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CE30OHHbBIE OCOBEHHOCTV ®OPMNPOBAHUA
SMNMUIEHOTWMOB B MEAb-4YBCTBUTE/IbHOW 1 ME[b-
PE3VNCTEHTHOW KY/IbTYPAX DUNALIELLA VIRIDIS TEOD.
B NMPOLIECCE HAKOIMNTE/IbHOI O KYJ/IbTUBPOBAHWA

VccnefoBaHa AvHaMUKa pocta M AvHaMuKa napameTpoB nepsuuHoro (cogepkanue OHK, PHK,
6enKa) 1 BTOPMYHOro MeTabomama (Tprauunranuepnaos — TI v B-kapoTuHa) B Mefb-UyBCTBUTENbHO (CUS)
1 Mefp-pesncteHTHO (CuR) kynbTypax Dunaliella viridis Teod. Ha 10-, 20-, 30- n 40-e cyTku
HaKonUTeNbLHOro KynbTueMpoBaHus B 2006 1 2007 rr. YCTaHOB/IEHO, YTO B CTaHAAPTHbIX YCNIOBUAX AUHAMUKA
pocta CuS- n CuR-KynbTYp CyLLeCTBEHHO pa3nnyaeTca. Creupduyeckas BapuabenbHOCTb MapaMeTpoB
MePBMYHOTO 1 BTOPUYHOIO MeTabonn3mMa B MPOLIECCE HAKOMWUTENbHOTO KyNbTUBMPOBAHWA MPUBOAUT K
(hopMMPOBaHUIO CreLydUUecKX BpeMeHHbIX npodunelt cogepxanus AHK, PHK, 6enka, TI n B-kapoTuHa B
KneTkax Mukposogopocneii CuS- u CuR-kynbTyp. [lpegnonaraetcs, 4TO BapuabenbHOCTb BPEMEHHbIX
npogunein MHTerpanbHbIX MapamMeTpoB MEpPBUYHOTO W BTOPWYHOTO MeTabonM3mMa MUKPO -BOAOpOCHeit
onpegensercs XapakTepoM (yKTyaLuid 3NeKTPOMarHUTHOTO 13nydeHns CoMHLA 1 XapakTepusyeT pasnums
3NWUreHOTUNOB pasHbIX KynbTyp Bogopocnelt poga Dunaliella Teod.

Kniouesble cnosa: Dunaliella viridis, guHamuka pocta, anureHotvn, AHK, PHK,

TpUaumnranuepuapl, B-KapoTuH.
BeegeHve

M3BECTHO, UTO WMHTEHCWMBHOCTb POCTa KNETOYHLIX KYNbTYp, B YaCTHOCTM
KyNbTYp MWKPOBOZOPOC/EN, XapaKTepusyeTcs BbICOKON BapuabensHocTblo (Conrad,
2006, Stein, 2007), KoTopas oOnNpegenseTcs  YCNOBUAMW  KYNbTUBUPOBAHWS,
reHOTUNUYECKNMN OCOBGEHHOCTAMMU, CE30HHbIMU Lukamn (YceHko, boxkos, 1991).
M3yueHne MexaHW3mMoB (hOPMUPOBaHNS (YHKLMOHaIbHON BapnabebHOCTU KIETO YHbIX
KYNbTYP WMeeT BaXHbIi MPUKNaAHOA acnekT, CBA3aHHLIA C MPOrHO3VPOBaHUEM
MPOAYKTUBHOCTW KyNbTYP U KONMYECTBEHHOIO BbIX0AA LIENIEBbIX MPOAYKTOB B YC0BUAX
MaccoBOro Ky/nbTUBMPOBaHUS. STV 1CCNef0BaHNA NPeCTaBAaoT TakKe TEOPETUYHECKUI
MHTepec, TakK Kak (hyHKUMOHaNbHas BapuabenbHOCTb XapakTepusyeT cTparteruu
afanTauum Bmaa.
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PaHee Oblf0 YCTAHOB/EHO, YTO (YHKLMOHa/IbHasA BapuabenbHOCTb K/IETOK
MUKpoBogopocnei D. viridis coxpaHsieTcss faXe NpU UX KynbTUBMPOBaHWU B CTPOro
KOHTPO/IMPYEMBIX  MOCTOSAHHLIX ycnosuax (MeH3siHoa, 2002). PyHKUMOHaNbHaA
BapnabenbHOCTb KNETOK — 3TO (DyHAAMeHTaslbHOe CBOMCTBO BCEX OMONOTMYECKMX
CUCTEM, KOTOpPOe ABNAETCA  CNEeACTBMEM  HEMpepbIBHOrO  ajanTaumoreHesa B
M3MEHAIOLLMXCA YCMOBUAX Cpefbl. B CBA3M C Tem, 4TO BbIC OKas W3MEHUYMBOCTb
nccnefyeMblx rokasaTeneil 3aTpyaHseT WX WHTeprpeTaumio, 6biavM  paspaboTaHsbl
MEeTOAbl ee “YCTpaHeHWs” 3a CYET WCKMHYEHUS T. H. “BbICKAKMBAIOLLMX” 3HAYEHWIA.
OfHako Takoii  MOAXOA4  MCKMOYaeT  BO3MOXHOCTb — UCCNEAOBAHWUS  PeabHO
CYLLECTBYIOLLMX MEXaHU3MOB (HOPMMPOBaHUA (DYHKLMOHAbHOW BapuabenbHOCTU 1
pa3paboTKy Cnoco60B NPOrHO3MPOBAHMA 1 YNPaB/ieHUs NPOLYKTUBHOCTLIO GMOCUCTEM.

Bblna BbIiCKasaHa runoTe3a, COracHO KOTOpOW (DYHKLMOHaNbHas Bapwua -
6eNbHOCTb  MEPUOAMYECKUX  KYNbTYp MWUKPOBOLOPOCNER OnpeaensieTcs KOMOWHM -
pOBaHHbIMK 3htheKTamMn rnobanbHbIX U NOKanbHbIX hakTopos. K NoKanbHbIM (akTopam
OTHOCATCA: YC/IOBUA  KY/bTUBMPOBAaHUA, TEHOTUMNUYECKNE OCOGEHHOCTM U (PYHK -
LIMOHaNIbHOE COCTOSHME KYNbTYPbl B MOMEHT BO3AEACTBUA (PAKTOPOB, K r/106aNbHbIM —
KOMMeKC renmogusnyeckux hakropos (boxkos n gp ., 2008).

