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Hansenula polymorpha

2. The role of initial-stage glutathione metabolism genes in the defense against stress in the methylotrophic yeast
Hansenula polymorpha

Pedepar:

1. Incepranjiiina po60Ta NpUCBSYEHA BUBUYEHHIO I0YATKOBUX €TaMiB MeTabosi3my rayraTtiony (GSH) ta mexaHiamiB
3aXUCTY Bifi esniekTpodinbHOro i KagMieBoro ctpecy y MeTunoTpodHux npixmkis H. polymorpha. 3a nonomoroio
METO/IiB reHeTUYHOI inXeHepil ineHTudikosano renn GSH1/MET1 i GGT1 H. polymorpha, mo konyoTs S-
aneHo3un-L-meTioHin yponopdipuHoreH (III) Tpancmerniasdy ta ramma-riayraminrpancdepasy (GGT), BignosigHo.
3'sacoBaHno, mo akTuBHiCTh HpGshlp /Metlp € Heo6xinHOO A8 cCUHTE3y nonepenHuka 6iocunresy GSH, nucreiny. I3
3aCTOCYBaHHSM (¢i3iosoro-6io0XiMivHMX METO/IB BIeplle y APIKIPKiB TokazaHo, mo GGT 3anyvyeHa y perpagatii
KoH'toraTiB GSH 3 esnieKTpodinbHMMN KCEHOOI0TMKaMU, OHAK He iHiljoe yTuiisanilo GSH sK eK30reHHOro axepesa
cipku y H. polymorpha. Bukopucrosyiouu BEPX anani3 nokasaHo, mo H. polymorpha He cunrtesye ditoxenatunu,

ane MicTsaTb GSH, SIK OCHOBHUI X€J1aTOP i0HIB KazMito. [oHM KaMil0 CIPUYMHIOIOTh JIUIIE HE3HAYHI 3MiHU B



ekcnpecii rena GSH2 H. polymorpha, mo kogye nepmuii pepment 6iocunresy GSH, ramma-
rayTaminucreiHcuHTeTasy. Ha OCHOBI pe3ysbTaTiB aTOMHOr0 abCOPOLiIIHOrO aHasli3y BUCJIOBJIEHO IIPUILYILEHHS,
110 NOoIVIMHaHHA ioHiB Kagmito y H. polymorpha perymoerscs Cd-GSH xomnnekcom, a renn GSH1/MET1 i MET4
3ajIydeHi y no3piBaHHs, ToAi sik reH GGT1 - y meta6osizm kinitnHHOro Cd-GSH KoMIiekcy. 3apornoHOBaHO
TiNOTEeTUYHY CXeMy JeTOKCHKalii KaZiMilo Ta eJIeKTPOPiIbHUX KCEHOBIOTHKIB y METUTIOTPOGHUX APDKIKiB H.
polymorpha.

2. The thesis is devoted to the studying of initial stages of glutathione (GSH) metabolism and defence mechanisms
against electrophilic and cadmium stress in the methylotrophic yeast H. polymorpha. GSH1/MET1 and GGT1 genes
of H. polymorpha encoding, respectively, S-adenosyl-L-methionine uroporphyrinogen III transmethylase and
gamma-glutamyltranspeptidase (GGT) were identified by means of genetic engineering. It was established that
HpGshlp/Metlp activity is required for the synthesis of GSH biosynthesis precursor, cysteine. By using
physiological and biochemical techniques it has been found for the first time in yeasts that GGT is involved in
detoxification of electrophilic xenobiotics; however, GGT does not initiate utilization of GSH as an exogenous
sulfur source in H. polymorpha. HPLC analysis revealed that H. polymorpha does not produce phytochelatins, but
possesses GSH as the major cadmium ion chelator. Cadmium ions cause minor changes in the expression of H.
polymorpha GSH2 gene, encoding the first enzyme in GSH biosynthesis, gamma-glutamylcysteine synthetase.
Based on the results of atomic absorption analysis it was hypothesized that Cd-GSH complex regulates cadmium
uptake in H. polymorpha, and GSH1/MET1 and MET4 genes are involved in maturation, while GGT1 gene is
involved in metabolism of cellular Cd-GSH complex. A hypothetical scheme of cadmium and electrophilic
xenobiotics detoxification in the methylotrophic yeast H. polymorpha was proposed.
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