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AHHOTaNHUA

XJ1aMHIOMOHA/1a — PO/l OTHOKJIETOYHBIX 3eJIEHBIX BOJOpoc.Ieii u3 ceMeiicTBa XJIaMUI0MOHA/I0BbIE
(Chlamydomonadaceae). Muorue Bujbl epeIBUralOTCs MPH MOMOINH KIYTHKOB. OObIYHO KaK/Ias KJIeTKa-
BOJIOPOCJIb CO/IEPKUT JB€ COKPATUTENbHbIE BAKYO0JIH, OAUH KPYNHbIA XpoMaTo(op ¢ NUPEHOUI0M, a TAKIKE
KPaCHBI CBETOYYBCTBUTEJILHBII I71a30K. Pa3MHokaeTcs M010BBIM M OecnojibiM criocodamu. IlosioBoii
npouecc y 00J1bIIHHCTBA BUI0B — U30raMMusl, pexke rereporaMmus  ooraMmusi. 3Urora nocje cTaju noKos
o0pa3zyeT 300cHOPHI, U3 KOTOPHIX BhIpacTaeT B3pociiast 0codb. [lutanue aBroTpodHoe u rereporpodHoe.
HNuTepecHasi 0c00€HHOCTH XJIAMUI0OMOHA/I - HAJTHYNE HOHHBIX KAHAJIOB, AKTUBHPYEMbIX cBeTOM. TexHoJiorus
KYJbTHBHUPOBAHUSA XJIAMHMIOMOHA/IbI I03BOJIsIET eil MCI0/Ib30BaThCA B KauecTBe KOPpMOBOi 100aBku. Cniocod
3aKJII0YAeTCsl B TOM, YTO XJIAMHAOMOHATY BHIPAIIMBAIOT HA KUIKOH NHTATeIBLHOM cpeie, coepskamieit
HUTPAT KaJIusl, CyJb(aT Maruus, ABy- WIN oJHO3aMelleHHbIH GocdaT Kanus, cMeCb MUKPO3JI1eMEHTOB, BOAY
u 30-120 Mkr/a iioauaa Kajausa. ITo odecrnevynBaeT MOBBIIIEHHE BHIX0Aa OMOMACCHI XJIaMHJIOMOHA/IBI, 4 TAKKe
YBeJIMYUBAaeT coJdepkaHue B Hell Oe/ika U KAapOTHHA. XJIAMHIOMOHA/A IIHMPOKO MCIOJIb3yeTCsl KaK
MO/IeJIbHBIH 00bEKT B MPOILECCaAX MUHEPAJIHLHOI0 MUTAHUSL, 1CTBUS CTPECCOPOB, JIUNMUTHOT0 MeTa00au3Ma.
Hekortopbie myTanTbl C. reinhardtii ucnosns3yrores B ucciienoBanusx omocunresa genka. biarogaps
NMUTAHUIO PACTUTEILHON NMUIEH, MOKHO HAWTH NPUMEHeHUEe XJIaAMUI0OMOHA/IbI TIPH MPOU3BOICTBE
ounoronsmBa. Ho, kak BBISICHIJIOCH, B yci10BUAX HegocTaTka CO2 U COJIHEYHOr0 CBETa XJaMHI0MOHA/Ia
Croco0Ha nepexouTh HA MUTAHME 1eJIJII0J1030ii. JIJ1s1 3TOro oHa BbIe/IsieT BO BHELIHIOKW cpeay ¢epMeHT
IHAOTIIOKOHA3Y.

KnroueBbie cnoBa: XJ1aMHUI0MOHA 1A, K'Y THKH, COKpAaTUTENbHBIE BaKyOJIH, XpoMaTohop, GepMeHT 3HAOTITIOKOHA3A.

CHLAMYDOMONAS AS A MODEL OBJECT IN BIOLOGY AND GENETICS
Kostina A.S.,, Remizova I.A.!, Lopatina V.E.!, Mandzhieva A.A.

'FSBEI HE VolgSMU Of the Ministry of Healthcare of the Russia — Federal State Budgetary
Educational Institution of Higher Education "Volgograd State Medical University" Of the
Ministry of Healthcare of the Russian Federation, direction of preperetion "Biology"”, Russia,
Volgograd, e-mail: kostinaann1998@gmail.com

