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CIIOPOIOJLUIEHUH B COCTABE KJIETOYHBIX OBOJIOYEK
3ATOT DUNALIELLA SALINA TEOD. (CHLOROPHYTA)

B naboparopxoit kynetype Dunaliella salina Teod. nomyueHbl 3MroTel, B COCTABE KACTOMHBIX
obonouex KOTOPBIX YCTAHOB/ICHO MPHCYTCTBHE ycfoﬂunsom K AUETOAN3Y MOJAHMEpa — CnoponoAICHHHA

Obcyknaercs HyHKUHA B-KapoTHha. 0OCH B Kap IHBIX FA0GYNax B KNETKAX 3THX

ypocieh, Kak Bo KJ 060M04EK IHTOT.

3HIOTHI, CTIOP B-xapoTun.

ol

Knwuesvie crosa:Dn

Beenenune

Kak n3BecTHO, BEreTaTHBHbIE KIETKH npeictaputeneii pona Dunaliella Teod.
rofible, MOKPLITBI JHIb MIa3ManeMMoil 1160 HMEIOT NOKPOB B BiAe rnukokanukca (Klut
et al., 1983). KnerouHsie 06OMOYKM H3BECTHBI TONBKO Y 3MroT (rMagkHe) W UHCT
(opsamenTHpoBanHble) (Maciok, 1973). Xumuueckas NpHpoNa KAETOMHBIX 000JI04eK
3urot i uncT Dunaliella salina Teod. He Gb1a HeceoBaHa, NO-BHIMMOMY, BCIEICTBHE
OTCYTCTBMA METONA TMONYYeHMA MOCTATOYHOrO InA GMOXMMHYECKOro aHamnia
KOJIMMECTBA 3MIOT H UHCT B 1a60paTOpHOH KylsType.

Cpenu 3esieHbix Bojiopocneii HIBeCTHbI BHIBI, obnanaiomme cnocobHOCTBIO K
CBEPXCHHTE3Y H HAKOIUIEHHIO BHEMIACTHIHBIX (BTOPHMHBIX) KapoTHHouaoe. Hanbonee
ApKo 3Ta 0coGeHHOCTh BbIpAXEHa Y BONOPOCHEN IKCTPEMANBHBIX MECTOOGHTaHHIL,
takux Kak D. salina (runepranuHisie sonoemst), Haematococcus pluvialis Flot. emend.
Wille (athemepnbie Bonoemsr) u Chlamydomonas nivalis (Bauer) Wille (Bbicokoropubie
NEAHHKH M CHeXHHKH). OTH BHIBI BhI3BIBAIOT "KpacHoe LBeTeHHe" COOTBETCTBYIOUIMX
mecrooburanmii (Maciok, 1973; Goodwin, 1974).

Cnoco6HocTs  BolOpoc/ieH  NPOAYUHPOBAaTH  BTOPHYHBIE  KAPOTHHOMIBI
CBA3BIBAIOT CO CMOCOGHOCTBIO CHHTE3INpoBaTh creundHyYeckuii MONTHMEP KIETOUHBIX
cTeHoK — cnoponosviedud (Atkinson et al., 1972). KapoTuHouisl HaBHO paccmar-
PHBAIOTCA B KayecTBE BOIMOXHBIX MpENIIECTBEHHHKOB cnopononnenusa (Brooks,
Shaw, 1968). Jlna mopckoii mMukpoonopocnu Nannochlorum eucarvotum (Wilhelm,
Eisebeis, Wild et Zahn) Menzel et Wild, Hakannupaiowed acTakCaHTHH H
KAHTAKCAHTHH, OBLIO YCTAHOBJIEHO MPHCYTCTBHE CIOPONOMIEHHHA KJIETOYHBIX
obonoukax (Geisert et al.,, 1987). MMe10TCA KOCBEHHbIE JlaHHbIE, YKAlbIBAIOMIME HA TO,
4TO CMOPONOJUIEHHH BXOAMT B cocTaB oGonoyek uwct (annasocnop) Haematococcus
pluvialis, 0 weM CBHAETENECTBYET YCTOMYHBOCTb 000J1049€K K KHCIOTHOMY W IIENOYHOMY
rHApoNM3Y, yeTaHosjeHHas Montsant et al, (2001), u Chlamydomonas nivalis, va uto
YKa3blBaeT CMEKTP mornoweHus obosouek B ynbTpadmonetoBoi obnactu (Gorton,
Vogelmann, 2003).
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B.1. Komapuemas, O.C. Fopbynun

