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MHoro4ucaeHHbIe BUIbI KOPALJIOBBIX MOJIUIIOB COCTABIISIIOT CTPYKTYPHYIO OCHOBY TPOMMYECKUX KOPAJLIO-
BhIX pru¢oB. TKaHM KOPAJUIOBEIX ITOJMIIOB OOTaThl IMNuIaMu. B HacTosiee BpemMst 06001meHa nHpopMa-
1IUST O COCTaBE XKMPHBIX KMCJIOT U KJIACCOB JIMTTUAOB KOPAJUIOB, OMHAKO KaXKIbIi KJIacC JIMTTUIOB MPenCcTaB-
JISIIOT COOOM CJIOXKHBIN CIIEKTP MOJIEKYJSIPHBIX BUAOB JUITUAOB, KOTOPBIN OINpenessieTcss Kak JUMUIOM
OrooruuecKoii cucteMbl. HayuyHbIX paboT MO JTUTMUAOMY YeJIOBeKa M BHICIIIUX Ha3€MHBIX XKUBOTHBIX OITYy0-
JINKOBAHO Ha JIBa MOPsiIKa GOJIbIIE, YeM T10 JIMITUIOMY MOPCKHMX OPTaHU3MOB, ITPHW 3TOM JaHHBIE O U~
JIoMe KOpaJIoB OUYeHb pa3po3HeHHbIe. CyllieCTBOBaHNE CUMOUOTUYECKUX BUIOB KOPAJUIOB MTOJTHOCTBIO 32~
BUCHUT OT HAJIMYMSI BHYTPUKIIETOYHBIX MUKPOBOAOPOCIEH — 300KCAHTEII, MOTePsI KOTOPBIX Ha3bIBACTCS
obecluBeUMBaHMEM KOPAJJIOB U MPUBOIUT K TMOEJIM BCcero KopajoBoro puda. I[Tpu odecuBeunBaHUM MTPO-
HUCXOMST CYIIeCTBEHHbIE NU3MEHEHUS TUTTUAHOTO IPodIIIs KopayioB. B HacTosei paboTe 0600611eHa MH-
¢dopmanust o coctaBe OOLIMX JUITUAOB, XKUPHBIX KUCIOT U MOJIEKYJISIPHBIX BUJIOB TOJISIPHBIX U HETIOJISIP-
HBIX KJIACCOB JIMTTUIOB BOCBMITYYEBBIX 1 IIECTHIIYICBbIX KOPAJLTOBBIX TTOJIMITOB, a TAKXKE MX CUMOUOHTOB,
JIaHO o01Iee MpenCcTaBlIeHUe O MeEXaHU3Max 00ecliBeUMBaHUS KOPAJLJIOB M MOKa3aHa BaXKHOCTb JIUTUIHBIX
roKasatesieil Mpu UCCIeIOBaHH 3TOTO Mpoliecca. [Tepexon oT KilacCMYeCKUX MHTeTpaIbHBIX IToKa3aTeseid
K IUMTMIOMHOMY aHan3y OTKPbIBAET HOBbIE BOBMOXHOCTH B U3yYEHUU OMOXUMUU 1 SKOJIOTUU KOPALIOB.
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BBEAEHUE

KopamtoBbie pudbl ciy>kaT TOMOM [IIJIT MHOTHX
BUJIOB TOHHBIX U TEeJIaTUYECKUX MOPCKUX OPTaHU3-
MOB [ 1]. CTpyKTypHYI0 OCHOBY pHpa COCTaBJISIIOT TBEP-
nible, iy pudoobpasywliue, Kopalibl (1IeCTUIyde-
BhIe KopaJioBble moJuimbl, Anthozoa: Hexacorallia:
Scleractinia), KOTOpble UMEIOT TBEPbliA NU3BECTKOBBINA
sK30cKeseT. OTMepIe YJacTKN KOJOHMI TBEPIBIX
KOPaJUIOB 3aCENISIIOT MSATKHME KOPAJLIbI (BOCBMIITyYe-

Cokpamrenusi: BO2XKX — BbIcOKO3((hEKTUBHAS XKUIKOCTHAS
xpomartorpadusi; AU — guramakTo3magualyIrInLepPUIbL;
KK — xxupHble Kuciaotsl; LHIAD® — kepaMuaaMUHOSTUII(OC-
donatel; MAIAT — moHOoankuaauauwiranuepunsr; MU —
MoHoranakToswiguauwirauuepuasl; MC/MC — TaHmemHast
macc-crekrpometpust; ITHXKK — mmonmHeHachIIeHHBIE XXKUP-
Hble Kuciaotbl; CXAT — cynbhoXMHOBO3UIAMALUITIULICPUIBL;
TI' — tpurmunepunsr; TII2KK — TeTpako3arromeHOBbIE KHC-
snotel; O — mHozutmmmuepodochoaunuasl; ®C — cepuH-
rmuepodochonunuabl; OX — xonamHMIULEPODOCHOTUITUIEL,
DD — sranonamuHmIMLIepodochoaunuabl; 3B — acpupsl Boc-
KoB; APCI — xuMnueckast MOHHU3ALMs IIpU aTMOCGhEepHOM J1aB-
senun; ESI — moHu3alus pacrbUleHUEM B 3JIEKTPUYECKOM
rnoJe.
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Bble KOpaJUTOBBIe TToyunbl, Anthozoa: Octocorallia),
KOTOpbIE MOXHO pa3fesiuTh Ha roproHapuu (Gorgo-
nacea), IMeIoIe BHYTPpH KOJOHUM KePaTMHOITOT00-
HBIM OCeBOIi ckejieT, U ajibluoHapuu (Alcyonacea),
coJiepKallie BHyTPU KOJOHUU MEJIKME N3BECTKOBbIE
cnuKynbl. Ha KopautoBoM pude 9acTo BCTpedaroT-
csl Ipyrve NpeacTaBUTeN1 HIeCTUIYYeBbIX KOpasio-
BBIX MOJIMTTOB — 30aHTapum (Anthozoa: Hexacoral-
lia: Zoanthidea), KonOHUM KOTOPEIX, B OTJIMYHE OT
TBEPABIX KOPALJIOB, HE UMEIOT 9K30CKeeTa, Ho, To-
JIOOHO aJIbIIMOHAPUSIM, COMEePKAT U3BECTKOBbBIE CITU-
KyJTbI. BOJIBITMHCTBO BUIOB KOPAJIIOBBIX TTOJIUTIOB STB-
JISTIOTCSI CUMOMOTUYECKUMU XUBOTHBIMH, KOTOPbIE
coiepxXaT BHYTPUKIETOUYHbIE CUMOUOTUYECKNE MUK~
poBomopocau (IMHOpIare/UIsIThl ceMeiicTBa Symbio-
diniaceae) uaM 300KCaHTELIBI.

TkaHM KOpaJJIOBBIX TTOJIUIIOB OOTaThl IUNTUIAMM,
KOTOpbIe cOCTaBJISTIOT 10 30% cyxoif Macchl TKaHei
KOJIOHUIT KopaJiioB [2]. bonee moIoBUHEI OOIINX JIM -
MUI0B KOPAJJIOB COCTABIISIIOT HEUTpaIbHbIC JIUITHIBI
(HJI) [3], K KOTOPBIM OTHOCSITCS TPpUALIMJITJIMLEPU-
nel (TT), monoankunmuanunriuuepunsl (MAIAT),
CJIOKHBIEC 3PUPHI ATMdaTUIEeCKNX CIIMPTOB M XUP-
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HbIx KuciaoT (2KK), miu Bocku (DB), a Takke crepu-
HBI ¥ 9(pUpbI CTEPUHOB [2, 4, 5]. B tunuaax 30oKcaH-
TeJT coaepXuTces psia raukonunuaoB (I'JI): MoHo-,
muranakroswinuanviarmauepuasl (MU u AT n
cynbdoxuHoBoswaauanirauiepuasl (CXII), ko-
TOpPBIE XapaKTEePHBI IJ11 MeMOpaH (POTOCUHTETUYECKO-
o armapara pacTeHuii [6]. A Takke XapakTepHbIe I
pacTUTENBHBIX KJIETOK OeTtamHoBbIe Jmuabl (BJI).
dochopconepxamue aunuabl (PJI) cocrapasiorT
13—50% oT 00IIMX INITUAO0B TPOIMUUECKUX KOPAJLIOB
[2, 7]. B cocTtaB DJI KopaaoB BXOASAT 3TaHOJaAMUH-,
XOJIMH-, CEpUH- W WHO3UTIIULEPODOCHOIUIUIBI
(DD, DX, ®C u ®U cooTBeTCTBEHHO), T130docda-
muauiaxoimd (JIDX), musodochaTnaniasTaHoJIaMUH
(JIDPY), a Takke hochOHOMUNUA — LiepaMUIaMIHO-
stundochonar (LHADD) [8, 9]. B kKopa/moBBIX 10-
yamax HJI ciaykaT oCHOBHBIM pe3epBOM BDHEPIUU, a
@DJI v cTepUHBI BEIIOJIHSIOT CTPYKTYPHYIO (OYHKITAIO
M COCTAaBIISTIOT OCHOBY KJIETOUYHBIX MeMOpaH [10].

OO01111e TUNUABI KOPAJUIOBBIX MOJUITOB COAEpXkKaT
0oJiee IecITU OCHOBHBIX KJIaCCOB JIMITUAOB, OAHAKO
KaXXI bl KJIacC JTUMUIOB MPEACTABIISIIOT COOOM CITOXK-
HYIO CM€Cbhb MHAWBUIYATbHbBIX MOJIEKYJI, HEMOJISIpHAS
YacTh KOTOPBIX pasiinyaeTrcs no octatkam KK u anu-
datndeckux cnupTtoB. Kopasibl, Kak u apyrue 6mo-
JIoTUYecKHre OOBEKThI, COepKaT COTHU MOJIEKYJISIP-
HBIX BUIOB JIMNUAOB. [To aHamoruu c reHoMoM, Mpo-
TEOMOM 1 MeTabOJIOMOM, OOIIMIA CIIEKTP JUIUIHBIX
MOJIEKYJT OMOJIOTMYECKOU CUCTEMBI ONpenessieTcs
KaK JUMNUIOM, a KapTUpOBaHUE CIEKTpa JUMUIOB U
omnpeesieHe X OMOJIOTMYECKON POJIM HA3bIBAETCS
JaTIMaoMuKoin [11].

CymiecTBOBaHNE CUMOMOTHUYECKUX BUIOB KOpal-
JIOBBIX TTOJIUIIOB MOJIHOCTBIO 3aBUCUT OT HAJIMYUSI 300-
KCaHTeJUI, KOTOPhIC B IIpoliecce (pOTOCUHTE3a BhIpa-
0aTbIBalOT MUTATEJILHBIE BEIleCTBa, O0eCIIeunBasi 10
90% o»Heprun, HEOOXOOUMOM OPraHU3MY-XO3SUHY
[12]. ITIpu TemmepaType Bombl Bbiie 32°C 300KcaH-
TEJUIbI IIOKUAAIOT CBOETO XO3sMHA; TTOTEPsI 300KCaH-
TeJa Ha3biBaeTcsl obecuBeunBaHueMm (bleaching).
IMTonHoe obecuBeYBaHME 1O AECCTBUEM TeMIIepa-
TYPHOI'O CTpecca IMPUBOAUT K TMOEIN HE TOJIBKO OT-
JIEIbHBIX KMBOTHBIX, HO M LIEJIbIX MOPCKMX 3KOCH-
CTEM, OCHOBOI1 KOTOPHIX SIBJISIFOTCSI CUMOMOTUYECKIE
XKHUBOTHBIE, B YACTHOCTH, 3KOCHCTEM KOPAJLIOBBIX
pudosB. B mnpoliecce obecliBeurBaHUSI B OpraHU3Me
KOpaJlIa IIPOUCXOIST CYyIIeCTBEHHbBIE U3MEHEHMSI, KO-
TOPBIE TAKXKE OTPAXKAIOTCS M Ha WX JIMIIMIHOM IIPO-
duie. MccnenoBaHusi, Kacarollecs UBMEHEHUM JIN-
MMUIHBIX IIOKa3aTesieil B mpolecce 00eCcIBeYMBaHUS
KopayioB [5, 13—15] u ux cumbuoHTOB [16—19] He
MHOTOYMCJICHHBI, U JIUIIb HETaBHO ObLIO TIPOBEACHO
JIeTaJlbHOE MCCJIeIOBaHUE M3MEHEHUI, IIPOUCXOIsI-
X B MOJHOM JIMIIMIOME MSITKOro Kopamia Sinu-
laria sp., B yCIIOBUSIX BKCIIEPUMEHTAJIBHOIO TeMIle-
paTtypHoro ctpecca [20].

