWK nony4atoT oT Brassica napus Unu
Arabidopsis.

11. Kacceta skcnpeccuu, BKNwuawwas B
KayecTee onepabensHo COeMHEHHbIX
KOMNOHEHTOB perynATOpHbLIA Yy4acToK
TPaHCKpUNUWK, nonyvyaemeld u3 reHa ©Genka
MacnMyHOro Tena, NpPefcTaBnsoWyl0 WHTepec
nocnegosatensHocts [AHK, reteponornyHyto no
OTHOLLEHWIO K YKA3aHHOMY perynaTopHoMy
Yy4acTKy, W y4acToK TepPMUHaLMK TPaHCKPUNLUMK.

12. MNpumereHne W30NUMPOBAHHOIO
PEerynaTopHOro  ydYacTka  TPaHCKpUnLuu,
nonyYaemMoro Wa reda Genka mMacnu4Horo tena,
Ona ynpaeneHua sKCnpeccueid reTeponormyHoro
reHa B cemeHax.

13. MNpumeHeHWe Mo N.12 perynaropHoro
y4acTka TPaHCKpUNLUK, oTnu-aoLleeca TeM, 4To
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reH Macnu4Horo Tena nonydYaloT W3 Brassica
napus wunu Arabidopsis.

14. Cnoco® MameHeHnd cneludu4Horo ans
CeMAH MeTabonnama, oTNrYalWnAcA Tem, YTo
OCYLUECTBMAKT BhlpallMBaHWE pacTeHWs,
cnocofHOro  faeatb  CeMeHa, TMpu 3TOM
yKasaHHoe pacTteHne umeeT KNeTKH,
cofepXallMe WHTErpUpOBaHHYD B WX TEHOM
KacCeTy 9KCNPecCuM, KoTopas BKMKYaeT B
5'-3'-HanpaeneHun TPAHCKPUMNLMKA  YYaCTOK
MHALUMALWKA  TpaHcKpunuMnu U3  reHa ©Genka
MAacnWYHOrO Tena, NpPencTaBnsiowyl UHTEpec
nocnegosatensHocte AHK,  oTtnnuynylo ot
nocnegoBaTensHOCTHU, HATUBHOW MO OTHOLLEHWID
K YyKaszaHHOMY Y4acTky WHUALMaLMK, W y4acToK
TepMUHALMK  TPaHCKPUNUMK, B YCNOBWSAX,
cnocobeTteylowx  0bBpa3cBaHUD CeMAH, B
KOTCpPLIX yKasaHHaa nocrnegosatensHocTs AHK
KCNpeccupyeTca  nNo4  TRAHCKPUMNLWOHHBIM
KOHTpONeM YKasaHHOIo ydvactka WMHUMLMAaL MK
TPaHCKpUNUUK.

15, Cnocob no nn.14, oTNMYarWuiAcsa Tem,
4TO YyKasaHHOe W3MeHeHMe 3aknodaeTcs B
ocrnabneHun unW  NoAaBNeHWK  SKCMPeccuM
SHOOTEHHBIX TEHOB, SKCMPEeCCUPYIOLWMXCA B
cemMeHax pacTeHWs.

16. Cnocob no n.14, oTnUyarWMRca TeM, YTo
YKa3aHHLIA y4acTOK MHULWALMU TPaHCKPUILMK
BKINOYaET Ocrnabnsaowmnia snemeHT.

17. Cnocob no n.14, oTNUYAKLWLWACA TeM, 4YTo
TpaHoKpubupyemas HWTb  ykasaHHoi [OHK
nocnegoBaTensHoOCTH aBnsaeTcs
koMnnemeHTapHon MPHK, sHOoreHHoW no
OTHOLUEHMWIO K YKa3aHHbIM KneTkam.
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Tadauna I

Cemacnemmuusas srenpeccus B Brossica  napus

AxrzBHOCTE GUS (B mMoa npomyrra/Mr Geaxa)

Ly98¢v1LZ N

0]

Mpomorop/GUS Cewms Kopeur Jzcr Credens CeMs

KOHCTpyRmuzR {cranus (mosmuas
ETYTAKA.) CTanAa Cce-

MATOJN }

+ABAY  -ABA ]

2500 I0,I85 7.709 444 46.9 88.2 I1I1.607

1200 18,298 1,795 8,980

800 2,250 475 285 277 650 7.130

600 1,506 T44 Y,365

200 I8,I 64,8 260 5,9 26 I

13-
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Ly98¢vLZ NY

1 O

HeraruBHHI

KOHTDOJIE =~

HeTpanchop— I8.4 13.9 300 8.1 30 I4
MIDOBAHEOE

pPACTEHHE

5

X ABA oGozHazaeT o6padoTKy B TeueHme 24 wac I0T° M adcrmaomoit

KIICJAOTH Nepel [poBeneHueM mnsMepeHuil akrmBHocTH GUS .