Llens naHHOH paGoThl — NMPOBEPHTE THMOTE3Y O TOM, YTO B COCTAB KIETOYHBIX
obonouek 3urot D. salina BXOIOHT CNOPOMOJUIEHHH, a cledoBaTenbHo, olpa3oBanue
KneTouHbIX 06ono4eKk 3uror Moxet ObiTh, MO kpaliHel Mepe, omHOM M3 (yHKIMH
BTOpHYHOTO B-kapotuHa D. salina.

MarepHaibl H METOAbI

O6bext mccaegopanua. Kynbtypa Dunaliella salina Gbina Bblienesa wu3
calouHbIX GaccefiHOB conenpomsicna, pacnonoxexHoro Ha osepe Caceik (Cakckuit p-,
AsToHoMHas PecrniyGnuka KpbiM) B 2004 rogy M noajep:kHBasach Ha MHTAaTeNbHO#
cpele, NPHrOTOBJIEHHOH ¢ HMcnons3oBaHHeM Mopcko# conu (250 r/n). Tlpu nepsom
naccaxe 3TOM KynbTypbl Ha cpeny ApTapu B Monudmkammu H.IT. Maciox (1973)
nabmonanack agre3ms KJIETOK K CTeHKaM KonGbl, a uepes 4-5 Hejelb — MaccoBoe
obpajoBanue Ha CTeHKaX KoaObl CKOIMUIEHHI APOBHIHBIX OpPAHIKEBBIX KIETOK ¢
rpaHy/lIHPOBAHHBIM COMEPKHMBIM, MOKPBITHIX rnankoit obonmoukoil. DTOT MaTepuan
cobupann wnareneM W NOMEILANH B TYHKH MPeIMETHBIX CTEKOA WA AanbHeHulero
HCCIIEI0BAHMA.

[lpopenenne UMTOXMMHYecKOH peakunu Ha uemmonosy. [ns mu3yuenus
XHMHYeCcKOH NpHPOOBl KneTo4yHol 06ONOYKM B HATHBHOM Tpemapare MpOBOIMIH
peakumio ¢ xJiop-uunk-wojaom (Evans, 1989).

Boigenenne u uneHTHduKkanua crioponomiennsa. Cropono/ieHHH ABIAETCA
€NMHACTBEHHBIM MPHUPONHBIM MONMMEPOM, YCTOHYMBBIM K AUETONM3Y, [03TOMY
COXpaHeHHe B Mpernapare KIETOYHBIX 0§oNnovek nocne NPOBEIEHNA ALETONN3A ABNAETCA
N0KA3aTeNbCTBOM TMPUCYTCTBHA B HHX cnopononnennna (Dickinson, Bell, 1973).
[Tpouenypy aueronu3a (Atkinson et al., 1972) ananTupoBany 114 MpeaMETHBIX CTEKON ¢
nyxkami. [lpenapaThl MocienoBaTeNbHO MPOMBIBATH CMEChIO XNOpPO(OPM : MeTaHOn
(1:2, mo o6bemy), 1 n. NaOH, 0,1 M anerarom HaTpus W NeASHOH YKCYCHOH KHCNOTOH.
3aTeM B NYHKH NpeIMETHBIX CTeKOJ A0GaBAANM CMeCh ITA auetonusa (YKCYCHbli
aHrMAPHI | KOHLEHTPHPOBaHHasA cepHad kHcnoTa, 9:1, no o6bemy). Crekna noMeuany
vawky IleTpn Ha kMMAULyI0 BoAsHylo Oakio (90-95 °C) Ha 10 MHH, 3aTeM OXJIamKaasy.
B xone 06paboTKH KOHTPOJNHPOBAIH COCTOSHHE MPEnapaToB noji MukpockomnoM Ergaval
(Carl Zeiss), peaynbsratel 06paboTKH pErHCTPHPOBATH MHKPO(OTOCHEMKOI € MOMOILBIO
umudposoro poroannapara Olympus C5050Z. OneIT NOBTOPAIH TPHMIbL.

