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BBE,11,EHHE 

CTpyKTypa 11 KOHL(eHTpaU11ll pOCTOBbIX BemecTB (PB) 11rpaeT 6oJibllIYIO pOJib B 

KYJibTypax paCTl1TeJibHblX KJieTOK. CKopOCTb 11X ycBoeH11ll B MeTa6oJil1'1eCKl1X 

nyrnx B paCTl1TeJibHbIX KJieTKax TeM JiytJrne, tJeM 11X CTPYKTypa 6Jil1)1(e K 

ecTeCTBeHHOH cpopMe. C11HTeT11'leCKal1 cpopMa PB CJIO)l(Ha 11 BJll1lleT Ha 11X 

npOHl1KHOBeH11e BO BHYTPl1KJleTO'lHOe npOCTPaHCTBO. 

Co.!1,ep)l(aH11e ecTeCTBeHHblX pOCTOBbIX aemecTB T11na ay1<c11Ha (IAA) B KJleTKax 

pacTeHl1H 3aBl1Cl1T OT ypoBHll L-mpunmo<jJaHa, KOTOpb!H B 11H.!l,OJll1Jlf111pyBaTHOM 

nyrn npeBpamaeTcll B IAA [24]. Ero ecTecTBeHHall KOHI.1eHTPaU11ll B KJieTKax 

TKaHeH MeHlleTCll B 3aBl1C11MOCTl1 OT CTa.!1,1111 OHTOreHe3a. 

Cao6o.D.Hhie Ul1TOKHHl1HbI 11 11x npe.!1,rnecTBeHH11K11, 11.!l,ettT11cp11u11poBaHHbie B 

TKaH11 pacTeH11tt, HaXO.!J.l!TCll B cpopMe u3oneHmemmaoeHu1ta, ou2uopo3eamuHa, 

3eamuHpu603ui)a 11 pa3Hb!X 1130q>OpM mon0!lUH06 [23]. Hx KOHUeHTPal.111ll B KJleTKax 

TKaHeH paCTeHl1H Bapb11pyeT TaK)l(e B 3aBl1Cl1MOCTl1 OT CTa.!1,1111 . OHTOreHe3a . 

6eJIKOBbIH 11 MOpq>OJIOfl1tJeCK11H attaJil13 y TPattcreHHb!X pacTeHl1H Ta6aKa 11 C011 

flOKa3aJI ', tJTO ypoBeHb npO.!J.YKTOB MOpcpoperyJillTOpHblX reHOB i'pt, iaaM, iaaH, 

KOTOpble OTBetJaIOT 3a cynepnpO.!J.YKU11!0 L(l1TOKl1H11Ha 11 ayKCl1Ha, peryJI11pyeTCll 

KJiaccoM reHOB [1, 5, 6, 16]. Tiepexo.!l, .!1,11cpcpepeHL(11pOBaHHhlX KJleTOK 113 pa3H~IX 

TKaHeH paCTeHl1H B .!l,e.!1,11cpcpepeH1.111poBaHHOe COCTOllHl1e 3aB11Cl1T OT rpa.!1,tteHTa 

KOHL1eHTPau11n 3H.!1,0reHHblX 11 3K30reHrfbIX pOCTOBblX BemecTB, KOTOpble BJil1ll!OT 

Ha 3KCnpecCl1!0 reHOB, 11 TaKl1M o6pa30M MeHll!OT KatJeCTBeHHOe 11 KOJll1tJeCTBeHHOe 

C0.!1,ep)l(aHl1e 6eJIKOB. 6bIJIO noKaJaHo, tJTO Cl1HTeTl1'leCKl1e pOCTOBble BeIL1eCTBa 

6eH30Tl1a30Jl11HOHOBOfO Tl1na (COJll1 3-cy6CT11TyTe.!1,-2-6eH30Tl1a30Jil1HOHa), 11MeIOT 

6110JIOfl1tJeCKYIO aKTl1BHOCTb [4, 18, 19]. O.!1,Hl1M 113 npe.!1,CTaBl1TeJieH 3TOH rpynnbI 

llBJilleTCll 3-6eH311JIOKCl1Kap60Hl1JIMeT11JI-2-6eH30Tl1a30Jil1HOH (66). no CBOeMy 

6110JiorntJeCKOMY .!l,eHCTBl1!0 66 6bIJI KJiacc11cp11u11poBaH KaK ayKCl1HOl1.!1,. 

3Kcnep11MeHTaJihHbie pe3yJihTaTbl, noJiytJeHHble C 66, nOKa3aJil1 [7, 8, 14, 18, 20], 
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'ITO 3TOT .n:ep11BaT 6eH30Tl-!a30JUIHOHa ,n:ettCTByeT Ha MHTOTH'leCKYIO aKTHBHOCTb 

KJleTOK 11 npol\eCCbI pocTa paCTeH11i1 KaK B yc110Bm1x in vivo, TaK 1-1 in vitro B 

3aBl1CHMOCTH OT HCnOJ1b30BaHHOH KOHl\eHTPal\111-1 11 <jlaKTOpa BpeMeHH. EE 

(MB=299,35) KaK aKTHBHO ,n:ettCTBYIOll.\HH opraHH'leCKl1H KOMnOHeHT BXO.D:11T B 

cocraB KOMMepqecKoro npenaparn PacTHM-30,ll;KB B KOHl\eHTPal\HH 30 % . Ha 

npaKTHKe HCTTOJ1b3yeTCH .D:JIH HHil:YKl\HH p113oreHe3a pacTeHl1H. l'lcnoJib30BaHHblH B 

KYJihTypax in vitro EE B onpe,n:eneHHhIX KOHl\eHTPal\11HX BhI3hIBaeT HH.D:YKl\HIO 

Kam1yca KaK y o,n:HO-, TaK Ii y ,n:Byx,n:OJihHhlX paCTeHHH, BKJlIO'laH 6o60Bbie. 

