30 | [IepcrieKTHBU PO3BUTKY Cy4acCHOI HAYKHU

Cnucoxk BUKOPHCTAHUX JIAKepe:

1. CerkoB H.A. Anaromusi OMONOrMYECKMX TEPMHUHOB Te3aypyc Ouonora (JIeKCHYeCKHM
MakcuMyM jis ctyneHToB) / H.A. CeTkoB. AHaTOMUS OMOJIOTHUECKUX TEPMUHOB Te3aypyc Ouosora
(;mekcrueckuit MakcuMyM Ut ctyaeHToB) // Kpacnosipek: COY, 2013. — 863 c.

2. AHTUMUKpOOHBIe TenTHAbl U3 omapsimei [Enextponnwuii pecype] / I-MEDIC.—2017. —
Pexxum  moctymy — mo  pecypey:  http://www.vechnayamolodost.ru/articles/biomeditsina/
antimikrobnye-peptidy-iz-oparyshey/

3. Mikpobionoris xap4oBUX TPOIYKTiB. JlaGopaTopHHMII MPaKTHKYM U CTY[. HAmpsMmy
niaroroBku 6.051701 «Xap4oBi TeXHOJOTIT Ta 1HXXEHEPisH» JCH. Ta 3a04. (POpM HaBUAHHSA / YKIa.:
C.M. Terepina, H.M. I'peripuak. — K.: HYXT, 2013. -97 c.

4. Tlpemapatu, IO 3aCTOCOBYIOTbCS JUIS OUMINEHHS paH BiJ OMEpPTBUIMX TKaHWH
[Enextponnmii  pecypc] // I-MEDIC. — 2017. — Pexum JocTymy OO0 pecypcy:
http://medserver.com.ua/preparati-shho-zastosovuyutsya-dlya-ochishhennya-ran-vid-omertvilix-
tkanin

Dyachyshyn M.Y.

Student,
Lviv National Ivan Franko University

INFLUENCE OF DELETIONS IN THE C-TERMINAL SITE GLUCOSE
SENSOR GENE GSS1 METHYLOTROPHIC YEAST
(KOMAGATAELLA PHAFFII) PICHIA PASTORIES

ON THE DETERIORATION OF THE PEXOPHAGY PROCESS

Autophagy is a conservative and complex process in eukaryotic cells that
provides recycling of intracellular components (e.g. proteins or organelles) and
allows the cell to adapt to the environ- mental changes. The molecular mechanisms of
autophagic degradation of cellular material are under extensive investigations. Non-
specific and selective types of autophagy are known [1]. Pexophagy is a type of
selective autophagic degradation of abundant peroxisomes in response to carbon
source shift. Frequently, pexophagy in yeasts is monitored after the shift of the cells
grown in the medium with peroxisome proliferators (oleate, methanol, methylamine)
to the medium with glucose or ethanol [2]. Studies of pexophagy often use the model
of baker’s yeast Saccharomyces cerevisiae despite the advantages of methylotrophic
yeast Pichia pastoris (Komagataella phaffi). In baker’s yeast, peroxisome
proliferation is induced only by oleate. However, both oleate and methanol induce
peroxisome proliferation in P. pastoris; indeed methanol induces much larger
peroxisomes. Additionally, P. pastoris possesses macropexophagy and
micropexophagy, induced by glucose, that why we used P. pastoris for autophagy
research [3].

It was shown that simultaneous deletion of two glucose sensors, Snf3 and Rgt2,
which encode high and low-affinity glucose sensors, led to strong pexophagy
deficiency in the yeast S. cerevisiae. In other studies was shown, that deletion of
genes Gcrl and Hxsl sensors Hansenula polymorpha, which are orthologs of
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Snf3/Rgt2 S. cerevisiae, letdown glucose-induced pexophagy, glucose sensing and
transporting [4; 5].

P. pastoris Gssl is the ortholog of S. cerevisiae Snf3/Rgt2 and H. polymorpha
Gerl and Hxsl sensors and is involved in pexophagy and glucose catabolite
repression in this yeast. It was shown that KNOCK-OUT of Gssl gene leads to
complete absence of pexophagy and glucose catabolite repression. PpGssl is high
and low-affinity glucose sensor (accept high 2% and low 0,1% concentration of
glucose) which located in cell plasmatic membrane and have 12 transmembrane
domains and long C-terminal cytoplasmic «tail», that can be involved in glucose
sensing. However Gssl isn’t involved in Cvt-pathway (cytoplasm to vacuole
targeting) and non-specific macroautophagy [6].

Our task was to find out, if C-terminal cytoplasmic «tail» really take part in
glucose sensing and how it will affect pexophagy and catabolite repression if «tail»
will be reduced by 50, 100 and 200 amino acids.