PeaynbTaTsbi

B matepuane, CHATOM [INATENEM CO CTEHOK KOG, B KOTOPBIX KYJIBTHBHPOBAIH
D. salina na cpene Aprapu B Monugukauuu H.I1. Maciok (1973), cpenu BereTaTHBHBIX
KJIETOK HaGMoJanuch CKOMIEHHA (KNacTephbl) KPYIbIX OPAHKEBBIX KJIECTOK OWAMETPOM
17-27 MKM € rpaHylIMpOBaHHBIM CONEPKHMBIM M Tnafkolf oGonoykoi posopatoro
oTrenka (puc. 1), KOTOpbIe COOTBETCTBOBAIH ONHcaHMIo 3uroT (Maciok, 1973). B To xe
BpEM#, B JKHIAKOM KyNbTYpe BCTPEHANIHCh TONbLKO BEreTATHBHBIE KINETKHW. @ 3HTOTHI
OTCYTCTBOBAJIH.

Xnop-uHHk-uqﬂ 000J0YKH 3UrOT HE OKPALIMBAJ, YTO MO3BONSET HMCKIIOUMTH
OPUCYTCTBHE B HHX LE/UTIONO3bl, NMEKTHHA, A TaKkKe KyTHHA, cyOepHHa H JHTHHHa
(Evans, 1989).
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Cropononsenun

ITurmeHTsl 3uroT D. salina, B OTAHYHME OT BETreTATHBHLIX KJAETOK B npenapare,
He JKCTparMpoBaluCh  OPTaHMYECKMMH  PACTBOPUTENAMH. 3WroThl  OKasalHChb
yCTOHYMBLIMH K aedicTBHio wenoud (1 H. NaOH), KOHUEHTPHPOBAHHON KHCAOTHI
(nengnoif ykcycHo#) ¥ cMecH AnA aueTonH3a NpH KOMHATHOH Temnepatype (puc. 2).
[ocne nocnenoBatenbHoidl  o6paGoTku 3TMMM  peareHTaMH  Habnwonanock KWL
oTenaHBaHHe NPOTONIACTOB 3UroT 0T 0Bonovex (nnasmonus) (cM. puc. 2).

Puc. 1. Ckonnenne 3uror
Dunaliella salina Teod. 8
MATEPHAIC, AArCIHPOBABLICM K
CTEHKAM  Ky/IbTHBALMOHHOA

K01661 (NOKAIAHO CTPENKO)

Puc. 2. 3wroter Dunaliella
salina Teod nocne
nocneaosatTensHoit obpaboTku
CMECHIO Xnopodopm © MeTaHon
(1:2. no obmemy). 1 v. NaOH.
0.1 M aueratom HaTpua,
NEAAHOR YKCYCHOR KHCAOTOM W
CMECBK) YKCYCHBIH aHFHAPHA
KOHUEHTPHPOBAHHAR  CepHas

kHenota (9:1. no obGvemy) npu

KOMHATHOH Temneparype

Harpepanne Ha kunaweii poasHoH GaHe B Teyenue 10 MMH B cMecH and
aleToNM3a NPHBOAKIIO K MOJHOMY PAaCTBOPEHHIO MPOTOMNNACTOB 3MrOT M BEreTaTHBHbIX
K1eTOK B npenapare. OGONOYKH IHTOT NpH 3TOM coxpaHanuck (puc. 3). CeAsb MeKLY
KIETOYHBIMM 000/I0MKAMH COCEIHWX 3UrOT Hapyllanach B XOO€ aLeTONHM3a, TaK Kak
noc/ienyiolHe NPOMbIBKH AHCTHUIMPOBAHKON BOJAOH NMPUBOAMAW K MOJHOMY pacrnajy
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KlacTepa Ha oTAenbHule o0osoukH. [lo aaHHeiM Atkinson et al. (1972), ana noaoro
paCTBUPeHHSl KNETOUHBIX OﬁUJ'ID"!EK, HE COAEpKAWMUX CNOPONOMIEHHH, TPEﬁyE'[Eﬁ oT
HECKOILKHX CEKYH/L 10 | MUHYTbI HarpeBaHMs B CMECH JUIA aueTonu3a. YCTOHYMBOCTh
KaeTounblx obonouek 3urot D. saling K aueTonu3y CBHAETENLCTRYET O MPUCYTCTBHH B
HHX CTIOPOMOJICHHHA.