B Hacrosiee BpEMms, 6]'[3.1'0,[[3[)51 ITOABJIICHHUIO HO-
BbIX MHCTPYMCHTA/JIbHBIX METOI0B, JIMITMAOMHBINA aHa-
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JIN3 TITPOKO TIPUMEHSIETCS TSI TUAarHOCTUKI MHOTHX
3a00JIeBaHUIi, CBSI3aHHBIX C HAPYILIEHUEM JTUTTUIHOTO
obMmeHa [21, 22]. IIpu 3TOM KOJAMYECTBO OITyOJIMKO-
BaHHBIX HAayYHBIX pabOT MO JUMUIAOMY YeJIOBeKa M
BBICIIIMX HA36MHBIX XXUBOTHBIX Ha JIBa TIOPsIIKa TIpe-
BBIIIAET KOJINUYECTBO MCCIeA0BaHUI TUMHUIOMA MOP-
CKMX OPTaHU3MOB. JIaHHBIE O TIOJTHOM JIUTTUIOME KO-
pajuIoB U APYIMX BUAOB MOPCKHMX OECITO3BOHOYHBIX
OYeHb OrpaHMYEeHHBIC U pa3po3HeHHbIe. [lepexom oT
KJTACCMIECKUX MHTETPAIbHBIX JUMUIHBIX TTOKa3aTe-
JIel K JIMITUIOMHOMY aHAJIM3Y MOXET OTKPHITh HOBBIE
BO3MOXHOCTU B U3YYEHUU OUOXUMUU U DKOJIOTUU
KopautoB. PyHIAMEHTOM IS TAKOTO POIa MCCIIeI0-
BaHUH SBJIsAETCS pacin(GpoBKa MOTHOTO JUITUIOMA
KOpaJutoBbIX MoaunoB. Llenbio HacTosei padoThl
saBisieTcss 06o01ieHMe MHMOpMaluu, Kacaroleics
WU3y4YeHUs JTUTTUIHBIX Tpoduieil KOpaioB, a TaKxke
UX CUMOMOHTOB, U U3BMEHEHU 1 TUTTUAHBIX [TOKa3aTe-
JIei TIpu HeGIaTOIPUSTHBIX YCIOBUSIX OKPYsKAFOIIEeH
cpenbl.

CUMBUOTUYECKU OPTAHM3M KOPAJLTIA
1 EI'O OBECUBEYUBAHUE

ITouTn noJyioBMHA GECITO3BOHOYHBIX JKUBOTHBIX TH-
na Cnidaria, K KOTOPBIM OTHOCHUTCS KJIaCC KOpaJlIo-
BBIX TToJUIioB (Anthozoa), comepXuT OTOCUHTETU-
YyeCKMe MUKPOOPraHU3MbI (300KCAHTEJIbI), KOTOPhIS
MIpUIAIOT UM CBOMCTBA pacTeHUII — 3TO HPUBEIO K
POXIEHWIO KOHIENIUN FoJ00MOHTa WJIM MeTaopra-
Hu3Ma. Takast accouyalus pacTUTEIbHBIX CUMOMOH-
TOB M JKMBOTHOT'O OpraHM3Ma-x03s1MHa Kopajia cop-
MHUpOBajia LEJYyI0 9KOCUCTEMY KOpajsIoBoro puda,
KOTOPBIM CUMTAETCS “0a3MCOM B ITyCTBIHHOM OKea-
He”. OrpomMHasi BaXXHOCTb 3KOCHCTEM KOPAaJUIOBBIX
puhoB U peajibHasI Yyrpo3a MX MCYE3HOBEHMSI CTaud
MOBOAOM JJIsI TIIATEIbHOTO U3yYeHUST KHUaapuii [23].

CuMmburoTudeckue nUHOGIAreJ s Thl ceMelcTBa
Symbiodiniaceae OOBIYHO pPACIIOJIOXEHBI BHYTPU
KJIETOK racTpoJIepMUKCa KMIIIEUHOMOJIOCTHOTO Opra-
HU3Ma-X03s1Ha (TO eCTh, CAMOTO BHYTPEHHETO TKa-
HEBOI'O CJIOSI, KOTOPBIA I'PaHUYUT C racTpoBaCKYy-
JIIPHOM IIOJIOCTBIO), IlIe OHU CBSI3aHBI MEMOpPaHHBIM
KOMILIEKCOM, COCTOSIIIIMM M3 MEMOpaHbI BOIOPOCIIE-
BOro TIPOMCXOXIEHWSI W Hapy>XKHO MeMOpaHbl XU-
BOTHOTO OpraHM3Ma-xo3s11MHa [24, 25]. 300KCaHTeThI
MOTYT MepeaaBaThCs MO HaCAeACTBY [26] wau, yaiie
BCEro, 3aXBaThIBAIOTCSI M3 OKpyXalolleii cpensl [27].

B momonHeHMne K BICOKOIT OCBEIIIEHHOCTU 1 yOe-
KHUITy 300KCAaHTEJUIbI, B OOMEH Ha (pOTOCUHTETUYE-
CKY (PUKCUPYEMBIii YIJIEPO, TIOJIy4aloT OT OpraHu3-
Ma-X03sIMHA HeOpraHMYeCKMii a30T, pocop u yrie-
poxn [28]. B cimyyae TBepmbIX KOpajioB CHUMOMO3
TakK>XXe TeCHO CBSI3aH CO CITOCOOHOCTBIO KOPaJIJIOB 00-
pa30BBIBATh MAaCCUBHBIE U3BECTKOBBIC CKEJIETHI, KO-
TOpBIe 00pa3yloT KopajaoBbie pudbl. ITapTHEepCcTBO
KHUJapUU—IUHOMIAre JUISITBl UMEEeT 0CO000e BKOJIO-
rM4ecKoe 3HauYeHMe B Cpelie TPOIIMYECKUX KOPaJLJIO-
BBbIX pU(}OB, B KOTOPOI1 HEAOCTATOYHO 3K30T€HHOTO
Ne 5
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MUTaHWsSI OpraHU3Ma-X03sIMHA KOpaJjljla, M MATaTeIb-
HbIE BEIeCTBa, ITOJlydacMble CHMOMOHTAMMU C TIOMO-
1IbIO Mpoliecca (POTOCUHTE3a, MOAAESPKUBAIOT METa~
60IM3M, POCT, pa3MHOXKEHUE U BbIXMBAHUE KOJIO-
Huii KopasuioB [29, 30].

Knerkn Symbiodiniaceae MMEOT 30JIOTUCTO-KO-
PUYHEBBIN LIBET U3-3a MPUCYTCTBUS PA3JIMYHbBIX ITUT-
MEHTOB B UX XJIOpOILIacTaX. 340pOBbIe KOPAJUIbI CO-
JepXaT MUJJIMOHBI KJIETOK 300KCAHTE I Ha KBaapaT-
HBI1 CAHTUMETP TKAHU M MO3TOMY MMEIOT TaKOM Xe
30JIOTUCTO-KOPUYHEBBII 0OTTeHOK. O0ecluBeYrBaHUE
KOpaJUUIOB Ha3bIBAETCS TaK M3-3a ITOTEPU I[BETa TKa-
Hell opraHm3Ma-xo3siMHa Kopajijla 1 OOHaXKeHUsI Jie-
>Kalllero B OCHOBE 06€10ro U3BeCTKOBOIO CKeJjieTa. DTa
MOoTeps 1BeTa yallle BCero o0ycaoBieHa TMCHYHKIIMEH
CcuM0OMO03a, TO €CTh MOTepPel CUMOMOHTOB TKAHSIMU
nomuna [31]. OGecBeumBaHNe — 3TO peaklMsd Ha
CTpECC, BbI3BAHHBIM N3MEHEHUSIMU OKpYXKalOllel cpe-
IIbI, HAIIpUMeEP, ITOBBIIICHUSI TeMIIepaTyphl IIOBEPX-
HOCTH MOP$I, CBSI3aHHOTO C IJIO0AJIbHBIM ITOTETUICHU -
€M, B COYETAaHWHU C BBICOKOI CTEMEHBIO COJTHEYHOM
panuaiui [32]. CUMOMOTUYECKUI OpTraHU3M KOpai-
JIa OYeHb YyBCTBUTEJIEH K TeMIlepaType, daxke yMe-
peHHOe MOoBbBIIIeHUEe TeMIepaTypbl Ha 1—2°C MoXeT
MIPUBECTU K 00eCILIBEeYMBaHMIO Bcero puda [32].

HaunnaeTcst mpoiiecc ob6eciiBeYnBaHUS B XJIOPO-
IUIacTax 300KCaHTEJI, MOBBIILIEHHAs TeMIlepaTypa u
BBICOKUWIT YPOBEHb COJIHEUHOI paguraliii BBI3BIBAIOT
(GOTOMHTNONpPOBaHNE, MOBPEXICHNE XJIOPOIUIACTOB
1 POTOCHMHTETUUYECKHX arapaToB KJIETOK, YTO BEACT
K B3aMMOCBSI3aHHBIM TIpolleccaM 3aIlycka Kackaja
obecuBeunBanus [28, 33]. B kackagHOM MexaHU3Me
o0eclIBeUMBaHUs CaMOro OpraHM3Ma-Xo3siMHa KITIo-
YEeBYIO POJIb UTPaeT OKUCIUTENIbHBIN CTpecc, KOTO-
pBIii B XMUBOTHOM OpPraHM3ME MOIYJIUPYET THOEb/
BBEDKMBaHNE KJIETOK [34] m cBSI3aH ¢ BPOXICHHBIM
UMMyHUTeTOM opranusma [35]. Ilpu okucauTeabHOM
cTpecce MPOUCXOANUT HaKOTIJIEeHHE MOHOOKCHIA a30-
ta (NO), KOTOpPHIII Yy4acTBYeT B MEXITAPTHEPCKOM
B3aMOJICICTBMM M 3aJeiCTBOBAH B UMMYHHOM OT-
BeTe Kopaina [35, 36]. BzaumoneiicTBUE XO3SIMH-
MUKPOOPTraHU3M OOYCIIOBJIEHO CITOCOOHOCTBIO BTOP-
TaloIlIMXCS MHKPOOPTaHM3MOB YKJIIOHSITBCS OT MM-
MYHHOI'O OTBETa XO3sIMHa U KOHTPOJMUPOBATh €ro, a
TaKXe CITOCOOHOCTBIO XO3sIMHA OOHAPYXXUTh U YHU-
YTOXUTH NaTOTeHHbIE MUKPOOPTaHu3MHI [37]. MyTy-
aJlu3M KHUOApUM — MDUHOQJIATe/UIITHl MOXHO pac-
cMaTpuBaTh KaK KOHTPOJIMPYEMYIO0 MHMEKIIHNIO, Oa-
ronapsi KOTOpoit CUMOMOHTBI YCHELIHO MOIYJIUPYIOT
MMMYHHBII OTBET X03siMHa. TakuMm o6pa3oM, MOKHO
CcKa3aTh, 4TO OOeclBeUBaHNUE — 3TO Mpoliecc oOHa-
PYXEHUSI MMaTOTeHHBIX 300KCAHTEJUT U YHUUTOXEHUE
HX OPraHM3MOM-XO3SIMHOM Kopajuia. CUMOMOHTBI CUT-
HaJIM3UPYIOT O CBOEM MPUCYTCTBUU BBIPAOOTKOIL pe-
akTUBHBIX popM Kuciaopoga (ADPK) npu poronHrn-
OUpOBaHUM, & OPraHU3M-XO3SIMH, B CBOIO OYepe/lb,
BeIpabaTheiBast NO, 3armycKaeT UMMYHHBI OTBET IS
n30aBJICHNS OT MaTOreHHBIX MUKPOOPTaHN3MOB [37].
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B cTpeccoBbIix ycioBusIX HAOMIOMAETCS U 3ampo-
rpaMMHpoBaHHasl (aIlomnTo3), 1 HEKOHTPOIUpyeMas
(Hekpo3) rubenp kiaetok [38, 39]; kpome TOro cam
OpPraHM3M-XO3SMH YHUUYTOXAET 300KCaHTe UIbl. JlaH
¥ KOJUIETH TIPEIITOJIOXKIIIN, YTO C ITIOMOIIIBIO aIlOITO-
3a OpPraHW3M, yOajsis MOBPEXICHHBIE KIETKU CUM-
OMocoM, cMsr4yaeT noBpexaeHus TkaHein or ADPK u
TEM CaMBbIM MOIIEPKMBAECT ToOMeocTa3 TKaHeil [38].
Cy1iecTByeT IIepexo/1 OT alloNTo3a P YMEPEHHOM 1
KOPOTKOM TeMIIepaTypHOM CTpecce K HEeKpo3y IIpu
OoJiee XXeCTKMX cTpeccoBhIx yciaoBusx [40, 41]. Hpy-
rast (popMa rmOenu KJIETOK, ayTodarms, TakKe ydacT-
BYET B Ipoliecce OOecIBEUMBAHUS KopayioB [42].
Crpecc IpuBOAUT K U3BMEHEHUSIM B CO3PEBAHUU JIV-
30COM U CJIUSTHUIO UX ¢ CUMOMOCOMaMu, TIPearnosio-
JKUTEJIBbHO, TIPUBOJSAIIEMY K TMEepeBapuBaHUIO CUM-
ounonTa [43]. IIpenrmoiiaraetcsi, YTO CyILIECTBYET B3au-
MOCBSI3b MEXIy AByMSI (hbopMaMu riOein KIeToK, Ipu
9TOM, KOrja ogHa (hopMa WHIMOUPYETCs, npyras —
nHaynupyetcs. [TogoGHast cBI3b MEXIy alloNTO30M U
ayrodarueii HabJIJaeTCs y TTIO3BOHOUHBIX [44].