KoJIH'leCTBeHHble 11 Ka'leCTBeHHbie oco6eHHOCTH B 3KCnpeCCHH reHOB Bhl3BaHbl 

.n:ettCTBHeM poCTOBhlX BCll.\eCTB BO BpeMH ,n:e,n:1-1<jJ<jlepeHl\l1al\HH, H3y'leHhl O'leHb 

cna6o. 

U:eJihlO Harnett pa60Thl HBJ1HJ10Ch HCCJ1e,n:0BaH11e pa31111'll1H B 3KCnpecc1111 reHOB 

11 B co,n:ep)KaHl111 3anaCHhIX 6eJIKOB ceMH,n:onei1 pa3HhlX reHOTl1nOB COi-i BO BpeMH 

.n:e.n:11<jJ<jlepeHl\Hal\HH, Bhl3BaHHOH BJlHHHHeM ayKCHHOl1.D:OB C pa3J1H'IHOH 

x1-1M11tJecKoi1 CTPYKTypoi1. 

MATEPIIAJJ II METO,Uhl 

J,b MOJIO,n:hJX (B03paCT 6 He.n:enb) acenTl1'leCKl1 KYJ1bTl1BHpOBaHHhlX pacTeH11i1 

co1-1 copTOB Aida 1-1 Maple arrow H-12 6hrn11 c,n:enaHhI nonepe'IHhie 3-4 MM cpe3bI 

11 noMell.\eHhl Ha 3KCnepHMeHTaJibHYIO KYJ1hTl1Bal\HOHHYJO cpe,n:y mER, 

co,n:ep)Kall.\yIO 50 HM KHHeTHHa 11 EE B KOHl\eHTPal\1111 I MM, I -MKM 11 I HM (8]. 

KoHTPOJibHaH KYJihTHBal\110HHaH cpe,n:a co,n:ep)KaJia 5 MKM 2,4-)]; 11 50 HM 

K11HeT11Ha. 3KcnpeCCl1H reHOB 6hrna 11ccne.n:0BaHa B nepB11'IHOM Kannyce, 

o6pa3oBaHHOM Ha cpe3ax 1-13 cpe,n:Hei1 qacTH ceMH,n:onei1 y 06011x copTOB co1-1 nocne 

28 ,n:Hei1 KYJ1hTl1BHpOBaHl1H. 

Pacrnop11Mhle 6eJIKl1 6blJ1H 1-1301111pOBaHhl B HaTl1BHOH <jlopMe C noMOll.\hlO 0,1 M 

Na-<jloc<jlaTHoro 6y<jlepa (pH 7) np11 TeMnepaType 4°C no MeTO,n:y f1111HKOBoi1 

[9]. Kom1qecrneHHoe co,n:ep)KaH1-1e pacrnop11MhIX 6enKOB B npo6ax onpe,n:enHnocb 

cneKTPOKOJIOpttMeTPH'leCKHM MeTO.D:OM Epa,n:<jlop,n:a [2] Ha cneKTPOK0!10p11Merpe 

"CneKon-11" (Karl Zeiss, Jena). AHo,n:11qecK1-1e He,n:eHaTyp11poBaHHhie 6e11K11 6h1J111 

cenap1-1poBaHhl B 12,5 % ;L\HCKOHTl1HYaJibHOH no111-1aKp1111aMH.D:HOH CHCTeMe CMHTa 

[22]. KaTO,n:11qecK11e 6eJIKH 6b1J1H cenap1-1poBaHhl B 15% il:11CKOHTHHyanhHOM 

no111-1aKp1-111aMH.D:HOM rene, np1-1roTOBJieHHOM no MeTo,n:y Pafic<jlenh,n:a [I 7]. 

)];eHaTyp11poBaHHhie 6enKH ,n:JIH SDS-PAGE 6b1111-1 np1-1roTOBJ1eHhI no MeTo,n:y 
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JleMJIII [13] 1-1 aHaJll-131-!pOBaHbl B 13% .D:11CKOHTl1HYaJihHOM rene. K11cJ1hle 1-1 

1.1.1enO'IHble <jlepMeHThl 113 rpynnhI nepOKCH,n:a3 (E.C.1.1 I. 1.7) 6hlJ1H 

Bll3YaJIH3HpoBaHhl MeTO,n:OM Banefioca [26]. re111-1 C 6enKaMl1 6hlJ1H OKpaweHhl 

AgNO3-Mo,n:1-1<p11L11-1poBaHHbIM MeTO,n:OM HecTepeHKO [15]. MoneKynHpHaH Macca 

,n:eHaTyp1-1poBaHHhlX npoTeHHOB 6b1Jla onpe,n:eneHa C noMOl.l.lhlO MOJleKynHpHoro 

crnH,n:aprn <jJ11pMhI ~Bio-Labs~ (New England, U.S.A.). feMorno611H (Serva, 

Heidelberg), anh6yMl1H (lmuna, Sarisske-Michalany) 11 J111301\11M (Sigma, St. Luis) 

6brnH 1-1cnoJ1h30BaHhI B KatJecrne MoneKynHpHhIX MapKepoB ,LIJIH A-PAGE. 

