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CHUMIIO3IVM 4

HICTb, HALLATb IXHE XWUTTSA ab0 CTBOPIOKTHL HENPOIO-
PLUIiHO BEIMKMIA PU3UNK Y AOCATHEHHI O4YiKyBaHWX Mo-
3UTUBHUX Pe3ynbTaTiB.

BTpy4aHHs reHHOT iIHXeHepily cOMaTuyHi KNiTUHN
JIOAVHN €TUYHO [,03BOJIEHE, AKLLO NOTPIGHO Moandi-
KyBaTu X AereHepauito abo Bagy. ETM4HO Henpuny-
CTVMOIO Ta HaA3BMYaliHO HEGE3MEYHO € reHHa Te-
panist ctateBmx KIiTUH, 60 BOHA NOB’A3aHa 3i 3MIHOK0
reHOMY B psfi NMOKOMiHb, L0 MOXe BUK/IMKATU Here-
penbadveHi HOBI MyTaLii i NOpPYLUEHHS piBHOBarn Mix
JIIOLCTBOM | LOBKI/IISIM.

OTpUMaHHS reHeTUYHO MOAMMIKOBaHNX OpraHis-
MiB 3a JOMNOMOIOK METOZIB reHHOT IHXeHepIi MOX/n-
BE B HAyKOBMX LIsX (Mpouecu cTapiHHA | pereHepadii);
B Ci/IbCbKOMY rocrnogapcTsi (CTBOPEHHS HOBUX NOPIZ,
COpTIB i BUAIB); B €KOOTii (EKOMOTiYHO YCTE NasinBo);
B MeOUYHUX LinsAx (reHotepanis).

MpoTe HeBAOB3i BUHNK/N NOOOHBAHHS, LLIO TpaH-
CreHHi opraHiamu, siki 6ysi1 CTBOpeHi B nabopaTtopHuX
yMoBax 6e3 ypaxyBaHHS iXHiX IMOBIPHUX €KOOTIYHNX
XapakTepuCTUK i He NMPoLWAM Tp1Basly €BO/IOLIK 3
NPUPOAHMMUK OpraHiaMamu, MOXyTb BUpBaTUCH 3
NpPo6ipkn Ha cBO60OAY Ta 6E3KOHTPOJILHO | HEOBMEXe-
HO pO3MHOXyBaTUCA. BucyBaloTbecsa pi3Hi rinoTesun
LLIOA0 HaciaKiB: NOpPYLUEHHST eKOOriYyHOT piBHOBArK;
3MEHLLEHHS 6iopO3MaiTOCTi; akTMBaLis AoCi HeBIAo-
MUX MaTOreHHNX MiKPOOpraHi3aMiB; XxaoTU4He nepeHe-

CEHHS “4yopigHUX” reHiB y 6iocepy; nosisa HOBMX
BuAiB (“MOHCTpiB”, B. Benbkos, 2002), aki MOXYTb
3HUWMTK BCE; PYMHYBAHHSA €KOCMUCTeMU; 3arposa
NOACBKOMY reHODOHAY NaHeTU; BUHUKHEHHS i no-
LUMPEHHS [OCi HEBIJOMUX XBOPOG TBapwH, POC/VH
(Hanpuknag, Bipyc aTMnoBol MHEBMOHIT B KuTali, nta-
LUMHWIA rpyn B A3il, KOPOB'AUYMiA ckas B €Bponi Ta iH.);
HoBe 3axBoptoBaHHs Morgellons (MoprensnoHc) nos’s-
3yH0Tb 3 N/1a3MigamMm arpobakTepiii, Lo BUKOPUCTOBY-
H0TbCA 715 CTBOPEHHA TMO.