JIMITUMAHBIN TPO®UJIb KOPAJIJIOB

M3MepeHre MHTEeTpaJIbHBIX JIMITUIHBIX ITOKa3aTe-
Jieit (YpoBHS OOIIMX JUIIUAOB, COACPKAHUSI OCHOB-
HBIX KJaccoB TMnuaoB 1 cocTaBa 2KK) 1o HegaBHeTo
BpeMEHU OBbLJIO OJTHUM U3 OCHOBHBIX METOAUYECKUX
MOJIXOA0B TIPU U3YyYeHUU 3(HOEKTUBHOCTU PErpo-
JIYKTUBHOI CTpaTerMyu KOpaJJIOB, CTEIICHU TTOBpe-
>KIEHUSI I CKOPOCTHU BOCCTAHOBJIEHUSI YACTUUHO 00eC-
LIBEUCHHBIX PUMOB, MUIIEBbIX U CUMOUOTUYECKUX
OTHOIIIEHU I KOPAJJIOB, a TAKXKe TpaHCIOpTa OpraHu-
YECKOTO yrjiepoja MexXay CUMOMOHTaMU U OpTaHU3-
MoM-xo3siuHoM [15, 45—49]. Co BpeMeHU MNepBbIX
CKPMHMHIOBBIX MCCIIeAoBaHUiT KopauioB [50], Hakom-
JieHa o01IMpHasi THpopMalus O COCTaBe OOLLMX JIUTIH-
noB 1 KK, moyrydeHHbIX TUAPOJIM30M OOLIUX JIUITUIOB
WK ux Ki1accoB [51—53]. B nocnennue 10 net 6iarona-
psl pa3BUTUIO COBPEMEHHBIX (PU3UKO-XUMUUECKUX Me-
TOMOB aHAJIM3a JIMIUAO0B, KOTOPbIE MO3BOJISIIOT YCTAHO-
BUTb CTPYKTYPbl MOJIEKYJT JIMTTUIOB B HATUBHOM BUJIE,
CTajiu MPUMEHSITh JIMTTUIOMHBIN MOAXON B U3yYEHUU
JIMITUI0B KHUAAPUIA 1 X 300KcaHTem [19, 20, 54—57].
IMTosiBunuMCH TIepBbIie pe3yabTaTbl B 00JACTU JUTIU-
JIOMUKU MOPCKHX OPraHU3MOB, HallpUMep, MaKpo-
Bomopocieit [58], kanpMmapoB [59], akTuauit [60] u
ruapokopauioB [57]. Cpenn KopaaoBbIX ITIOJIUIIOB,
HacuuTbiBatolux oosiee 20 ThICSY BUIOB, OMKCAH CO-
cTaB MOJIEKYIIpHBIX BUI0B PJI deThIpex aibIlInoHa-
puii [54—56], npodrns DX prdoobpasyoiiero Ko-
panna Seriatopora caliendrum [61—63], noNHbBIE JTU-
MUIOMbBI MSITKOTO KopaJiia Sinularia seaesensis [64] n
3oaHTapuu Palythoa sp. [65], a TakKe N3y4eHbI U3Me-
HEeHUS JIUMMA0MA MSITKOro Kopasuia Sinularia sp., ipo-
HUCXOASIINE MO AECTBUEM TTOBBILLIEHHOI TeMIepa-

TypHI [20].
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Jlunuodst 6ocomunyuesvix Kopaiioe
(Anthozoa: Octocorallia)

CopepkaHUe JUMUIOB HA CYyX0il BeC OKTOKOpPAJ-
JIOB Bapbupyercs ot 3.2 1o 29.7% [2, 66]. Jlunuasl
MSITKMX KopaltloB 0. OKuHaBa U bepuHrosa mMops
conepxanu 23.7 u 31.1% ®JI or cyMMBI JIUIIMIOB CO-
OTBETCTBEHHO |2, 67]. Tpornueckue MsITKHe Kopai-
et copepskam DJI B cpenrem 32.1 £ 10.3% oT cyMMBI
JnaoB [ 7]. JIMIMMoHBII 5KCTPaKT TPOITNMIECKOM ajlb-
unoHapuu Sinularia seaesensis cogepxan 2.14% DD,
2.53% ®X, 1.50% ®C, 0.32% PU, 0.71% LADD n
1.35% JI®X [64]. B nunumax X0104HOBOIHOM ajlb-
unoHapuu Gersemia rubiformis ObIIM OOHAPYXKEHBI
DX (31.4 £ 6.2%), DD (25.6 £ 1.5%), ®C (14.1 £
+3.2%), HADD (15.6 = 1.4%) n uepaMuIMeTHI-
amuHosTUIdGochoHar (IMADD) (13.3 +3.0%) [67].

OCHOBHBIMM KJlaccaMU HEITTOJISIPHBIX JIMITVIOB OK-
TOKOPAJUIOB, KaK U TeKCAKOPAJLIOB, SIBJISIIOTCSI BOCKMH,
TI' m MAJAT. B nmummnax G. rubiformis (beprmHroBo
MOpe€) U TpoInuuyecKoii anplimoHapuu Xenia sp. (FOx-
Ho-KwuTaiickoe Mope) 10JIsI BOCKOB cocTaBmiaa 29.5 +
+4.9wu 21.4 = 1.8% OT CyMMBI TUITUAOB, COOTBET-
CTBeHHO [55, 67]. OO1IMe IUIMUABI aJblMOHAPUU
S. seaesensis cogepxanu 18.25% BockoB [64]. CpenHee
conepkanre MAJIAT B oOIIIMX TATIMIAX XOJIOTHOBOI -
HBIX ajibLiMoHapuii (HelodayHmiena u Jlabpamop) co-
craBwio oT 13.7 £ 8.2 10 19.7 £ 10.10%, a noisa TT ObI-
J1a MeHbIIe: ot 5.59 + 3.38 mo 10.40 £ 5.11% [4]. O6-
1IMe JTUTUIbI aTbLIMOHAPUU S. Seaesensis coaepKau
5.83% TT' n 7.79% MAJLIAT [64].

B otiuuue oT mectuiaydeBbiX KopauioB, KK 00-
1IUX JIMITUJ0B BOCBbMWJIYYEBBIX KOPAJJIOB COAEpXkKaT
nBe TerpakosanonreHoBbie KK (TTIKK), 24:5n-6 u
24:6n-3 [68]. TIIXKK gaBnsioTcss XeMOTaKCOHOMMUYE-
CKMMU MapKepaMU XKMBOTHBIX TTojikjacca Octocoral-
lia, CHHTE3UPYIOTCS B KJIETKaX KOPAJJIOBBIX MOJMUITOB
0e3 yyacTusi CMUMOMOHTOB 1 MOTYT OBITh JIMITUIAHBIMU
MapKepaMM OpraHu3Ma-xo3siuHa B CUMOMOTUYECKUX
Bugax [69].

OcHoBHBIMU KK cMMOMOTUYECKUX aJIbLIMOHAPUIA
ponma Sinularia 6pn 14:0, 16:0, 7-Me-16:1n-10,
16:1n-7, 16:2n-7, 18:0, 18:1n-9, 18:4n-3, 20:4n-6,
20:5n-3, 22:6n-3, 24:5n-6 u 24:6n-3. ConmepxaHue
20:4n-6 BapsupoBaiioch ot 10.2 1o 23.8% oT cyMMBI
KK. OcnHoBHoii n-3 ITH2KK 6»nuta 18:4n-3 (B cpen-
HeM 5.4%); tunuunbie [THXKK Mopckux opraHus-
MoB, 20:5n-3 u 22:6n-3, coctaBwiu He Oojiee 2.4 u
3.9% ot cymmbl KK, coorBeTrctBeHHO [70]. OCHOB-
HeiMu KK acuMOMoOTHMYEeCKMX aJIbLIMOHApUil poaa
Dendronephthya 6p1mu 24:5n-6 (12.7%), 16:0 (12.1%),
18:0 (6.0%), 7-Me-16:1n-10 (4.8%), 24:6n-3 (4.0%) n
20:4n-6 (2.0%) [7, 71].

IlepBbIii aHAIWU3 MOJSPHOTO JUIIUAOMA Kopajja
ObUI clieJlaH Ha MpUMeEpPE TPOIMYECKOM alblIMOHAPUI
Xenia sp. [55]. OcHoBHbIMU Ki1accamu PJI aToro Bu-
na o PO, DX, DC, DU n HADD. C rmoMolibio
couyeTaHusl BEICOK02(h(HEKTUBHOI JKUITKOCTHO Xpo-
maTtorpad¥u U TAaHAEMHOI Macc-CIeKTPOMETPUH BbI-
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COKOTO pa3pelleHusT MACHTUGUIIMpoBamnu 32 Mo-
JekyJsipHbix Buga DJI, B KOTOphIX mnpeobiagaiu
18:0alk/20:4 ®dX (20.5%), 18:1alk/20:4 ®D (18.0%),
18:0alk/24:5 ®C (14.0%), 16:0 HADD (9.6%) u nu-
30-18:0 ®X (4.1%). AnkunauwibHasa ¢dopma peoo-
JIagaja B MOJIEKYJISIpHBIX Bugax @D, ®X u ®C, a nu-
anmibHas dopma — B @PU. OcHoBHOI1 kuciioroit @C
ob11a 24:5n-6, a 20:4n-6 nipeobiaagana B PO u OX.

B pa6ore MmbOca u np. [54] uccienoBanu pacrpe-
nenenune TIT2KK Mexmy paszmuanasivu kKiraccamu OJ1
B aJibLIMOHapusIX Sinularia macropodia n Capnella sp.,
coOpaHHEBIX y Tobepexbst BoerHama. MaeHTrdUIIN-
poBayim Oosee 32 MOJIEKYJISIPHBIX BHIOB YeThIpeX
kiaccoB ¢pochonunuaoB (DD, OX, ®C u ®U). Mo-
nexyispHbie Buasl @D 18:1alk/20:4, dX 18:0alk/20:4,
dC 18:0alk/24:5 1 ®U 18:0/24:5 6bUIM OCHOBHBIMU
cpenu dochonununos S. macropodia u Capnella sp.
Kak u B mpenpiayiieit padote [55], cpenu MoJieKy-
JsipHbIX BUn0B @X 1 O C npeobiagain aaKuialib-
Hble (hopmbl. TTIZKK Ob11M OCHOBHBIMU KMCJIOTAMU,
BxomsauuMu B coctaB PC, a 20:4n-6 Bxoauia B co-
cTaB OOJIBIIMHCTBA MOJIEKYJISIPHBIX BULOB PO 1 OX.

Bb11 ycTaHOBJIEH TOJISIPHBIN JIMITUAOM acUMOUO-
Tyeckon anbuuoHapuu G. rubiformis 13 OXOTCKOIro
mops [56]. beuio npeHTuduLMpoBaHo 68 MoyeKy-
JISIpHBIX BUAOB (dochonunuaos (PX, P, ®C u
®H). O6Hapy XU CYIIECTBEHHOE CXOICTBO ITO-
JIIPHOTO JIMITMIOMA XOJIOMHOBOIHOM albIIMOHAPUH
G. rubiformis n TPONMYECKUX BUIOB aJIbLIMOHAPUIA.
OCHOBHBIMU MOJIEKYJIIPHBIMU BUgamMu Obliun DD
16:1alk/20:4, ®X 16:0alk/20:4, ®C 20:1/24:5 u DU
16:0/24:5. Tak Xe KaK U B TPOITMUECKUX aTbIIMOHA-
pusix, TTTXKK konneHTpuposanuck B ®C u, yactny-
Ho, B ®U. Cpenu DJI x010THOBOIHON AJILLIMOHAPUM
ObLTM OOHApYXXEHBbl MHTEPECHbIC aAJIKWUJIAIWIbHbIE U
IHAIVTBHBIE MOJIEKYJISIPHBIE BUIBI, KOTOPBIE OTCYT-
CTBOBAJIM y TPOITMIECKUX aTLIIMOHAPHI, HATIPUMeED,
D3 20:1alk/20:4, D 20:2alk/20:4, DX 20:1alk/20:4,
dX 20:1alk/20:5, ®X 20:1/20:5, C 20:1alk/24:5,
dC 20:1alk/24:6, P 20:1/20:4 1 ®U 20:1/20:5.
IMpucyrcTBUE MOJEKYISIPHBIX BUAOB, COAEpPXKAIIINX
C,y MOHOHEHACHIIIIEHHBIE AIIWJIBHBIE U ATKUJIbHBIC
TPYTIITBI, SIBIISIETCS CHEMMIUIECKON 0COOEHHOCTHIO
murnunoma G. rubiformis [56].

BriepBble TIOJNHBIN JTUNWIOM Kopajia ObLT pac-
mrdpoBaH Ha MPUMePe TPOTTUIECKOMN aJIbIIMOHAPUH
S. siaesensis [64]. B noaspHoit yacTu nunuaoma S. si-
aesensis UICHTUMPUIIMPOBAIHN 52 MOJEKYISIPHBIX BU-
na DJI: rmaBHBIMY KOMIIOHEHTaMHU ObLIH (B TIPOLICH-
tax ot obmux Jununo) OC 18:0alk/24:5 (1.202%),
JIDX 18:0alk (1.055%), ®D 18:1alk/20:4 (0.909%),
®dX 18:0alk/20:4 (0.510%), LADD® 18:2b/16:0
(0.433%), CXATI 14:0/16:0 (0.410%), ®U 18:0/24:5
(0.196%) (tabm. 1). Monekynsapuerit Bum OC
18:0alk/24:5 , comepxammii ocratrok TTIKK, siBisteTcs
OIHUM U3 KJIIOYEBbIX KOMIIOHEHTOB JIUTIUAOMA S. Si-
aesensis. CpaBHEHHUE TTOJISIPHBIX JINITUIOMOB S. siae-
Sensis W NPYTUX TPONMYECKUX ajiblimoHapuii [57]
Ne 5
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MOATBEPKIAAET, UYTO MOAABISIONIee OOJBITMHCTBO
MOIEKYJISIpHBIX BUI0B DD, ®X u ®C 3TUX KUBOT-
HBIX HAXOISTCS B aJIKIJIALMIILHOM (popMe, B TO Bpe-
MSI KaK IJIs MOJIEKYIIpHbIX BugoB MU xapakrepHa
IuanuiabHas popma (tabi. 1) [64].