U:e111110na3a OHo3yKa R- IO (Serva, Heidelberg) 1-1 HaTHBHhIH 11Hrn61-1Top 

TpHnCHHa COl1 6hlJ111 11cnOJ1h30BaHbl KaK MOJieKyJIHpHbie CTaH,n:apTbl ,n:JIH 

onpe.n:eneH11H MoneKynHpHoi1 Macchi 6enKoB y C-PAGE. 3neKTPO<pope3 

npoBo,n:1-111cH B annapaType <pHpMhI 4:LKB Pharmacia~ (Uppsala). 3Kcnep11MeHThI 

nOBTOpHJIHCb 3 pa3a. 

PE3Y Jlh TA Thi II OliCY)KJ].EHIIE 

CoH KaK MO,LleJihHhlH o6beKT 11cnOJ1h3yeTCH B KYJihTypax in vitro y)Ke C 

BOChM11,LleCHThlX fO,LIOB [3, 8]. B KYJlhTypax in vitro 113yqaJ1l1Ch l\HTOreHeTl1'leCKaH 

CTa611J1hHOCTh, <pl13110J10fH'leCKHe Ii MOp<jlonor11'leCKl1e 113MeHeHl1H, Bhl3BaHHhJe 

MyTareHHhlMH <jlaKTOpaM11, a TaK)Ke B03M0)KHOCTl1 3M6p1-10- 11 opraHoreHe3a. 

Pa3Hl11\a B 3KCnpeCCHl1 reHOB, Bhl3BaHHaH BJ111HHl1eM pa3HhIX pOCTOBhlX Bell\eCTB 

(PB) BO BpeMH KaJmoreHe3a, He 1-13yqa11acb. Hawe BHl1MaHHe cocpe,LIOTO'll1J10Ch Ha 

MOp<jlonor11'leCKHX 11 MOJleKynHpHblX pa3J111'IHHX, Bhl3BaHHhlX PB, 

11cnOJ1h30BaHHhIMH B KYJ1hTl1Bal\HOHHOH cpe.n:e B pa3HhlX KOHl\eHTPal\11HX, BO 

BpeMH .n:e.n:1-1<jJ<jlepeHl\l1aJ..\l1H pa3Hh1X cerMeHTOB pacTeHl1H C011 .LIBYX reHOTl1nOB, 

OT06paHHhlX B paHHl1X <pa3aX OHTOreHe3a. 

l1cnOJ1h30BaHHhie B pa6oTe copTa COi-i TeTPan11011,n:bI B .L(eJIHil\11XCH 

coMaTl1'leCKl1X KJieTKax co.n:ep)KaT 40 xpoMOCOM. OcHOBHOH Ha6op x=IO 

xpOMOCOM. Co.n:ep)KaH11e )];HK B pacqi:Te Ha COMaTl1'leCKYJO KJleTKY COCTaBnHeT 

2,35 Hr (Hlinkova, Dolezal, He ony6JIHKOBaHO ). Mo.n:eJihHhJe copTa COl1 

OTJ1H'laJ111Ch: no Macce ceMHH, no co.n:ep)KaHl1JO KOJil1'leCTBa paCTBOpHMhJX 6eJIKOB, 

<jlepT11JlhHOCTl1, no BhICOTe paCTeHl1H, no nJIOil\a,LIH nonepXHOCTl1 J111CTheB B 

pacqi:Te Ha pacTeH11e 11 KOJIH'leCTBeHHOMY co.n:ep)KaHHJO xnopo<jJ111111a alb. 

KynhTHBl1pOBaH11e nonepe'IHhlX cerMeHTOB, c,n:enaHHhlX 113 BCero paCTeHH.11 (aneKC, 

CTe6enh, JlHCThH, KOpHeBaH wei1Ka, KOpHH) COl1, Ha cpe.n:e c 5 MKM 2,4-)]; 
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np11B0,Z:U1JIO K no~1BJieH1110 KJieTOK C nOBbIWeHHOH nponmpepaTl1BHOH aKT11BHOCTblO 

y 6oJibWl1HCTBa 3KCnJiaHTaHTOB. CoOTHOWeH11e 3K30feHHbIX pOCTOBblX BC!l(CCTB 

np11 TaKOH KOHL1eHrpa1-11111 2,4-)J; 6bIJIO paBHO 100. 

IIpaKT114eCKl1 Bee KJICTK11 3KCnJiaHTaHTOB npeo6pa30Bb!BaJil1Cb B nepBU4HblH 

KaJIJiyc, o6beM KOTOporo 6bIJI B 3-5 pa3 60JibWe, qeM o6beM B351TOfO cerMeHTa. 

