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1. TeopeTryHe Ta eKCIIEpUMEHTAIbHE OOI'PYHTYBAaHHS €(DEKTMBHUX YMOB KPiOKOHCEPBYBaHHSI IPDKIKOIOLIOHNX

rpu6iB Candida albicans

2. Theoretical and experimental justification of effective cryopreservation conditions of Candida albicans yeast-like
fungi

Pedepar:

1. O6'eKT BOCIIIKEHHS - IPOLECU KPIOKOHCEPBYBAaHHSI Ta 30€PE>KEHHS )KUTTE3AATHOCTI 1 6i0J10rYHMX
BJIACTUBOCTEN ApDKIpKonoaioHux rpubis C.albicans. Meta po60TH - po3po6Ka Ta eKCllepUMEHTaJIbHe
0OIrpyHTYBaHHS €(PEeKTUBHUX YMOB KPiOKOHCEPBYBaHHS ApiKIKonoaioHux rpubis Candida albicans. B po6orTi
BHMKOPHCTOBYBaJIA HACTYIIHI €KCIIEPUMEHTAJIbHI Ta TEOPETUYHI METOIU: MiKpPOOi0JIOTiuHi, KpiobioJoriyHi,
LIMTOJIOTIYHi Ta 6i0XiMiYHi MeTOIM; OJIiMepa3Hy JaHIIoroBy peakuito (I1JIP); npoTo4Hy HUTO(IYOPUMETPIIO i
CKaHy04y KOH(pOKaIbHY MiKPOCKOIIiI0; METOJIM MATEMATUYHOTO MOJIEJIIOBAHHS i CTATUCTUYHOI OOPOOKM OTPMMAHUX
pesysbTaTiB. Alaparypa: nporpamHuil 3aMmopoxysau "Cryoson” (Germany); ammitigikarop "Tepuuk” (JHK-
TexHoJIoris, Pocis); nporounnii nurtopiyopimerp FACS Calibur (BD, USA); naszepHuiil CKaHyrounii KOHQOKaIbHUI
mikpockor LSM 510 meta (Carl Zeiss, Germany). [IpoBeieHO TeOpeTUYHY OLIiHKY 3aJI€XKHOCTi 3HaYeHHSsI eeKTUBHO]

MIBUAKOCTI OXOJIOJIKEHHS Bif] IPOLIECIB BHYTPIITHBOKJIITUHHOTO KPUCTAJIOYTBOPIOBAHHS IPU 3aMOPOKYBaHHi



opixmxonoznioHux rpubis C.albicans B po3unHax NpoOHMKaYoro Kkpionporekropa IJMCO i orpumaHo
eKCIIepMMEeHTaJIbHE MiITBePI)KeHHs BiATIOBiTHNUX TEOPETUIHUX Pe3yJbTaTiB. PO3p06sieHO NPOTOKO €PEeKTUBHOTO
PeKUMy KpiOKOHCEpBYBaHHS ApikaxononioHux rpubis C.albicans, BioBigHO 10 SIKOTO CyCI€H3ii KJIiTUH 11bOrO
MiKpoopraHiamy B 5%-Hux po3zunHax JIMCO a6o riileprHy Ha MMBHOMY CYCJIi OXOJIO[KYIOTb 3i MIBUIKICTIO Bifg 3,5
1o 7°C/xB 1o -40°C 3 HaCTymHUM 3aHyPEHHSM Y Piikuii a3o0T. Lle pexxum 3abesnevye 36epeskeHHs JKUTTE3NATHOCTI
65113bK0 90% KiliTHH. BeTaHOBIEHO, 0 36epiranHs rpu6is C.albicans npu crabinbHiil Temneparypi -196°C
IIPOTSITOM YOTUPbOX POKIB (TEPMiH CIIOCTEPEKEHHS) HE IPU3BOAUTDH JIO OAATKOBOI 3arubeJli KIiThH i 3abe3neuye
36epe>KeHHs TeHETUYHO JeTepMiHOBaHUX 6iosioriunux BiactusocTel rpubis C.albicans, ski BUKOPUCTOBYIOTb 4J18 iX
ingukauii, inenTudikauii i € paxTopamu NaToreHHoCTi (acUMInALis i pepMeHTallist ByraeBOMiB, YyTIUBICTh 10
AHTUMIKOTAYHUX IIPENapaTiB, aAre3uBHi B1aCTUBOCTI). PO3po6sieHuil NPOTOKOJ PEKOMEHA0BAHO 151 33CTOCYBAHHS
B IPAKTULi MiXKHAPOJHUX, HAL[iOHAJILHUX Ta BiJOMUYNMX KOJIEKLi i 6aHKiB MiKpDOOHMX KyJbTyp. EpekTuBHICTh
PO3pobJIeHOl TEXHOJIOTii KPIOKOHCEPBYBaHHS IpibkmKkomnoznioHux rpu6is C.albicans anpo6oBaHa B ymMoBax
HusbkoremnepaTtypHoro 6aHky 6iosioriynux 06'extiB IITKiK HAH Vkpainu.

2. The research object - the processes of cryopreservation and preservation of the viability and biological
properties of yeast-like fungi C.albicans. The research aim - development and experimental validation of effective
cryopreservation conditions for yeast fungi Candida albicans. Research methods: microbiological, cryobiological,
cytological, biochemical, PCR, flow cytometry and scanning confocal microscopy, the methods of mathematical
modeling and statistical analysis of the results. Equipment: Software freezer "Cryoson" (Germany); cycler "Tertsik"
(DNA Technology, Russia); flow cytometry FACS Calibur (BD, USA); laser scanning confocal microscope LSM 510
meta (Carl Zeiss, Germany). A theoretical evaluation of the effective values depending on the cooling rate of the
processes of crystal formation during freezing of intracellular yeast-like fungi C.albicans in solutions of
penetrating cryoprotectant DMSO and obtained experimental confirmation of the theoretical results. An effective
regimen of cryopreservation protocol of C.albicans fungi has been designed. According to this regimen the cell
suspensions were cooled in 5% solutions of DMSO or glycerol at a rate of 3.5 to 7°C /min down to -40°C with
following plunging into liquid nitrogen. This regimen ensures the preservation of viability higher than 90% of the
cells. It has been shown, that long-term storage of C.albicans fungi in low-temperature bank at a constant
temperature does not lead to an additional cell death, and ensures the safety of their genetically determined
biological properties. It has been established that the freezing of the developed protocol ensures the safety of
C.albicans fungi genome. It is noted that the cells after cryopreservation on developed protocol for C.albicans (as
opposed to cells that had been frozen for other modes), had no significant violations of the asymmetric
distribution of phospholipids in the membrane, DNA fragmentation of cells, and notes minimal accumulation of
ROS in them. Experimentally proved that the cells C.albicans, retained after cryopreservation their proliferative
properties had non-lethal and conditionally lethal damage, which need time for the repair. This is evidenced by: an
increase in lag-phase and the initial stages of log-phase of periodic cultures, additional cell death due to a
modification of the MTC structure and function by nystatin after freezing, a longer fermentation and assimilation
of carbohydrates in cryopreserved cells. The magnitude of these changes correlated with the cooling mode.
Obtained results are recommended for further use in the practice of banks and collections of microorganisms.
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