Annotation

Chlamydomonas is a genus of unicellular green algae from the Chlamydomonad family
(Chlamydomonadaceae).Many species travel with flagella. Typically, each algae cell contains two contractile
vacuoles, one large chromatophore with a pyrenoid, and a red photosensitive eye. Propagated by sexual and
asexual methods. The sexual process in most species is isogamy, less often heterogamy and oogamy. The
zygote after the resting stage forms zoospores, from which an adult grows. Autotrophic and heterotrophic
nutrition. An interesting feature of chlamydomonas is the presence of ion channels activated by
light.Chlamydomonas cultivation technology allows using it as a feed additive. The method consists in the fact
that chlamydomonas is grown on a liquid nutrient medium containing potassium nitrate, magnesium sulfate,
disubstituted or monosubstituted potassium phosphate, a mixture of trace elements, water and potassium
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iodide. This provides an increase in the yield of Chlamydomonas biomass, and also increases the content of
protein and carotene in it. Chlamydomonas is widely used as a model object in the processes of mineral
nutrition, the action of stressors, lipid metabolism. Some C. reinhardtii mutants are used in protein
biosynthesis studies. Due to the nutrition of plant foods, one can find the use of chlamydomonas in the
production of biofuels. But, as it turned out, in conditions of lack of carbon dioxide and sunlight,
chlamydomonas can switch to cellulose nutrition. For this, it secretes the enzyme endogluconase into the
external environment.

Keywords: chlamydomonas, flagella, contractile vacuoles, chromatophore, endoglucanase enzyme.



BBenenue.

X 1aMHUIOMOHAa — POJI OJHOKJIETOYHBIX 3€JIEHBIX BOJIOPOCTICH U3 CEMENCTBA

Xnamugomonanoseie (Chlamydomonadaceae).

MHorue Buibl MOTYT aKTUBHO IIEPEBUTATHCS C IOMOIIbIO BPALLATEILHOTO ABHXKEHUS ABYX
KT'YTHKOB, KaK Obl BBUHUUBASICh B BOY. OOBIYHO KaXKJasi KJIIETKA-BOJOPOCIb COJEPKUT J1BE
COKpATHUTENbHbIE BAKYOJH JUIsl PETYJISALMU OCMOTHUYECKOIO 1aBJI€HHUS, OJUH KPYIIHBINA
Xpomatodop ¢ MUPEHOUAOM B €T0 HIDKHEH 4acTH, a TaKKe KPaCHOE MUTMEHTHOE TeIbIIe,
Ha3bIBAEMOE KPACHBIM CBETOYYBCTBUTEIBHBIM TJ1a3KOM. [ T1a30K mpencTaBiseT co00il CKoruieHue
17100yJ1, COAEPIKAIIMX KPACHBIN MUIMEHT — reMaToxpoM. [J1a30k pearupyer Ha CBET, U
XJIAaMHUJIOMOHA/1a C TIOMOLIbIO OMEHUS KTYTUKOB JABHKETCS 110 HAIPABJICHUIO K CBETY — 3TO

Ha3bIBACTCA IOJTOKHUTCIbHBIM (i)OTOTaKCI/ICOM.

Pasmuoxaercs mosnoBsIM U 6ecroibiM criocodbamu. [lonoBoii mporiecc y 607IbIIMHCTBA BUJIOB —
M30TaMusl, peKe TeTeporaMusi ¥ ooraMusi. 3urora mocjie CTaauu MOKOos MPOXOIUT Yepe3 Meo3,
00pa3ys 300CIOpbI, U3 KOTOPBIX BbIpAacTaeT B3pociast oco0b. Bee cranuu, KpoMe 3UroTsl,

TrarlJIOuIHHBI.

[Tutanue aBroTpodHOE U rereporpoduoe. ['erepoTpodHOE MUTaHNE MyTEM MUHOIUTO3a. B
pe3yabTate (oToCHHTE3a yecBauBaeTcs 1-2 % COMHEYHOM YHEPTUH, UTO XapaKTEPHO IJIs
OosbIMHCTBA pacTeHu. OHOM U3 UHTEPECHBIX OCOOCHHOCTEH XJIaMUIOMOHA]T SIBJISIETCS

HAJIMYUC Y 9TUX BOI[OpOCJ'ICﬁ HNOHHBIX KaHAJIOB, HAIIPAMYIO dKTUBUPYCMBIX CBETOM.
IIuraTtenbHbIE Cpeabl IJidA XJIaMuJa0MoHa/AbI.

TexuHomorus KYJbTHUBUPOBAHU MPIKpOBO,Z[OpOCJ'ICfI, ouomacca XJIaMUJOMOHAAbI, COACPKaIlas
BBICOKHM MMPOLCHT Oenka u KapOTHHAa, MOXKET UCIIOJIB30BAaTLCA B 3BEPOBOJICTBC KaK KOpMOBas

nmobaBka.

CymHocTh crocoba 3aKiIo4aeTcsi B TOM, YTO XJIaMUOMOHA/TY BBIPAIIUBAIOT HA KHUIKOH
MUTATENbHOM cpeie, coaep Kalle HUTpaT Kalus , CyJib(ar Maraus, IBy-HJId OJHO3aMeIleHHbIH
docdar kanus, cMecb MUKPO3JIEMEHTOB, Boay U 30-120 MKr/n flonuia Kauuvs, B HAKOTIUTEIIbHOM
peKUMe MU MepeMEIINBaHUH U OCBEIICHUH 10 MAKCUMAJIBHOTO HAKOIJICHUS OOMAcCChI.