[aHHan paboTa nocesLLeHa U3YyHeHUIO BIIMAHUA KOMOUHUPOBaHHbIX 3(h(eKToB
NOKabHbIX W rnobanbHbIX (HaKTOpoB Ha (HOPMMPOBaHWME CE30HHON BapuabenbHOCTH
MUKPOBOJOPOC/E B NPOLLECCe HAKONUTENbHOIO KY/IbTUBMPOBaHMS.

B Halueii nabopatopuu 6bi1 Nosly4eH HOBbI WTaMm D. viridis, peaucTeHTHbIN
K NeTafbHbIM (41 3TOFO BMAA BOAOPOCAENA) KOHLEHTpaumam MoHos Cu?*(CuR-
KynbTypa). MuKpoBOAOpoCAN CUR-KynbTypbl OTAMYaAMCh OT ucxogHol  Cu®'-
YyBCTBUTENbHON (CUS) KyNbTypbl aKTUBHOCTHIO MeTab0nM3Ma HYK/IEMHOBLIX KUC/OT U
6enkoB (BoxxkoB, onTBAHCKMiA, 2000). To ecTb, B AaHHOM Cfyvae BapuabenbHOCTb
nccnefoBaHHbIX BGUOXMMUYECKUX KOMMOHEHTOB MWKPOBOAOPOC/EN Oblia CBA3aHa C
N3MeHEeHWEeM TaKoro /OKanbHOTO (aKTOpa, Kak KOHLEHTpauus noHos Cu®* B cpepe
KY/bTUBMPOBaHWS.

[ns  OueHKM ponu foKanbHbIX (HaKTOPOB B  (DOPMM POBaHMM  CE30HHOI
BapuabenbHocTU MuKposogopocnen CUuR- 1 CuS-KynbTypbl BblpallMBasM B HaKoOMw -
TeNbHOM pexxume B (heBpasie-mapTe 2006 r. u B Mae-utoHe 2007 T. B YCNOBUAX
MOCTOSHHOW TeMnepaTypbl U OCBELLUEHHOCTU. B KkneTkax mukposogopocneid Cus - u
CuR-KynbTyp onpefensnv LUHaMUKY NapameTpoB nepBuyHoro (cogepxaHve AHK,
PHK, 6enka) 1 BTOpUYHOro o6meHa (CofepXxaHune TpuaLunriuuepnios n B-kapoTuHa).

Martepuanbl 1 MeToAbI

KynbT1BrpoBaHMe MUKPOBOAOPOC/EN

B 3KkcneprMeHTax WMCNOMb30BaM abroO/IOrMYECKN YUCTYHO MEPUOANYECKYIO
KynbTypy Dunaliella viridis Teod. var. viridis f. euchlora, wtamm IBASU-A N 29 (13
KOMMeKUMM  KynbTyp Bogopocneit WH-ta  6oTaHnkn HAH  YkpauHbl, Kues).
MMKpPOBOLOPOC/Y KYNbTUBMPOBA/IN Ha XWAKOIA cpefe ApTapy B MoaudmKkaumm Mactok
(1973). KoHueHTpaums noHos Cu?* B cpege ApTapu (3a cueT npumeceii B consx)
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Ce30HHbIe 0CO6EHHOCTY (HOPMUPOBAHUS

fjocrturana 0,31-10° M. KynbTypa MWKpOBOZOPOCEeiA, KOTOPYHO MOAAEPXKMBASIN Ha 3TOW
cpege, 6bina HasBaHa CuS-kynbTypoit (Cu-sensitive). Cu-R (Cu-resistant)-KynbTypy
MMKPOBOZOPOCel MojaepkuBany Ha cpese ApTapu C KOHLEHTpauueii noHos Cu ¥
300-10° M (g 1000 pa3s 60nbLueid, 4em B cpege Ans CuS -KynbTyp).

MWKpOBOLOPOC/IN  KYNIbTUBMPOBA/IM B MJIOCKOLOHHBIX KOHUYECKUX Kosibax
JpneHMeliepa 06bemMoM 250 mMa (06bem KynbTypbl — 20 M/, HavanbHas KOHLEHTpaLms
KNeToK 1,3 MAH/MA) Npu NOCTOSIHHOW Temnepatype (26-28 °C) v KpyrnocyToUHOM
ocBeLeHmn (6,5 Kk ot 4 namn J16-40) B TeueHue 40 gHeid. Ha 10-, 20-, 30- n 40-e
CYTKM pOCTa OMpeaensm KOHLEHTPaLIMIO KNeTOK MKPOBOAOPOCAEN, CofepXKaHne B HAX
OHK, PHK, 6enka, Tl n B-kapoTuHa.

3KcnepyMeHTbI NpoBoAun B hepane -mapTe 2006 r. u B Mae-utoHe 2007 T.

OnpeaeneHve coaep>KaHus 06LMX INUA0B U B-KapoT UHa B
KneTKax MUKpOBOZAOpOC/et

Knetkn mukposogopocnein (Ha 10-, 20-, 30- 1 40-e CyTKM poCTa) OCaXaaim
LeHTpudyruposaHnem (3000 g, 20 MuH). KneTouHble ocafku ABaxzAbl MPOMbIB aiu
cpegoin Aptapu, UeHTpudyrmpoBanu npu 3000 g, 20 MuH. KneTouHble Aunugsl u
MUIMEHTbI 3KCTParnpoBany NocnefoBaTe/lsHO CMECAMU OpraHUYECKUX PacTBOpUTENeN,
Kak onucaHo paHee (Bozhkov, Menzyanova, 1995).

XnopohopMHble  3KCTPaKTbl  aHa/IM3MPOBaIM  METOAOM  TOHKOC/OWHOW
Xpomatorpagmm Ha nnactmHax Kieselgel 60 (Merck, [epmaHus) B cucTeme
reKcaH:4uaTunoBbIin agmp (4:1). dpakuum NMNUA0B BU3Yyanu3MpoBanu B napax ioga u
naeHTUOMUMpoBann. JIMNUAHbIE (pakuMn cockabnueannm € NAacTUH W 3NHOMPOBaIU
[BaX[bl CMecblo xnopogopm:meTaHon (1:2). SnwaTbl ynapveaiv [JocyXxa W MUHe-
panv3oBaM B KOHLIEHTPUPOBAHHOW cepHoli kucnoTe. Mocne MuHepamsauum npobbl
pasBoAMIM  BOLON W ONpedensnn  3KCTUHKUMIO Ha cnekTpogoTomeTpe Cod -46,
A =400 um (MpunbaHoB, Ceprees, 1975). Cogepxa Hye pakuuii AMnNugos (MKI/MH Ki)
onpegensnn no KanMbpoBOYHbLIM KPUB bIM.