I'aBHBIMU KOMITOHEHTAMM HEITOJISIPHOTO JIUTTUIO-
Ma aJIbIIIOHApHH S. siaesensis GUTA (B TIPOIICHTAX OT
o6mumx aunuaoB) uetwinaabMmutat (16:0/16:0), 1e-
tuiicteapaT (16:0/18:0) u creapuimanemutar (18:0/
16:0) (B cymme 14.07%); rekcaneKaareHOWITATIATb-
MmuTomrnuepuH (16:2/16:0/16:0) u TpUNMaTbMUTAH
(16:0/16:0/16:0) (B cymme 3.51%); 1-O-okrameunii-
2,3-punaneMutonn-sn-rmviepuH (18:0alk/16:0/16:0),
1-O-rekcaneni-2-1magbMUTONUI - 3-CTEAPONII-SH -
ruuepud (16:0alk/16:0/18:0) u 1-O-rexcanenmn-2,3-
IunaibMUTONI-sn-runepuH (16:0alk/16:0/16:0) (B
cymmMme 3.87%) [64]. B HenmonsipHOM JIMITMIOME UCCIe-
JOBaHHOI aJIbLITOHAPUH TOMUHUPOBAIN HACKIIIECH-
HbIE MOJICKYJISIpHBIC BUIIBI, 3 HEHACHIIIIEHHBIE COCTa-
BWIN He 6oitee 6.8% OT CyMMBI BOCKOB; aHAJIOTUIHOE
pacnpenelieHde ObLJIO HAlIEeHO B ABYX APYTMX BUOAX
cuMbroTndeckux anbpluonapuii [72]. ITH2KK 300k-
caHTeJUI, Takux Kak 18:3n-6, 18:4n-3 u 18:5n-3 He ObI-
1 OOHapyKeHbI B BOCKax . siaesensis [64], Tak xe
Kak 1 B DB npyrux BuaoB KkopajuioB [72, 73].

Bonpiyro yacts ammibHBIX Tpynn TT 1 MAZIAT u3
TPOITMYECKON aAJIbIIMOHAPUU S. siaesensis COCTaBIISIIN
ocratky HackleHHbIX 2KK 16:0 1 18:0 (tadu. 1) [64],
OIHAKO HAaMOOJBIINII MHTEPEC BHI3BAIM HEHACKIIIECH-
HbIE MOJIEKYJISIPHBIC BUAbI 3TUX JIUIIMIHBIX KJIACCOB.
Ocrtarku ITHXKK mnpermyliiecCTBEHHO HaxOAWIWCh B
moitekynax TI' B mmonmoxeHusix sn-1(3), a B MoJjieKyJjax
MAJIAI' — B 1ioyioxXeHun sn-2. DTO MOXET OBITh pe-
3yJIbTATOM Pa3HUIIbl B ITyTSIX OMOCHMHTE3a allWIbHBIX
(TT) n arepabix (MAJIAT) rmuueponumnoB. M3 doc-
daTUIHOM KUCIOTHI o0pasyeTcsd 1,2-amaluiarinie-
PVH, allMJIMPOBAaHKUE KOTOPOTO IO MOJIOXKEHUIO s1-3
maet monekyny TT [74]. MAJIAT oGpa3syercst myTeM
MOCJIeA0BATEILHOTO BBeAeHUS NBYX ocTaTKoB KK B
TTOJIOXKEHUS Sn-2 1 Sk-3 MOJICKYJIbI 1-O-aaKuiriunie-
puHa [75].

Taxkue ITHXK, kak 20:4n-6, 22:5n-3 u 22:6n-3,
XapaKTepHBbI JJ11 TKaHEH XKMBOTHBIX, U MPUCYTCTBUE
moJiekyasspHbiX BUgoB TT' u MAJIIATI, conepxkaiux
octatku 3Tux ITH2KK, 3akoHOMepHO 1151 KHUIaApUit
(tabu. 1). HezaBucumo oT Haau4usi CHMOMOHTOB, BCE
BUABLI OKTOKOpaI1oB cuHTE3UPYIOT TTIKK (24:5n-6 u
24:6n-3) [7, 68], mosromy MAJIAT 18:0alk/24:5/16:0
(tabn. 1) OOGHO3HAYHO SIBISIETCS MapKEepOM TKaHEi
opraHusma-xo3siuHa. MapkepHeiMu TTH2XKK 300k-
caHTeJu1 SBJstioTest 16:4n-1, 18:3n-6 u 18:4n-3 [10, 76],
cnepoBatebHO, TT ¢ octatkamum atux ITHZKK (Tad:. 1)
MOTYT CUHTE3MpPOBaTh CUMOWOHTHI KOpajioB. B To
JKe BpeMSI U3BECTHO, YTO 300KCAHTEJIbl HE CUHTE3U -
PYIOT 3T€pHBIE JTUMU/bI, TO3TOMY OOHAPYXXEHUE B JIU-
MYIax MSTKOTO Kopajlla psila MOJIEKYJISIPHBIX BUIOB
MAJAT ¢ ocratkamu mapkepHbIx ITH2XKK 300kcan-
tesur (18:0alk/18:3/16:0, 18:0alk/18:4/16:0 u 16:0alk/
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18:3/16:0) (Tabn. 1) cneayer paccMaTpUBaTh, KaK XO-
polliee TOATBEPKIASHUE CYIISCTBOBAHUSI Iepeaadyn
ITH2KK oT cMMOMOHTOB K XO3SUHY.

Junudel wecmuny4essix KOpaios
(Anthozoa: Hexacorallia)

CopepxaHue JUIIUAOB Ha CyXOil Bec TKaHeu pu-
$000pa3yIoIINX KOPaJJI0B MOXET BApPbUPOBATHCS OT
14 10 37% [2]. B o61ux Tummaax MoXeT coaepKaTh-
csa DJ1 ot 8 [77] mo 27.8% [2]. JIMIMOHBIIA 5KCTPAKT 30-
antapuu Palythoa sp. conepzkain 39.54 +2.02% DJ1 [65].
OcHoBHbIMU Kinaccamu DJI Palythoa sp. 6bin OX
(15.10 = 0.55%), ®B (10.93 = 0.58%) mu ®C (5.98 £
+ 0.11%) [65], kak u B 30anTapuu Palythoa carzbaeo-
rum [78]. KpoMe TOro, ObUIM HUIEHTU(DULIMPOBAHDI
®OU (1.6 = 0.13%), LHADD (4.49 = 0.70%) n JIDOX
(1.44 £ 0.31%) [65]. I1pucyTcTBHE 3TUX IIECTH KJIac-
coB DJI xapakTepHO s Bcex pudooOpasylonmx 1
MATKUX KopairoB [8]. Cpenn HEIIONSIpHBIX JIUTITNIOB
rekcakopajjoB oOHapyKeHbl DB, UX comepxkaHue y
pudoobpasywimux KopaaioB o. OkuMHaBa KoJjieba-
nock oT 9.1 (Tubastrea sp.) no 31.4% (Goniastrea as-
pera) [2]. Honas MAIAI — aTepHOro kjacca JUIIU-
JIOB, B OOIIMX TUMTHIAaX pUPHOOOpaA3YIOIUX KOPATIIOB
0. OkunHaBa 6buTa MeHblle (ot 1.0% mius Stylophora
pistillata no 9.3% nns Montipora aequituberculata),
yem nodst TT' (ot 14.9 nnsa Pocillopora verrucosa no
30.4% nnsa Galaxea fascicularis) |2]. JInmmner pudo-
oOpasylomunx KopamioB Kapnbckoro Mopsi Takxke
conepxanu 6ombinoe koamdectBo TT (ot 18.1 £ 5.0%
n7ist Porites porites 1o 36.6 x 13.9% nns Pocillopora ver-
rucosa) [79].

OcHoBHbIMU KK KOpasioB pona Acropora siBs-
ek 16:0 m 18:0; cpenn [TH2KK mpeBammpoBaiy Kuc-
notel 18:3n-6, 20:4n-6, 20:5n-3 u 22:6n-3 [80]. Cym-
Ma MapkepoB 3o0kcaHTesur (18:3n-6 u 18:4n-3) nmo-
crturana 15%, a cogepxanue 20:4n-6 He IPeBHITIATIO
10% ot o6mux XKK. Ormeueno, uro TT oGorainieHbI
HaceieHHBIMU KK, Torma xak ITHXKK cocpenoro-
YeHbl B ITOJISIPHBIX JIMIUIaX prudooOpasyommx Ko-
pauios [7, 80, 81]. OcHoBubiMU KK nmummnoB Paly-
thoa caesia 6 HaceimieHHble 16:0 1 18:0. Cpenu
MOHOEHOBBIX KMCJIOT ObLIM UACHTU(MULMPOBAHBI 7-
Me-16:1n-10, 16:1n-7 u 18:1n-9. OcHoBHBEIM [TH2XKK
obu1u 20:4n-6, 22:4n-6 1 22:5n-3, Tak ke ooHapyXe-
Hbl Cg [THXKK, koTopbie cuuTalotcsi MapKepaMu 300-
KCaHTeUI, U peakue mis KopauioB XKK: 24:2(A5,9),
24:3(A5,9,15) n 24:3(A5,9,17) [82].

HaHHbl€ 110 TUNUa0MY prudhoo0pas3yrolinux Kopa-
JIOB OUE€Hb OrpaHuuYeHbl. TaHT U coaBTOpPHI [83] u3y-
Yany pasiIuyus B IIpoduiie MOJIEKYJISIPHBIX BUIOB
OX 1 JIOX pa3anyHbIX YacTeil KoJoHUi prdoodpasy-
fo1Iero Kopaymia Seriatopora caliendrum (o. TaiiBaHb).
OCHOBHBIMU MOJIEKYJIIpHbIMUA BugamMu OX ObUIA
16:0/22:6, 16:0alk/20:4, 16:1alk/20:4, 16:0alk/20:5 u
18:0alk/20:4. B mocnenyroiieit pabote [61] aBTOpBI
WCCIIeNOBaId BIUSIHME OKCUOa LIMHKA Ha Mpoduib
MOJIEKYIIpHbIX BUnoB ®X nununoB S. caliendrum.
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Taomuna 1. CocTaB 3TaHOJIAMUH-, XOJWH-, MTHO3UTOJ- U cepuHIMiepodochomunuaos (P, ®X, ®U, ®C), a Takxke
nepamuaaMuHoaTwidochoHara (LIADD) markoro kopasia Sinularia siaesensis* v 3oantapuu Palythoa sp.**

MoneKyasipHbIi BUL, Conepxanue, % B KJjlacce MorneKyIsIpHBIIA BULT, Conepxanue, % B KJjlacce
dX S. seaesensis Palythoa sp. (OC) S. seaesensis Palythoa sp.
16:0alk/16:3** 5.84 — 16:1alk/17:1 — 8.16 £ 1.36
16:0alk/16:2 7.27 — 17:1alk/17:1 — 1.93 £ 0.71
16:0alk/18:4 7.95 — 18:1alk/17:1 1.82 6.76 £ 0.55
16:0alk/18:2 6.47 — 16:1alk/20:4 2.53 14.04 + 1.41
18:1alk/16:0 2.95 — 16:0alk/20:4 1.42 1.94 £ 0.21
16:1alk/20:5 1.94 — 19:1alk/17:1 4.49 1.57 £0.23
16:1alk/20:4 1.69 5.08 +£1.30 17:1alk/20:4 0.58 1.90 £ 0.26
16:0alk/20:4 15.68 15.30 £ 3.12 18:1alk/20:5 — 4.41 £0.88
16:0alk/20:3 — 2.59 £0.50 ||18:1alk/20:4 42.54 28.13 £ 1.26
36:2alk - 2.10 £0.47 16:1alk/22:4 —
16:0alk/22:5 — 10.23 £0.97 ||18:1alk/20:3 — 5.75+0.13
38:3alk — 1.08 £ 0.20 |[|18:0alk/20:4 4.89 —
38:2alk — 2.62+0.34 ||18:1alk/20:0 0.83 -
16:1alk/22:0 — 1.88 £0.62 ||19:1alk/20:4 4.61 —
17:1alk/20:4 — 1.47 £0.31 ||20:3alk/20:00H 7.01 —
18:0alk/22:5 - 5.64 +£0.76 ||20:3alk/21:00H 4.37 —
18:0alk/22:4 - 5.80 £ 0.67 |[18:1alk/22:5 — 2.65+0.27
20:0alk/20:4 — 18:1alk/22:4 — 6.44 +0.28
42:5alk — 1.29 £ 0.17 18:0alk/22:4; - 1.85+0.12
20:0alk/20:4
22:0alk/20:4 — 1.57 £ 0.45 ||18:1alk/22:2 — 5.09 + 1.84
36:1 — 1.38 £ 0.22 ||18:1alk/24:5 3.1 —
16:0/20:5%** — 1.74 £ 0.69 ||18:0alk/24:5 2.86 -
16:0/20:4 — 2.08 £ 1.00 ||18:1alk/24:3 — 2.25+0.43
16:0/20:3 — 1.22 £ 0.66 {|20:3alk/22:0-OH 8.11 —
16:0/22:4 — 11.42 + 1.28 16:2/20:4 4.21 —
22:3/16:0 - 1.02 £ 0.16 18:1/20:4 — 2.331£0.21
18:2/20:0 — 1.34+0.24 |[18:0/20:4 — 1.08 + 0.08
18:1/20:0 — 0.96 £0.22 |[19:1/20:4 2.19 —
17:0/22:5 - 6.70 £2.06 |[20:1/20:4 2.4 —
17:0/22:4 — 4.20+0.06 ||18:0/22:5 — 1.60 = 0.73
19:0/22:5 - 1.44 £ 0.35 ||18:0/22:4 — 1.75 £ 0.12
Hpyrue 13.68 4.21 £0.78 |[dpyrue — 4.48 £0.52
IVALWIbHBIE 0 40.94 £ 2.19 |puwi/ankun 91.23 90.56 + 1.73
AL/ aJTK T 86.32 55.04 £0.48 |[dC
DU 18:1alk/20:4 — 10.79 £ 5.23
16:0alk/20:4 - 1.83 +£0.09 ||18:1alk/20:3 - 2.13£0.52
18:0alk/22:4 1.1 1.56 £ 0.26 ||18:1alk/20:2 — 2.87 £0.17
16:0/22:6 — 2.12+0.72 ||18:1alk/22:5 — 2.12+0.03
16:0/22:5 - 1.11 £0.09 ||18:1alk/22:4 — 14.43 £2.54
16:0/22:4 — 2.07 £0.14 18:0alk/22:5 0.8 3.34 + 1.44
18:0/22:6 2.59 — 18:1alk/22:3 — 3.34 £ 0.01
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MonexynsspHbIi BUI Conepxanue, % B Kjlacce MonexynsipHblIit BUn Conepxanue, % B Kjlacce
DX S. seaesensis Palythoa sp. (O] S. seaesensis Palythoa sp.