To accomplish task we constructed plasmid DNA molecule that included Gssl
gen but with reduced number of nucleotide bases on C-terminal site (-150, -300, -600
NB). As an outgoing plasmid DNA we used pIB1 molecule (Fig. 1, A) and confirmed
the expected results with PCR-reaction and DNA-electrophoresis (Fig. 2).
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Fig. 1. Physical map of outgoing plasmid pIB1 (A) and example of
constructed plasmid pIB1-PrGSS1-GSS1-,cs50-Tr (B) that includes gen Gssl
that will code protein but without last 50 amino acids from C-terminal site
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Fig. 2. Confirmation of construction plasmid DNA with shortened Gss1 gen,
using DNA-electrophoresis of PCR sensitized plasmid fragments that should
include modified Gssl gen

After constructing vectors, we inserted plasmid DNA in P. pastoris cells, that
have knocked-out Gssl gen, using electroporation. We used PCR and DNA-
electrophoresis to confirm that we received mutants with modified Gss1 gen (Fig. 3).
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o

Fig. 3. DNA-electrophoresis of PCR synthetized fragments of gen Gssl, that
were extracted from mutant yeast cells P. pastoris Agss1/GSS1-50, P. pastoris
Agss1/GSS1-100, P. pastoris Agss1/GSS1-200

To confirm, that pexophagy isn’t functioning normally, we made following
experiment: we incubated mutant yeasts P. pastoris Agss1/GSS1-50, Agss1/GSS1-
100, Agss1/GSS1-200, P. pastoris, P. pastoris GS200 (WT his4, arg4) and mutant
with knoked-out gen Gssl (P. pastoris Agssl) on methanol for 24h. After that, we
moved them to other environments with 0.1% and 2% glucose. We discovered that:
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P. pastoris Agss1/GSS1-200 is growing much slowly, than mutant Gssl (P.
pastoris Agss1). Other mutants are growing normally (Fig. 4).
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Fig. 4. Mutant cells growth rate in environments with low (0.1%) (A)
and high (2%0) (B) concentration of glucose

Also we figured out, that AOX activity remains high, after incubation in

environment with glucose, in mutant yeasts P. pastorisAgss1/GSS1-200 as well as in
P. pastoris Agss1(Fig. 5). We assume that pexophagy isn’t functioning
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Fig. 5. Remaining activity of AOX in environment
with 0.5% methanol and 2% glucose

We can assume that peroxisomes aren’t recycled, that’s why remaining AOX
activity is high and mutants Agss1/GSS1-200 and Agss1 have slow growth.

Gss1 protein is involved in glucose sensing. Main role in this process take C-
terminal tail. A small and medium deletion doesn’t cause problems with glucose
signaling and pexophagy dysfunction. Large deletion have similar effect as a gen
knock-out. Following researches required to understand, if Gssl is involved is
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sensing of other hexoses and if small mutations in at the beginning of the C-terminal
«tail» can cause pexophagy dysfunctions and suppression of catabolic repression.
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POJIb UTOKIHIB Y NTPOLECI EHITE/TAJIBHO-ME3EHXIMAJIBHOI'O
HEPEXOAY INYXVIMHHUX KJIITUH

[Iporpama emitenianbHO-Me3eHXIMagbHOrO mnepexony (EMII) — npupoanwmii
nporec TpaHCAU(DEPCHIIIIOBAaHHS, SKUM OOYMOBIIIOE €MiTeliaaIbHO-ME3eHXIMAIbHY
MJIACTUYHICTh €MITeNIadbHUX KIITHUH 1 3JaTHUN HAIPaBUTU PO3BUTOK EMITETIAIbHUX
KIITHH B OIK Me3eHXIMaJbHHUX I HAOYTTS 34aTHOCTI 1O MeractadyBaHHs [1].
Crporomui m00pe BioMa poJib CTPOMAIBHHX KIITHH B KOHTpOJi (eHotumy i
MOBEJIHKA TYXJIMHHUX KITHH [2], OAHAK pOJIb KJIITUH KICTKOBOTO MO3KY Majo
BHUBYCHA, X0Ya KICTKOBHH MO30K € OCEPEIKOM 3HAYHOI KITHKOCTI KJIITHH PI3HOTO
piBHA IU(epeHLIIOBaHHS Ta KOMITOBAHOCTI. {1 KJIITUHU € aKTUBHUMH NPOAYLIEHTAMU
IUTOKIHIB, 1[0 BIUIMBAIOTh HA MYXJWHHI KIITHUHU, MPUMNMAIOUNU y4acTh Yy MpoIecax
EMIL.

3 METOI BHU3HAYEHHS MOXJIMBOI PO JESIKUX PO3UYMHHUX KOMIIOHEHTIB
MIKpPOOTOYEHHS (IIMTOKIHIB) KiCTKOBOro MO3Ky (KM) y moaudikarrii imyHohEeHOTHITY
NyXJIMHHUX KITHH emitemiansHoro (miHis MCF-7) Ta Me3eHxiManbHOTO (JIiHIS
MDA-MB-231) denotuny npoBOAWIN AOCTIIKEHHS BIUIMBY MOHOHYKieapiB KM
XBOpUX Ha paK MOJIOYHOI 3a03u (PM3) mroauHu in vitro 3 BUKOPUCTaHHIM MO
mynbTHOpranHoi kiaiTuHHOI cuctemu (MOC) [3]. B excnepumenti kimituau KM