®pakuuio B-KapoTuHa CocKabamBanyt ¢ NAaCTUH A0 BU3yanu3aLmm IUNUAHLIX
(hpakuuin 1 310MPOBAIN CMECHI0 XNOPO(opM:MeTaHON (2:1). SKCTUHKLMIO 3/1H0aToB
onpegensnn Ha cnektpogotomerpe CP-46, A = 440 HM. CogepxaHue P-KapoTuHa
(MKr/MAIH K1) yCTaHaB/IMBaIN MO KaMBPOBOYH Oif KPUBOIA.

OnpefeneHve cymmapHoro cogep>kadusg AHK n PHK

Mocne SKCTpakuMWM AUMMELOB  0OCafoK  ABaXAbl MPOMbIBA/IM - CMECHIO
Xnopogopm:mMeTaHon (1:2) ansa yganeHns ocTaTkoB MUTMEHTOB, 3aTeM MOACYLUMBAIN U
nocnegosatenbHo nposogunn rugponns PHK n OHK, kak onucaHo pa Hee (BOXKOB,
MeH3sHoBa, 2008).

Mocne Bblgenenms AHK n PHK ocTaBlmiica ocagok pacTBopssm B 1 H. pacT-
Bope NaOH wu onpefensanu cogepxaHvie 6enka (MKr/mMaH kn) no Jloypu (Lowry et al.,
1957). MNonyyeHHble pe3ynbTaTthl 06padaThbiBaiN CTaTUCTUYECKM NO MeToay CTblofAeHTa.
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Pe3ynbTaTbl UCC/eA0BaHNI

Ce30HHble 0C06eHHOCT M pocTa KyNbTYp Mefb -4yBCTBATe/bHOM U
MeZb-pe3ncTeHTHOW KynbTyp D. viridis

B nepBoii cepun 3KcnepMmeHTOB B (heBpasie -MapTe 2006 r. 6b1710 NOKasaHo, YTo
B CTAHJapTHbIX  YCNOBMUAX  KyNbTuBMpoBaHWA  CuS-KynbTypa MepexoguT B
cTaymoHapHyto (pasy pocta Ha 30-e cyTku pocTa, a CuR-kynbTypa — Ha 20-e CyTKu
(puc. 1, a). MNpryeM B MOMEHT BbIXOfa B CTaLMOHApHYH (ha3y pocTa KOHLEeHTpauus
Knetok B CuS- un CuR- KynbTypax 6bina oguHakoBoi (0Kono 8 MaH kna/mn).
CnepnoBaTefibHO, B 3TOW Cepumn 3KCMEPUMEHTOB B nepBble 20 AHel KynbTUBMPOBaHUS
MHTEHCMBHOCTL pocTa CUR-KyNbTyp 6bina Bbille, YeM CuS-Ky/bTyp.
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MpOAOMKMTENEHOCTb KY/NbTUBIUPOBAHNS, CyT

Puc. 1. KOHUEHTpauus KneTok mefp -4yBCTBUTENLHOM (CuS) 1 Meab-pesncTeHTHol (CuR) KynbTyp Dunaliella
viridis B yCnoBMsX HaKONUTENbHOIO KyNbTUBMPOBaHMA B hepane -mapTe 2006 r. (a) U B Mae-UoHe

2007 1. (6)

Bogopocnn  KynbTWBMPOBaAM MpU  MOCTOSHHOW TemnepaTtype C Kpyrno -
CYTOYHbIM OCBeLLeHMeM. PaHee 6bIf0 MOKa3aHO, YTO BapuabesbHOCTb WHTEHCUBHOCTU
pocta CuS-KynbTyp B CTaHAapTHbIX YCMOBUSAX KyNbTUBMPOBaHUA (NpW MOCTOSHHOW
TemnepaType MU KPyrnocyTOYHOM OCBELLEHWM) CBA3aHa C (PIYKTyauuaMu rnobanbHbIX
renmodm3nyeckmx HakTopos (C QIYKTyauUMAMU WHTEHCUBHOCTU 3M1EKTPOMArHUTHOrO
n3nydenus ConHua) (boxxkos u ap., 2008). dnykTyaumm rennohusmnyecknx (haktopos
XapaKTepu3yrTCA  OMNpedeneHHON CEe30HHOW AMHAMMKOWA. [lpu  3TOM  Kaxaplid
Ka/IleHAAPHbIA rof MMEeT «HEeMOBTOPUMbIA PUCYHOK» (PAYKTYaLuil refmodusnieckux
(hakTopoB (BoxxkkoB M gp., 2008). 3T0 no3sonseT MNPeAnonoXWTb, YTO XapakTep
BapnabenbHOCTW WHTEHCMBHOCTM pocTa KynbTyp MWKPOBOZOPOCNEN B pasHble rofgbl
TaKke OYJeT CYLLECTBEHHO pa3fmyaTbes.
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B cBA3n ¢ 3TUM MHTeHCMBHOCTL pocta CuR - u CuS-KynbTyp onpegensnv B
mae-utoHe 2007 T. 1 CpaBHMBAIN C MHTEHCMBHOCTLIO pocTa B (heBpase-mapTe 2006 r. B
CTaHAAPTHbIX YCNOBMAX Ky/MbTMBMPOBaHWS. B 3Toi cepum 3kcnepumeHToB Cus -
KYNbTYpbl BbIXOLWN B CTaUMOHapHY a3y Ha 10-e CyTKM pocTa, KOHLEHTpaums
KNeTok npu 3atom pgocturana 8 mnaH kn/mn. CnegosatenbHo, B Mae-uioHe 2007 T.
MHTEHCMBHOCTL pocTa CuS-KynbTypbl Oblfa Bbiwe, yem B eBpase-mapte 2006 T.
Mpruem ganbHeilee KynbTUBMPOBaHME MUKPOBogopocaei CuS -KynbTypsl (30-e 1 40-e
CYTKM pOCTA) COMPOBOXAANOCh YMEHbLUEHWEM KOHLIEHTPALMU KIETOK B KY/bType
(puc. 1, 6).

CuR-kynbTypa, kak 1 B 2006 r., BbIXO4U/a Ha CTaumMoHapHyo a3y Ha 20-e
CYTKM pocTa (KOHUeHTpaums knetok pocturana 10,2 maH  ka/mn). JanbHeiiee
Ky/nbTuBMpOBaHWe 3Toro wramma (30- 1 40-e CyTKM poCTa) COMPOBOXAAN0Ch PE3KUM
CHWKEHMEM KOHLIEHTpaLUMmn KIeToK B KynbType (puc. 1, 6). YMeHbLUeHWe KOHLEeHTpauum
KNeTOK Ha MO3AHMX 3Tanax CTauMoHapHoW (asbl MOXeT 6biTb 00YCNOBNEHO Kak
YaCTUYHOI MX rMBenbo, TaK 1 mpoLieccamMu 06pa3oBaHns 3UroT.