18:0/22:5 6.13 22.39 £ 0.55 18:1alk/22:2 — 13.35 £ 0.60
18:0/22:4 12.17 59.10 = 1.70 18:1alk/23:2 — 1.71 £0.77
19:0/22:4 - 1.31 £ 0.09 |[18:1alk/24:4 — 1.95 £ 0.06
20:0/22:4 — 1.33 £ 0.02 ||18:1alk/24:3 — 9.32 £0.42
18:0/24:6 15.51 — 18:1alk/24:2 — 7.33 +0.41
18:0/24:5 62.06 — 18:0alk/24:6 12.17 —
Hpyrue 0.44 1.30 £ 0.16 18:0alk/24:5 80.35 —
IValVIbHbIE 98.46 88.99 + 0.45 18:0/20:3 — 1.53+£0.14
LADD 18:0/22:4 — 2591+ 1.72
18:2b/16:0 60.99 19.39 + 1.25 {|20:0/22:4 - 2.87£0.06
18:1b/16:0 17.47 — 22:5/22:4 — 2.13+£0.83
18:0b/16:0 10.28 - pyrue 6.75 1.08 £ 0.28
18:2b/16:0-OH 6.2 — AUTKIJT/allUJTbHBIe 93.32 62.77 £ 4.02
Me-N 18:2b/16:00 H**** — 14.22 £ 0.80
Me-N 18:1b/16:00H — 2.06 +0.42
Me-N 18:0b/16:0 — 343+ 1.76
Me-N 18:1b/16:0 — 7.33 £ 2.50
Me-N 18:2b/16:0 — 31.82 £ 0.14
Me-N 19:2b/16:0 - 11.44 £ 2.00
Me-N 20:1b/16:0; — 1.30 £ 0.27
Me-N 18:1b/18:0
Hpyrue 5.07 9.50 + 1.49

*[64].

**165].

** Ankua (sn-1)/amun (sn-2).
K ALUIT/ato.

ek | |epamuamMeTuaaMuHoITHIIGochoHaT (LIMADD).

KomoHnnu kopayta Takske OBITY TTOAeICHBI Ha YaCTH:
BETBU M cTebelb. JIMmuabsl 13 BeTBE Kopajjia B OT-
JIn4Me OT JIUMUIOB CTEOJISI KOJOHMU COACPKaIU
6osbInoe kommaectBo MX 16:0alk/20:4, a Takke Ipy-
e MoJIeKysipHbIe BUIbl @X, comepxKaliie oCTaTKI
IMH2XKK (16:0alk/20:5, 16:0alk/22:6, 18:0/22:6), u 1u-
30-®X. ComepkaHne HACBHIIIICHHBIX 1 MOHOSHOBBIX
MoneKyIapHbiXx BumoB (16:0alk/14:0 u 16:1alk/16:0)
ObLIO OoJibIlIe B CTEOJNSIX KOJOHMM 3TOTO Kopaja.
Eme B omHoit pabotre TaHr u ap. [62, 63] usyunin
BIMSTHHE WHTHUOUPYIOIETO (hOTOCHHTE3 TepOUIIHIa
uprapoia 1051 Ha mpodMITb OCHOBHOTO CTPYKTYPHO-
ro munuaa ®X kopanna S. caliendrum. CIUCOK MIEeH-
THOUIIMPOBAHHBIX THAIIMUTBHBIX MOJIEKYJISIPHBIX BH-
noB ®X pacmmpuiics, mosssmmchk @X, comepxarie
KK mapkepsi 300kcanTtet C,g [THXKK.

B paGore [65] 110 U3y4EHUIO ITOTHOIO JUINAIOMA
3oaHTapuu Palythoa sp. GOJBIIMHCTBO MOJEKYJISIP-
HBIX BUOOB (PO MMeNM ILIa3MaJloOTeHHYI (GopMy
(90.56 + 1.73% ot cymmbl @D) 1 comepKaar OCTATKU
Ne 5
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kucnot 20:4n-6 m 17:1 (51.89 £ 0.71 1 17.88 + 1.27%),
a B cocraBe ®U mpeBanupoBaiu OMALUIBHBIE MO-
nexyasipHble BUabI (88.99 + 0.45% ot cymmbr @U) ¢
ocTaTKaM# KHUCIOT 22:4 (64.93 + 1.74%) mn 22:5
(23.5 £ 0.48%) [65]. HeoObIuHBIE MOJIEKYISIPHBIC
BUIBI ¢ ocTaTKaMmu 17:1 (Tabi. 1) yka3bpIBalOT Ha y4ya-
CTHE aCCOLIMUPOBAHHBIX OaKTepHii B GOPMUPOBAHUMN
nyna ®D. Cpeau ®X us Palythoa sp. 661N OOHAPY-
JKEHBI KakK ajgkuinanuibHbie (55.04 = 0.48%), Tak u
IUALIIIbHBIE MOJIEKYIsIpHBIe BUIbI (40.94 £+ 2.19%).
JIMTIMIHBIN 3KCTPAKT COIEPKUT OOJBIIOE KOJWYe-
CTBO MOJIEKYJISIpDHBIX BHIOB DX, B COCTaB KOTOPBIX
Bxonat ITHXKK 20:4, 22:4 n 22:5, Hanpumep, 15.30 =
+ 3.12% 16:0alk/20:4, 11.42 + 1.28% 16:0/22:4 u
10.23 £ 0.97% 16:0alk/22:5 [65]. [Togo6HO X0JIOAHO-
BOJIHBIM MITKUM KopayuiaM pona Gersemia [56], ®C
u3 Palythoa sp. ObL11 TIpeACTaBICHBI AJIKUIAIIMIbHBI-
MU (62.77 £ 4.02%) u nuaumnbHbIMU (36.45 £ 3.98%)
MOJIeKyIsIpHbIMU BumaMu. JuamuinbHeie opmbl DC
coaepxKajii, B OCHOBHOM, 22:4 n 22:5, Torma Kak ai-
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KWJIAMWIbHBIE QOpMBI — MHUPOKU crieKTp Cyy_oy
IMHXKK (20:2, 20:3, 20:4, 22:2, 22:3, 22:4, 22:5, 24:2,
24:3 u 24:4) [65]. B otinuune ot pochoaunuaos, 1
KOTOPBIX MTPOMUITb MOJIEKYISIPHBIX BUIOB (POPMUPO-
BaJICs 3a CUET pa3IMIHBIX ocTaTKOB KK, pazHooOpas3ue
MOJIEKYISIpHBIX BUAOB LIAD® 30anTapuu Palythoa sp.
orpenesyi Habop cUHTO3MHOBBLIX OCHOBAHMIA, CO-
nepxammx 18—20 atomoB yriiepona u 1—2 IBOMHEIC
cBs13u (Tab. 1) [65]. AHaIOrMYHbBIE OCOOEHHOCTH XU~
MUYECKOM CTPYKTYPhI MOJEKYISIPHBIX BUAOB LIADD
HaOJIIoJaJIM paHee B Kopayulax ¥ TuapoKopaiiax [57].

lIectnmydeBble KOpaJUIOBBIE TOJUIIBI HE CITOCO0-
Hbl cuHTesupoBath TIIKK [69], omgHako npyrue He-
HACBIIIEHHBIE CBEPXIJIMHHOLIEIOYSCYHBIE HEMeETee-
HpasneneHHble Cy, KK, conepxamue ot 1-oit o 4-x
NIIBOMHBIX CBA3€ei, ObIM HalineHbl B cocTaBe 2KK 00-
VX JUUO0B 30aHTapuu Palythoa caesia [82] n pu-
doobpazyrommx Kopamno pona Porites [81]. st m10-
JISPHBIX JIMTIUAOB aJIbLIMOHAPUIT OBLIO MOKA3aHO, YTO
TITXKK cocpenoTodeHbl B MOJIEKYJISIpHBIX Bugax PC
[55, 56]. B 30anTapuu Palythoa sp. C,, IIHKK Taxske
BXOIWJIA B COCTaB MOJEKYJISIpHBIX BuaoB MC [65].
Panee OBUIO YCTAaHOBJIEHO, YTO MOJICKYJISIDHBIC BUIBI
DC prdoodpazyommnx KOPALIOB U THAPOKOPAIOB
coaepxanu octatku C,, ITHXKK, T.e. KUCI0THI ¢ MaKk-
CUMAJIbHOM JJIMHHOM Lienmu cpeau Bcero Habopa
ITH2KK, KoTopble CUHTE3UPYIOTCS 3TUMU XUBOTHBI-
mu [57].

B ractponepManbHBIX KJIeTKax prdoodpasyoliie-
ro Kopayia Euphyllia glabrescens n TUNIAAHBIX TEb-
I1ax MPUCYTCTBOBAIN 4 MOJEKYISIPHBIX BiuIa DB, nx
KOHIICHTpAIlMs MEHSJIACh B 3aBUCUMOCTH OT Bpe-
MEHM CYTOK. OCHOBHBIM BOCKOM OBILJT MaJIbMUTOMII-
nanbMuTat (16:0/16:0), HanGOJBIIAST KOHIICHTPALIWS
KOTOPOTO HabJII0aJIOCh B CBETJIOE BPEMSI CYTOK B ra-
CTpoAepMaJbHBIX KJIeTKaX OpraHM3Ma-xo3ssMHa 1 Jii-
MUOHBIX Teablax (14.5 £ 2.3 u 29.6 £ 1.9 Hr/MKT
0ejika COOTBETCTBeHHO). IlambMuTOMIONEaT OBLT 00-
HapyXeH TOJIbKO B JUIIUAHBIX TeJbllaX, U €TO KOH-
LIEHTpALMs B OJIAeHb U yTpoM 6bu1a 9.9 £ 0.7 1 18.0 =
+ 1.6 Hr/MKT OeJiKa, COOTBETCTBEHHO [73]. OCHOBHBI-
MU MOJIEKYJSIpHBIMU Bunamu DB Palythoa sp. Obuin
naapbMuToramaabMuTar (16:0/16:0) 1 naabMUTOWI -
creapat (16:0/18:0). HachlleHHBIE MOJCKYJISIpHBIE
BUIBI cocTaBwin 75.05 + 2.03%, MOHO- 1 TUHEHACHI-
meHHbIe — 17.79 & 1.68% 1 DB ¢ XXUpHLIMU KUCIOTA-
MM U CITUPTAMH, UMEIOIIMMHU HEYeTHOE YMCIIO aTo-
MoB yriepona — 1.27 £ 0.27% ot cymmsr DB [65].

CoctaB mosekyasspHbIx BUnoB TT' 1 MAJIAT 30-
antapuu Palythoa sp. mpenctapieH B Tabi. 2 [65]. Oc-
HOBHBIMM MOJEKYJSIpHBIMU BugamMu TI  Oblm
16:0/16:0/18:0, 16:0/16:0/16:0 1 22:5/16:0/16:0. Cpe-
o MAJIAT mipeo6namamu 18:0alk/20:4/16:0, 16:0alk/
20:4/16:0 n 16:0alk/20:5/16:0. JIMTIMIHBII 3KCTPAKT
coJiepKall 00JIbIIIOe KOJIUYECTBO MOJIEKYJISIPHBIX BU-
moB TI' u MAJIAT, B cocTtaB KoTOpbIX BXomsaT 20:4 u
22:5. beinmm oOHapy:KeHBI MOJIEKYIsIpHBIE BUILI T1T 1

BUOOPTAHUYECKAA XUMMUA

CUKOPCKAA, UMBC

MAJIAT, comepxamiue 18:3n-6 — Mapkep 300KCaH-
temn [10, 78].

Junudor cumbUoHmMOE KOpannos
(Ounognacennsmor cemeiicmea Sembiodinacia)

TkaHU MOJIUITOB KOPAJJIOB M MX 300KCAHTEJLIbI
PE3KO0 OTIIMYACTCS IO COCTABY JIUITUAOB, IIPU 3TOM ObI-
JIO TIOKa3aHO, YTO JIMITUABI 300KCAHTET prdoodpasy-
o1ero kopayia Pocillopora capitata cOCTaBISIIOT TIPU-
MepHO 19% OT CyMMBI JIMIIUIOB 1IeJ10i1 KOJIOHUM [84].

bumonm 1 Kenpuk [85] mokasanm, 9To OCHOBHEI-
My KK oOLIMX TUMTUA0B 300KCAHTEJI, BbIIEIEHHBIX
n3 prudoobpas3yoIIrx Kopauios (ceMeiicTBa ACropo-
ridae, Faviidae m Pocilloporidae), ObUIM KHUCIOTHI
16:0, 18:3n-6, 18:4n-3, 20:5n-3, 22:6n-3 u 18:5n-3, xa-
pakTepHbIE U IS CBOOOTHOXMBYIIUX TUHOMIIATEN-
sar. Jomunumpytomumn 2KK 3o0o0kcanTent pudooodpa-
3ylolero kopaiia Montipora digitata 6eutn 18:3n-6,
18:1n-9, 18:0, 18:4n-3, 16:1, 22:6n-3 u 20:5n-3 [46].
Conepxanue cymMmmbl ITHXKK, 18:2n-6 KK u ITHXKK
n-3 cepuu ObLIO OOJIbIIIE B IUITKIAX 300KCAHTEII, HO
npoueHT 16:0 GBI CYIeCTBEHHO MEHBbIIIE, YeM B JIU-
nuaax TkaHen noauna [46]. ITHXKK 20:5n-3, 22:6n-3,
18:4n-3 u 18:3n-6 OBUIM OCHOBHBIMU U B JIMITUIAX
dpakinii 300KCaHTEJI, BBIACICHHBIX U3 IBYX BUIOB
pudoobpasyroniux KopawtoB Turbinaria reniformis [10]
v Euphyllia glabrescens [86]. B munumax TkaHeit opra-
Husma-xossiuHa 1. reniformis v E. glabrescens ObL1
OTMeY€eH BbICOKUiT ypoBeHb 20:4n-6 [10, 86]. ABTOPHI
cuutaioT, yto yacTh ITHXKK cuHTe3upyeTcst B cum-
OMOHTAx W IepeJaeTcs OpPraHU3MYy-XO3SaHWHY, IIpU
3TOM, BO3MOXHO, 20:4n-6 CUHTE3UPYETCSI CAMUM I10-
JIUIoM, 1o3ToMy 20:4n-6 MOXKHO CYUTATh MapKEPOM
opranusmMa-xo3simHa [ 10, 86].

