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YNbTPACTPYKTYPA XPOMATUHA U AUHAMUKA SIOPbILLKA B KNETOYHOM LUKNE Y
3I1AKOB NMPN 3KPAHUPOBAHUW N NMPU AEUCTBUU NOCTOAHHOIO MArHUTHOIO NOJA
B CBA3U C TEMIMNEPATYPOU
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Ha Tpex kynbTypax (poXb, S4MEHb, MLWEHULA) MNPOAEMOHCTPMPOBAHO MPUHLMMMANbHOE
pasnuuve B CTPYKTYPHOW OpraHusaumu KOHOEHCMPOBAHHOIO XpoOMaTuHa, SApbillka YU KOMMNNEKCoB
xpomatuH-PHIT B akcnepumeHTax c ocnabnexnvem (cdepuyeckuin oeppOMarHUTHBIA 3KpaH) U
ycuneHvem (MOCTOSIHHBLIA MarHWT) MarHUTHOTO MOMSA  MPU HU3KUX MOMOXWTESNBbHbIX a Takke
KOMHaTHOM Temnepatypax (B wHTepBane +1 - -3 °C u npu 24 0C). B kayectBe Mopenu
NCrnonb3oBanu poBbi€ N 03MMbIE COPTa 3MaKoB MOMELLEHHbIX Nocne HabyxaHus CeMsiH B YCIOBUSE
akcnepuMeHTa. [NpyMeHANN KNnaccuyYeckun pexmnm aposusaumm cemsH (12 n 42 gHa B uHTepBane
Temnepatyp ot 0 Ao +4 °C) Ansi 03MbIX 311aKOB 30H YMEPEHHOro KnmaTta 1 npopallyBaHue npu
KOMHaTHOWM TeMrnepaType B KOHTPOJSIbHbIX U 9KCMEPUMEHTASbHbIX YCITOBUSIX.

lMocne aKkcnepuMeHTanNbHOrO BO3OEWNCTBUS pacTeHWs Bu3yanbHO Habnwoganuch B npolecce
pocta BMMOTb [0 Mepexoda K reHepaTtMBHOMY pasButuio. [lokasaHo, 4Tto pgencteve cnaboro
MOCTOSIHHOTO MarHUTHOrO MofnsA (3KpaHMpOBaHME) MPUBOAUT K M3MEHEHWUIO YNbTPACTPYKTYPHOWM
opraHusauuMvM sgep, BblpaXawwuMxcs B [AEKOHAEeHcauum XpomatmHa U hopMupoBaHMM
CNOXHOYCTPOEHHbIX PHI1-xpoMaTUHOBLIX KOMMNMEKCOB. BbISIBNAIOTCS TpW TUNAa HEOMMUCAHHbLIX paHee
cTpykTyp: 1(A) — 4epegywlwmeca napannenibHO pPacrnofioXeHHbIE HWUTU KOHLAEHCUPOBAHHOMO
XpoMaTtuHa accoummpoBaHHoro ¢ PHIT nonHocTbld COOTBETCTBYKOLLErO nepudepuieckomy
KOMMOHEHTY S4pbILLIKA N pa3geneHHOMY Mexay coOOl CBETION 30HON, B KOTOPOW NPOCNEXNBAOTCSH
TOHKME HUTEBMOHblE 00pa3oBaHWs, YykasbiBawwme Ha cBA3b PHI1 ¢ koHAEHCMPOBAHHLIM
XpomaTtuHoMm; 2(B) — eAnHUYHblE HUTU KOHOEHCMPOBAHHOIO XpomaTtuMHa B komnnekce ¢ PHIT wu
xapakTtepHbeiM pasgeneHueMm; 3(C) — Heckonbko napannenbHO  pacnonoxeHHbix PHI-
XPOMAaTUHOBbIX KOMMIEKCOB OTXOAALLMX OT SApPbILEK B Buae nonycdep.

MomelleHre Habyxwmnx cemsiH B cchepuydeckmii 3KpaH, a Takke B YCUIEHHOE MOCTOSIHHbIM
MarHMTOM MOSie MpuM KOMHATHOW Temnepatype W Mpu HU3KUX MOSNTOXUTENbHBIX TemnepaTypax
NPMBOAWIO K MBMEHEHUIO OTHOCUTESTbHO KOHTPOMNS KOMMapTMEHTanM3aumm XpoMaTuHa, CTPYKTypbl
anpbliwka n PHIMT-XxpoMaTUHOBBIX KOMMEKCOB.

Pacnnetanune xpomaTtuHa un Hanuume PHIT-XxpomMaTUHOBBLIX KOMMIEKCOB B 3KCMEPUMEHTE HOCUT
obpaTMbIN XapakTep.
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CHROMATIN AND NUCLEOLUS DYNAMIC DURING CELL CYCLE IN THE CEREALS AT
SCREENING AND DURING THE ACTION OF A CONSTANT MAGNETIC FIELD DUE TO
TEMPERATURE

Baranova E.N., Baranova G., Polyakov V.Y., Kharchenko P.N.