Takum 06pa3om, gnHamuka pocta CuS- n CuR-KynbTyp MUKPOBOLOPOCNENR B
2006 r. 1 2007 1. CyLLECTBEHHO pa3nnyanacs.

BapnabenbHOCTb  MHTEHCMBHOCTM pOCTa  MMUKPOBOAOPOCNEA MOXET ObiTb
CBf3aHa CO CreuumuyecKUMn IyKTyauusaMmn renmogusnyecknx gaktopos B 2006 u
2007 rr. [eicTBMTENbHO, PUCYHOK (YKTyaumiA MHTEHCMBHOCTW 3M1EKTPOMArHUTHOMO
n3nyyeHms ConHua B Nepunoj HakomUTEeNbHOMO Ky/bTUBMPOBaHUS MUKPOB OLOPOC/el B
2006 n 2007 rr. cywecTBeHHO pasnuyancs (cMm. Taénuuy). Mpu aTomM naowaab
CO/HeYHbIX NATeH B 2007 1. 6blia B cpefHem B 5-20 pa3 BblLue, Y4em B 2006 T.

Ta6anya. Mnowaas ConHeurbix nateH (S, 10°hemis*) B nepuog KynbTusMpoBaHus CuS- n CuR-

KynbTyp Dunaliella viridis

MpoaoMKNTENbHOCTb KyNbTUBMPOBaHUS, C
Mepwrog, KynbTUBMPOBaHWA Poa Y P 2l
10 20 30 40
Ddespasib-mapT 2006 1. 13,6 8,6 10,9 23,7
Maii-ntoHb 2007 T. 75,5 177,0 148,4 1219

*hemis — MUAIMOHHAS 4ONS NOLLAAM BUAUMOI CONHEUHOM nonychepsbl.

BapunabenbHOCTb MHTEHCMBHOCTM pocTa onpefensetcs (ayKTyaumsaMn He
TONMbKO N06Ga/bHbIX U FennMou3nyeckux (HakTopoB, HO W /IOKaNbHbIX (HaKTOpPOB
(BoxkkoB u gp., 2008). B faHHOW cepun 3KCMEPUMEHTOB (YKTyauun NOKafbHbIX
(aKTOpoB — 3TO pa3nMuHas KOHLEHTpauus MoHoB Cu®* B cpeae KynbTWUBMPOBaH MS.
MoXxHO mnonaraTb, 4TO KOMOUHMPOBaHHbIE 3((EKTbl N06aNbHbIX W JIOKAIbHBIX
(hakTOpoB GYAYT MPMBOAUTL K (HOPMMPOBAHWID YHMKabHbIX BapuaHTOB afanTUBHbIX
0TBETOB — CNeUnYecKon aAnHammnkn pocta CuS - n CuR- KynbTyp MUKPOBOAOPOC/ENA.
MOneKynsapHO-KNETOUHbIE  MeXaHU3Mbl — peann3auunm  KOMOBUHUPOBaHHbLIX
3pheKTOB rN06aNbHBIX M NIOKaNbHbIX (PAKTOPOB MOTMYT BbiTb CBA3aHbI C M3MEHEHUAMU B
15
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meTabonuname HYK/NENHOBbIX  KUC/OT, 6enKkoB U, BO3MOXHO, C W3MEHEHUAMU
meTabonuama mnnaos N KapoTUHOWAOB.

XapakTepucTuka anureHoTunos CuS- n CuR-kynsTyp Dunaliella viridis
B pa3HOe Bpems rofa

CopepxaHve AHK B knetkax D. viridis B npouecce HaKoNWTeNbHOIO
KyNbTMBMPoBaHUA CuS-KyNbTypbl LOCTOBEPHO He M3MeHANOoCh (puc. 2, a). AuHamuka
cogepxaHua  OHK B knetkax CUuR-KynbTypbl MMena N-06pa3HbIi  XapaKTep.
Konnyectso AHK ysennumsanocs B 2,8 pasa ¢ 20 no 30-e CyTKM pocTa, a K 40-M cyTKam
YMeHbLLIanocb, 0CTaBaschb Npu 3ToM B 1,7 pasa Bbile N0 cpaBHeHUIO ¢ 10 -My CyTKamm
KyNbTUBUPOBaHUA (puC. 2).
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MpoAoMKNTENBHOCTL KyNbTUBUPOBAHUS, CYT

Puc. 2. Cogepxxanvne OHK (a), PHK (6), 6enka (B) B kneTkax CuS- n CuR-kynbTyp Dunaliella viridis Ha
10-, 20-, 30- 1 40-e CYT HaKONUTENLHOIO KYNbTVUBMPOBaHUS B dhepane -mapTe 2006 r.
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BbifiBeHHbIE pas3Muns B AuHaMuKe cogepxaHns AHK nossonsioT npeq -
MOMOXMUTb, YTO “CheuntrnyHO” U3MEHAKTCSH B 3TUX YCMOBUSX KyNbTUBMPOBAHUA U
Apyrvie nokasatenu MepBMYHOro 06MeHa y MuKposogopocrneid CuS - n CuR-KymbTyp.
Hanbonee WHTEPECHLIMM B 3TOM OTHOLUEHUWM MOTYT ObITb MOKa3aTeiM aKkTUBHOCTU
3Kcnpeccun reHoma — cogepkaHne PHK 1 o6Lwero 6esika B KeTkax MMKPOBOLOPOC/EN .

Okazasnocb, 4To cogepxaHne PHK B kneTkax MukpoBogopocnein CuS -KynbTyp
B NpoLecce HaKONWUTENbHOrO Ky/NbTUBMPOBaHWS, Kak 1 cogepxaHune OHK, goctoBepHo
He u3meHanock (cMm. puc. 2, a, 6). B kneTkax mukposogopocneii CuR -KynbTypbl
cogepxarune PHK Ha 20-e cyTku pocTta 6b110 Bblile, Yem B CuS-KynbTypax (puc. 2, 6).
MHTeHcMBHOCTL pocTa CUR-KynbTyp B 3TOT Nepuoj 6Gbina Takke Bbiwe, Yem y Cus -
KynbTyp (cm. puc. 1, a). Ha 30-e cytku pocta cogepxaHve PHK B kneTkax CuR -
KYNbTYPbl CHXANoCh ¥ He OTANYAN0OCb OT COAepXXaHWUs B KneTkax CuS-KynbTyp (CM.
puc. 2, 6).

