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PE®EPAT

Junnomuas padota 69 crpanui, 27 pucyHKoB, 13 tabnui, 45 UCTOYHUKOB, |
PUIIO’KEHHE.

MUKPOBOJAOPOCJIM, DUNALIELLA SALINA, KAPOTHUHOI'EHE3, pB-
KAPOTHUH, XJIOPOO®WUJIJI, DSKCIIPECCUA TEHOB, ®OTOCUCTEMBI,
CTPECC, IUTATEJIbHASA CPEJA, BUOI'EHHBIE DJIEMEHTHI.

[lenp paboOThl M €€ aKTyaJIbHOCTh 3aKJII0YaeTCs B M3YYEHHE OCOOCHHOCTEH
KapOTUHOTEHE3a, YPOBHS JKCIPECCHH KIIIOUEBHIX T€HOB OMOCHMHTE3a [-KapoTWHA, a
Takke (poToxmMmuyeckord akTUBHOCTH QoTtocuctem B kietkax Dunaliella salina
mramma |IBCE D-1 npu KynbTHUBHPOBAaHUM Ha Cpelax, ACPHUIMTHBIX MO OMOTEHHBIM
sanementam (N, K+P).

OOBEKTOM HCCIEOBaHUS CIYXHJIa 3€lieHas >KTyTHKOBash MHKPOBOAOPOCIH
Dunaliella salina (mramm IBCE D-1) u3 xosmreknuu PecnyOnuKaHCKOTO IIEHTpa
anbronoruu Muactutyra 6uodpusnku u kiaetounoit nwxxkenepun HAH bemapycu.

[IpenmeTom wucciaenoBaHUS SBSUIMCh MUTMEHTHBIM COCTaB, (DOTOXMMHYECKAsS
aKTUBHOCTh (POTOCHCTEM U YPOBEHb SKCIPECCHHM KIIOYEBBIX TEHOB OHOCHMHTE3a
kapoTuHOUI0B B Kietkax Dunaliella salina npu BosneiictBun nedumnmra N, a Taxke
K+P B nurtarensHOM cpene.

B nporuiecce paboThl ObUTM MOMYYEHBI CIACAYIOUINE PE3YIbTaThl: HaKOIJIEHUE [3-
KapoTMHA B YCIOBUAX naeduimra azora Ooznee 3()PEKTUBHO, MO CPABHEHHIO C
KOHTpOJIeM, a Takxke aepuuutoM Kamusg U ¢docdopa. Ilpu KyrnbTUBUPOBaAHUU
Dunaliella salina na cpenax, nebunuraeix mo N wu K+P, perucrpupyrorcs
noBbIllieHHbIe ypoBHU dKcnpeccun reHoB PSY, PDS, LCY. CoderanHoe paeiicTBue
nedunTa OMOTCHHBIX DJJIEMEHTOB B TMHTATEIbHONW Cpele U CBETa BBICOKOM
MHTEHCUBHOCTU OoJiee 3(PPEKTUBHO MO CPAaBHEHHIO C JEHCTBUEM TOJBKO JAedULINTA
OMOTeHOB. YCTaHOBJICHO NPEUMYIIECTBEHHOE ToAaBieHue akTuBHOCTH DC2 B
kinerkax Dunaliella salina, kyneruBHpyembIx Ha cpene, AeQUIUTHON MO a30Ty, MO
CPABHEHUIO C KOHTPOJIEM U BAPUAHTOM C AepuuuToM Kanus u ¢pochopa, YTO MOKET
OBITH KITFOYEBBIM (DAKTOPOM 3aITyCKa MOBBIIIIEHHOTO CHHTE3a B KJIETKaX BOJOPOCIH [3-
KapoTHHA, KaK aHTUOKCHAAHTA, IMPEAOTBPAIIAONIETO H30BITOYHOE HAKOIJICHHE B
XJIOpOIUTacTaX aKTUBHBIX (OpPM  KHUCIOpOJa, B  YaCTHOCTH, CHHTJIETHOTO
MOJIEKYJISIPHOTO KHUCTIOPO/ia, TeHEpalysi KOTOPOTO YBEIMUUBACTCS MPU MOBPEKACHUN
KOMIIOHEHTOB HJIM HapyIIeHnn GyHKITMOHUPpOoBaHus KoMiiekcoB DC2.