Jlunuapl TUIAKOUAHBIX MeMOpaH (oTOoCUHTE-
TUUYECKOIro KOMIIJIeKca NUHOMIAreIsaT coaepxar
crneuuduryeckue raukoaunuael: MUAD, AT u
CXI [87, 88]. BHyTpuKkieTOUHbIE CUMOMOTUYECKIE
IUHOMIAreUISITHI KOpaJToB conep:kat ot ke I'J1, ko-
TOpbIe HE CUHTE3UPYIOTCSI B KJIETKaX OpraHu3Ma-Xo-
351MHa 1, CJIeI0BATeJIbHO, SIBJISIIOTCSI MapKePHbBIMU JI-
nugamMu 3o0kcanTesul. CX/AI aBnsieTrcd aHMOHHBIM
JIMTTIOM U UMEET OTPULIATEILHO 3apsKEHHYIO TTOJISIP-
HYIO “TOJIOBY”, TaK Xe KaK 1 (pochonummabl, HeaocTa-
ToK KoTopbix CX/II' MokXeT 4acCTUYHO KOMIICHCHUPO-
Bath [89]. B cocraB monekyn CXJII' cumMOroTHUIeCKIX
IUHOMIAreJUIST BXOAST OCTaTKU HACBIILIEHHBIX Y1 MO-
HoeHoBbIX KK [19], momoOHO TOMy, KaK MOJIEKYJIbI
CXITI 300KcaHTeIUT U3 MOPCKOI aKTUHWUM Aiptasia pal-
lida conepxat npenenbHble KK ¢ 4eTHBIM 4uciom
aTtoMoB yriepona ot 12 o 18 m monoeHoBbIe KK oT
14:1 oo 18:1 [60]. MonekyssipHbIe BUABI CYIb(aTUpO-
BanHoro riukomununa CXJI u3 Palythoa sp. conep-
JKaJIu, B OCHOBHOM, OCTAaTKM HACBIIIEHHbIX U MOHOE-
HOBBIX KucaoT (14:0, 14:1, 16:0 1 16:1) (tabm. 3) [65].

OCHOBHBIMU MOJICKYJISIPHBIMU BUJAMU TajaKTO-
JIUTTMIOB HEKOTOPHIX BUIOB CBOOOTHOXKUBYIIINX JTH-
Ne 5
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Tab6auna 2. CocraB TpyauuarniepuaoB 1 MoHoankwiaunauuarauuepuaoB (TT u MAJIAT) msarkoro Kopaina Sinularia

siaesensis* v 3oaHTapuu Palythoa sp.**

MonexkynsipHBI BULT Conepxanue, % B Kitacce MoneKyasspHBIi BUL Conepxanue, % B Kiiacce

TTr/MAOAT S. seaesensis Palythoa sp. TT/MAJAT S. seaesensis Palythoa sp.

14:0/16:0/16:0%** — 1.65 £ 1.09 16:0/16:0/16:0 18.09 10.54 + 2.65

22:5/16:0/16:0 — 7.20 £ 3.81 16:0alk/20:5/16:0 —

20:4/16:0/20:4; — 2.32+3.15 16:0alk/18:3/16:0; - 7.63 £ 1.15

20:5/16:0/16:0 16:0/18:1/16:0

22:5/16:0/18:0 — 1.46 £ 0.21 16:0alk/22:5/18:0 — 2.62 + 1.03

18:3/16:0/16:0 0.19 2.27 £ 1.97 18:0alk/22:5/16:0 0.55

20:4/16:0/16:0 0.41 342+ 1.43 16:0alk/16:0/16:0 12.14 0.79 £ 0.70

16:1/16:0/16:0; 2.30 3.29 £ 0.57 16:0alk/22:5/16:0 — 5.36 £ 1.73

22:6/16:0/16:0

18:2/16:0/16:0 0.95 — 16:0alk/16:2/16:0 2.65 —

18:1/16:0/16:0 2.30 — 16:0alk/20:4/16:0 1.59 12.72 £ 1.64

18:1/18:1/16:0; — 1.67 £ 0.29 18:0alk/20:4/16:0 2.96 10.58 £ 1.40

20:4/16:0/18:0

16:0alk/16:3/16:0%***; 0.69 — 18:0alk/18:3/18:0 - 2.11 £0.46

20:4/16:0/16:0

16:0/16:0/18:0 3.69 10.09 £ 2.22 18:0alk/20:4/18:0 0.43

18:0alk/18:3/16:0 0.86 1.60 £0.34 Hpyrue 88.62 12.69 = 4.36

*[64].
** [65].

**k A sn-1(3)/anui sn-2/auun sn-3(1).
FxEx Ak sn-1/auun sn-2/auun sn-3.

Hodnaresar aiasiioress MIUIT (18:3/16:4, 18:5/18:5
n 18:5/18:4) mw AT 18:5/18:4 [87, 90]. UMO6c 1 mp.
[91] onpenenunu ipoduab MOJEKYISIPHBIX BUIOB I'a-
JIAKTOJIMIIUIOB 300KCAHTE/ U3 anblimoHapuu Cap-
nella sp. OCHOBHBIMU MOJICKYJIIpHbIMU Bugamu J AT
obutn 18:4/20:5, 18:4/18:4 u 16:2/22:6. MomeKymbl
ATAT Bkmoyanu 16:2n-7, 16:3n-4 u 18:4n-3, xoTo-
pble TpeaoXeHbl B KayecTBe MapKepHbix TTH2KK
300KCaHTEJUI MSITKMX KOopajuioB, a Takxke 20:5n-3 u
22:6n-3, KoTophle ABIA0OTCS XapaktepHbiMu [TH2XKK
nuHodaareyisiT. OCHOBHBIMU MOJIEKYJIIPHBIMU BU-
nmamu 66t MITAT 34:7 (16:2/18:5 + 16:3/18:4), 36:10
(16:4/20:5 + 18:4/18:5) m 36:9 (18:4/18:4 + 16:3/20:5).
OTU MOJEKYJSIpHbIE BUAbI, a TakKXe MPUCYTCTBYIO-
L1 B HEGobIIOM Koandectse MITAT 16:4/18:5, co-
nepxanu 16:4n-1u 18:5n-3, KoTopbIe IBISIOTCS YHU-
KaJIbHBIMU MapkepaMu 300KcaHTesul. CXoxuil mpo-
GuiIb MOJEKYJISIPHBIX BUAOB TJIUKOJIUMNUIOB UMEIU
cUMONOHTHI 30aHTapuu Palythoa sp. (tabn. 3) [65].
Monexynspubie Buasl MIT (1.33 £ 0.07% ot nu-
nuaHoro skctpakta) u AT comepxxanu TTHXKK
16:3, 18:3, 18:4, 18:5 u 20:5 (Tabx. 3).

beranHOBBIEC TUIIMOLI — 3TO TpyNNa ITOJISIPHBIX
JIUIIUAOB, KoTopkle 3aMemaloT ®JI y Hu3mmux pac-
TeHuit [92]. OHM NpeacTaBIISIIOT CO00M METUIUPO-
BaHHBIE WM KapOOKCMIMPOBAaHHBIE IPOU3BOIHBIC
Ne 5
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TUAPOKCUAMUHOKUCIIOT, CBI3aHHbIE C TUALIUIITIIU -
LIEPMHOM B TTOJIOXKEHUU s11-3. DT OMOMOJIEKYJIbI Hali-
JIeHbl B MaKpoBoJopocsix [93], B auHodaarensaTax u
JIPYyTUX MUKpoBoAopocisx [92, 94], B TOM yucie U B
300KCaHTeJlJIaX, BbIAEJeHHbIX U3 Meay3bl Cassiopea
xamachana [95]. B MUKpOBOZOPOCIISIX TPUCYTCTBYIOT
TPU OCHOBHBIX Kjlacca OE€TaMHOBBIX JUIIUAOB: JAua-
e pui- N-tpumeruiromoceput (JAI'TC), ou-
AlITINHEe pUATUAPOKCUMETUIT- N, N, N-TpuMeTUJI-

oera-ananuH (JII'TA) u nManuiarInMiepuaIKkapooKcu-
ruapokcuMetuixoauH (AI'KX) [92].

Y cumbuoTuueckux nuHodaaresisat Durusdinium
trenchii n Cladocopium C3 n3 pudoobpa3yioliero Ko-
paina Acropora valida cpeny 6eTaHOBBIX JIMTTUAOB ObLT
nneHTdunmponad Toibko JAI'KX m mu3o-JII'KX. ¥V
00oux cMMOMOHTOB MoieKyIsipHble Bumbl JII'KX xa-
PAaKTEepU30BAIMCH COAEPKAHUEM JIMHHOLIETTOYEUHBIX
KK ¢ BBICOKOIi CTENEeHbIO ITOINHEHACHIIIIEHHOCTU.
VYV D. trenchii OCHOBHBIMU MOJIEKYJISIDHBIMUA BUIAMU
AT'KX 6butn 38:6 (43.3 £9.6%), 44:12 (29.2 £ 6.5%) n
42:11 (11.5 = 3.0%), a y Cladocopium — 38:6 (52.3 =
+2.5%), 36:5 (23.0 + 2.4%) n 44:12 (11.09 + 3.9%)
[19]. B oOmux munmuaax 1eiablx KOJIOHUI CUMOUOTH -
yecKoii 3oaHTapuu Palythoa sp. Takxke ObLIT UAEHTH-
dunmposan AKX (ta6i. 3) [65]. OCHOBHBIMU MO-
nekyngpubiMu BugamMu JI'KX Oblim muanmiabHBIC
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Tab6auma 3. CoctaB MOHOTAIAaKTO3WI-, IUTAJIAKTO3WI- 1 cylbhoxrnHoBosunnauwiruuepunos (MIAT, ATAT u CXT)
MSITKOTO Kopasia Sinularia siaesensis* v 3oantapuu Palythoa sp.**, a Takxe 6eranHoBoro qunuaa JII'KX 3oantapun Pa-

Iythoa sp.
MonexkyasspHbIii BUI Conepxanue, % B Kiiacce MonexynsapHbIil BUL ConepxaHue, % B Kjlacce
CXIAT S. seaesensis Palythoa sp. Arar S. seaesensis Palythoa sp.
14:0/14:0%** 1.83 1.92 + 1.25 16:3/18:4 11.73 —
12:0/16:0 — 18:4/18:5 16.2 11.66 + 2.22
14:2/16:0 4.63 - 18:4/18:4 42.46 21.99 *+ 1.44
14:1/16:0 15.24 19.56 £ 0.14 16:3/20:5 -
14:0/16:0 50 57.63 = 4.63 18:3/18:4 — 2.76 £ 0.56
16:0/16:3 2.44 — 18:5/20:5 - 18.23 £ 0.26
16:0/16:2 4.88 — 18:4/20:5 29.61 41.74 + 2.86
16:1/16:0 — 3.67 £ 1.47 MTAT
16:0/16:0 17.32 13.40 £ 3.16 16:0/16:2 3.51 _
16:0/22:6 — 3.92 £ 1.43 16:3/18:4 3.64 -
OTKX 18:4/18:5 8.5 38.18 £ 4.70
16:0/18:4 H.y.*we* 12.96 + 2.56 16:3/20:5 15.59 21.88 £ 0.14
16:0/18:3 H.y. 2.61 £0.97 18:3/18:4 20 6.69 + 0.85
14:0/22:6 H.y. 4.60 + 0.49 18:5/20:5 3.09 13.00 £ 1.06
16:0/20:5 H.y. 9.02 £ 1.42 18:4/20:5 3.68 15.06 = 0.21
16:0/22:6 H.y. 50.95 + 1.29
18:4/22:6 H.y. 2.05 £ 0.55
40:09:00 H.y. 1.42 £ 0.07
20:5/22:6 H.y. 2.88 £0.80
22:6/22:6 H.y. 4.17 £0.22
18:0/28:7 H.y. 5.83 £0.32
Jpyrue H.y. 2.28 £ 0.05
*[64].
% [65].
K ALIVUT/alinlT.

**** He yCTaHOBJIEHO.

16:0/18:4 u 16:0/22:6 (12.96 = 2.56 u 50.95 + 1.29%
ot cymmbl JITKX) [65].