Mpw BTpyYaHHi reHHOT iHXeHepil HeobXigHO aHa-
ni3yBaTn KpUTepili eTMYHOI A03BOIEHOCTI — “He BCe,
LLIO TEXHIYHO | HAYKOBO MOX/1BE, ETUYHO [03BOSIEHE”.
JTioACbKMin pO3yM NOBUHEH 3aXUCTUTU LiNICHICTb M1t0-
OMHW Y T iHTerpasibHoCTi. 3 LbOro BUM/IMBaKTL Taki
€TUYHI BUMOTW: 3a6e3nevyBat OXOPOHY XUTTS i re-
HETUYHY iLEHTUYHICTb KOXXHOIO SIF0ACHKOro iHAMBIAA,;
3[iliCHIOBATN BTPYYaHHA Avwe A8 BUNPaB/EHHSA
Ba/N UM YCYHEHHSsI XBOPOOMU, sika He NigLaeTbCs Niky-
BaHHIO XXOAHMM iHLIMM Cnocobom; A46ath Npo 0XOpo-
HY eKOCUCTEMM SIK CepefioBULLa, L0 Bak/IvBe A/1A
XUTTA | ANS 340POB’S NIOANHW; PO3YMITU BiAMIHHICTb
MiX JTIOOUHOK Ta IHLWMW XXMBUMMW iICTOTaMK, sika no-
nsrae y 34aTtHOCTI A0 caMOCBiAOMOCTI, cBob6oaw,
BiANOBIA/ILHOCTI; SIF0AMHA HE NOBUHHA By TN 3aC060M;
3a6e3neyeHHs KOMNETEeHTHOI y4acTi CBITOBOI Chiflb-
HOTW 337181 MalibyTHLOrO BCbOrO /I0ACTBA.

PO3POBKA HOBUX CITOCOBIB IHTEHCU®IKAIIII CUHTE3Y BIOJIOTTYHO
AKTUBHMX PEHOBUH MIKPOMIIIETAMUA

TYrAW T.1.12, TYFTAA A.B.2, BINABCbKA /1.0.2%, HIKO/TAEB P2, OBEPHIXIHA H.B.%,
BYNAHYYK O.M.5, ®EAYH B.l.%, BYJTAHYYK F0.M.2, KONAJA 10.€.”

IBIAKPUTU MIDKHAPOLHW YHIBEPCUTET PO3BUTKY JIOAVHU “YKPAIHA”, KWIB;
2IHCTUTYT MIKPOBIO/IOrI | BIPYCO/IOMM IM. 4.K. 3ABO/IOTHOIMO HAH YKPAIHU, KUIB;
SIHCTUTYT MOJIEKY/ISPHOI BIO/IOrT | FEHETVIK HAH YKPATHU, KUIB;
*HALIOHA/IbHWIA MEAVYHWA YHIBEPCUTET IM. O.0. 6OrOMO/IbLA, KMIB;

SMA/IA AKALEMIS HAYK YKPAIHW, KUIB;

STIPUA30BCBHKUV JEPYXABHW TEXHIYHWA YHIBEPCUTET, MAPIYTIO/1b, YKPAIHA;
"MAPIYTO/1IbCbKWIA IEPXXABHWIA YHIBEPCUTET, YKPAIHA;

Mprbn € BaXIMBUMK mKepenamn NpupoaHOro
NPOAYKTY, SKi MarTb BEMYE3HMIA NoTeHuian A
BMPOOGHMLTBA HOBUX CMONYK AJ/11 BUKOPUCTAHHSA Y
hapMakonorii, CiflbCbKOrocnogapcbKOMy 3aCTOCyBaH-
Hi Ta MPOMMC/I0BOCTI. Y NOPIBHAHHI 3 iHLUMUW NpUpoa-
HUMW [DKepenamu, TakuMmn K pOC/IMHU, rpubun gyxe
Pi3HOMaHITHI, asie HefoCTaTHbO BMBYEHI. OAHUM i3
nepcnekTUBHUX 4715 6ioTEXHONOTIT BUAIB MIKPOMILETIB
€ Cladosporium cladosporioides, NpogyueHT Li0ro
KOMM/1EKCY GI0aKTUBHUX NPOAYKTIB, SKi MatoTb Nepcrek-
TUBW 3aCTOCYBaHHS Y Pi3HUX rasly3ax BUPOOHMLTBA.