Research Institute of Agricultural Biotechnology, RAAS, Moscow, Russia
e-mail: greenpro2007@rambler.ru

In three cultures (rye, barley, wheat) demonstrated a fundamental difference in the structural
organization of condensed chromatin, nucleolus and chromatin-RNP complexes in the experiments
with the weakening of (spherical ferromagnetic screen) and gain (permanent magnet) the magnetic
field at low positive and room temperatures ( in the range 1 -3 °C and at 24 °C). As a model using
spring and winter varieties of cereals placed after imbibition in the experimental conditions. We
used the classic mode of seed vernalization (12 and 42 days at temperatures ranging from 0 to 4
°C) for winter cereals and temperate climate zones of germination at room temperature in the
control and experimental conditions.

After experimental exposure the plants visually observed during the growth until the transition
to the generative development. It is shown that the effect of a weak constant magnetic field
(screening) leads to a change in the ultrastructural organization of the nuclei, chromatin
decondensation are expressed in the formation and chromatin slozhnoustroennyh RNP complexes.
Identifies three types of previously undescribed structures: 1 (A) - alternate, parallel threads of
condensed chromatin associated with the CHP is fully consistent with the peripheral component of
the nucleolus and then divided between a bright area, which can be traced thin thread-like
formation, indicating a relationship with PPR condensed chromatin, 2 (B) - single strands of
condensed chromatin in conjunction with the CHP and the characteristic separation, and 3 (C) -
some parallel RNP complexes of chromatin extending from the nucleolus in the form of
hemispheres.

The room swelled seeds in a spherical screen, as well as enhanced by a permanent magnet
field at room temperature and at low positive temperatures led to a change of control with respect to
compartmentalization of the chromatin structure of the nucleolus and chromatin RNP complexes.

Unwinding of chromatin and the presence of RNP complexes of chromatin in the experiment is
reversible.
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HU3KWUE NONOXMUTENbHBLIE U ONTUMANBbHBLIE TEMMEPATYPbI B YCIIOBUSIX
3KPAHUPOBAHUS MOCTOSAHHOIO MATHUTHOTO MONS ANlbTEPHATUBHO U
OBPATVMMO MOOU®ULIMPYIOT CTPYKTYPHO-®YHKLIMOHANBHYIO OPIAHU3ALIUIO
FEHOMA O3MMOW MLIEHWULIbI (TRITICUM AESTIVUM L.).
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M3yyeHa peakums OCHOBHbIX cy6aomeHoB dapa (xpomatuHa, sagpbiwka n PHK cogepxaiyux
NPOAYKTOB TPaHCKPUMLMOHHON aKTMBHOCTM XPOMOCOM) KINEeTOK KOPHEBOW MepUCTeMbl NPOPOCTKOB
MweHUUbl, pa3BMBaKOLLMXCA B YCNOBUSIX 3KPAHUMPOBAHWS MAarHUTHOrO MOMd, Ha [Aenctene
noHwxeHHow (0 - 4°C) n onTumanbHOM Ansa pa3suTus (24°C) Temneparypsl.

CemeHa nuweHuupl 3amaumBanun B Boge 4 vaca. Habyxwwue cemeHa nomewann B
cdhepuyecKkyto eMKOCTb, M3rOTOBMEHHYI0 M3 DeppoOMarHMTHOrO Matepuana, M BblgepXuBanu npu
pa3nuyHbIX TemnepaTypHbIX pexumax 40 aHen. KoHTponem cnyxunm NnpopocTky, pa3BuBaloLLmecs
npu Tex xxe TemnepaTypax, Ho 6e3 akpaHa.

Mocne WHKyDauumM NPOPOCTKM UCMONb3OBaNU Ans LUTONOMMYECKOro U YNbTPacTPyKTYPHOrO
aHanusa. [lepBu4YHble KOpewkn oTaensanu, GUKCUpoBanu [NyTapoBbiM — anbAerMgoMm
noctdpmkcaumenn OsO, M NpenapmMpoBani Mo CTaHAAPTHbIM MEeTOAMKaM, NPUHATLIM B 3M1EKTPOHHOM
MUKPOCKOMUMN.

Appa KOHTPOMbHbLIX KIETOK B 30HE KOPHEBOW MEPUCTEMbI MPOPOCTKOB COAEPXKAT TUMUYHbIE
AN KPYMHOXPOMOCOMHbBIX 3M1aKOB CyD040MEHbI: YAaCTUYHO KOHOEHCUPOBAHHbBIA XPOMATWH, SAPbILLKA
C uOpUNNApPHLIMKA  LeHTpaMu, MIOTHbIM  OUOPUNASPHBIM  KOMMOHEHTOM W FPaHYNSAPHbIM
KOMMOHEHTOM UK Komnnekcbl PHIT yacTuu, npeactaBneHHble NOKanbHbIMU CKOMIIEHNSIMU KOPOTKMX
Tpybouek TonwmHom okorno 30 — 40 Hm 1 PHI-copepxalymmm Myukponyddamu.