OTtHoweHne copepxanua OHK/PHK sBnsetca WHTErpaibHbIM MapameTpom,
KOTOpPbIA B OMpPefeneHHON CTeMeHU XapakTepusyeT (YHKLMOHaIbHYH aKTUBHOCTb
reHoma. B paHHOli cepun 3KCMEPUMEHTOB AN KNeTok CuS -KynbTyp OTHOLLEHWE
OHK/PHK B TeueHne 40 fHeil KynbTUBMPOBaHMA He M3MeHsanocb. B kneTkax CuR -
KynbTyp Ha 30-e cyTkm pocta oTHoweHne AHK/PHK pe3ko Bo3pacTano. 3TO MOXET
CBMAETeNbCTBOBATb O Pas3iNyMAX B AMHaMUKe (YHKLMOHAMBHOW aKTUBHOCTW reHoMa B
KneTkax Mukposogopocnei CuS- n CuR- KynbTyp B NPOLecce KynbTUBKP 0BaAHMS.

Pazmuuma mexay aTMW [BYMS LuTaMMaMu Mpu WX Ky/JbTUBMPOBaHUW B
(heBpane-mapte 2006 r. BbIABNAIMCL WM B COAepaHWM obulero 6enka. Kpusas ero
cofiepXaHus B KneTkax MMKposogopocnei CuS -KynbTyp UMena S-06pasHblii XxapakTep u
B OMpefeneHHOl CTeneHn NoBTOpsaa Kpy Byt AnHamukm pocta D. viridis. Bbixog CuS-
KyNbTYyp B CTauuoHapHyto hasy pocta (30-40-e CYTKM) COMPOBOXAANCSH YBENNYEHUEM
cofepxaHus 6enka B KneTkax MMKpOBOZopocrel B 2 pasa (cm. puc. 1, a; 2, B).

KpvBasa avHamukn cogepxaHusa benka B Kfetkax CUR -kynbTyp umena n-
06pasHblii  XapakTep. Ero makcumym B KneTKax oTMedancsi Ha 20 -30-e CyTKu
KynbTuBMpOBaHWA. Ha 6onee noO3gHWX CTagusx CTauMoHapHOi (asbl (40 -e CyTKu)
cofepxaHune 6enka B Knetkax CUR -KynbTyp YMeHbLUANoch (CM. puc. 2, B). Ana CuS- n
CuR-kynbTyp Ha paHHux (10 gHeil) n mo3gHux (40 AHeid) aTanax Ky/bTMBUPOBaHMA
pasnnuns B cogepXkaHnm 6enka B KneTkax 6b110 HeaHaumTenbHbIM. Ha 20 - 1 30-e CyTKm
BbIpalLMBaHNA KONM4YecTBO Genka B KneTkax CUR-KynbTyp B 3 pas3a NpeBbillano
aHaNorMyYHbIN Nokasatenb KNeTok CuS -KynbTyp.

CpaBHUTENbHbIA aHanu3 CuS- n CuR-kynbTyp D. viridis no3sonseT npea-
MOMOXMUTb, YTO BapnabenbHOCTb COAePXKaHWUs HYKNEUMHOBbLIX KUCMOT U 6GenkoB MOXET
3HaUMTENbHO YBENMUMBATLCA 32 CHET (MIYKTYaUMid NOKaNbHbIX (DaKTOpoB (B AaHHOM
Cryyae — 3T0 yBenueH1e KoHLeHTpaumm Cu®* B cpepe).

OnpeseneHve cogepXaHus BTOPUYHbLIX MeTabonutoB, Tl M [-kapoTuHa B
KneTkax Mukposogopocneil CuS- u CuR-KynbTyp B NpoLecce HakomuTeNbHOro
KyNnbT1BUPOBaHUA B theBpasie-mapTe 2006 r. Nokasano, 4To AuHamuKa cogepxkaHus TI u
B-kapoTuHa B KneTkax CuS- u CuR-KynbTyp CYLLeCTBEHHO He pas/uyanach (puc. 3).
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[ns obenx KynbTyp GbIf0 XapakTepHO yBenuueHue cogepxkanus TI 1 B-KapoTvHa Ha
MO34HMX 3Tanax KyNbTUBMPOBaHMWS, YTO COrNacyeTcs ¢ NnoyyYeHHbIMU paHee fJaHHbIMU O
HaKOMMEHNN BTOPUYHBLIX METabONMTOB B K/eTKax MUKPOBOAOPOC/EN B mpoLiecce
«cTapeHus» KynbTyp (Bozhkov, Menzyanova, 1995, 1999).
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Puc. 3. CogepxaHue Tpraumnrimuepngos (a) u B-kapotuHa (6) B KneTkax CuS- n CuR-kynbTyp Dunaliella
viridis Ha 10-, 20-, 30- 1 40-e CyT HaKOMUTENbHOrO Ky/bTUBMPOBaHWA B hepasnie-mapTe 2006 r.

MonyyeHHble AaHHble CBUAETENbCTBYHOT O BbICOKON BapuabesbHOCTM MoKasa -
Teseli NepBUYHOrO 1 BTOPUYHOTO MeTabon13Ma MUKPOBOAOPOCEN B NMpoLecce HaKonu -
TeNbHOr0 Ky/NbTUBMPOBAHWS.

Ha pasHbiIX 3Tanax KynbTUBMPOBaHWS Yy pasHbiX KynbTyp D. viridis
hopmmpoBanuChL cneuuguyeckne BpeMeHHble npodunmn cogepxaduns AHK, PHK, 6enka
TI n B-kapotuHa (puc. 4). JlenecTKoBble AuarpaMMbl MOKa3bIBAOT Pas/IMUHYI0 Bpe -
MeHHYI0 BapuabenbHOCTb Npouneil napameTpoB MEPBUYHONO M BTOPUYHOrO MeTa -
60nm3ma gna mmkpoeogopocnein CuS - n CuR-KynbTyp. B Kaxgom cnyyae opmupyeTtcs
crneynduyeckas «mo3anka» COOTHOLLEHWS NapameTpoB MEPBMYHOTO M BTOPUYHOTO
meTabonuama.

