IS8SN 0233-7657. BiomoniMepa 1 knituea, 2002, T. 18, Ne 2

Isolation and characterization of cold sensitive
pex6 mutant of the methylotrophic yeast
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A cold sensitive (cs) suppressor mutant was isolated from the H. polymorpha pext strain defective in
peroxisome biogenesis. The restored cs pex6 growth on methanol at a permissive temperature was
associated with the presence of morphologically normal peroxisomes. The enlarged peroxisomes present at
restrictive temperature failed to support methylotrophic growth in the cs pex6 strain. The isolated mutation
has no effect on the peroxisome degradation in H. polymorpha.

Introduction. Studies on the interrelationship between
the processes of peroxisome biogenesis and degra-
dation to identify genetic elements mutual for both
mechanisms have been initiated recently [1]. Al-
though oppositely directed, previous studies demons-
trated the existence of such overlapping factors, i. e.
the H. polymorpha PEX 14 gene product [2]. Besides
Pex14p, the peroxisomal matrix protein import re-
quires the action of two AAA ATPases, Pexlp and
Pexbp. They form a complex of main importance for
peroxisome biogenesis, and the mutations affecting
this complex are the most common cause of the
Zellweger syndrome in humans [3]. This work was
carried out with a mutant of methylotrophic yeast A.
polymorpha deficient in peroxisome biogenesis due to
the mutation in PEX6 gene. To elucidate, whether
this peroxin is involved in the opposite process of
peroxisome degradation, the temperature or cold
sensitive (ts or ¢§) pex6-derivative mutants can be
utilized. The aim of this work was to isolate and
characterize these mutant strains.

Materials and Methods. Strains, media and gro-
wth conditions. H. polymorpha NCYC495, auxotro-
phic derivatives thereof [4] and per5-C79 (leul. ) {5]
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were used in this study. Yeast were grown at 28 or
37 °C in the YPD medium ¢l % yeast extract, 1 %
peptone and 1 9% glucose) or selective mineral media
(MM} with 0.05 9% yeast extract [61, supplemented
with 1 % glucose, 0.5 % methanol (MMM) or 0.5 %
glycerol. Leucine (40 mg/1) was added to all MM. For
solid media agar (2 %) was used. Sporulation/mating
media and techniques were essentially as described in
[4]. Cells were fixed and prepared for electron
microscopy as in [7].

Conditional mutant isolation. To isolate ts and cs
mutants the initial strain pex6 was grown in liguid
YPD, washed twice with distilled water, spread on the
plates with MMM (5-10° cells/plate) and UV-mu-
tagenized for 60 s. Afterwards the plates were in-
cubated for 4—35 days at 28 or 37 °C, and replica
plated on the plates with MMM for identification of
the mutants with conditional phenotypes at 28 and
37 °C.

Biochemical methods. Cell-free extracts for en-
zyme assays were prepared as in [8]. The protein
concentration was determined according to [91 using
bovine serum albumin as the standard. Alcohol oxy-
dase (AOX) (EC 1.3.3.13) was assayed as in [6].

Results and Discussion. Iselation of the cs pex6
mutant. To identify other than PEX 14 genes possibly
involved in both peroxisome biogenesis and degra-
dation, we attempted to isolate UV-induced, condi-
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tional (s or ¢s) revertants from the H. polymorpha
pex6 mutant as an initial strain. The pex6 cells were
mutagenized, and the colonies with a restored ability
to grow on MMM plates were sclected. We were able
to isolate only one cs clone with normal growth on
methanol at 37 °C (permissive temperature) and very
slow growth at 28 °C (restrictive temperature} among
pex6 derivatives. The c5 pex6 mutant exhibited the cs
phenotype only in a methanol medium (Fig. 1, A, B),
not in glucose, ethanol or glycerol media.
Characterization of the cs pex6 strain. To study
the biogenesis of peroxisomes in the ¢s pex6 mutant
cells, the electron-microscopic analysis was carried
out (Fig. 2). It revealed the restoration of the
peroxisome biogenesis at both temperatures after 12 h
induction by 0.5 % methanol. The wild-type pe-
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roxisomes induced by methanol in the cs pex6 cells at
the permissive temperature (Fig. 2, F), and the
morphologically altered enlarged peroxisomes at the
restrictive for methylotrophic growth temperature
(Fig. 2, E) were observed. The intriguing question,
why the ¢5 pex6 mutant cells with restored pero-
xisome biogenesis are unable to grow in MMM at
28 °C, is now under investigation.