3KCnJiaHTaHTbl, 113b51TblC 113 pacTeHU51 COH COpTa Aida, ,nan11 mm1-1HaL11110 

KaJIJIOfeHe3a B OCHOBHOM Ha noBepxHOCTH cpe30B. reHen1qecKa51 pa3HHUa 

11CnOJib30BaHHbIX copTOB COl1 Ha6JIIO,ll,aJiaCb B CKOpOCTl1 KOHBepc1111 KJieTOK, 

npo11CXO,ll,5111(11X 113 cneuHaJil1311pOBaHHblX TKaHeH. O6beM nepB114HOro Kannyca 

Ha COOTBeTCTBYIOl1(11X cerMeHTaX 113 ceM51,ll,OJieH y copTa Aida 6bIJI Ha 50 % H11)Ke 

no cpaBHeH1110 c copTOM Maple arrow Jil1H1151 H-12. EE B Km11-1eHrpa1-11111 I MM B 

cpe,ne np11 COOTHOWeH1111 3K30reHHblX pOCTOBblX Bell(eCTB 2-104 BJil151eT Ha 

KJieT04HblH lll1KJI B 11HTepcpa3e 11MeHHO B T04Kax, KOHTpon11pyeMblX ayKC11HOM, TO 

ecTb G 1/S 11 G2/M [7]. KneTK11 B nepB114HOM Kannyce, o6pa3oBaHHOM Ha 3TOH 

cpe,ne, 6b!Jil1 MeJibqe no cpaBHeHl1IO C KJieTKaM11 KaJIJiyca, KOTOpbIH o6pa30BaJICH 

Ha cpe,ne, co,nep)Kall(ett 2,4-)];. KpoMe Toro, oKpacKa Ka1rnyca MeH51Jiacb c 6ne,nHo

)KeJITOH Ha opaH)KeByIO, Bep051THO, 113-3a 113Memrnweroc51 COCTaBa BTOp114HbIX 

Bell(eCTB, co,nep)Kall(l1XC51 B BaKyOJI51X, 11 TaK)Ke 113-3a 113MeHeHl1H B COCTaBe 

Cl1HTe311py10ll(l1XC51 6eJIKOB. Cpe3bl, npe)K,ll,e BCero 113 cpe,nHeH qacT11 ceM51,ll,OJieH, 

co,nep)KaT 60JibWOH nyn KJieTOK, HaXO,ll,5111(11XC51 B cpa3e nOK051, no3TOMY 

cyll(eCTBYIOl1(11H rpa,n11eHT 3K30reHHblX 11 3H,ll,OreHHbIX pOCTOBbIX Bell(eCTB 

3Ha4HTeJibHO noMeH51JI CKOpOCTb 11 HanpaBJieHHe 11X npon11cpepa1-1H11. 

KoH1-1ettrpa1-1H11 I MKM 11 I HM EE B cpe,ne (coornoweHHe Me)K_ny 3K3oreHHhIM PB 

6bIJIO 20 H 2-10-
2 

) He Bbl3hIBaJIH KaJIJIOreHe3. IIp11 3TOM co,nep)KaH11e XJIOpOq:>HJIJia 

alb B cpe3ax 113 CCM51,ll,OJieH y 06011x reHOTl1nOB nOBbIWaJIOCb no cpaBHeHl1IO co 

cpe3aMl1, pacTyll(11MH Ha cpe,ne C 5 MKM 2,4-)J;. B CBOIO oqepe,nb, co,nep)KaH11e 

xnopocjJ11JIJia a B cpe3ax, KYJibTl1B11pyeMblX Ha cpe,nax C PB, 6b!JIO 3aMeTHO BblWe, 

4eM B ceM51,ll,OJI51X pacTeHl1H, pacTyll(l1X B acenTl14eCKl1X YCJIOBl151X 6e3 pOCTOBblX 

Bell(eCTB. CrporyIO 3aBl1C11MOCTb B co,nep)KaHl111 XJIOpOq:>11JIJia a 11 b B J111CTb51X OT 

pOCTOBblX Bell(eCTB noKa3aJil1 H rpaHcreHHbie pacTeHl151, 3Kcnpecc11py10ll(l1e reHbl 

ipt, iaaM 11 iaaH [5, 6, 10]. IIonyqeHHbie pe3yJibTaTbI noKa3an11, 4To co,nep)KaH11e 

XJIOpOq:>11JIJIOB alb 3aBl1C11T KaK OT YPOBH51 3K30feHHblX 11 3H,ll,oreHHbIX PB, TaK H OT 

11X rpa,nHeHTOB, 3aper11crp11poBaHHble 3aBl1Cl1MOCTl1 noKa3b!BalOT CB513b PB C 
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q:>OTOCl1HTe30M ll peaKU1151Ml1 cpoccpopHJIHpOBaHl1ll ll .necpoccpop11m1poBaHl1ll. 