HoBu3Ha mONMy4YeHHBIX pPE3yJNbTATOB 3aKIIOYAaeTCI B TOM, YTO BIIEPBBIC
U3ydeHbl 0COOCHHOCTH KapoThHOTeHe3a B kietkax Dunaliella salina mramma IBCE
D-1 u mokazaHa BO3MOXKHOCTh MOJXY4YeHHsI OMOMACChI 3TOTO IITaMMa, 00OTralleHHOM
B-KapoTHHOM, ITyTeM MOAU(HUKAIINHN YCIOBUS KYTbTUBHPOBAHUSI.



POD®EPAT

JlpimioMHast mpana 69 craponak, 27 MamroHkay, 13 Ttabmin, 45 xpbiHin, 1
JajaTak.

MIKPABOJAPACIII, DUNALIELLA SALINA, KAPATBIHATEH33, -
KAPATBIH, XJIAPA®IJI, DKCIIPACISI TEHAY, ®OTACICTAMBI, CTPAC,
ITAXBIYHAE ACSPOJI3E, BIATEHHBISA DJIEMEHTGHI.

MbTa mparpl 1 f€ aKTyalbHacllb 3aKiiovacilia Y BBIBYUIHHI acaOniBaciisy
KapaTbhIHAT€Hd3a, Y3POYHS SKCIPACil KIIOYaBBIX TeHay OisfciHTI3y [-KapaTblHa, a
Takcama (oraximiuHail akTeIyHacHi ¢orocictam y kiaerkax Dunaliella salina mramy
IBCE D-1 npbI Ky/nbThIBaBaHH1 Y TAXBIYHBIM acspO3i, A3(PILBITHRIM Ma Oi1IreHHBIX
sanemenTtax (N, K+ P).

AO'exkTaM gacienaBaHHS CHYXKbUIa 3sIEHAs SKTYThIKaBas MIKpaBOJapacilb
Dunaliella salina (mram IBCE D-1) 3 xanekuen PacryOmikaHckara IDHTpa
anbrayorii [nctertyta 615031k 1 kietauHail iHxxbiHepbll HAH benapyci.

[Ipanmeram pgaciemaBaHHs 3'SYNsUlCS MITMEHTHBI CKJaJ, (oTaxiMiduHas
aKThIyHAaclb (oTacicTaM 1 Y3pOBEHb HKCIPACIl KIIIOYABbIX TeHay OlSCIHTIZY
kapatbiHOinay y kietkax Dunaliella salina nper y3n3esuni mpdinsity N, a Takcama
K + P y naxxsIyHbBIM acsipoaasi.