B ycnoBusix 9KpaHUMpOBaHWS MarHUTHOTO MOMsi BO BCEX S4pax KNeToK MNpPOPOCTKOB,
NoABEepraBLUMXCA OENCTBUO HU3kMx TemnepaTyp (0 - 4°C) HabniogaeTca AekomnakTusauust
XpoMaTtuHa. B 3HauMTenbHOW YacTn sgep NPOUCXOLAT Pe3kue U3MEHEHUS! CTPYKTYPbl SOPbILLEK,
KOTOpblE BbIP&XAOTCA B COKPALLEHMU [JONU TPaHYNSAPHONO KOMMOHEHTa W MOSBIEHUMU Ha
nepudepun SApbILLEK XapakTepHbIX BbIPOCTOB («NpoTybepaHLEB»), COCTOSLUNX U3 MPOTSXKEHHBbIX
rpaHynsapHbIX PUOPUI, OKPYXXEHHBIX TSKaMyn XpOMaTuHa.

B kneTkax MpopOCTKOB, MHKYOMPOBABLUMXCS B 3KPAHMPYHOLLEW E€MKOCTW Mpu TemnepaTtype
24°C, Habnopgaetca ToTanbHas peopraHmMsauusi reHomMa BO BCEX KeTkax, KOTopyk, Mo
XapakTepHbIM  MOPOMNOrM4yeckum Mnpu3Hakam, MOXHO OOBACHUTL MOMHBIM  MHIIMBMPOBaHUEM
CMHTEe3a pubocoMHOM K MaTpuyHon PHK: xpomaTuH cynepkomnakTuayeTtcs, Kapuonnasma
ocBoboxpgaetca oT  PHIM-yactvy, AOpbiWKM  TepsalT rPaHymnspHBI  KOMMOHEHT W pesko
yMeHbLLaloTCHA B obbeme.

KOHTpOnbHbIE 9KCMEPMMEHTLI NMoKasanu, YTo BCe OnucaHHble MoauduKauuy reHoma nocre
CHATUA 93KpaHa SBNATCA 06paTUMbIMK, a pacTeHWsl, BbiCaXEHHble B TPYHT, COXpaHsoT
YKMU3HECNOCOGHOCTL U NepexoanaT K reHepaTuBHol dhase pocTa.
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LOW POSITIVE AND THE OPTIMAL TEMPERATURE IN A CONSTANT MAGNETIC FIELD
SHIELDING ALTERNATIVELY AND REVERSIBLY MODIFY THE STRUCTURAL AND
FUNCTIONAL ORGANIZATION OF THE WHEAT GENOME (TRITICUM AESTIVUM L.).

Baranova E.N., Baranova G.B., Kharchenko P.N., Polyakov V.Y.

All-Russian Research Institute of Agricultural Biotechnology, Russian Academy of Agricultural Sciences,
Moscow, Russia.
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Effect of normal (24°C) and low (0-4°C) temperature on structure of chromatin, nucleolus and
RNA-containing nucleoplasmic components were studied in root meristem cells of winter wheat
acrospires germinated in magnetically shielded environment.

Seeds were soaked in water unti the emergence of primary rootlets. Acrospires were then
transferred into spherical container made of ferromagnetic material. Acrospires were incubated for
40 days under various temperature conditions. Control acrospires were germinated under same
conditions and in the absence of magnetic shielding.

After experiment roots were dissected and prepared for light and electron microscopy using
routine glutaraldehyd fixation protocol with OsO, postfixation.

Root meristem cells in control acrospires displayed partially decondenced chromatin, nucleoli
with well defined fibrillar centers, dence fibrillar component and granular component. RNP-
containing complexes in forms of short tubules 30-40 nm in diameter and micropuffs were also
present.

Under low temperature conditions and magnetic shielding chromatin in the root root meristem
cells was in diffuse state compared to control. Nucleoli were also affected. Amount of granular
component was reduced and multiple nucleolar protrusions were formed into nucleoplasm. Each
protrusion was composed of tightly-packed electron-dence granules and surrounded by chromatin
fibres.

Under normal temperature conditions all nuclei in meristem cells displayed drastic
morphological alteration. Chromatin was collapsed, karioplasm was devoid of RNP-particles and
nucleoli lost its granular component and were significantly smaller than thosevin control cells. In
summary these changes are similiar to those observed after complete inhibition of r- and mRNA
synthesis.

All detected alterations were reversible and nuclear morphology returned to normal after
removal of the magnetic shielding. The seedling were completely viable and capable for proceeding
into reproductive stage after being planted out.
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