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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 �-galactosidase under the 
control of the methanol-induced FLD1 promoter, fused with 
GFP. The �-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 
�-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 
fluorescence 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: �-galactosidase; MNNG; selective autophagy, 
Komagatella phaffii.

ÑÅËÅÊÖ²ß ÌÓÒÀÍÒ²Â Ç ÏÎØÊÎÄÆÅÍÎÞ 
ÄÅÃÐÀÄÀÖ²ªÞ ÖÈÒÎÇÎËÜÍÎ¯ 
�-ÃÀËÀÊÒÎÇÈÄÀÇÈ Ó ÌÅÒÈËÎÒÐÎÔÍÈÕ 
ÄÐ²ÆÄÆ²Â KOMAGATELLA PHAFFII

Äåÿê³ öèòîçîëüí³ ôåðìåíòè òà ðåêîìá³íàíòí³ á³ëêè, 
ãåíè ÿêèõ åêñïðåñóþòüñÿ ï³ä êîíòðîëåì ìåòàíîë-
³íäóêîâàíèõ ïðîìîòîð³â, ï³äëÿãàþòü àâòîôàã³éí³é 
äåãðàäàö³¿ ïðè ïåðåíåñåíí³ êë³òèí ìåòèëîòðîôíèõ 
äð³æäæàõ Komagataella phaffii ç ìåòàíîë-âì³ñíîãî ñå-
ðåäîâèùà íà ñåðåäîâèùå ç ãëþêîçîþ. Îäíàê ìå-
õàí³çì, ùî ëåæèòü â îñíîâ³ ñïåöèô³÷íî¿ äåãðàäà-
ö³¿ öèòîçîëüíèõ á³ëê³â ó äð³æäæàõ, çàëèøàºòüñÿ 
íåäîñë³äæåíèì. Ç ö³ºþ ìåòîþ, ó íàø³é ïîïåðåäí³é 
ðîáîò³, áóëî ðîçðîáëåíî ìåòîä ñåëåêö³¿ ìóòàíò³â ³ç 
ïîðóøåíîþ äåãðàäàö³ºþ öèòîçîëüíèõ á³ëê³â. Öåé 
ìåòîä áàçóâàâñÿ íà âèêîðèñòàíí³ øòàìó K. phaffii, 
ùî åêñïðåñóº ã³áðèäíó �-ãàëàêòîçèäàçó ïîºäíàíó 
ç GFP ï³ä êîíòðîëåì ìåòàíîë-³íäóêîâàíîãî ïðî-
ìîòîðà ãåíà FLD1. Àêòèâí³ñòü �-ãàëàêòîçèäàçè 
ìîæíà â³çóàë³çóâàòè íà ÷àøêàõ Ïåòð³ ç ìåòàíîë-
âì³ñíèì ñåðåäîâèùåì òà õðîìîãåííèì ñóáñòðàòîì 
X-Gal, ùî äàº ìîæëèâ³ñòü ³çîëþâàòè ìóòàíò³â ç 
ïîøêîäæåíîþ ³íàêòèâàö³ºþ öèòîçîëüíèõ á³ëê³â ó 
K. phaffii. Ó äàí³é ðîáîò³ äëÿ ñåëåêö³¿ â³äïîâ³äíèõ 
ìóòàíò³â áóëî âèêîðèñòàíî N-ìåòèë-N�-í³òðî-N-
í³òðîçîãóàí³äèí. Áóëî îòðèìàíî êîëåêö³þ ìóòàíòè, 
ÿê³ ìàëè ñèíº çàáàðâëåííÿ íà ÷àøêàõ ç áàãàòèì 
ãëþêîçî-âì³ñíèì ñåðåäîâèùåì ç X-Gal ï³ñëÿ ³íäóê-
ö³¿ ìåòàíîëîì. Â³ä³áðàí³ ìóòàíòè âèÿâëÿëè ï³äâèùå-
íó àêòèâí³ñòü �-ãàëàêòîçèäàçè òà á³ëüø ³íòåíñèâíó 
ôëóîðåñöåíö³þ ã³áðèäíîãî ôåðìåíòà ïðè ïåðåíå-
ñåíí³ êë³òèí ç ìåòàíîëó íà ãëþêîçó ïîð³âíÿíî ç
âèõ³äíèì øòàìîì. Ïèòîìà àêòèâí³ñòü àëêîãîëü-
îêñèäàçè, ÿêà áåðå ó÷àñòü ó ìåòàáîë³çì³ ìåòàíîëó, 
âàð³þâàëà ñåðåä îêðåìèõ ìóòàíò³â. Ñåëåêö³îíîâàí³ 
ìóòàíòè âèÿâëÿëè äåôåêòè ðîñòó çà óìîâ àçîòíîãî 
ãîëîäóâàííÿ òà ïîñèëåíå çàáàðâëåííÿ ôëîêñèíîì B, 
ùî âêàçóº íà ïîðóøåííÿ çàãàëüíî¿ àâòîôàã³¿.
Êëþ÷îâ³ ñëîâà: �-ãàëàêòîçèäàçà; N-ìåòèë-N�-í³òðî-
N-í³òðîçîãóàí³äèí; ñåëåêòèâíà àâòîôàã³ÿ; Komaga-
tella phaffii.
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