OYeBMAHO, CNeuUtNYHOCTL 3TOM «MO3auMKU» OMNpeaensieTcs IyKTyaumsamm
NOKaNbHBIX (haKTOPOB (yBENMueHMe KOHLeHTpaumum uoHos Cu®* B cpege ana CuR-
KyNbTYP MUKPOBOZOPOC/e) M rnobanbHbiX (HakTopoB. B cBA3WM ¢ 3TUM onpeaensnu
AVHaMUKy napameTpoB BTOPUYHOMO ¥ NepBUYHOrO MeTabonm3mMa MUKpPOBOAOPOC/el B
2007 r., KOrga «puCYHOK» (hyKTyaumii aKTUBHOCTW 31EKTPOMarHUTHOIO M3MTy4eHns
ConHua 3HaunTeNbHO OT/IMYanca oT «pucyHka» 2006 r. AuHamuka cogepxxaHuns AHK B
KneTkax Mukposogopocneidi CuS- m CuR-KynbTyp MMena n-006pasHblii XapakTep C
MakcrMymMom Ha 30-e CyTKM pocTa, yBennumsasch B 3,3 1 7,6 pa3a COOTBETCTBEHHO, NO
cpasBHeHuto ¢ 10-1 cyTKamu pocTa (CM. puc. 5, a).
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OnHamuka cogepxaHus PHK B kneTkax Mukposogopocneit CusS -KynbTyp
nmena S-o6pasHblii xapakTep. CogepxaHue PHK B kneTkax 6bll0 OfMHAKOBLIM B
TeyeHue nepBbix 20 AHei, Ha 30-e CyTKM pocTa OHO yBesmumBanocb B 1,5 pasa,
[OCTOBEPHO He 13MeHssich Ha 40-e cyTku pocTa (puc. 5, 6).

Puc. 4. BpemeHHble npotunu cogepxanuns AHK, PHK, 6enka, Tpuaumnramuepuios n B-kapoTuHa B KNeTkax
CuS- (a) n CuR-kynbTyp Dunaliella viridis (6) Ha 10-, 20-, 30- n 40-e CyT HaKOMWUTENLHOrO
KyNbTUBMPOBaHWA B (heBpane-mapTe 2006 r.

CopepxaHne PHK B knetkax MukpoBogopocneii CUuR-KynbTyp fIMHEWHO

YBENIMUMBANIOCh B MPOLIECCE HAKOMWUTENbHOrO KyNbTUBMPOBaHUS U Ha 40 -e CyTKM pocTa
6b110 B 2,8 pasa 60/1bLUMM N0 cpaBHeHWIO ¢ 10 -1 cyTKamu pocTa (CM. puc. 5, 6).
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Puc. 5. CogepxaHve AHK (a), PHK (6), 6enka (B) B kneTkax CuS- n CuR-kynbTyp Dunaliella viridis Ha 10-,

20-, 30- 1 40-e CYT HaKOMUTENIbHOTO KYNIbTUBMPOBAHWSA B Mae -utoHe 2007 T.
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CopepxxaHve Genka B KneTkax MuKposogopocneir CuS- um CuR- KynbTyp
YBENNYMBANOCL B MPOLECCE HAKOM UTENIbHOr0 KY/NbTUBMPOBAHWS, HO [AMHAMuKa ero
COflepPXXaHus B KNeTKax pasHblX LUTaMMOB 6blna HeOAMHaKOBON. Mpu aToM, Ha 10 -e n
40-e CyTKM KyNbTUBMPOBaHWS COfepXKaHue 6enka B KneTkax MMKPOBOAOPOCNEN 060MX
WTaMMOB  ObINI0  NpaKkTUYeckn ofuHakoBbiM. CofepkaHue 6Genka B KeTKa X
MuKpoBogopocneli CuS- n CuR-kynbTyp B Mae-utoHe 2007 r. 6bI0 3HAUNTENBHO HUXE,
YeM B KIETKaX MWKPOBOLOPOCME B aHANOMMUHbLIX YCNOBUAX KYNbTUBMPOBaHWUS B
thespane-mapTe 2006 r. (cm. puc. 2, B; 5, B).

B mae-utoHe 2007 r. B YCNOBUAX HaKOMUTENBLHOrO KyNbTUBMPOBaHUSA
cofepxaHune TI B kneTkax CuS- n CuR-KynbTyp /IMHENHO YMeHbLUanoch Ha 40 -e CyTKM
pocta. Mpuyem, AuHamuka cogepxanus T Oblna OLVMHAKOBON Ans 060MX LUTaMMOB
Mukposogopocneit (puc. 6, a). B 2006 r. B yCNOBMAX HAKOMWUTENbHOrO KynbTUBMPO -
BaHMs cogepxaHue TI B kneTkax CuS- n CuR-KynbTyp, HA060pOT, YBENNUMBASOCh.
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Puc. 6. CogepxxaHue TI (@) u B-kapoTuHa (6) B kneTkax CuS- n CuR- kynbTyp Dunaliella viridis Ha 10-, 20-,
30- 1 40-e CYT HAaKOMUTENLHOTO KYNbTUBMPOBaHWSA B Mae -1toHe 2007 T.

[OvHamnka cofepxaHus  [B-KapoTMHa B YC/IOBUAX  HAKOMUTENbHOIo
KynbTuBMpoBaHus B 2007 r. 3Ha4MTeNbHO OTAMYanach OT TakoBoi B 2006 r. Tak, B
2007 r. MaKCUManbHbIA YPOBEHb [-KapoTuHa B KfieTkax CuS-KynbTyp oTMeYasn Ha 30-e
CYTKW pOCTa, fa/bHelllee KynbTUBMPOBaHWE COM POBOXAA/IOCh €ro YMeHbLUEHMEM
(cm. puc. 6, 6).

CogepxaHue [-kapoTmHa B kneTkax CUR-KynbTyp TakkKe 3HauMTeNbHO
Bo3pacTano Ha 30-e CyTKM pocTa WM Npu AanbHelilleM KyNnbTUBMPOBaHUM YXe He
n3meHsnock. Mpu atom, Ha 30-e CYTKM pocTa cofepxaHune B-kapoTuHa B kneTkax CuR-
KynbTyp 6b1710 B 1,5 pa3 MeHbLUe, YeM B KneTkax CuS-kynbTyp (cMm. puc. 6, 6).
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B pe3ynbTaTe BbISBEHHbIX 0COOEHHOCTEN A1HAMUKN NapaMeTPOoB NePBUYHONO
M BTOPUYHOTO MeTabonmM3mMa MUKPOBOLOPOCNEA B  YCNOBUAX HAKOMWUTENbHOro
KynbTBMpoBaHua B 2007 r. OPMUPOBANACH CrELMdMN YeCK1e BPEMEHHbIE NPOQMN
cogepxanna OHK, PHK, 6enka, T n P-kapoTuHa (puc. 7). BpemeHHas «Mo3anka»
BapuabensHoCcTV napameTpoB meTabonusMa B 2007 r. 6blna COBEPLUEHHO MHONA. Hago
nonaratb, 4YTO CreuuduMueckas «mo3auka» napameTpoB MeTabonuama sBnseTcs
pesynbTaToM PasfMYHbIX afanTUBHbIX CTpaTernii 6UocUCTEM B U3MEHSIIOLLMXCS
YCNOBUSX CPeAbl.