KoHL1eHTpa1-11111 I MKM 11 I HM EE BhI3h1BaJI11 Ha cerMeHTaX 113 06nacT11 KOpHeBOH 

WCHKll y 06011x reHOTllnOB COil pmoreHe3. OpraHoreHe3 11 a,nBeHTl1BHble no6er11 

6bIJil1 11H,ll,Ylll1POBaHbl Ha cpe3aX, co,nep)Kall(l1X KJieTKH 113 OCHOBbl "cnllll(l1X" 

noqeK. CerMeHTbl pOCTOBOfO aneKca 6hlfll1 xapaKTepHbl OTCyTCTBl1eM 

KaJIJioreHe3a, 11 HaJil1411eM HOpMaJibHOIO pocTa. KaK noKa3aJil1 MOJieKyJI51pHble 

aHaJil13hI JlepHepa c coaBrnpaM11 [12], npo1-1eccb1 ,n11cpcpepe111-111a1-11111 perynHpyIOTC51 

11 6eJIKaMl1, CBll3aHHblMl1 C 3KCnpecrnei1 Ras-reHOB,U lll1KJIOM cpoccpop11nHpOBaH11ll 

rnrr B aKTllBHYIO q:>OpMy ITII. 

PocTOBble Bell(CCTBa B cpe,ne B 3aBl1Cl1MOCTl1 OT KOHL1eHTpa1-11111 11 CBOeH 

CTPYKTYPhI np11 ,ne,n11cpcpepeH1-111a1-11111 KJieTOK MeH51Jil1 KaK KaqecrneHHhIH, TaK 11 

KOJil14eCTBeHHblH ypoBeHb paCTBOp11MblX 6eJIKOB ( PE ) B cpe,ll,HllX cerMeHTaX 

ceMll,ll,OJieH. KOHL1CHTpa1-111ll PE B 3Tl1X cerMeHTax MCH51JiaCb B 3aBl1Cl1MOCTH OT 

CKOpOCTl1 BCTynneHl1ll KJICTOK B ,ll,C,ll,11q:>cpepeHU11aU11IO 11 YTl1Jil13a1-11111 3anaCHbIX 

6eJIKOB no cpaBHeHl1IO C 11,ll,CHTl14HblMl1 cerMeHTaM11 113 paCTeH11H, 

KYJibTl1B11pyeMbIX Ha cpe,ne MS 6e3 pOCTOBblX Bell(eCTB. CaMblH BblCOKllH ypoBeHb 

paCTBOp11MblX 6eJIKOB 6bIJI 113MepeH B cpe,ll,Hl1X cerMeHTax 06011x COpTOB, 

KYJibT11B11pyeMbIX Ha cpe,ne mER c I HM EE ( rn6n. I ). 

Ta6JJ. l. CO,lltP,KAHHE PACTBOPHMblX 6EJJKOB B 3KCTPAKT AX PAJHblX TKAHEH con 

CopT Ce 0 5 MKM 2,4-A 1 MM66 1 MKM 66 1 HM 66 

CH C., Gp n.K. Gp n.K. C n.K. C n.K. 

MA 66 0.7 1.62 0.94 1.6 1.8 1.94 3 

[Mrir] ±1.5 ±0.05 ±0.24 ±0.07 ±0.08 ±0.05 ±0.09 ±0.7 

A 48 0.6 0.87 0.74 0.61 0.7 1.6 1.53 1.9 

[Mr/r] ±0.9 ±0.07 ±0.05 ±0.03 ±0.05 ±0.02 ±0.01 ±0.03 ±0.5 

Ce- ceMH; CH- cerMeHT ceMHj\OJll1 113 paCTeHl1H, KYJJbT11BllpOBaHHblX ill l'il'O; C'1v-

cerMeHT ceMHj\OJll1 113 paCTeHHH, KYJJbTl1B11pOBaHHblX ill l'itro; C- CeMH/IOJIH; n.K.-

nepBlllJHblH KaJJJJyc; Cp.- OCTaTOLJHaH LJaCTb ceMHj\OJJH; KOH1.ieHTpa1..urn 6eJJKOB (Mr) 6b1Jla 

Bbl'IHCJJeHa Ha e.nirn111.1y MaCCbl CBelKeH TKaHH (r) 

KoHL1eHrpa1-111ll 

11H)].Ylll1POBaHHOM 

paCTBOp11MblX 6eJIKOB B nepB114HOM 

,ll,OCTOBepHO 

Kannyce 

pa3JIH4anach 

COIi, 

2,4-)J;, CTaTl1CTl14eCKl1 y 

11cnOJib30BaHHbIX copTOB. B nepB114HOM KaJIJiyce, 11H)].Yll11pOBaHHOM I MM EE. 

pa3H11llbl He Ha6JIIO)].aJiaCb. feHCTH'ICCKa51 pa3H11Ua npOllBHJiaCb II y OCTaTOlJHOH 

LJaCTl1 cerMCHTOB 113 ceMll)].OJICH. TaKllM o6pa30M, K0JilllJCCTBeHHble 11 
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KatJeCTBeHHble pa3fll1411ll B cneKTpax 6eJJKOB np11 ,ne,n11lpcpepeHu11aur111 

onpe,neJlll!OTCll KaK 11cnoJ1b30BaHHblMl1 reHOT11naMl1 C011, TaK 11 pa3HOH 

KOHUeHTpau11efl PB 11 11x CTPYKTypofl. KatJecrneHHblH aHaJ1113 6eJ1KOBb1X cneKTpoB 

113 cpe10B cpe,nHeH tJaCTl1 ceMllllOJleH noKa3aJI, lJTO ca~ioe 60JJbWOe KOJ111lJeCTBO PE 

