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1. Dopmanbperingerinporenasza pekom6iHanTHUX WTamiB Hansenula polymorpha: ontumisatist ciHTe3y, 04uCTKa Ta

BUKOPUCTAHHS y 6i0CEHCOPHOMY Ta €H3UMATUYHOMY aHasli3i popmanbierigy

2. Formaldehyde dehydrogenase of recombinant strains Hansenula polymorpha: optimization of synthesis,
purification and application in biosensor's and enzymatic assay of formaldehyde

Pedepar:

1. O6'eKT mocimpKeHHS: TeToKcuKalist popmanbgeriny (PA) peKoMOiHaHTHUMU POpPMabAETiA0-PE3UCTEHTHUMU
mTamamu gpixaxis H. polymorpha ta po3po6ka metozis ananidy Bmicty QA 3a 10MOMOTO0
dopmanbaerinnerinporenasu (Oall’). Meta poboTu: 3HiICHUTH CKPUHIHT peKOMOIHAaHTHUX MITaMiB OPiKIpKiB H.
polymorpha - HagnpoayueHTiB NAD+- rayraTtioH-3anexxHoi Oulll'; nocaiguTi 0co6IUBOCTI peryJisLlii CUHTe3y
¢depmeHTa pakTopamu CepeioBUILA 32 YMOB BUCOKOro BMicTy ¢popmainberiny (OA); po3pooUTU MPOCTUIL METO],
BUJIiJIEHHS Ta OYMCTKY (pepMeHTa i CTBOPUTH Ha 0ro OCHOBI HOBi 6i0aHasiTH4HI MeTOAM BU3HaYeHHs BMicTy QA.
Metonu nocmimkeHHs: MiKpo6ioJioriyHi, reHeTu4Hi, 6i0XiMiYHi Ta MaTEMaTUYHOI CTATUCTUKU. 3AiMICHEHO CKPUHIHT
HU3KU MPUPOJHUX Ta PeKOMOIHAHTHUX ITaMiB ApDKIKiB H. polymorpha Ta Bnepie orpumaHo cTabinbHUN
HagnponyueHT O/l SKuil BoIOfi€ NiBrIeHoI0 pe3ucTeHTHicTo 1o PA (mo 15 MM). OxapakTepru3oBaHO

3akoHOMipHOCTI cuHTe3y On/ll’ Ta iHmux ¢pepmeHTiB Katabosizmy OA Ta onTUMi3aBaHO YMOBHU [1J151 MAKCUMaJIbHOTO



Buxony ®nll'. BusBieHo, 10 32 BUCOKUX KOHLIEHTPAliil ek3oreHHoro ®A y cepeqioBuax i3 pisHIMHU IpKepesiaMmu
ByIJIELIO MifBuIlyeTbcst akTuBHicTs Ou/il'. PesysnbTaT, HaBeneHi B po6oTi, O3BOJISIOTh IMOIIe 3pO3yMITH
MexaHi3mMu JeTokcukauii @A B METUIIOTPO(HUX APDKIKIB, 0CO6IMBO 32 YMOB BUCOKOTO BMicTy DA B cepe0BUILj.
OtpuMaHHs pekoM6iHaHTHUX WTamiB H. polymorpha, pe3ucrentaux no ®A, Hafano MOXKIIUBICTb AOCAIAUTA
aZlanTaliliHy 30aTHICTb KJIITUH O BUCOKMX KOHLIeHTpawiil QA Ta 103BOJIMIIO PO3POOUTH J1aOOPATOPHUI IPOTOTHUIL
KJIITUHHOTO 6iopeakTopa JJ1s1 yCYHeHHs! 1iiei TOKCMYHOi pe4OBUHU 3 [OBITPS Ta pinuH. Briepie po3pobaeHo cxemy
BupineHHs i ounctky Opl i3 kinituH TpancdopmanTa H. polymorpha Ta ckoHCTpyiloBaHO Ge3peareHTHUM
aMIIepoMeTpUYHUN 6ioceHcop i3 BukopuctaHHsIm Oalil'. Po3pobieHuil eH3uMaTUIHO-(POTOMETPUYHUMN METO],
Br3HaueHHs DA y CTiYHUX BOJlax, MOKe OyTH PEKOMEHLOBAHUM [1J1S pO3POOJIeHHS Iep>KaBHOTO CTaHAAPTy aHaJIizy
@A Ta BignoBifIHOro KOMepLiliHOro 6ioaHaniTHYHOro Habopy. CKOHCTPYOBaHUM CEJIEKTUBHUM J1aO0PaTOPHUI
[IPOTOTUI aMIIEPOMETPUYHOTO 6i0CEHCOPa BUKOPUCTAHO JJIs1 PO3POOKU €KCIIEPUMEHTAIbHOTO 3pa3Ka
¢dopmanbrerigHoro aHanisaropa. [IpeacrasieHi B po60Ti MeToay BU3HaYeHHs BMiCTy DA MOXYTb OyTH 3aCTOCOBaHi
B ITPaKTUIIi - B J1aBOPATOPisIX €KOJIOTIYHOTO Ta CAHEMiAeMioIOriYyHOTO KOHTPOJIIO, 3aBOJChKUX, KITiHiKO-

IiarTHOCTMYHMX Ta HAyKOBO-JOCIiIHUX J1abopaTopisx. Chepu BUKOPUCTAHHS: MiKpo6ioJioris, 6ioximis,

2. Object of the research: formaldehyde detoxification with recombinant yeast strains H. polymorpha, resistant to
elevated formaldehyde (FA) concentrations, and development of enzymatic methods for FA assay based on
formaldehyde dehydrogenase (FADH). The aim of the work: to screen the gene-engineered strains of the yeast H.
polymorpha - over-producers of NAD+- and glutathione-dependent FADH,; to study the details of regulation of
FdDH productivity in yeast cells under different cultivation conditions at elevated FA content; to develop the
simple scheme for FADH isolation and purification; to create the new methods FdADH-based for FA testing.
Methods: microbiological, genetic, biochemical, mathematical statistics. The number of wild and gene-engineered
strains of yeast H. polymorpha were screened and the stable recombinant strain - over-producer of FdDH,
possessing elevated resistance to FA (up to 15 mM), was chosen at the first time. The details of FADH synthesis and
other's enzymes of FA catabolism in recombinant strains were studied and cultivation conditions for maximal
FdDH yield were optimized. It was shown that FdDH activity is dependent on the carbon source and FA content in
cultural medium, FA is an inducer of FdDH synthesis. The described results lead us to understanding the detailed
mechanisms of FA detoxification in methylotrophic yeast, especially at high content of FA in growth medium.The
recombinant strains H. polymorpha, being resistant to FA, were used as model to investigate adaptation ability of
cells to live under elevated FA levels. Then, these recombinants were used as a FA- oxidizing cartridge in
bioreactor for biodegradation of FA in air and liquid. The simple scheme for FADH isolation and purification from
the gene-engineered strain H. polymorpha was firstly proposed and the FdDH-based reagentless biosensor to
monitor FA was constructed. FADH was used for the development of enzymatic spectrophotometric assay of FA in
water wastes. This method can be recommended for the development of state standard of FA analyses and the
corresponding commercial analytical test-kit. Fabricated laboratory prototype of biosensor was used for
construction of experimental sample of FA analyser. The methods of FA assay, described in this study, may be
utilized in practice - in laboratories of ecology, sanitary, factories, medico-diagnostics and scientific research. Area
of use: microbiology, biochemistry.
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