Cnoco0 oOecIieunBaeT MOBBIICHHE BbIXOJa OnoMaccel XJIaMUJIOMOHAAbI, a TAKKEC YBCIIMUCHUC

CoJIepKaHus B Hel OeKa M KapOTHHA B 3aBUCUMOCTH OT JI03bI HOUIA KaIus , BHOCUMOTO B

JKUJKYIO IUTATEIIbHYIO CPEAY .



XJ/1aMHJIOMOHAIA KAK MOJEJLHBLIH 00LEKT.

OTHOCHUTENbHAA JIETKOCTh noaAcCpIKaHuA KJICTOYHOMH KYJbTYPbI XJIAMUJIOMOHAI B J'Ia60paTOpHBIX
YCJIOBHAX CTajla HpH‘iHHOﬁ HX HUCIIOJB30BaHUA OJId U3YUCHHUA I'CHCTUKU 06pa3OBaHI/I${ JKTYTHKOB

" JUHAMHKHU XJIOPOILIACTOB, @ TAKXKC JAPYIrux 3a1a4.

N3BectHo muoro myrtantos C. reinhardtii, koTopbie SBIsSIOTCS yIOOHBIME O0BEKTAMH IS
MCCIIEIOBaHMS PA3JIMYHBIX OHOJIOTHUYECKUX TPOIIECCOB — MOBMIKHOCTH XKI'yTHKa, (DOTOCHHTE3a

WM OMOCHHTE3a OelIKa.

Tak kak BereratuBHbie kiaetku Chlamydomonas B Hopme rarmioun b1, 3pPEeKThl MyTaIni

IMPOABJIAOTCA 0e3 HCO6XOI[I/IMOCTI/I IMMOCJICAYOIIUX CKpGH.IHB&HHfI.

Taxxke XJ1aMHIOMOHA/Ia IIUPOKO UCTIOTIB3YETCs KaK MOJICIbHBINA O0OBEKT B (PU3NOJIOTUUECKUX,
TeHETUYECKUX U OMOXUMHUYECKHUX UCCIIEIOBAHUSX, HAIPABICHHBIX HAa U3YUYSHHUH Ipoliecca
(doTOCUHTE3a, MUHEPAJIBHOTO TUTAHMSI, IEHCTBUS CTPECCOPOB, OPraHU3AI[MH LIUTOCKENETA,
CTPYKTYpbI KJIETOUHON 000JI0UKH, JIUIHUIHOTO META00IN3Ma U pa3BUTHS KyJIbTYphl. Beé aTo
IpEeCTaBIsIeT COOOW OCHOBY JJISi CHCTEMHO-OMOJIOTHYECKUX UCCIICAOBAHUH XJIaMUIOMOHA/IBI.
OpHO U3 TaKUX HaNpaBJIeHUH 1ernecoo0pa3Ho choKycupoBaTh Ha UCCIEAOBAHUN JUHAMUKH B
MPOLIECCEe POCTa MEPUOANUECKON KyJIbTYpPhl XJIaMHIOMOHAbI TP Pa3HbIX TPOPUUECKUX

YCIIOBUAX U aKKJIMMAallHuH.

W3BecTHO, 4TO OJHOKIIETOYHAS BOJIOPOCIb, TOJOOHO OaKkTepusiM, TpudaM 1 )KMBOTHBIM,
CIOCOOHA MUTATHCS PACTUTEIHLHON MUIIEH. DTa 0COOCHHOCTh XJIAMHIOMOHABI MOXKET HANTH

IPUMEHEHNE IIPU MTPOU3BOJCTBE OMOTOILINBA.

Ho, xak BBISICHUIIOCH, YTO €Il€ HEe BCE OCOOCHHOCTH 3TOr0 OpraHu3Ma N3BECTHBI YUEHBIM.
W3BecTHO, uTO B ycnoBusax Hegoctatka CO2 1 COTHEUHOTO CBETA XJIaMUIOMOHAa CliocoOHa

MNEPEXOJUTh HA TUTAHUC IICJUTIOI030H.

I[J'IH 9TOr0 OHa BBIACIIKICT BO BHCIIHIOKO CpEay CIeLuaIbHbBIN (I)CpMCHT — OHAOTJIFOKOHA3y. On
pacietiIA€T MOJICKYJIbI LICJIUIIOJIO3Y Ha OTACIIBHBIC CaXapa, KOTOPBIC 3aTEM BCACBIBACTCA

BOJIOPOCITBIO.
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