113 1anaCHblX 6eJIKOB np11Ha,nJ1elKl1T KJlaccy JleKTl1HOB 11 fJl11U11HOB. CopT Maple 

arrow Jl11Hl1ll H-12 OTJll1tJaJlcll OT copTa Aida ewe 11 no co,neplKaHl1!0 

l1Hfl1fo1Topa Tp11nc1rna. OTJll1411ll B cneKTpax Kl1CJlblX 11 ,neHaTyp11poBaHHblX 

6eJIKOB, 1130I111pOBaHHblX 113 cerMeHTOB paCTYUl11X Ha cpe,nax C PB, no cpaBHeHll!O 

C 11,neHT1llJHblMl1 cerMeHTaMU H3 ceMllllOJleH paCTeHl1H, paCTYUll1X in vitro ycJJOBl1llX 

Ha cpene MS 6e1 PB, noKa1aHb1 B rn6J111uax 2 11 3. 

Ta6JI.2. HOBhlE AHO)lHIIECKHE 6EJIKl1, CHHTEJHPOBAHHhIE B CPE)lHEH 4ACTl1 

CEI\Ul)lOJIEH COH nrH )lE)lWl><l>EPEHU11AU1111 

Aida Maple arrow H-12 

Cp (2,4-,[I) 220; 120; 100;69;45;34;30;28;24; 14; 41.5;36;34;32;30;27;26;21 ;15.5;12.5; 

n.K. (2,4- ,Q) 120; 110;69;28;27; 17; 15; 12; 110;67;36;34;32;21; 18;17; 

Cp (1 mM 66) 120;110;90;31.5;25;23;17;14; ------

n.K. (1 mM 66) 120; 110;90;43-41;35;25-24;17;15; 11 0; 90; 72;43-42; 36-34; 32; 30; 17; 

C (1 MKM 66) 120;110;69;43.5;25;23.5;21 ;17; 15-14; 77;73;60;45;28;25;24;17;15.5 

C (1 nM 66) 120; 100;69;53;43.5;25;23.5; 17; 14.5-14; 88;78;75;68;60;55;53;4 7;40-41 ;34;28-24; 

C- centeHT 113 ceMll.!lOJl11; n.K.- nepB11'lHb!H KaJIJiyc; Cp.- OCTaTOYHall YaCTb ceMll.!lOJll1 

Ta6JI.3. HOBbIE noJIHnEnTH)lbl, H)lEHTH<I>HUHPOBAHHbIE B 3JIEKTPO<I>OPE30-

rrAMMAX JlEHATYPHPOBAHHhIX 6EJIKOB 

Aida Maple arrow H-12 

Cp (2,4-,Q) 43;41 ;38;20.2;15.5 37;31 ;30;28;26.5;25.5;24-

23;20.2;15.5 

n. K. (2,4-,[I) 50;41 ;26-25; 17; 126;77 ;60; 50; 35. 5; 30;28;23;20.2 

Cp (1 mM 66) 69;67;60;43-42;37;28;24;20.2;16; -----
n.K. (1 mM 66) 69;60;50;43;42;34; 17; 77;60;50;41 ;36-35;28; 17; 

C (1 MKM 66) 43-42;38-37;20.2; 15; 93;39-36;28; 17-16; 

C (1 nM 66) 66-65;60;53;50;37;27; 19; 17; 16; 86;80;53;50;45;38;36;20.2; 17; 

C- cerMeHT 113 ceMll.!lOJI11; n.K.- nepB11'lHblH KaJIJiyc; Cp.- OCTaTO'lHall YaCTb ceMll.!lOJll1 

Pa3Hl1Ua B reHOTl1nax nepB11lJHblX KaJ1J1YCOB 6b1Jla 3apernCTp11poBaHa llJlll a,P,y

cy6bell11H11U KOHrJll11.(11Ha (MB"" 67-90 K.ll:a). CTPome KOJll1lJeCTBeHHble pa3Hl1Ubl 
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Ha6J110,nam1Cb B co,nepJKaH1111 a- 11 /3- cy6belll1H11U 11Hrn611Topa TPl1TICHHa COil (MB::: 

"" 20,2 11 20,04 K.ll:a), K11cJ10H cpoccparn1b1 (MB "' 53 K.ll:a), f3 -aM11J1a1b1 (MB "" 

57 K.ll:a),JleKnrna (MB "" I 10 K.ll:a, noJ111nem11,nb1 c MB::s54 K.ll:a) 11 np0Te11HOB, 

CBl!3aHHblX C peaKl.(11llMl1 cpoccpop11I111poBaHl1ll 11 ,necpoccpop11I111poBaH11ll, a TaKJKe B 

6eJJKOBOM cdc - KOMnJJeKce (p34 11 p36). Pa3JJl1411ll 6b1Jll1 TaKJKe 1apemcTPHPOBaHbl 

y 6eJ1KOB, y4acrny10w11x B o6pa30BaHHl1 XJJOpocp11JIJI - alb - CB513bIBaIOwero 

KoMnJleKca (p52, p44, p30, p26, p 17). • BJ1l1llH11e pa3HblX KOHUeHTPau11fl EE 

Ha6J110,naJ10Cb y 6eJ1Ka p50, B KOTOpOM C 60JlbWOH BepOllTHOCTblO np11cyTcTByeT 11 