NU3MEHEHMUE JIUITUIHOTI'O I[MTPOPUIIA
KOPAJIJIOB 1 X CUMBHMOHTOB
MoJa AEMCTBUEM TEMITEPATYPHOI'O
CTPECCA

Eure B caMbIX paHHUMX padoTax 1o obecliBeYrBa-
HUIO Kopaiios [13, 14] akueHT OBII caenaH MMEHHO
Ha JIMIUAAX, IOCKOJIbKY OHU UTPAIOT BaxKHYIO POJib B
aTOM mpouecce. HebmaronpusiTHbie yCIOBUSI BHEIII-
HeM cpeanl Win 3a00eBaHMsI OKa3bIBAIOT CYIIIECTBEH-
HOE BJIIMSIHUE Ha coleprKaHue OOIIUX JUIIMIOB B KO-
paiax. B paboTe 1o u3ydeHu1o BAUSTHUS 00eCLIBEY -
BaHUS B €CTECTBEHHOM cpelie OOMTaHUSI HA YPOBEHb
JIMNUI0B prudoodpasyroulero kopasia Pocilopora dam-
icornis OBLIIO 3aME€YEHO OBYKpaTHOE CHIDKCHUE YPOB-
HSI TUOUAOB B 00€CIIBEYEHHBIX KOJTOHMSIX KOpayia

BUOOPTAHUYECKAA XUMMUA

OTHOCUTEILHO 300POBBIX KojaoHMit (¢ 0.59 mo 0.28%
oT cyxoro Beca) [13]. O6ecuBeyrBaHUe KOPAJJTOBBIX
pucdosB Ha 0. Cecoko (SImoHMST) IIpUBEIIO K 3aMETHO-
My TTOHMKEHUIO KOJINYECTBA JUMUIOB B pudoobdpa-
3yIOLIMX Kopasuiax ¢ 26.5 = 2.3 10 9.0 £ 1.5% ot Mok-
poro Beca KOJIOHUH [5].

OCHOBHOIT MTPUYMHOI 00eCIIBEUMBAHUS SIBJISICTCS
MOBBIIIIEHHAST TeMIIepaTypa, KoTopasl AeCTBYET CU-
HEPrU4IeCKU C TTOBBIIICHHBIM YPOBHEM COJTHEYHOM pa-
mranyu. Tak, B paboTe 1o M3YyYeHUIO BIUSHHUE pa3-
JIMYHOIT MHTEHCUBHOCTMU CBETa U TeMIlepaTypbl Ha
KK mpocdpmns opraHu3ma-xo3siiHa U CUMOMOHTOB
Kopaiuta Montipora digitata ObUIO 3aMEYEHO, UTO CHU-
xenue poau ITHXKK HaGaronaeTcss B OTBET Ha TOBbI-
IIeH1e MHTEHCUBHOCTHU CBETA TOJIBKO JIMIIIb B COYETa-
HUM C TIOBBILIEHHON TeMItepatypoii [96]. bonbimH-
CTBO M3MEHEHUI ObUIM 3aMe4YeHbl B CAaMOM MOJIUIIe
M. digitata, 4TO CBUIETENBCTBYET O TOM, UTO JIMOO caM
OpPraHM3M-XO03s1H 0oJjiee BOCIIPUUMYUB K M3MEHE-
Ne 5
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HUSIM OKPYKalolLleil cpeabl, YeM er0 CUMOMOHTHI, JIM-
00 XO34MH 3allIUIIAeT CUMOMOHTOB OT BO34eIICTBUS
HeOIaronpUsATHBIX GakTopoB [96].

CreneHb U XapakTep HapylIeHMId, MPOUCXo.si-
IIUX B CUMOMOTUYECKOM OpraHn3Me KopaJljia B OTBET
Ha TEIJIOBOI CTpecC, 3aBUCUT OT TAKCOHOMMYECKOM
MIpUHAIJIEXKHOCTU Kopasuia. B padote [15] obHapy-
JKEeHO, 4yTo pru¢oo0pa3ylolinii Kopajlt Acropora inter-
media siBNsIeTCS 60Je€ BOCMIPUUMUUBBIM K 9KCHEPU-
MEHTAJILHOMY TEIIJIOBOMY CTPECCY, YEM ajblIMOHa-
pus Sinularia capitalis 1 prudooOpa3yolunii Kopaul
Montipora digitata. B nanHoii paborte Oblia U3y4yeHa
MMHAMMKa U3MEHEHUI colepKaHusl pa3InUHbIX KJ1ac-
coB unuaoB 1 KK mmpoduiieit pa3imyHbIX TAKCOHO-
MUYECKUX TPYII KOPAJJIOB MPU TUTIEPTEPMUIECKOM
BozneicTBuM. Bo Bcex ucciemyeMbix obpasuax cy-
IIECTBEHHO CHUXAJIOCh COJIEp>KaHre 00X JTUTTUIOB
(Ha 17% nna S. capitalis v 35% s A. intermedia iocie
24-x yacoB mHKyoupoBanus, Ha 40% mnst M. digitata
nociie 30-Tu YacoB MHKYOMPOBaHUSI); HAOIIOMaINCh
U3MEHEHHUS B COlepXaHWe Pa3IMYHbIX KJIAaCCOB JIU-
nuaoB. JlunuaHbeie poduau KopasnoB S. capitalis
nmocie 24-x yacoB uHKyo6aluu u M. digitata nocie
30-T1 YacoB MHKYOaIIMKu ObLIM CXOXU, 32 UCKIIIOUE-
HueM TT', KoimuecTBO KOTOpBIX B M. digitata yMeHb-
IIMTach Ha 67 % OTHOCUTENTBHO KOHTPOJBHBIX 3HAUE-
Huii. B A. intermedia xommuectBa ®JI u CT ymeHb-
IIIOCh B IBa pas3a mocie 10-TM JacoB TEIUIOBOM
00paboTKM, B TO BpeMsI KaK KOJIMYECTBO BOCKOB yBe-
Jmarioch Ha 40% OTHOCUTENTBHO KOHTPOJIS, a 3aTeM
cHoBa cHu3miock. Ilpodunr KK ocraBaicsa Hens-
MEHHBIM B TedeHHe 24-X 4acOB BKCIIEpUMEHTa, HO K
KOHILy 3KcniepuMeHTa (48 yacoB st S. capitalis n
A. intermedia v 30 yacoB nnst M. digitata) Bce BUIbI
KOPaJIJIOB MPOJAEMOHCTPUPOBAIN CHUXXKEHUE KO-
yectBa [THXK nHa 80—90%; MeHblllee CHIXEHHE
OBUTO OTMEUYEHO TS TIpeAeTbHBIX (60%) 1 MOHOEHO-
BBIX KK (60%).

M3BecTHO, UTO mpoliecc 00eCIIBEUNBaHUS 3aITyC-
KaeTcs B KJIeTKaX CUMOMOHTOB, 4TO OTpakaeTcs Ha
JIMMIUTHOM TIpoduriie 300KCaHTET KopasioB. Ormpe-
JeJIeHHBIE KJIaabl 300KCAHTEUT 60Jiee YCTOMUNBBI K
MOBBIIIEHHBIM TeMmepatypaM. B paborte [16] 6bL10O
MMPOBEJICHO CPaBHUTEJBbHOE HCCICAOBaHME COCTaBa
JIMTIUAOB TUJIAKOUIHBIX MeMOpaH KyJbTUBUPOBAH-
HBIX 300KCAHTEJUT U3 Pa3IMYHBIX BUAOB prudoobpasy-
IOIIUX KOpAaJIIoB. BBIJIO TTOKa3aHO, YTO OTHOIICHUE
KK 18:1n-9/18:4n-3 3HAUUTEIHHO BHIIIE B TEX KYJIb-
Typax CUMOMOHTOB, KOTOPbIE 00Jiee YCTOMUMBBI K MO-
BBILLIEHUIO TEMITEPATYPhI OKPYKAIOIIEi cpeabl. ABTO-
PpBI IPEANOJAraioT, uTo 6osbiroe KomdectBo [THXKK
B COCTaBe JIUIMUAOB TWJIAKOUIHBIX MEeMOpaH 300K-
CaHTEeJUI IIPU JECNCTBUU IMOBBIILIEHHOM TeMIIepaTyphl
MPUBOIUT K UX OKHUCJIEHUIO U K OBBIIIIEHUIO TPOHU-
HaeMOCTH MeMOpaH, YTO HapylIaeT padoty ¢oTo-
CUHTETUUYECKOTIO arfrapaTa U, B KOHEYHOM UTOTe, Be-
JIeT K MoTepe 300KCAHTEI U TMOelIn KOJIOHUU KO-
payuia [16].
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B 6onee mo3zmHux pab6otax [17, 18] Takke OBLIO
IMOKAa3aHO, YTO PAa3IMYHBIE TUIIBI 300KCAHTEJUI I10-
pa3zHOMY pearupyioT Ha TeMIIepaTypHbBIil CTpecc, 4TO
oTpaxaeTcs Ha npoduie ux JUIIUIHOTO cocTaBa. B
paoore [ 18] OBIITO MPpOBEASHO CPABHUTEIBHOE NCCIIe-
noBaHMe coctaBa JTUnuaoB U KK KyJIbTyp 300KCaH-
e Symbiodinium goreauii xnan C1 u Symbiodinium
sp. xkiang D1 npu pasnmuyHbIX Temnepartypax. Jam-
TEJIbHOE BO3JIEUCTBUE MOBBILICHHOW TeMIepaTyphl
BEJIO K YMEHBILIEHUIO OTHOCUTEIBHOIO KOJHUYECTBA
C,s ITHXK B nmunmmumax 300KcaHTEIT 0OOUX TUIIOB,
HO BUAMUMBIN TEMJIOBOM MOPOr UBMEHEHUMN JTUMTUOOB
obu1 HUKe mist Cl.

B pa6ote [17] ObLIO M3ydeHO U3MEHEHUE TIPOdU-
a1 KK TUnmuamoB CMMOMOTHUYECKUX TUHOMIATSIIIST
Pa3IUYHBIX (PUIIOTeHETUYECKUX TUTIOB (Symbiodini-
um kawagutii (tunt F1), S. pilosum (tun A2), S. mi-
croadriaticum (tTun Al), Symbiodinium sp. (tunt B1) u
Symbiodinium sp. (turt C1)), BeIICISHHBIX U3 TKaHE
pPa3IMYHBIX BUAOB KOPA/UIOB M KYJbTUBHUPOBAHHBIX
npu HopmaibHOi (24°C) m mosbeimieHHOM (32°C)
TeMIepaTtypax. 111 m3ydeHusI crioco00B aKKJIMMAaTH -
3allMM, ObUIY UccaenoBaHbl u3MeHeHUs 2KK nByx Tu-
OB TEPMOYYBCTBUTEIILHBIX IUHOMIIATeJUISIT KJIagoB
C1 un Al. CuMOMOHTHI TO-pa3HOMY pearnpoBaIiid Ha
noBbleHUe Temnepatypsl. st Symbiodinium sp. C1
BBICOKAsI TeMITIepaTypa He IPUBOAMIIA K 3HAUYUTEILHO-
My U3MEHEHUIO COCTaBa XUPHBIX KUCJIOT, a 'y .S. mi-
croadriaticum Al HaOMIODAIUCH 3HAYUTEIBHBIE U3-
MmeHeHUus coctaBa XKK. YBenmumiocr comepkaHue
18:1 u 18:3, Ipu 3TOM YMEHBIIUJIICS OTHOCUTEIIBHBIN
rmpoueHT 16:0, 18:1, 18:4 1 22:6. B KK 300kcanTem,
KyJIbTUBUpOBaHHBIX Tipu 32°C, comepxaHue 18:3
YBEJIMYWJIOCH B IISITh pa3 1o cpaBHeHMIO ¢ 2KK 300K-
CaHTeJ1, KyJIbTUBUPOBaHHBIX npu 24°C, a 18:1n-9 —
yIBOWIOCH. J1s1 hpakiimy (hOTOCUHTETUYECKUX MEM -
OpaH oTHOcuUTeIbHas1 mpornopums 18:1n-9 Taxke ynBo-
WJIaCh, MPOLIEHTHOE coaepKaHue 22:6 COKpaTWIOCh B
JIBa pa3a U cHuamiach noiig 16:0. OTHOIIEHUE HACKI-
LLIEHHBIX U HeHachlleHHBIX 2KK nununos poTocuH-
TeTU4ecKnx MmeMOpaH Symbiodinium sp. C1 coctaBu-
710 1.17 ipu 24°C, yBeanuwmiioch 1o 1.23 mpu 32°C, To-
raa Kak mda S. microadriaticum Al 3TO OTHOLIEHUE
3aMETHO CHU3WIOCH ¢ 1.55 mpu 24°C no 1.28 mpu
32°C. NsmeHeHue mIMHBLI yraepoaHoit menu KK
TaK>Ke ChITPaJIO POJIb B UBMEHEHUM COCTaBa MeMOpaH
S. microadriaticum Al, KyTbTUBUPYEMBIX IIPU BBICO-
Koli TemMnepaType. B oTBeT Ha IOBBIIIIEHHE TeMIIepa-
Typhl coaepxanue C,g3 KK yBennunBanoch Kak B 00-
VX JIUITMIAX, TaK U B IUITAIAX (DOTOCUHTETUYECKIX
MeMOpaH, MpU 3TOM YMEHbIIAIUCh KoanuecTBa C4 1
C,, KK. UHTepecHo, uto npodusb KK Symbiodini-
um sp. Cl mMen Ipyryro KapTUHY: YBEIUYMIIOCH CO-
nepxaHue C,, KK B 1eJbIX KJIeTKaX, BbIpallleHHbIX
IIpU BBICOKOIT TeMIiepaType. Tak Kak Kyabrypa Sym-
biodinium sp. C1 pocia ropasmo jydile IIpu Ooiee
BBICOKOM TeMIeparype KyJIbTUBUPOBaHMSI, ObLIO CIe-
JIAaHO TIPEANOJIOXEHME, 9YTO M3MeHeHne mInHbBI KK
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s S. microadriaticum Al He oTpaxaeT PU3NOIOTH-
YeCKyI0 aJallTallMIo K aKKJIMMaTU3allu1, HO, CKopee
BCET0, OTpaXkaeT CTEeICHb IMMOBPEXACHMIA. Y KaXKIOTO
TUIA 300KCAaHTEJUI, ITO-BUIMMOMY, pa3Hble Mexa-
HU3MBbI akKKIuMaTuzauuu: Symbiodinium sp. C1 ObLI
crnocobeH pactu npu 32°C 6e3 3HaYUTEeTbHBIX U3Me-
HeHuii B coctaBe KK KIeTOUYHBIX MeMOpaH, XOTs
TeMIieparypa IUIaBJIeHUS KyJIbTYp, BbIpAIIEHHBIX TPU
32°C, o6b1a Ha 3.5°C Bblllle. AHaJIU3UPYST COCTaB
MeMOpaH ¥ M3MEHEHUSI, BhI3BAHHBIE peaKIIUei ak-
KJIMMaTU3aliy, aBTOPHI MPEATONOXUIN, YTO MEM-
OpaHbl S. microadriaticum Al uMerOT 60Jiee BBICOKYIO
TeKydecThb Ipu 24°C, ¢ 6osee Boicokoit noneit [THXKK.
ITocne moBbIlIeHUST TeMIlepaTypbl KyJIbTHUBAllUU B
ymununax S. microadriaticum Al M3MEHWIICSI COCTaB
KK, HO 3THX U3MEHEHUIT 0Ka3aJ10Ch HETOCTATOYHO
JUJIST 00eCIIeYeHUST yCTOMYMBOTO POCTa KYJIbTYPhl IPU
32°C. B urore, aBTopamMu OBLI CACIAaH BBIBOI O TOM,
YTO CTeIleHb HeHachlmeHHoCTH KK TriakommHBIX
MeMOpaH 300KCaHTEJJI Ha MpsSMyl0 He BIMSIET Ha
obeclBeYMBaHUE M HE MOXET OBLITh MCIIOJIb30BaHa,
KaK HaJeXXHBII MTHCTPYMEHT IJISI IMarHOCTUKHI TEPMO-
YYBCTBUTEJILHOCT CUMOMOTUYECKNX KopayuioB [17].