10 cyT
a 6 CLELEEL LI
— )

— )

PHK

KapoTuH 6enok KapOTVH 6enoK

Puc. 7. BpemeHHble npodmnn cofepxanna AHK, PHK, 6enka, Tl n -kapoTuHa B KneTkax CuS- (a) n CuR-
KynbTyp (6) Ha 10-, 20-, 30- 1 40-e CYT HaKONWUTENLHOIO KyNbTUBMPOBA HUSA B Mae-ntoHe 2007 T.

O6eyxpaeHne

[nHamnka pocTa M [MHaMMKa MapameTpoB MEPBWYHOrO U BTOPUYHOIO
meTabonusma (cogepxanue AHK, PHK, 6enka, T 1 [(-kapoTvHa) B KNeTKax MUKPO-
BOJOPOC/E B YCNOBWSIX HAKOMUTENbHOTO  KYNbTUBMPOBAHUS  XapaKTepu3yHTcs
CE30HHO BapnabenbHOCTbI0, KOTOPas COXPAHSIETCS AaXe B YC/OBUSX KPYTOCYTOUYHOIO
OCBELLEHNS U MOCTOSIHHOW TemnepaTypbl. Ce30HHas BapurabenbHOCTb GMONOrNYECKMX
cuctem (OT monynsumii A0 GMOLEHO30B) HE BbI3bIBAET COMHEHWIA. B 60MbLUMHCTBE
CnyyaeB 3Ta BapuabenbHOCTb CBA3aHa C CE30HHBIMY  W3MEHEHWSMU TeMMepaTypsl,
MPOLOMKATENBHOCTM HS UM T.A. B Halmx 3KCnepuMeHTax eCcTeCTBEHHble CE30HHbIe
M3MEHEHUS|  TemnepaTypbl, WHTEHCMBHOCTM U  MPOLO/MKUTENBHOCTM  OCBELLEHUSs
(OCHOBHBIX (DM3NYECKMX MApaMETPOB, BAMUSIOLMX HA MHTEHCMBHOCTb POCTa KYMbTyp
MUKPOBOZOPOCNel) Gbii NCKIHOUEHbI. PaHee GbiNo BbICKa3aHO MNPEAMONOXeHWe, UTO
(hYHKUMOHaNbHasA BapnabenbHOCTb  MUKPOBOAOPOCNEA B CTAHAAPTHLIX  YCMOBMAX
KyNbTUBMPOBAHWS ABMAETCA Pe3yNbTaTOM KOMOMHMPOBaHHbIX 3EKTOB NOKabHbIX W
rnodabHbIX thakTopos (Boxkos 1 ap., 2008).

[Laxe B cTaHAApTHBIX YCNOBUSAX KYNbTUBAPOBAHWS MMEKOT MECTO (yKTyaLum
NOKabHbIX (DAaKTOPOB, KOTOPble, KaK MPaBU/O, HE YUMTbIBAKOTCA MPU NAaHUPOBaHMM
3KCMEepPUMEHTOB. Hanpumep, Ce30HHbIE W3MEHEHWst coCTaBa BOAbl  (M3MeHeHWe
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KOHLEHTpaUun TsHKeNbIX MeTannos), BaprabenbHOCTb YWUCNEHHOCTU 6ak TepuanbHO
cybnonynauum B KynbType MUKpoBogopocnein (MeHssaHoBa 1 fp., 2007) MOryT BHOCUTb
OnpefeneHHbIR BKah B BapMabebHOCTb MUKPOBOAOPOC/EN B CTaHAAPTHBIX YC/OBUSX
KY/NbTUBMPOBaHWS.

OBe kynbTypbl D. viridis — mefb-4yBCTBUTENbHLIA U MeAb-PE3UCTEHTHBIA —
6blMM NoNyYeHbl B pesynbTaTe AMTENbHOW CENeKuMn U pas3nuyaloTcs Mexay coboi
CMOCOGHOCTbI0 PacTW Ha cpefax C pasHoli KOHUeHTpauueil MoHoB meay (BOXKOB,
onTBAHCKMIA, 1998). dopmMpoBaHMe YCTONUMBOCTM MUKPOBOAOPOCEN K TOKCUYECKNM
KOHLEHTpaLusaM WOHOB Mefy COMPOBOXAA/0Ch U3 MEHEHUAMW B MeTabonmnsme
HYKNEMHOBBLIX KUCNoT u 6enkoB (Boxkos, 2000). T.e., aT¥ [ABa LUTaMMa MOXHO
paccmaTpuBaTh Kak ABa MeTabo/MYecKMX BapuaHTa, [Ba pasHbiX (YHKUMOHIbHbIX
3MUreHoOTUNa MUKPOBOZOPOCENA.

MpUHLMN  YCNOBMA Ha4a/lbHOr0 COCTOSHWS ABMSETCA OOHUM U3 (YHA a-
MeHTaNbHbIX MPUHLMMNOB (PYHKLUMOHMPOBaHUA 6Guonornyeckux cucteM (MpUroXxmH,
2005). JTOT NPUHUMM 3aK1OYaeTCs B TOM, YTO OTBET OMOMOrMYECKMX CUCTEM Ha
BO34€eNCTBME BHELUHMX (haKTOPOB 3aBUCUT OT (PYHKLMOHA/IbHOTO COCTOSHWS CUCTEMbI B
MOMEHT BO34€ENCTBMA. 3HAUNTENbHbIA BKMAL B (DYHKLMOHabHYKO BapuabensHoCcTb
MuKposogopocneid D. viridis B CTaHAApPTHbIX YCNOBUAX KyNbTUBMPOBaHWS BHOCWUT
ncxofgHas HeonpedeneHHoCTb ((DYHKLMOHaNbHAs reTeporeHHOCTb) KIeTO4HoW nony -
naumn.