Puc. 3. Knetounsie o6onoukn
suror Dunaliella salina Teod
nocne 10 MHH HarpepaHHa Ha
kunamen sonsHol Gawe (90-
95 °C) B cMecn yKcycHblil
AHIMHAPHKOHUEHTPHPOBAHHAR
cepHas  Kwicioia (91, i

ofnemy)

Obcyxaenne

CnoponoifaeHHH NPHHAUIEKHT K IPYNne BbLICOKOYCTOHYHBLIX MPHPOAHBIX
MOJIHMEPOR, HO B OT/IHYHE OT JAPYTHX BELIECTB C NMONOGHBIMH CBOMCTBAMM — JMIHUHA,
kytuHa, cybepuna (Eglinton, Logan, 1991) — OH MMeeTcs He TOJbKO Y BBICLIMX
pactennit. Cnopononnenus 6wt BhiABNEH y MukcoDaktepuid (Strohl, 1977), B
000/104Kax MIONOBBIX Tel M cnop cauzesuka Dictyostelium discoideum Raper (Maeda,
1984), B crenkax 3urocnop Mucor mucedo L. (Brooks, Shaw, 1968), B oGonoukax
ackocnop apoxoker Neurospora crassa Shear et Dodge (Gooday, 1974), B kneTouHbIx
CTEHKaX BEreTaTHBHbIX KNETOK pAla BMIOB Bodopocned knacca Chlorococcophyceae
(Atkinson et al., 1972) u 3uror knacca Volvocophyceae (Sulek, 1997; Van Winkle-Swift,
Rickoll, 1997; Blokker et al., 1999), a Taioke B 3K3MHE CNOP BLICIUMX CMOPOBBIX H
MbUTBLBL  CEMEHHBIX pacTenHid, OH ofnanaer WCKmMOYHTENbHOH YCTOHYHBOCTBIO K
(DHIMYECKUM M XMMMYECKMM BO3ACHCTBHAM, a TakkKe K MWKPOOHOMY PpasnomeHHIo,
Gnamnapﬂ YeMy nNblibLA H CNOpLl B HCKOMaeMoM COCTOAHHH COXpPaHAKT CBOK
Mopdionornio B Teuenue MuinHoHoB net (Brooks, Shaw, 1978). Cnopononnenun
obnanaer BbICOKOH cOpOUHOHHON €nocOoBHOCTBIO. ONbiThl, MPOBEJCHHBIE HA KpbiCaX,
NOAYYaBIIMX C KOPMOM MECTHLMAbI, MOKA3AMH, YTO CMOPOMO/UIEHHH, BhIAENEHHBIH U3
knetok Chlorella Beyer, MOXKeT HCNoNb3oBaTbCA per 0§ 1A  JETOKCHKALHM
kcenobuotukos (Pore, 1984), lNpeanaraercs HCNOABL3IOBATL CNIOPONOIJIEHHH B KayecTse
HOCHTENA B METOAMKAX CHHTe3a GenkoB B cucTemax in vitro (Mackenzie, Shaw, 1980).
CYHTAIOT, 4TO OTIOKEHHA CMOPOMO/IEHHHa HA TMOBEPXHOCTH KJIETOK TameTyma —
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Cnoponoanenun

opbuxynbl, ocBoGokaalommecs B atMocdepy BMECTE € MbLIbLOMA. OTBETCTBEHHBI 32
annepruyeckme peakumy y uenosexa (Vinkier, Smets, 2001).

