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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 34.19.19

Tema gucepranii:
1. MeTabosiuHa iHKeHepist I0YaTKOBUX €TaliB KaTaboJli3My KCr1034 y Apixmkis Hansenula polymorpha 3 metoro

KOHCTPYIOBAHHS [IOKPALEHNUX IPOAYLIEHTIB €TAHOJY

2. Metabolic engineering of the initial stages of xylose catabolism in the yeast Hansenula polymorpha aimed at
constructing improved producers of ethanol

Pedepar:

1. O6'eKT BOCIiIKEHHS: NIEPLIi eTany MeTaboJ1i3My KCUJIO3U Y TEPMOTOJIEPaHTHUX IpibKIxKiB H. polymorpha. Mera
pO6OTH: OTPUMAHHS IITaMiB TEPMOTOJIEPAHTHUX APDKIKiB H. polymorpha 3 nigsuieHrnM piBHEM aJKOTOJIbHOI

Ta OKMCHEHHSI 10 KCUJTYJIO3U. MeTOIY AOCiIpKEHHS: MiKpOOi0oJIOTiuHi, MOJIEKYJISIPHO-010JI0TiUHi, FeHETUYHI,
6i0XiMiuHi, cTaTUCTUYHi. Briepie 6ys10 374iliICHEHO YCHIHY HaEeKCIIPECio reHiB XylA, 1110 KOAyoTh
kcusozoizomepasy E. colii S. coelicolor y npixaxiB, 3abe3nedyoun GopMyBaHHs QyHKLIOHATIBHO aKTUBHOTO
depmeHTy. CKOHCTpyHoBaHO pekoMbiHaHTHUI mTam H. polymorpha 3 ofHo4acHo0 Hazekcipecieto reHis XylA E.
coli i XYL3 H. polymorpha, mo xapakrepusyBaBcs MiIBUIIEHUM Y 3,5-4 pa3u piBHEM aJIKOTOJIHOI pepMeHTallii
KCHUJIO3H, ITOPiBHSIHO 3i IITAMOM JUKOTO TUILY. 32 LOMOMOTOI0 CanuT-creludiyHoro myrarenesy 6y10 CTBOPEHO
MozaudikoBaHy popMy KCUII030peyKTasy, criopifHeHicTs gxoi 1o NADPH(H+) 3meHnmusace y 17 pasis, IOPiBHSHO 3



HaTUBHOI popMmolo pepmenTa. OnepkaHO peKombiHaHTHUM mTaM H. polymorpha 3 nocuneHoro ekcnpeciero
mopudikoBaHoi GOpMU KCUIO30peIyKTa3y Ta HalEeKCIIPECi€l0 HAaTUBHUX KCUJIITONIEriiporeHasy i KCUIyJIOKiHa3H,
SIKMI XapaKTepu3yBaBCsl MiJBUIIEHUM Y 7,4 pa3a piBHEM aJIKOrOJIbHOI pepMeHTallii KCHI03U Ta 3HUKEHOIO Y 5 pasiB
KiJIPKiCTIO HAarpOMAaPKEHOTO KCUJIITY, IOPiBHSIHO 3 AUKUM IITaMoM. Cpepa BUKOPUCTAHHSL: IPUKJIAIHA

MiKpobiosoris, 6ioTexHosoris, 6ioximis.

2. Object of research: the first steps of xylose metabolism in thermotolerant yeast H. polymorpha. The aim of work:
construction of recombinant strains of thermotolerant yeasts H. polymorpha capable to produce an increased
amount of ethanol during xylose fermentation by the way of modification of the first steps of xylose metabolism.
Methods of research: microbiological, molecular biological, genetic, biochemical, statistical. For the first time, xylA
genes encoding xylose isomerase from E. coli and S. coelicolor were successfully overexpressed in yeast. The
recombinant strain of H. polymorpha, which simultaneously overexpressed E. coli xylA and H. polymorpha XYL3
was constructed, the ethanol production of xylose by this strain increased 3,5-4 times compared with the wild
type. Site-specific mutagenesis of the H. polymorpha XYLl gene was carried out which decreased affinity of this
enzyme toward NADPH(H+) for 17 times compared with the native enzyme. H. polymorpha strain overexpressing
the mutated XYL1 gene together with native xylitol dehydrogenase and xylulokinase was constructed. The ethanol
production from xylose by this strain increased nearly 7,4 times and the xylitol production decreased 5 times
compared with the wild type strain. Area of use: applied microbiology, biotechnology, biochemistry.
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BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acCimaHHi
BignoBigasbHuUI 3a MiATOTOBKY
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