Tadyaua II

Cemacnenubuyaad skcnpeccns B___lobacco

AxrusrocTs GUS (B nmoa npomykra/Mr Geaxa)

Ipomorop/ GUS 3peJte ceMeHa
KOHC TPy KUAA

2500 I1.330

800 I0.970

14
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Tagnuua III
NBONUMOHHAS pKcOpeccd B Rrgasica napus

AxrusHocTs GUS (B mMoa npomykTa/Mr Geira)
Ilpomorop/BUs Cramra  Cramms  PagHad Cpemuag  [loanHsaa
woncTpyRzza RS VIS GO NN GEMATOM o eMATOM:

2500 272 1207 2541 1819 IY,e07
T200 124 262 388 5094 8,980
800 T49 260 962 2617 7,128
600 59 41 29 38 1,365
200 30 25 I5 20 IT
HeraTuBauit
KOHTpOJLEH{Y
odpasel I 14 14

15-
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(xd)
CCATGGCTAT
ACTCCCCAGA
TCGTCGGGTC
CCGARATCGAG
GAGGTTIGAG
AGAGAATTGA
ACCTGCATTA
TATTATTTGT
ARTCCTAAAT
CTATTGAAGG
GGTTCGATGC
TCCICTCGTT
GCATGATGTC
CTCCTACCTC

TTCTICTCTAG

CAC
His
10

GAT
AsSp

GAac

Asp Gln Ty

CcAG

Gln Ile Al

GTT
vVal

CTC
Lys

ATC
Ile

TAC

GCT

TCC
Sar

SEQUENCE DESCRIPTION:

ACCCAACCTC
ARCARACCGGC
CTTGGGCGAT
TCTGTTGAAA
GGAAAGGACA
GAGGTfTAGA
TCAARGCAGT
ATCCATTTTC
TTTTCTARATT
CCCRAACCCA
CAACGCCACA
AACACATGCA
TCCATTGACA
TTCCAAAATA

TAARACARGAR

GGC
Gly

ATC
Ile

ATG
Het
30

ChG
r Gln

AAA
a Lys
45

GCT
Ala

AGC
Ser

CTT
Lys

60

AGA
Arg
15

TCC

Ser

GChA
Ala

ACC
Thr

GGTCTTGGTC
GCCARMATTIGC
TGCGGTGGAA
GCTTGTTCAT
AATGGGTTTG
GAGAGATGCG
GACGTGGTGA
TTCATTGTTC
TTGTTGCCAA
TACTGACGAC
TICTGAGCTA
GCGGUTGCAT
CGTGACTTCT

TATACACATC

SEQ ID NO:

ACACCAGQAAN
CCGAMTTIGCT
GATGGGTCAG
TGGGATTTGT
GCTCTGGAGA
GCGGLGATGA
AATTTGGAAC
TAGAATGTCG
TAGTGGATAT
CCCAARGGTT
GGCARAAAAC
GGTGACGCCA
CGTCTCCTTT

TTTTTGATCA

1:

CTCTCTGGTA
GACCTGRAGA
CTTGGGCTTG
ATACGGAGAT
AAGAGAGTGC
CGGGAGGAGA
TTTTARGAGG
CCGARACAANT
GTGGGCCGTA
CGTTTTGCGT
AAACGTCTCT
TTAACACGTG
CTTAATATAT

ATCTCTICATT

AGCTAGCTICC
CGCAACATCA
AGGACGAGAC
TGGTCCTCGA
GGCTTTAGAG
GACGACGAGG
CAGATAGATT
TTTAAARCTA
TAGAAGGAAT
TTTATGTTTC
TTGAATAGAC
GCCTACAATT
CTAACAARACA