B pa6ote [19] ObUIM U3y4EHBI IIPOUCXOISIINE IO,
JIIEICTBUEM TTOBBILIEHHON TeMIIEpaTypbl U3MEHEHUS
crpykrypHbIX JununoB (BJI, ®JI u I'JI) aByx BumoB
300KCaHTeJI: Oojiee TepMUUYECKU yCcToMuuBOro Du-
rusdinium trenchii u 6ojiee TEPMUYECKU BOCIIPUUMYM -
Boro Buna Cladocopium C3; BeIne/IeHHBIX U3 prU(p000-
pasyloiiero Kopajuia Acropora valida. Pe3ynbTaThl Uc-
cJiefoBaHUsI MOKa3aIu, IJIsl TOTO YTOOBI CITIPaBUTHCS C
MOBBIIIIEHHON TeMIlepaTypoil CUMOUOTUYECKUE BO-
JIOPOCJIM MOTYT TIPUMEHSITh HECKOJIbKO CTpaTerui,
BKJIFOYAIOIINX U3MEHEHUS JTUMUIHOTO CTPOSHUST UX
MeMOpaH.

ITo cpaBHenuio ¢ Cladocopium, D. trenchii xapak-
TEpU30BAJICS 00Jice BLICOKUM YpPOBHSIM Jan30-II'KX.
Hakomienue au30-IUOUAOB MOXET IIPEACTaBIISITh
CcOo0OI1 OTAETbHBIN MEXaHU3M, YYACTBYIOILNIA B YCTOM-
YMBOCTU K TeILUIOBOMY cTpeccy D. trenchii [19]. Tak
Ke OBLIO ITOKAa3aHO, YTO YBEJIMYMBACTCS HACHIIIECH-
Hoctb aurmuaoB MIAL, ATAL, CXIAT, ®X, nu3o-
®X y TepMOYYBCTBUTEIILHOIO KJIaga 300KCAHTEIUI
Cladocopium C3, 4To sSBIISIETCSI OTBETHOI peaKIIuei
KJIETOK (POTOCUHTE3UPYIOIIUX OPTAHU3MOB JJIsI CHU-
KEHUS TeKy4eCTH OMOJIOrMYeCKX MeEMOpaH IpH BhI-
cokmx TeMIieparypax. Y D. ftrenchii Takux U3MEeHEHU I
He ObLIO 3aMEYEHO, BUAMMO MOAOOHBIN cTpecc s
HUX He sBaseTcsa KputudHbiM. MIJIT, AKX, nn3o-
AT'KX u mu3o-®X y D. trenchii nmenn 6oJiee BbICO-
KyI0 CTeNeHb HEHACBIIIEHHOCTH IO CPAaBHEHUIO C
Cladocopium C3, He3aBUCUMO OT TeMIIepaTyphl 9KC-
nepumenTa, a ®X, ®I' 1 CXAI" 66Ut 3HAYUTETIHHO
0osiee HachlllleHHbIMU. [loa neiicTBueM TemrieparTy-
pbI HAOJII0AAJI0Ch YBEJIMYEHUE CTETIeHU HACHIIIIEHHO-
ctu CXAT u mu3o-P®X y D. trenchii. DT pe3yabTaThl
MMO3BOJISTIOT MPEAIOJI0XKUTh, UTO 00JIee BhICOKAS TeP-
MOYCTOMYMBOCTE D. trenchii He TIPOUCXOIUT 3a CUET
OOIIIero IOBBIIIEHHOIO HACHIIIEHUS MeMOpaHHBIX
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JIMINUAOB B OPTaHM3Me 300KCaHTEJUI, KaK YIIOMHHAa-
JIock paHee [16], a LIEHTpaJbHYIO POJIb B OTBET Ha
TeMIepaTypHbIii crpecc 3aHuMaetT CX/I' 1 ux cre-
IeHb HACBHIIIEHHOCTH, ITOCKOJIbKY MHIEKC HEHACHI-
IIEHHOCTU CHMKaeTcs y D. trenchii Tipy TeMIiepaType
oKpyxatoleir cpeabl, u pasuuna ¢ Cladocopium C3
emle OOJIbIIIE YBEJIMYMBACTCS IIPU TeMIIepaTypHOM
crpecce [19]. MHTepecHO, uto cooTHomeHnue AT/
MTI AT y D. trenchii o cpaBHEHUIO C CUMOUOHTAMU
Cladocopium obu1o 6onbmie. CootHomenue AT/
MTI'ATI" B MeMOpaHe UMeeT pelarolnee 3HauYeHUE IS
NpPaBUJIBHOTO (PM3MOJIOTMIECKOTO (DYHKIIMOHUPOBA-
Hus, mockoibKy AT ssBnstioTcst 6mciioiiobpasyro-
mum aunuaoMm, a MIIAD wer [97]. TloBblieHHas
TePMOCTOUKOCTb D. trenchii MOXeT ObITb HAMIPSIMYIO
CBsi3aHa Cc 0oJjiee BBICOKMMHU cooTHotmeHusmu A1/
MTI'AI" naxke B OTCyTCTBHE TeIlJIOBOro crpecca. Ha-
npoTuB, BocnipuuMuuBocTh Cladocopium C3 moxer
OBITH CBSI3aHA C OOBIYHO 00JIee HU3KMMU OTHOIIIECHNSI -
vu ATAT/MTAT B codeTaHUM C HECITOCOOHOCTBIO pe-
KOHCTPYMPOBATh rAJIAKTOJIUIIUIHEIA ITPOMHUIIL €ro XJIO-
POILTACTOB B OTBET Ha MOBLIILICHNE TeMIiepaTypsl [19].

HenasHo ObLT TpoOBeIeH SKCIIEPUMEHT IO KCIIe-
PUMEHTAJILHOMY O0O€CIBEYMBAHUIO MSITKOTO Kopa-
na Sinularia sp. pu KpatrkoBpeMeHHOM (36 4JacoB)
JIEMCTBUM TOBBIIIEHHONW Temnepatypbl [20]. Bpumn
3aMeUYeHBI pe3KUe U3MEHEHHUS B IUITUIOME TPOITYE -
CcKoii amplyoHapuu. Ecim comep:kaHue OCHOBHBIX
zamacHbix (TT', MAIAT 1 ©B) u cTpyKTypHBIX JIU-
nunoB (DJI) gocToBepHO HE M3MEHUIIOCH OTHOCH-
TE€JIbHO KOHTPOJILHEIX 00pa3loB, TO YPOBHHU XJIOPO-
dunna, mmmkomunuaos, ®U u OX ¢ Ci4_ ;3 [THXKK
cyliecTBeHHO cHu3mWuch [20]. beina HapylieHa ecte-
CTBEHHAsI CYyTOYHAsI IUKIMYHOCTb B YPOBHE HEKOTO-
PBIX MOJEKYISIPHBIX BUAOB INIMKOJUIIMAOB, UTO TO-
BOPUT O HapyILIEHUSIX (DOTOCUHTETUYECKOTO armnapa-
Ta 300KCAHTEJUI, IPOUCXOISIINX IIPU TEPMHUIESCKOM
crpecce [20]. Cpenn MOIeKyJISIPHBIX BUIOB JIMITUIOB
JIOCTOBEpHBbIE MU3MEHEHUSI HabJI0daaInuch B mpodu-
11X X u PD. Mbl nmostaraeM, yto OO gasisieTcs oc-
HOBHOI MUIIIEHBIO IIPoIIiecca 00eCIIBEUMBAHMSI, O YEM
CBUIETEILCTBYIOT CHIKEHUE YPOBHSI DD, 3aMellieHIe
aJIKWJI/allMJIbHBIX MOJICKYIISIPHBIX BuaoB PO Ha nua-
LIWJIbHBIE, TTIOSIBJICHUE TTPOMYKTOB ruapou3a (JIOD) u
OKHUCJIEHHBIX Mpou3BoAHbIX PO (okPI) [20]. U3-
BECTHO, YTO KOJIOHMM KOPaJJIOB coAepKaT pa3HO00-
pa3HbIe MOJIEKYISIPHBIC BUIBI JM30TIHMIIepodocdo-
JIMITUIOB [63], KOTOpBIE CBS3aHbBI C MOAY/ISILIUEN MEM-
OpaHHBIX CBOMCTB KJIETOK KopaJuioB [83], omHako
OKHCJIeHHBIe (pochONMUITMIbl B YJACTUYHO OOeCIIBe-
YEeHHbIX KopaJulax oOHapyXeHbl He Obuu. [Tomoxe-
HUE sn-2 B OCTaTKe INMIeprHaA TakKuX Gochoamnimm-
noB comepxutT okuciaeHHble I[THXKK. JInmnmosr
CXOXel CTPYKTYpbl YYaCTBYIOT B PeryjsliMyd BOCHa-
JIeHUsI, TpoM0OO3a, aHTMOreHe3a U APYTMX BasKHBIX
IIPOLIECCOB Y BHICIIINX KMBOTHHIX [98]. OKucneHHbIE
dochonunuabl MOTyT HapylllaTh CTPYKTYpYy KJIETOU-
HBIX MeMOpaH, IOCKOJBKY OKMCJICHHEIEC allWIbHEIC
Henyd oOpallleHbl B BOAHYIO Cpedy, 4YTO HejlaeT UX
Ne 5
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dusnyecku OOCTYIMHBIMU IS Yy9acTUsS B CUTHAJIb-
HBIX COOBITHSIX, BKJIIOYAS U paclio3HaHue Makpodara-
mu [99]. IpennonoxuteabHO OoKPD MOXeT ObITh
CUHTE3UPOBAH IyTeM MPSIMOTO OKUCICHUS MOJICKYJT
®D wimm stepudukaumeit JIDD OKUCIEHHBIMU
IMTH2KK. OpgHOoBpeMeHHOE mosiBicHUE nu30-PDO u
ok®D npu obecuBeYnBaHUM Sinularia Sp. yKa3blBaeT
Ha BO3MOXHYIO OMOCUHTETHMYECKYIO CBSI3b MEXKIY
mm30-OD u okDd3I [20].

COBJIIIOAEHUE OTUYECKMNX CTAHIAPTOB

Hacrosimas cratbsd He COmEepXUT KaKUX-JIMOO MCCIIe-
IOBAHM C y9aCTHEM JIIOJIeI U JKUBOTHBIX B KQUeCTBE 00b-
€KTOB UCCJIeIOBAHU.
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The Coral Lipidomes and Their Changes during Coral Bleaching

T. V. Sikorskaya*- # and A. B. Imbs*
#Phone: +7 (423) 231-09-05; fax: +7(423)2310905; e-mail: miss.tatyanna@yandex.ru

* Zhirmunsky National Scientific Center of Marine Biology, Far Eastern Branch of the Russian Academy of Sciences,
ul. Palchevskogo 17, Viadivostok, 690041 Russia

Numerous species of coral polyps form the structural basis of tropical coral reefs. Coral polyp tissues are rich
in lipids. Currently, information on the composition of fatty acids and coral lipid classes is reviewed, however,
each lipid class represents a complex spectrum of molecular species of lipids, which is defined as the lipidome
of a biological system. Scientific works on human and higher terrestrial animal lipidomes have been published two
orders of magnitude more than on marine organism lipidomes, and the data on coral lipidomes are very scattered.
The existence of symbiotic coral species is completely dependent on the presence of intracellular microalgae — zo-
oxanthellae, the loss of which is called coral bleaching and leads to the death of the entire coral reef. When bleach-
ing occurs, significant changes in the lipid profile of corals occur. This paper summarizes information on the com-
position of common lipids, fatty acids, and molecular species of polar and nonpolar lipid classes of octocoral and
hexacoral polyps, as well as their symbionts, gives general mechanisms of coral bleaching, and shows the impor-
tance of lipid indicators in the study of this process. The transition from classical integral indicators to lipidomic
analysis opens up new possibilities in the study of biochemistry and ecology of coral.

Keywords: lipidome, lipid molecular species, corals, coral bleaching, lipidomic, symbionts, mass spectrometry
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