MOXHO nonaratb, 4TO WCXOAHas (YHKLUMOHa/bHAA HeomnpefeneHHOCTb
MWKPOBOLOPOCNEN SBNSETCA CNeACTBMEM KOMOUHMPOBAHHOTO BO3AECTBUA Pas3INYHbIX
NOKa/bHbIX U rnobanbHbIX GakTopoB (Boxkos u ap., 2008). B pe3ynbTaTe UCXOAHO
(hYHKLMOHaIbHOM HeonpeaeneHHOCTW (CTapToBas TOUKa Ky/bTMBMPOBaHWS) B npoLecce
HaKoMUTeNbLHOTO Ky/NbTUBMPOBaHWUS MUK POBOAopOC/eli (B pesynbTaTe HEMpepbiBHOIO
KOMOWHMPOBAHHOIO BO3AENCTBMA NOKa/bHbIX 1 FN06a/ibHbIX (hakTopoB) hopMupyHoTCA
pa3INyHbIe AMUIeHOTUNbI, KOTOPble MOTYT OMpeAeNaTb UX CNOCOBHOCTb K agantaummn K
KOMMNNEKCY NOKaNbHbIX 1 F106a/bHbIX haKTOPOB.

[Ba PyHKUMOHANbHLIX 3NUTeHOTMNa MUKpoBogopocnel D. viridis — CuS- u
CUR-KyNbTYpbl — XapaKTep130Ba/MCb CMeLUNYECKON LUHAMMUKOA pocTa B YC/I0BUAX
HaKOMWUTENIbHOro KyNbTUBMPOBaHMA (CM. puc. 1). AuHamuika cogepxanua OHK, PHK,
obwero 6enka, TI u P-KapoTvHa y 3TMX ABYX LWTaMMOB TakXe CYLLECTBEHHO
pasnuyanacb (cMm. puc. 2, 3, 5, 6). BpeMeHHble MpouaM NapamMeTpoB NepPBUYHOIO U
BTOPUYHOr0 MeTabo/mM3mMa MUKPOBOAOPOC/IEH ABYX LUITAMMOB B CTaHAAPTHbLIX YC/I0BUAX
HaKOMUTENIbHOTO  KYNbTYBUPOBAHUS  XapakTepu30Ba/MCb  BbIPaXKEHHOW  CE30HHOM
BapnabenbHOCTLIO AaXe MPU MOCT OSHHOM OCBELLEHHOCTU U Temnepatype (puc. 4; 7).
B pesynbTaTe, Ce30HHas BapuabenbHOCTb BbIABIANACH U ANA KOPPENATUBHbLIX CBA3eW
MeXAy napameTpaMu MepBMYHOINO W BTOPUYHOrO MeTabosmsma. Tak, B YCNOBUSA X
HaKoMUTENbHOro KynbTueupoBaHus B 2007 r. mexay cogepkaHmem OH K un B-kapoTuHa
B KneTkax Mukposogopocneil CuS- u CuR-KynbTyp Habnofganacb NONOXWTENbHas
Koppensaums (cMm. puc. 5, 6). B yC0BMAX HaKOMUTEIbHOMO KynbTUBMPOBaHMA B 2006 T.
KOpPpensaLms Mexay sTMMy napamMeTpamy OTCYTCTBOBa/IA.
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3TU pesynbTaTbl MOFYT YKasblBaTb HAa OTCYTC TBUE «KECTKOW» CBA3U Mexay
PasNMYHbIMK 3BEHBSAAMN METAB0IMYECKOI CUCTEMBI, YTO B KOHEYHOM UTOre MPOSIBAISIETCS
B MHOF006pa3nm 3MMreHOTUMNOB Ky/bTyp MUKPOBOLOPOC/ENA.

BbiBOAbI

1. WiHTeHcuBHOCTL pocTa KynbTyp Dunaliella viridis 3aBUCUT He TONbKO OT
reHotuna v (yHKLMOHANLHOIO COCTOSIHUA K/ETOK, HO W OT BpemeHu roga. lMpuuem
OTBETHaA peakLus Ha COMHEYHYHO aKTUBHOCTb W Apyrue rnobanbHble hakTopbl Cpebl y
pasHbIX LUITaMMOB MUKPOBOZLOPOC/EN pasfinyHas.

2. B npouecce HakonuTeNnbHOro KynbTUBMPOBaHWUS POPMUPYIOTCS pasnnyHble
naTepHbl B coge pxkaHun OHK, PHK 6enka n npogyKToB BTOPUYHOr0 06MeHa (AMnugbl
[-KapoTWH). 3TU NaTepHbl MMENM CBOK 0COBEHHOCTb Y pasHbIX WwWTammoB ( CuS n CuR)
1 NO-Pa3HOMY U3MEHS/IUCh Y 3TUX LUTAMMOB B pPa3Hble rofbl.

3. Ha thopmmpoBaHue 3nMreHoTMNOB MWK POBOAOPOC/E/ BANSET aKTUBHOCTb
ConHua fgaxe B C/lydae MOCTOSIHHBIX YCNOBMWIA KyNbTUBMPOBaHMS (OCBELLEHHOCTb,
TemnepaTypa, YC0BMs KyNbTUBMPOBAHMA).

A.l. Bozshkov, N.G. Menzyanova, M.K. Kovalyova

Biology Research Institute, V.N. Karazin Kharkov National University,
4, Svobody Sq., 61077 Kharkov, Ukraine

THE SEASONAL PECULIARITIES OF THE EPIGENOTYPES OF THE COPPER-SENSITIVE
AND COPPER-RESISTANT CULTURES OF DUNALIELLA VIRIDIS TEOD. DURING
ACCUMULATIVE CULTIVATION

In present paper was investigated the growth dynamics and the dynamics of para meters of a primary
metabolism (of DNA, RNA and protein content) and a secondary metabolism (threeacylglycerydes (TG) and
fB-carotene content) in cells of copper-sensitive (CuS) and copper-resistant (CuR) cultures Dunaliella viridis
Teod. on 10™, 20", 30" and 40™ day of cultivation in 2006 and 2007 years. The growth dynamics of the Cus -
and CuR-cultures was revealed to be different in standard cultivation conditions in 2006 and in 2007 years.
The specific parameters variability of a primary and a seconda ry metabolism resulted in forming of the specific
temporal profiles of DNA, RNA, proteins, TG and (-carotene content in microalgae cells of the CuS - and
CuR-cultures in 2006 and 2007 years. The variability of specific temporal profiles of integral paramete rs of a
primary and a secondary metabolism is supported to be determined by the fluctuation of the electromagnetic
radiation of the Sun and to characterize epigenotyps differences of the different Dunaliella Teod. strains.

Keywords: Dunaliella viridis, growth dynamics, epigenotypes, DNA, RNA,

threeacylglycerydes, B-carotene.
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