MeM6paHHbIH npoTel1H KaJlbMOllYJll1H. Bo BpeMll nen11cpcpepeHu11au1111 

cneu11cp11tJeCKl1H npoTel1H p24 6blJI 3apernCTPl1POBaH B OCTaTOlJHOH 4acn1 

CeMl11lOJ1el'1 np11 KYJlbTl1B11pOBaHHH Ha cpene C 2,4- ,n:. 3TOT 6eJIOK, Bep051THee 

Bcero, np11Ha,nJ1elKl1T K rpynne ayKC11.H-CBll3bIBalOUl11X 6eJIKOB. EeJIOK C 

11,neHTl1lJHOH MOJleKyilllpHOH M·accol'1 11 ayKCHH-CBll3b1Ba10111el'1 Q)YHKU11el'1 6blJI 

onpe,neJleH T11aHoM C coaBTOpaMu [25] BO BHYTPl1KJleTOlJHblX np0Te11Hax 

nepB11tJHOro Jll1CTa KYKYPY3bl. Jones 11·Herman [11] noKa3aJ111 TeettyIO CB513b 3TOro 

6eJ1Ka c u11TonJ1a1MaT11tJecK01'1 MeM6paHol'1. .ll:n» 6enKa p93 6brna cnenaHa 

cpyHKU110HaJlbHall Knacc11cp11KaUl1ll, KaK 6enKa, coe,n11HeHHOfO C U11TOKHHl1HOM [24]. 

JTOT npOTel1H 6blJI o6HapylKeH B cneKTPe 6enKOB, 113BJletJeHHbIX 113 cerMeHTOB COl1 

coprn MA n11H11ll H-12, pacTy11111x Ha cpe,ne c I MKM EE. Pa1n1141151 B 

co,nepJKaH1111 a.- cy6be,nl1HIIU pacrnop11Moro paCTHTeJlbHOfO 6eJ1Ka p25 Mbl 

Ha6mo,nan11 y 06011x copTOB C011 TOJlbKO npH 11HllYKl.\1111 Kannyca Ha cpe,ne C 2,4-,n:. 

Pa3Hall XllMlllJeCKall CTpYKTypa 3K30feHHblX ayKCl1HOB TIOBJll151Jla Ha 1130311Mbl 

nepOKCl1,na3 KaK B 111enOlJHOH, TaK 11 Kl1CJIOH o6naCT51X cneKTPa. Kon11tJeCTBeHHb!H 

Ha6op 1110111MoB nepoKC11,na1 noKa3aH B Ta6n11ue 4. 

Ta6JI.4. CO)lEP)KAHHE nEPOKCH)lAJ B TKAHEBOR KYJlhTYPE, HAXO)lHIUERCH B 

PAJHbIX <!>AJAX )lE)lH<I><I>EPEHUHAUHH 

copT PRX 0 5 MKM 2,4-,Q 1 MM66 1 MKM 66 1 HM 66 

CH c,. Cp n.K. Cp n.K. C n.K. C n.K. 

MA A - 4 4 10 - 12 8 - 5 -
B - 2 3 4 - 4 5 - 5 -

A A - 4 4 6 4 6 5 - 3 -
B - 8 8 3 8 5 6 - 2 -

PRX- nepoKCl1.!la3bt (E.C. l. I I. I. 7); C-ceMll.!lOm1; n.K.-nepB11YHblii KaJIJiyc; A- aHO.!ll1YecK11e; 

B- KaTO.!ll1YeCK11e 113O31-!Mbl nepoKCH.!la3; CH.- cerMeHTbl ceMll.!lOJieii, KYJibTHBHpOBaHHble B 
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ycJI0BllllX in vivo; Civ- cerMeHTbl ceMlIAOJiett, KYJibTIIBllpOBaHHbie B in vitro YCJI0B!ll!X; 

Cp.- OCTaT0'!Hall '!aCTb cerMeHTa CeMllJI0JIII 

CneKTp H303HMOB nepOKCH,l\a3 noKa3a.n, '!TO ayKCHHOH.Ubl BJIHlllOT Ha 

co.uep)l(aHHe qiepMeHTOB C nepoKCH.Ua3HOH aKTHBHOCTblO rnaBHbIM o6pa30M B 

nepBHlJHOM Ka1111yce, '!TO CBll3aHO C 3KCnpecc11ei1 reHOB BO BpeMll 

.ue1wcjJ¢epeHI..(Hal.(HH KJleTOK. EeJIKH B ceMll.UOJillX pacTeHHH COH, KYJibTHBHpyeMblX 

B ycJIOBHllX in vivo B TO )l(e caMoe BpeMll OHTOreHe3a, y)l(e He CO/:(ep)l(am1 

qiepMeHTbl C nepOKCH.Ua3HOH aKTHBHOCTblO. KoJIHtJeCTBeHHble pa3JIH'-1Hll 6bIJIH 

pernc-rp11poBaHbl B co.uep)l(aHHH 6eJIKOB c MOJieKyJillpHblM BeCOM 60, 90 11 160 K.[(a, 

llBJllllOl.l.lHMHCll nepOKCH,naJaMH. CneK-rp H303HMOB nepOKCH.Ua3 noKa3aJI, '!TO 

KaTa60JIHtJeCKHe peaKl.(HH HCilOJlb30BaHHbIX ayKCHHOH.UOB H.UYT B MeTa6oJIH3Me 

COH pa3HbIMH nyTllMH, XOTll pel.(enTOpHblH KaHaJI BO BHewHeH MeM6paHe KJieTOK C 

6oJibWOH BepOllTHOCTblO O.UHH 11 TOT )l(e. TipH npOHHKHOBeHHH pOCTOBbIX ae1.1..1ecTB 