VY mpampce paboThl ObuTl aTphIMaHbl HACTYMHBIA BBIHIKI: Ha3allalllBaHHE [3-
KapaTbIHYy Ba YMOBax J3a(ilbITy a30Ty Mpaxo/3iia 00bil 3(eKTbIVHA, Y TapayHaHHI
3 KaHTpojeM, a Takcama mdinsitam kamis 1 gocdapy. Ilpsl KyabThIBaBaHHI
Dunaliella salina na acspommzsax, m¢inpiteeix nma N 1 K + P, parictpyrormma
NaBBIIaHBIA ¥3poYyHi skcnpacii renay PSY, PDS, LCY. CymecHae m3essHHE IPQILBITY
OISITEHHBIX JJIEMEHTAY y MaXKbIYHBIM acSIpoAJ31 1 CBATIA BBICOKAW I1HTIHCIYHACLI
Oonbil dekThiyHA Y mapayHaHHI 3 J3€THHEM TOJIbKI JPQIIBITY OisSTeHHBIX
JJIeMEeHTay. YCTaHOYJIeHa NepaBakHae mnajaysieHHe akThlyHacui PC2 y KieTkax
Dunaliella salina, sixisi KynpThIBaBajdi y TaXKbIYHBIM acspoan3i, MI(QINBITHBIM Ia
a30Ty, y NapayHaHH1 3 KaHTPOJIEM 1 BapbIsiHTaM 3 A3¢iubiTam Kamis 1 pochapy, mro
MOXa OBbIlb KJIKOYaBbIM (pakTapaM 3allyCKy MaBbIllIaHara CiHTA3Y Y KIEeTKax
BoJlapacili B-KapaThIHy, SIK aHTBIAKCIJIAaHTA, SIK1 MpayXijise 3aIilIHsie Ha3anallBaHHe
¥ XJjapamiactax axkThIyHbIX (opmay Kiciapoay, Yy TMpbIBaTHAcCIll, CIHTJIETHara
MaJieKyJsipHara Kicaapojy, TeHepalbls sKOra MaBsuliyBaellla Mpbl MaIIKOIKaHHI
KaMmaHeHTay a0o mapyusHHI QyHKIbIIHaBaHHS KoMILiekcay OC2.

HaBizHa aTpbIMaHbIX BBIHIKAY 3aKjiroyaelia y TbhIM, IITO YHEPIIBIHIO
BBIBYYaHBI acalJiBacili kapaTeiHarens3a y kierkax Dunaliella salina mramy IBCE
D-1 1 maka3aHa marybIMaciib aTpbIMaHHsI OlsiMachkl IaTara mramy, yz0aradaHaii [3-
KapaTblHaM, IUIsIXaM Maabl(ikanbli YMOY KyJIbThIBaBaHHSI.



ABSTRACT

Diploma project 69 pages, 27 figures, 13 tables, 45 sources, 1 adjunct.

MICROALGAE, DUNALIELLA SALINA, CAROTINOGENESIS, B-
CAROTIN, CHLOROFILL, EXPRESSION OF GENES, PHOTOSYSTEMS,
STRESS, NUTRIENT MEDIUM, BIOGENIC ELEMENTS.

The purpose of the work and its relevance is to study the characteristics of
carotenogenesis, the level of expression of key -carotene biosynthesis genes, as well
as the photochemical activity of photosystems in Dunaliella salina cells of strain
IBCE D-1 when cultured in the nutrient medium with deficient in biogenic elements
(N, K+ P).

The object of the study was the green flagellated microalga Dunaliella salina
(IBCE strain D-1) from the collection of the Republic Algological Center of the
Institute of Biophysics and Cell Engineering of the NAS of Belarus.

The subject of the study was the pigment composition, photochemical activity
of photosystems and the expression level of key carotenoid biosynthesis genes in
Dunaliella salina cells under the influence of N deficiency, as well as K + P in the
nutrient medium.

In the process, the following results were obtained: the accumulation of -
carotene in conditions without nitrogen is more effective compared with the control,
as well as a deficiency of potassium and phosphorus. When culturing Dunaliella
salina in the nutrient medium without N and K + P, increased levels of expression of
the PSY, PDS, and LCY genes are recorded. The combined effect of a deficiency of
nutrients in a nutrient medium and high-intensity light is more effective than the
action of a deficiency of nutrients only. The predominant suppression of PS2 activity
in Dunaliella salina cells cultured on a nitrogen-deficient medium was established
compared with the control and the variant with potassium and phosphorus deficiency,
which may be a key factor in triggering increased synthesis of [-carotene in algae
cells as an antioxidant that prevents excessive accumulation of reactive oxygen
species in chloroplasts, in particular, singlet molecular oxygen, the generation of
which increases when the components are damaged or the functioning of the PS2
complexes is impaired.

The novelty of the obtained results lies in the fact that for the first time the
features of carotenogenesis in Dunaliella salina cells of strain IBCE D-1 were
studied and the possibility of obtaining biomass of this strain enriched with B-
carotene by modifying the cultivation conditions was shown.