ITOT yHHKAIbHBIH GHONONMMep HecneayeTea ke noutu 200 net (John, 1814),
HO M3-3@ €ro XHMMMMECKOH MHEPTHOCTH M HEpacTBOPUMOCTM B OonbUIMHCTBE
PacTBOpHTENIEH H3YHEHHIO CNOPONOIIEHHHA NOCBALICHO CPABHUTENLHO HEMHOTO paGoT
(Guilford et al., 1988). Jlo cux mop He BBIACHEHbBI MeXaHW3IMbl OHOCHHTE3a
CMOPONOMIEHHHA H OCTAETCA AMCKYCCHOHHBIM BOMPOC O €ro XHMHYECKO# CTPYKTYpe M
UPEJII.IIECTEHHHKEX.

VCTaHOBAEHO, YTO MPH MHKPOCIOpPOreHe3e Y UBETKOBBIX COPONOMIEHHH
OTKJANLIBAETCA HAa MOBEPXHOCTH nnasMaThyeckofi MemOpaHbl  pasBuBatouleiica
MHKPOCTIOPBI 3K30M€HHO B pe3y/ibTaTe MOJMMEPH3ALMH MPeNIecTBEHHHKOB, KOTOphie
cekpeTHpyloTcAa KaeTkamu Tanetyma (Pacini el al, 1985). Cuures W oTaoxenue
CMOPOMO/ICHUHA  MPOMCXOAMT  NOBONBHO  OBICTPO  HA  paHHMX  CTaAMAX
mukpocrnioporedesa (Chay et al, 1992). Xapaktep OTIOKEHHA CNOPONOJJEHHHA
onpenenseTca (GUOPHIIAPHLIM MATPHKCOM, COC W3 YT u Genkos,
KOTOPBIfi (POPMHPYETCH HA MOBEPXHOCTH MAa3MATHYECKON MemMOpPaHbl MUKPOCTIOPbI
NpHMIK3HHOA MAM raukokanukcoM (Heslop-Harrison, 1968b; Rowley, 1973; Steer,
1977). Posnb GenkoB B CHHTe3e CNOPONOJIeHHHa OCTaeTea He BbiAcHeHHOH (Chay et al..
1992), nosTomMy [0 CHX NMOP HE M3BECTHO, ABJAETCA JIH CHHTE3 CMOPONOJIEHHHA
(hepMEHTATHBHBIM MPOLIECCOM.

KaportuHouabl GbulM  MepBbLIMH  MpeJUIOKEHbl B  KauyecTBe BO3ZMOMKHbIX
Npe/IIECTREHHUKOB  CMIOPONOJUIeHHHa. Bbilo nokasano Bimouenne “C-MedeHbIX
KAPOTHHOMAOB B CTIOPONOJUIEHHH MbbUbl Lilium L. w Cucurbita L. (Brooks. Shaw,
1968), a TakKe BKIIOYEHHE IKI0TEHHOrO “H-MeueHoro B-KapoTHHA B CHIOPOMONJIEHHH Y
rpuba N. crassa (Gooday. 1974). Onxako, Kak 0ka3anoch, HHTHGMTOPBI KAPOTHHOrEHE3a
He NOAABNAIOT CHHTe3 criopononneduna y Cucurbita pepo L. (Prahl et al., 1985). AMP-
CNEKTPOCKONHA 0Bpa3LOB CNOPOMONIEHHHA W3 Pa3MYHBIX TMPHPOLHBIX MCTOMHHKOB
(Triticum aestivum L., Pinus thunbergii Parl.. Zea mays L., Ambrosia trifida L.,
Lycopodium sp., Chlorella fusca Shihira et Krauss) nokasana, 4To cnoponoffneHsH — 3to
uEﬂHﬁ Knacc Maxpumunexyn, HMEHLLHX BPUlDCﬂEL‘qu)H‘IHHn C€oCTas, I'lPM’-leM OCHOBHBIM
KOMNOHEHTOM, OOWMM IR pasHbIX BHIOB, ABAAIOTCA JKMPHBIE KHCIOTB, a He
xaporunomnabl (Guilford et al., 1988). B cocraBe cnopononneHHHa BHICIIMX pacTeHwii
Obil BBIABNEH elle UeMblii paa KOMNOHEHTOB, Hanpumep y Typha angustifolia L. —
atndaTHuecKue NOAHMrHAPOKCHCOCIMHEHNS, CBATAHHBIC NPOCTBIMU IQNPHBIMH CBA3AMH
(Ahlers et al., 2000; Bubert et al., 2002), u denonbHbie KoMnoHeHTsl (Ahlers et al.,
2003). deHonbHbIE COEAWHEHHA ~ KyMapoBas M (epynoBas KUCNOTh! — ObIIK BBIAB/ACHbI
B COCTABE CMOPOMO/IEHHHA Y LIENOro pAja BHIOB CeMeHHBIX pactenult (Vicia faba L.
Betula pendula Roth, Helleborus foetidus L., Pinus sylvestris L.) (Rozema et al., 2001).
MedeHblil GeHHNANAHHH BKIIOYANCA B COCTAB CNOponoieHnHa Mukpocnop Tulipa L.
(Prahl et al, 1986). Cnopornonnenun T. aestivum OBl OXapakTepH3OBaH Kak
(heHUNMPONAHOMA-THINHAHBIA MOMHMEP, COAEPkKALUMIl UTHHHOLEMOYEYHblE CIHUPTHLI
(Wang et al., 2002).