BO BHYTPHKJieTOtJHOe npoc-rpaHCTBO KJieTOK MoryT HrpaTb 6oJibWYIO pOJib TI-

6eJIKH (Ma:::; I 00 K.[(a), HaXO.Ullll.lHeCll Ha BHeWHei1 CTOpOHe l.\HTOnJia3MaT11tJeCKOH 

MeM6paHbI, ATTI H ITTI- a3bl, nepOKCH.Ua3bl H cynepOKCHMHCMyTa3bl. 3TH 

qiepMeHTbl, BepOllTHee BCero, nepBblMH .uerpa.u11py10T 60JibWHe MaKpOMOJieKyJibl 

C11HTeTH'leCKl1X PB. Pa,n11KaJibl PB noCJie HX npOH11KHOBeHHll tJepe3 

l.(HTOnJia3MaTHtJeCKYIO MeM6paHy np11 noMOll..111 MATT- KHHa3HblX KacKa.UOB 11 

PAC-6e11K0Boro l.\HKJia -rpaHcnopTHPYIOTCll KaK K KJieTOtJHOMY ll.UPY, TaK 11 K 

BHYTpHKJleTOtJHblM c-rpyKTypaM, aKTHBl13Hpyll 111111 HHrn611pyll (B 3aBHCHMOCTl1 OT 

Xl1Ml1tJeCKOH c-rpyKTypbl, BpeMeHl1 .uei1CTBl1ll H KOHl.(eHTpal.(1111) HX MeTa601111tJeCKHe 

cpyHKl.\1111. 

Ha OCHOBe noJiytJeHHbIX ,naHHbIX MO)l(HO c,neJiaTb c11e,ny1011111e BbIBO.UbI: 

I. 3KcnpeCCl1ll reHOB B CeMll,l\OJlllX COH 3aBHCl1T OT CKOpOCTl1 ynrnH3al.(Hl1 

3anaCHbIX 6eJIKOB, KOTOpall llBJilleTCll ¢YHKl.(Hei1 KaK reHeT11tJeCKHX, TaK 11 

3n11reHeT11tJeCKl1X <paKTOpOB. 

2. 3KcnpeCCl1ll reHOB B cerMeHTaX CeMll.UOJieH COH npH .ue.u11¢¢epeHl.(l1al.(HH 

KJieTOK 3aBHC11T OT XHMHtJeCKOH c-rpyKTYPbl 3K30reHHbIX pocTOBblX Be111ecTB B 

cpe.ue, 11 B 11CCJie,noBaHHOM 11HTepBaJie KOHl.(eH-rpal.(HH 

3aBHCHMOCTb. 

HMeeT 1111Hei1Hy10 

3. 3KcnpeCCHll reHOB B nepB11tJHOM Kam1yce OTpa)l(aeT pa3HH1\Y B reHOT11nax, 

XHMHtJeCKl1H xapaKTep HCnOJib30BaHHbIX ayKC11HOH.UOB, H TaK)l(e pa3Hl11\Y 
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rpa.u11eHTOB Me)l(.uy KOHl.(eHTpa1.1HllMH )KCTpa- H BHYTPHKJieTO'IHbIX pocTOBbIX 

Bel.lleCTB. 

4. 3KcnpeCCllll reHOB OTpa)l(aeT n11ei10TponHbIH 3<p<peKT PB. 

5. Kom1tJeCTBO 3anaCHbIX 6eJIKOB Me1rneTCll B 3aBHCHMOCTH OT ypoBHll .ue.uu¢¢e

peHl.lllal.lHH. 

6. 3-6eH311JIOKCHKap60H11JIMeTIIJI-2-6eH30TIJa30JlllHOH no cpaBHeHHIO C 2,4-.[( B 

nepBHlJHOM Ka1111yce 3HalJHTeJibHO Cl1JlbHee BJ111lleT Ha KOJIHtJeCTBO 6e11Ka p50 (MB~ 

"" 50 K)],a) H 1111n16uTopa Tp11nc1111a KaK aKTl1BHoro 3pe11oro 6e11Ka, TaK II ero 

no1111nenrn.uos c MB "' 20,2 11 20,04 K.[(a. 

7. Ko1111tJeCTBeHHble pa3HIII~bl B co.uep)l(aH1111 6e11KOB C Mr::::, 44, 34, 39, 25, 22, 

21 11 16 K.[(a noKa3bIBalOT, LJTQ pOCTOBbie se111eCTBa coemrneHbl c peaKUHllMII 

tpoccjlop11m1posa11Hll 11 .ue¢octpop111111poaaH1rn II TaK)l(e KOHTporn1py10T )'3JlOBbie 

TOLJKII GI/S 11 G2/M KJieT0<1Horo 1.111K11a. 
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