Oco06/1BOiI akTyasibHOCTI HabyBae po3pobka
HayKoBO 06r'pyHTOBaHMX CNOCO6IB NigBULLEHHS

e-mail: tatyanatugay2@gmail.com

eheKTUBHOCTI cCUHTE3y 6i0N0rYHO aKTUBHUX PEHOBUH
MiKpOMiLeTamu Npu NpakTUYHOMY 3aCTOCYBaHHi
HaHoMaTepiasiB, 30KpeMa, HaHonpenaparis MeTanis,
AKi Ha BigMiHY Bif TX conei NOTeHUiiHO MeHLW
TOKCUYHI.

Y po60Ti 6y/IM BUKOPUCTaHI LWTaMy MIKPOMILLETIB
3 @HTPOMOreHHO 3MIHEHWX TEPUTOPI 3 METOIO NOLLIY-
Ky HOBMX MOTEHLNHO aKTMBHUX NPOAYLEHTIB 6ios10-
rYHO aKTUBHUX PEYOBUH, Ta NPOBEAEHO CKPUHIHT
BMCOKOE(DEKTMBHMX LUTaMIB MIKPOMILLETIB 3 NigBuLLe-
HO MPOAYKTMBHICTIO 6iONOMNYHO aKTUBHMX PEYOBUH
i3 Konekuii kynetyp IMB HAHY 40pHOOMILCHKOTO
NOXODKEHHS Ta BUAINEHNX 3 YACTUX TEPUTOPINA.
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MpoBefeHO NOpIBHANbHE BUBYEHHS BNMBY Ha-
HonpenapaTiB MeTasliB Ha cknag 6i0/10rvYHO akTUBHMX
CroJIyK CEKPETOMY Ta NpUPICT BiomMacy SOCIIKYBaHNX
LUTamiB, CUHTE3 MENaHiHiB, Ha HasIBHICTb iHWWX Gio-
NIOMYHO aKTUBHMX CMOJTYK Ta BU3HAYEHHS iX MpuHa-
JIeXHOCTI 40 NEBHOTO K/iacy.

Moka3aHo 36i/1bLUeHHS Giomacy rprba, siKuii 6yno
BMPOLLLEHO Ha cepeoByLLi 3 AoAaBaHHAM KOMNOiAHO-
ro po3unHy 3asi3a, B 3—4 pasun B NOPIBHAHHI 3 KOHT-
ponem (Ha cTaHAAPTHOMY XUBUSIbHOMY CEPELOBULL).
VAMOBIpHO, IO aHaNoriYHMil NPUpICT 6yae i Y iHWnX
npeAcTaBHUKIB LlapcTBa. CXOXICTb POC/IMHU 06po6ne-
HUX CcynepHaTaHTOM KynbTypanbHOI pignHn C. clado-
sporioides carana 90 %, LU0 CBiAYNTb NPO BiACYTHICTb
(QITOTOKCMYHOCTI MeTaboniTiB BUAISIEHUX TPUOBOM.
JocnifixeHHs BNaMBY HU3KW PO3BEAEHb AOC/iLKYBa-
HVX PEYOBWH, BUSIBUW Pi3HUIA PiBEHb aKTMBaLLl poc-

TOBMX NPOLECIB, L0 MOXe CBiAUYNTb NPO it KOMIJ/IEK-
CY peyoBMH (DITOrOpMOHAILHOT MPUPOAN.

Y pocnigpkyBaHux WTamis 3a Al NeBHUX KOHLEH-
Tpauii KoNoigHOro pPo34MHy 3asi3a BCTAHOB/IEHO
36i/IbLLIEHHA CMHTE3y MeNnaHiHOBUX MirMeHTiB y 3—4
pasu. B pe3ynbsraTti NOpiBHANBHOIO AOCAIMKEHHS i-
3MKO-XiMiYHMX B/1IACTUBOCTEN UMX MIrMEHTIB 3a A
HaHonpenapaTiB MeTaiB, 30kpema, B iHppauepBOHUX
cnekTpax BUSIB/IEHO 36i/1bLLEHHS KifTIbKOCTi peaKLiAHMNX
rpyn 34aTHUX akuenTyBaTu 30yDKEHI e/eKTPOHY Bif
aKTUBHMX DOPM KMCHIO, 36i/IbLLIEHHS KiNTIbKOCTI LIMKNIY-
HMX CMOSYK i3 HEHACUYEHNMU 3B’A3KaMW, 3POCTaHHS
KiNIbKOCTI CNUPTOBUX Ta BiSIbHUX M4POKCUIbHUX TPy
peHoniB, WO CBiAYMTb NPO NiABULLEHHS BIAHOBHOIO
peLoKc-noTeHLiany AoCNigKYBaHNX CNOJyK.

