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The certain cytosolic enzymes and recombinant proteins in
methylotrophic yeast Komagatella phaffii expressed under
methanol-induced promoters undergo selective degradation
and proteolysis when transferred from methanol to glucose
medium via autophagic pathway. However, the mechanism
underlying the specific degradation cytosolic proteins in
yeast, remain unclear. To this end, we developed a simple
method for isolating mutants with impaired degradation of
cytosolic proteins in our previous study. This method utilized
the K. phaffii strain expressing p-galactosidase under the
control of the methanol-induced FLD I promoter, fused with
GFP. The B-galactosidase of methanol-grown K. phaffii
strain can be directly assayed on plates through X- Gal stain-
ing, therefore, offering an opportunity to isolate the mutants
defective in inactivation of cytosolic proteins in K. phaffii.
In this study, chemical mutagen N-methyl-N'-nitro-N-
nitrosoguanidine (MNNG) was applied to select autophagy-
defective mutants in this system. Mutants showing bule color
on YPD plates with X-Gal after methanol induction were
obtained. Selected mutans display higher specific activity of
B-galactosidase shift from methanol to glucose compared to
the wild-type strain. It was also observed that, after shift
from methanol to glucose, the mutants exhibited stronger
Sfluorescence compared to the parental strain. The specific
activity of alcohol oxidase, which is involved in methanol
metabolism, varies among the individual mutants. Addition-
ally, the analyzed mutants exhibited growth defects under
nitrogen starvation conditions and showed increased phlox-
ine B staining, indicating impairments in general autophagy.

Key words: p-galactosidase; MNNG; selective autophagy,
Komagatella phaffii.
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CEJIEKLIISI MYTAHTIB 3 MOIIKOXKEHOIO
JIETPAJIALIIEIO LIUTO30JIbHOI
B-TATAKTO3UIA3U Y METWJIOTPOD®HUX
TIPLKIXKIB KOMAGATELLA PHAFFII

Jlesiki IUTO30/1bHI (DEpPMEHTH Ta PEeKOMOIHAHTHI OiIKH,
TeHU SIKAX EKCIPECYIOTbCS ITifl KOHTPOJEM METaHOJI-
IHAYKOBaHMX IIPOMOTOPIB, ITIJIATAaIOTh aBTOMaTiiHii
Jerpamaiii mpu IepeHeCeHHI KIITUH METUIOTPOMPHMX
npixxmkax Komagataella phaffii 3 MeTaHOJI-BMiCHOTO ce-
pemoBUIla Ha CepeloBHINE 3 TIIOKO03010. OmHaK Me-
XaHi3M, 110 JIEXXUTb B OCHOBIi crieludiyHoi aerpama-
il LMTO30JbHUX OUIKIB y JpiKIXKAX, 3aJIMILIAETHCS
HEeIOCTiIKeHNM. 3 IIi€l0 METOIO, y HAIllil IomnepenHiit
poboTi, OyJIo PO3pOOJEHO METOM CENEeKIlil MYTaHTIB i3
MOPYILICHOK AeTpajalli€l0 UUTO30JbHUX OulkiB. Lleit
MeTon Oa3yBaBcs Ha BUKOpUCTaHHi wtamy K. phaffii,
10 eKcIpecye TiOpUAHY B-rajakro3uaasy IOEIHAHY
3 GFP nig KOHTposeM MeTaHOJ-iHIyKOBAaHOIO Ipo-
Motopa reHa FLDI. AXTUBHICTb [-TalakTO3UIa3U
MOXHa Bi3yaslidyBatu Ha yvaimkax [letpi 3 MetaHoJ-
BMICHUM CEpeNOBUIIEM Ta XPOMOTEHHUM CYOCTpaTOM
X-Gal, 1mo gae MOXJIMBICTH i30JII0BaTU MYTaHTIB 3
MOIIKO/XKEHOK 1HAKTUBALIIEI0 LUTO30JbHUX OUIKIB Yy
K. phaffii. Y naniii po0oTi mjisl cefeKkilii BiaMmoBiZHUX
MyTaHTiB 6ya10 BHUKOpucTaHO N-meTuia-N'-HiTpo-N-
HiTpo3oryaHinuH. byjo oTprMaHO KOJEKIlilo MyTaHTH,
sKi MaJli CUHE 3a0apBfieHHS1 Ha Yallkax 3 OaraTum
[JIIOKO30-BMiCHUM cepeaoBulleM 3 X-Gal micis iHayK-
i1 MeTaHos0M. BifgibpaHi MyTaHTU BUSIBJISUIM TiABUILIE-
HY aKTUBHIiCTb B-rajaakTo3uaa3u Ta Oijabll iHTEHCUBHY
dayopecueHilito TiopuaHoro depMmeHTa NpU IepeHe-
CeHHi KJIITMH 3 METaHOJIly Ha TJIOKO3y TOpiBHSIHO 3
BUXiZTHUM 1UTaMoM. IluToMa aKTMBHICTb aJKOTOJIb-
OoKcHJa3u, sika Oepe ydacTb y MeTadoJi3Mi METaHOIY,
BapiloBaja cepel oKpeMux MyTaHTiB. CeseKllioHOBaHi
MYTaHTU BUSBJISIA Je(PEKTU POCTYy 32 YMOB a30THOIO
roJIOAYBaHHS Ta MOCUJIeHe 3a0apBiIeHHSs (JIOKCUHOM B,
1110 BKa3ye Ha MOPYLICHHS 3arajbHoi aBTO(arii.
Kutouosi cioBa: B-ranakrosunasza; N-metui-N'-HiTpo-
N-HiTpo30oryaHinuH; cejleKTUBHa aBTo(arisa; Komaga-
tella phaffii.
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