The genetic analysis revealed that the corres-
ponding ¢s mutation is most probably tightly linked
with, or resides in the PEX6 locus. The biochemical
analysis of pexophagy at permissive and restrictive
temperatures did not reveal considerable differences
between the ¢s pex6 cells and the wild-type strain
(Fig. 1, C—F). Further biochemical and genetic
analysis of the isolated conditional mutant is in
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progress. The nature of mutations in the utilized
initial pex6 and derivative ¢s mutants will be estab-
lished by isolation of both alleles and sequencing but
it seems that the cs pex6 mutation has no effect on
pexophagy in H. polymorpha. Together with the data
on susceptibility of peroxisomal remnants in Apex6 to
the glucose-induced peroxisome degradation [1], it
will be the second experimental evidence, that orga-

Fig. 2. Electron-micros-
copic images of H. poly-
morpha wild-type strain
(A, B), pex6 (C, D
and derivative cold sen-
sitive pex6 (E, F) mu-
tants induced in the me-
thanol minera! medium
for 12h at 28 °C (A, B,
C,Eyand 37°C (D, P).
M — mitochondrion;

N — nucleus; P — pe-
roxisome; ¥V — vacuole

nelle development and turnover do not converge at
Pexbp in H. polymorpha.
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BualicHHS Ta XAPAKTEPHUCTHKA XOJOAOYYTAMBOr0 MYTAHTA pexb
meTunorpodtnx apixaxkis Hansenula polymorpha

Peatome

Budineno xonrodouymaueull cynpecopruii mymawm 3i wumamy pexé
H. polymorpha 3 nowxodxenur Giozene3om RepoXcucoM. Bid-
HOBACHHRA POCIY XOA0OOMYMANEOZO pexG Ha MemaHoal npu nep-
MICUGHIE memNepamypi KOperiosano 3 HAASHICMIG MOPPOIOZIMHO
HOPMATLHUX NEPOKCUCOM. IOLIbIEHRE Y POSMIPAX NEPOKCUCOMU NP
pecmpuxmusHint memnepamypi xe 3oamui nidmpumyearmi memii-
rompoprui plcm XoRo00uymaueozo wmamy pexb. Budinena my-
mayin we gnrusac Ha Qezpadauiro nepoxcucom H. polymorpha.

B. K. Hazapxo, Q. A Howanuwncxuii, T. ). Hasapxo,
0. B. Cmacbix, A. A. Cubupnoi

BrijieneHHEe ¥ XAPAKTEPUCTHKA XOJOACSYBCTBHUTEABHOIO MYTAHTA
pext MeTmnorpodHLx apoxxed Hansenula polymorpha

Peaome

Buidener X010004Y6CMBUMERLHBIE CYRDECCOPHBI Mymanm Ha oc-
Hoae wmamma pext H. polymorpha ¢ nospexoennoim buozenesom
nepoxecucom. Boccmanoeénenue pocma  XOA000uyeCmeUmensHoz0
Pex6 Ha MEMAHONE NPU HepMUCCUSHON MEMREPAMYPe KOPPEAUPO-
QN0 C HAMMUEM MOPDOROZUNECKU HOPMUNBHBLX HEPOXKCUCOM. Vae-
AUHEHNHBIE 6 DAIMEDAX NEPOKCUCOMBL NPU DECMPUKMUSHOL Memne-
pamype He cnocoOHbL NOOOEPXUBAMb MEMUAOMPODHLIL pocm. X010+
QOUYBCMBUMEALHOZO WMAMMA pexb. BuidencHnas mMymauus He
éausem na dezpadayuo nepoxcucom H. polymorpha,
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