Tem He Mmedee, yyacTHe KapOTHHOMAOB B 00pa3oBaHHH CMOPONOJUIEHHHA
NONHOCTLIO OTPULATEL HE/b3A, MO KpaiHed mepe, ana pana sunos. Tak, AMP-cnektp
crioponoiieHnta Lycopodium sp. NOKa3an ero CyecTBeHHOe CTPYKTYpHOe c:;o,n(:'rno c
HCKYCCTBEHHO CHHTE3MpOBaHHbLIM nonaumepom [(-kapotuna (Guilford et al, 1988).
Brmouenne [P-kapoTHHa B cocTaB 0GONOYKH mMbUIbULI Y pAda BWIOB MOKET
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npoucxoaute W Ge3 nonumepwsauvu. Y Lilium KapoTMHOMOMBIA  MaTepuan
CHHTE3HpYeTCA Ha MO3AHMX 3Tanax MMKPOCMOPOTeHe3a, CEKPeTHpPYeTcA KIeTKaMmu
TaneTyma, M, CBA3bIBAACH ¢ (PHOPHIUIADHBIM  MATPMKCOM  KJIETOUHOH CTEHKH
MHKPOCTIOPBI, 3aM0/IHAET MOJIOCTH B paHee CHHTE3HpOBaHHO# 3x3une (Heslop-Harrison,
1968a). DTOT MacnSHUCTLIH MaTepuan He MONHMEPU3YETCA, HO MPHAAET MblibUE
OKpacky W YCTOHYHMBOCTBL K YAbTPaQHONETOBOH pajnauMK, a TaKkKe LEMEHTHpyeT
NbINBUEBbIE 3€PHA BMECTE MPH OMBITCHMH Y HEKOTOPHIX IHTOMO(UILHLIX BHUIOB
(Heslop-Harrison, 1968a).

CrpykTypsl, cogepwawme [-xkaporud y D. saling, HanoMHHalOT TaK
HaijblBAaEMbIE TEJbLA YEVIXH, coliepxaluue HPEI[IL[EETBEHHMKM CroponoJIeHHHA B
KJeTKax TaneTyma Y BbiCliMX pacTeHHH. HccnenoBaHHa ynbTpacTpyKTYphl KNeTOK
D. salina nokasanu, 4To B-KapOTHH JIOKAIM30BAH B JMIMHAHBIX r0Gynax auameTpom
100-200 1M, pacnonaralOuWMXca Ha nepHdepHH XJI0porUIacTa no BHYTPEHHel CTOpoHe
ero MemOpaHbl, a TakKe BBICTHNAIOUIMX W3HYTPH MiazMaTH4ecKylo MeMOpaHy KneTki
(Bnagumuposa, 1978; Bnagumuposa, AGayanaes, 1979), npuuem UHTONIA3MATHUECKHE
rnobynbl  MMEIOT XJoporuiacTHoe npoucxoxaenve (Hejazi et al., 2004). Beino
yCTaHOBNeHO, 4TO [-kapoTuH coctaenAeT 65% waccel rnoGyn, munuasl — 28%
(Pamasanos u ap., 1988). JlunuaHsiii koMnoHeHT rnofya NpeACTAaBAEH B OCHOBHOM
TPHIIHUEPHIAMH, HX HAKOTUIEHHE COMpOBOXAAET akkymynaumio B-kaporthHa (Rabbani
et al., 1998). CxomHyio BHYTPHKNETOMHYIO IOKanH3allMIO WMEIOT M BTOPHYHbIE
Kaporukouabl Chlamydomonas nivalis (Weiss, 1983) w Haematococcus pluvialis
(Grunewald et al., 2000). Kak n HNHAHO-KAPOTHHOKIHBIE TNOBY/IB MHKPOBOAOpOCHEit
(Katz et “al, 1995), ‘renbua V6uxa conepiar NHOHABI: W crieliifueckme
HHU3KOMOJIEKY/IApHBIE BEJ'IKM‘ KOTOpBIE, BO3IMOMKHO, BbINONHAIOT TpaHCI'IOpTH}'I'O
$yukumio (Staiger et al., 1998).