CAARRATCTCA

CAARAAAR ATG GCG GAT ACA GCT AGA GGA ACC CAT

GAC

Asp Gln

GGA
Gly

CGA
Arg

GCT
hla

ACT
Thr

GTT
val
65

CTT
Lys

CAG TAC
Tyr

GCGA
Gly

GTC
Val

GGA
Gly

1

ATG
Het
20

cce
Pro

TCT
Ser
35

GAC
Asp

ACHA
Thr

CCT
Ala
50

GTC
Val

ACT
Thr

GCA
Ala

ATC
Ile
30

GGC
Gly

ACA
Thr
75

ACA
Thr

ATT
Iie

CCT
Fro

GTT
Val

GCC
Ala

TTTATCATCY

CTIC
Lys

GCA
ala

GCT
Ala

cTC
Lys

CTC
Lys

ATA
1ie
110

CTT
Val

cTC
Lys
95

ACC
Thre

ATC
Ile
g0

ATC
Ila

GTT
val

TTC
Phe

ACC
Thr

TTC
Phe

AGC
Ser

GGT
Gly

TCT
Sear

CCA
Pro

TTT
Phe

TGG
Trp
115

ATC
Ile

CTT
Lys
100

ATT
Ile

TACTTCATAA TTTTGTGCRA TATGTIGCATG

-16-

GGC
Gly

CGA
Arg

ATG
Het

TCC
Ser

AAG
Lys

TAC
Tyr

TCC
Ser
59

GGT
Gly

GGT
Gly

TTG
Lys

ATA
Ile

cCT
Rla

CTC
Val

ccg
Pro

CTT
Lys
85

TCT
Ser

GCh
Cly

TCC
Sar

AAG
Lys

TAC TAA

Tyr

CATGTGTIGA

Met Ala Asp Thr Ala Arg Gly Thr His
5

GAC
Asp

CGA
Arg
25

AGG
Arg

TCT
Ser
40

CTT
Lys

cTC
Lys

GTT
Val

ACT
Thr

CTC
Lys

CCT
Ala

TTT
Phe
105

GGG
Cly

GCACRCA

GCCAGTAGCT

60
120
180
240
300
360
420
480
S40
600
660
720
780
B840

894

SS90

1038

1086

1134

1182

1231

1291

27148647 C1

RU



Ly98¢v1LZ N

0]

TTIGGATCAAT TTTTTTSGTC GAATAACAAA TGTAACAATA AGAAATTGCA AATTCTAGGG 1351
AACATTTGGT TAACTAAATA CGARATTTGA CCTAGCTAGL TTGAATGTCT CTGTGTATAT 1411
CATCTATATA GGTAAAATGC TTGGTATGAT ACCTATTGAT TGTGAATAGS TAC GCA ACG 1470

Tyr Ala Thr
1

GGA GAL CAC CCA CAG GGA TCR GAC AAG TTG GAC AGT GCA AGG ATG AAG 1518
Gly Glu His Pro Gln Gly Ser Asp Lys Leu RAsp Ser Ala Arg Met Lys
5 10 15
TTG GGA AGC AAAMA GUT CAG GAT CTG ARMR GAC AGAR GCT CAG TAC TAC GGA 1566
Leu Gly Ser Lys Ala Gln Asp Leu Lys Asp Arg Ala Gln Tyr Tyr Gly
20 25 30 a5
CAG CARA CAT ACT GGT TGG GAM CAT GAC CGT GAC €GT ACT CGT GGT GGG 1614
Gln Gln His Tyr Gln Gln Glu His Asp Arg Asp Arg Thr Arg Gly Gly
40 45 50
CAG CAC ACT ACT TAAGTTACCC CACTGATGTC ATCGTCATAG TCCAATAACT 1666
Gln His Tyr Tyr
55
CCAATCTCGG GGAGTTAGTT TATGAGGAAT AAAGTCTTTA GAATTTCGATC AGCGCCAGAT L1726
AATAAAAGCC GAGTTTGAAT CTTTTTGTTA TAAGTAATCT TTATGTGTGT TTCTATATCT 1786
TGTCAAANTGG TACCGAG lao03