[JocnipkenHsa npupoan ekdometabonitie C. clado-
sporioides € npegMeToOM NoAasIbLUMX AOC/TIKEHb.

GENE BCRP CODING FOR RIBOFLAVIN EXCRETASE IS IMPORTANT
FOR IMPROVEMENT OF RIBOFLAVIN PRODUCTION IN YEAST

FEDOROVYCHD.V.!, DMYTRUK K.V.!, BORETSKY Y.R.?, TSYRULNYK A.O.%,

RUCHALA J.3, PAVLIUKH K.V, SIBIRNY A.A.%3

UINSTITUTE OF CELL BIOLOGY, NATIONAL ACADEMY OF SCIENCE OF UKRAINE, LVIV;
2LVIV STATE UNIVERSITY OF PHYSICAL CULTURE, UKRAINE;

Flavins are manufactured for use as vitamins in
human and animal nutrition, as pharmaceuticals and
as a food colorants. Currently, riboflavin is produced
on alarge scale by microbial synthesis. However, more
efficient microbial riboflavin producers are needed.
Many microorganisms are capable of riboflavin over-
synthesis and accumulation in a medium, suggesting
that they efficiently excrete riboflavin. The mechanisms
of riboflavin efflux in microorganisms remain elusive.
Earlier, the transport system for efflux of riboflavin from
the cells was described for yeast Pichia guilliermondii.
However, the gene encoding the riboflavin excretase
has not been cloned. Flavinogenic yeasts Candida
famata, P. guilliermondii, Debaryomyces hansenii
contain genes homologous to the mammal BCRP
(breast cancer resistance protein) gene coding the
protein responsible for secretion of riboflavin from
breast to the milk. Two P. guilliermondii genes enco-
ding putative riboflavin transporters homologous to
BCRP were identified, cloned and deleted. Deletion
of the each of these genes did not affect phenotype
of P. guilliermondii riboflavin-transporting strain R93.
Introducing of the cloned native gene PGUG_04776.1
into cells of R93 did not alter its phenotype in the re-
gards of energy dependent riboflavin excretase activity.
In contrast, most of selected transformants bearing

SUNIVERSITY OF RZESZOW, RZESZOW, POLAND;

e-mail: fedorovych.d@gmail.com

an additional copy of other gene PGUG_05894.1
possessed 2-2,5 folds increased energy-dependent
riboflavin excretase activity relative to the recipient
strain. Moreover about 30% of them possessed ap-
proximately 6 folds raise of this activity. Obtained re-
sults suggest that gene PGUG_05894.1 encodes a
transporter involved in excretion of riboflavin by P.
guilliermondii. It can be assumed that overexpression
of riboflavin excretase gene can enhance riboflavin
efflux from the cells and possibly leading to an increase
in riboflavin synthesis and its accumulation in the
cultural medium.

Yeast C. famata represents the organism with high
flavinogenic potential. BCRP gene homolog was iso-
lated from genome of D. hansenii and expressed
under control of promoter of TEF1 gene in the hete-
rologous host, the best flavinogenic strain of the yeast
C. famata. Resulted transformants exhibited overex-
pression of D. hansenii BCRP gene homolog and
produced 1.3-1.5 times more riboflavin relative to the
parental strain.

The cultivation conditions of the constructed
strains which lead to increased production of riboflavin
were optimized. We screened the different media
components (in particular carbon and nitrogen sour-
ces) for the best riboflavin production. We are also
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