EcTb NaHHble, CBHAETENLCTBYIOUIME O TOM, 4TO KaeTkH Dunaliella, nonobro
KJETKAaM TameTyma, crnocofHbl CEKpeTHPOBATE COAEPHHMOE JIHMHA-KAPOTHHOHIHBIX
rnobyn B cpeny (Bozhkov, Menzyanova, 1995; Knauko-T'ypeud u ap., 1997; Hejazi et
al., 2004). Bo3mMOKHO, 3TOT MPOLECC UMEeT MECTO W NpH CHHTEe3e CHOPOMNOJIEHHHA
KIETOMHLIX  CTeHOK 3uror D. salina, a nunuabl roGyn ABAAIOTCA  ero
npenuwecTBeHHHKaMH. MOXHO NPeAnoNokHTh, YTO P-KApOTHH BK/IOYAETCA B COCTAB
CMOPOMONIEHNHA MOCPEICTBOM MOJMMEPH3ALMM WHIK B KauecTBe LEMEHTHPYIOUIEro
KOMIOHeHTa. B nonek3y nocieaHero MOoXeT CBHIETENbCTBOBATL KNAacTepHbIl xapaktep
pacnonokenus 3urot (cm. puc. 1) M Mx amresus Kk creHkam konGbl. BelacneHue
XHMHUECKOH CTPYKTYphI cnopononnenuna D. salina, kaKk W Opyrux BHAOB Boopocnei,
TpebyeT cneunansHOTo UCCneN0BaH|A.

Knacteproe pacnonoxenue 3uror D. salina (cM. puc. 1) panee B nuTepaType
HE OMMCHIBANOCL. BO3MOMKHO, OHO XapaKTePHO TONbKO MANA YCHOBHH KylbTYpsl M
TpebyeT 4MCTOW, XOpOIWO OCBelleHHOH noBepxHocTH crekna. Takoe pacmonoxenue
MOKeT ObIThb CNENCTBHEM MAacCOBOH KOMyNAlMH. KoTopas Tunwuua ana Dunaliella
(Maciok, 1973). Jlnamerp 3urot B KynbType cocTaisa 17-27 MKM W COOTBETCTBOBAN
auanasony (12-28 mkm), ykasaHHoMmy B axarsose suaa ([leaycenko-llleronesa u ap..
1959).

O Tom, uTO npu AeHCTBMH NOAAPHBIX pacTBOpuTeneil 3urotel D. salina we
Pa3spylarTCs, HE TEPAIOT NUIMEHTOB (CM. PHC. 2) M COXPAHAIOT KM3IHECMOCOOHOCTE,
u3BecTHO naeHo (Pamuenko, Maciok, 1969; Maciok, 1973). Cnenosarensho, oGonouka
3VTOT HeMpOHMUAeMa I8 OpraHWYeckux pacteoputeneil. [Inasmonms s pacteopax
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3UFOT HEMpOHWUAEeMa A OpraHdYeckux pactTBoputeneii. Ilnasmonwz B pacTBopax
KHCJIOT H wenodel (CM. pHc. 2) MOKa3bIBaeT, YTO KJNETOYHAd CTEHKAa 3WrOT ABJAETCA
BOJIONpOHKIIAEMOH. B 3TOM oTHOWeHHH o6onouka 3urot D. salina cXolna ¢ 3K3UHOM
NbUTbLEBLIX 3epeH Pinus sylvestris L., koTopas HMeeT y3KWe MOpBI, MPOMYCKAIOUIHE
MoseKynbl Bomst (Bohne et al., 2003).