Ncol 31
-867 CCATGECTATACCCAACCTCGGTCTTRGTCACACCAGGAACTCTCTEGTAAGCTAGCTCCACTGCCCAGRARCAACCGBLGLCARATTGL
=777 {GGAATTGCTGACCTGAAGACGGAACATCATCGTCGGGTCCTTOGGCOATTGCGGCGOAAGATEGGTCAGCTTGGGCTTGAGGACGAGAL
-687 CCGAATCGAGTCTGTTGAAAGGTTGTTCATTGRGATTTGTATACGGAGATTGETCGTCOAGAGGTTTGAGGGAAAGGACAAATGGETTTS

~597 GCTCTGGAGAAAGAGAGTGCOGCTTTAGAGAGAGAATTGAGAGGT TTAGAGAGAGATGCGOCEGCCATEACGGEAGGAGAGACGACGAGE
T RZ2 — R

=507 ACCTGCATTATCAAAGCAGTGACETGGTGAAATTTAGAACTTTTAAGAGGCAGATAGATTTATTATTTGTATCCATTTTCTITCATTGRTTC

~417 TAGAATGTCGCGOAACAAATTTTAAAACTAAATCCTAAATTTTTCTAATTTTGTTGCCAATAGTGGATATGTGGECCGTATAGAAGGAAT
-327 CTATTGAAGGLCCAAACCCATACTGACRAGCCCAAAGGTTCGTTTTGCGTTTTATGTTTCOGTTCGATGCCAACGCCACATTCTGAGCTA

--------

-147 GCATGATGTCTCCATTGACACGTGACTTCTCGTCTCCTITCTTAATATATCTAACAAACACTCCTACCTCTTCCAAAATATATACACATC

MADBT ARGTHHTED

=57 TTTTTGATCAATCTCTCATTCAAAATCTCATTCTCTCTAGTAAACAAGAACARAAAAATGGCGGATACAGCTAGAGOAACCCATCACGAT
I I 6 RDA Y P MM GRDRDQGY @M S E6RG S DY S KSR
34 ATCATCGGCAGAGACCAGTACCCGATGATGGGCCOAGACCGAGACCAGTACCAGATATCCGBACGAGGATCTGACTACTCCAAGTCTAGE

Dur.2A

A7-
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@ 1 AKA AT AY TAGGSLLYLSSLTITLVGTV AL
124 CAGATTGCTAAAGCTGCAACTGCTGTCACAGCTGOTGGTTCCCTCCTTGTTCTCTCCAGCCTTACCCTTATTOGAACTGTCATAGLTTTG
Tya TP L LY I ESP I LYPEALILITY ALL I TGF LS
214 ACTGTTGCAACACCTCTGCTCGTTATCTTCAGCCCAATCCTTGTCCCGGCTCTLATCACAGTTGLACTCCTCATCACCGRTTTTLITTCC

--------

---------

394 atatgtgcatacatgtgttgagccagtagetttggatcaatttttirtggtegaataacaaatotaacaataagaaatigeaaattctagg
484 gaacatttggttaactaaatacgaaatttgacctagctagettgaatgtatctgtgtatatcatctatataggtaasaatactiggtataa

Y AT GEHPOG G S D KLDSARMEKTLGSK

574 tacctattgattgtgaatagGTACGCAACGGGAGAGCACCCACAGGGATCAGACAAGTTGGACAGTGCAAGGATGAAGTTGGGAAGCAAA
A8 D L KDRAABY Y GO OQH T G GEHDRDRTRG G G H
664 GCTCAGGATCTGAAAGACAGAGCTCAGTACTACGGACAGCAACATACTGGTTGGGAACATGACCETRACCGTACTCGTOGTGGCCAGCAL

7 7.*
754 ACTACTTAAGTTACCCCACTGATGTCATCGTCATAGTCCAATAACTCCAATOTCOOGGAGTTAGTTTATGAGGAATARAGTGTTTAGAAT

Kpnl
84y TTGATCAGGGGGAGATAATAAAAGCCGAGTTTGAATCTTTTTGTTATAAGTAATGTTTATGTGTGTTTCTATATGTTGTCAAATGGiHCC

©Dur.2A(mponoKeHue )

| kb 1 TEIC.HYKJICOTUIOB
b ]
= 2 = Nz
2 HE 8 28
/4 | L] [ e
-64% Accl 928 Kpn !
=867 Ncol -419 Xba | 152 Pwu t 683 Sac |

E I | i

1800 nap HYKIEOTHAOB
Our 2B
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dur.3B

dur 3A

RELATIVE INTENSITY

H
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