ODYHKUMH  KaPOTHHOMAOB, HAKATUIMBAIOUIMXCS B pe3yibTaTe  BIMAHHSA
pasHooOpasHeiX HeQnaronpHaTHBIX (JaKkTOpOB B KIeTKax BOJOpOCHEH, KOTOphle
OBHTAIOT B 3KCTPEMANLHEIX YCIOBHAX CPEIbl, 10 CHX MOP OKOHYATENLHO HE BBIACHEHHI.
B nuTepaType NpHBOMMTCA ekl pan runotes. HauGonee pacnpocTpaHeHHbie U3 HUX:
JHIAL-KAPOTHHOWIHbIE  r10OY/bl  3KPAHMPYIOT  XJOPOIIACT MpH  M3GBITOYHOM
ocsemenun  (Bidigare et al, 1993), xapoTuHOMHBI rmOGYN  BHINOMHAOT
AHTHOKCHNAHTHYI0 dyHkumio (Grunewald et al., 2000). Kpome Toro, nokasauo, uto
NpOOYKTBl MeTaGonH3Ma KapOTHHOWIOB B JKMBOTHBIX KJIETKAX (BMTAMHH A M ero
4HANOTH), KIeTKAaX rpuboB (TPMCTIOPOBBIE KMCIOTHI) M pacTeHnit (aGcumMzosas KUCAOTA)
peryiupytotT nponudepaunio u anddeperunposky knetok (Olson, 1993). Bnonme
BEPOATHO, YTO KAPOTHHOMBL ¥ BOAOpOCAeH skcTpeManbHbIX MecTooOHTaHHii obnanaloT
NoNHYHKLUMOHANLHOCTBIO. YuacTHe B 00pa3oBaHUM KJIETOYHBIX 060/104€K MOKOALIUXCA
CTAANIA KHU3HEHHOTO LMKNA MOKET ObiTh €lle OQHOH (yHKUHEH KADOTHHOMAOB ¥ ITHX
Bojopocei.

BbiBoabI

1. B kynbType nomyueHsl 3urotel Dunaliella salina xapaktepHoro s aanHoro
BHIa AHaMeTpa H MopdOTOTHH.

2. B cocras ofonouex 3uror D. saling BXOHMT CHOPOMONIEHHH, KOTOpBIH
NPUAZET JUrOTaM YCTOMMHBOCTS K OpraHU4YecKHM PacTBOPHTENAM, PACTBOPAM KHCIOT H
1enoyei, HO He MPENATCTBYET TPAHCTIOPTY BOAbI Yepes 06oa0uKy.

3. TNonyueHHble Pe3yNbTaThl M AHANH3 JIHTEPATYPHBIX NAHHBIX TMO3BOMAIOT
NPEANONOKHTE, 9TO 0Opa3oBaHHEe KIETOYHBIX OOONOYEK 3MIOT MOXET ObITh, M0
kpaiineii mepe, onnoH M3 yHKuMH BTOpPHYHBIX KapoTHHoHmoB D. salina m japyrux
BONOPOCTIEH IKCTPEMANLHBIX MECTOOOUTAHHM.

V.P. Komaristaya, O.S. Gorbulin

Department of Botany, V.N. Karazin Kharkov National University,
4, Svobody Sq., 61077 Kharkov, Ukraine

SPOROPOLLENIN IN CELL ENVELOPES OF DUNALIELLA SALINA TEOD. ZYGOTES

In the envelopes of zygotes formed by laboratory culture of Dunaliella salina Teod. acetolysis-
resistant polymer sporopollenin was recorded. Authors discuss function of B-carotene accumulating in lipid-
carotenoid globules in the cells of this alga as the possible predictor of the material of the cell envelopes of zygotes.

Keywords: Dunaliella salina, zygote, sporopollenin, -carotene.
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