Previously uncharacterized environmental fungi present new
opportunities to study mitochondrial assembly and function
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Effects of an anti-bacterial drug on
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>

New technologies for sequencing and modifying genes offer
an opportunity to utilize a wider range of model systems for
studying study questions of biological interest. The fungus
Saccharomyces cerevisiae has been the predominant organism
of investigation of mitochondrial assembly; The use of distantly
related fungi will expand our understanding of mitochondrial
biogenesis. Here, we examine mitochondrial morphology and
dynamics in fungal strains isolated from Adam Mickiewicz
University in Poznan, as well as testing the effect of cytoskeletal
perturbations on mitochondrial structure. Furthermore, we
iInvestigate the effects of a drug known to deplete mitochondrial
DNA (mtDNA) from S. cerevisiae on these uncharacterized
environmental strains. Finally, we amplified a segment of
ribosomal DNA that can be informative of the phylogenetic
clade of the studied organisms.

Methodology:
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Figure 2: Disruption of the actin cytoskeleton appears to
disrupt mitochondrial morphology In EFUN isolates.
Mitochondrial distribution in cells relies on the actin
microfilaments or microtubules. We studied which type of
cytoskeleton is essential for mitochondrial maintenance in EFUN.
Toward this goal, we disrupted actin microfilaments or
microtubules in cells using Latrunculin A (LatA, 1 pM/ml) or
Nocodazole (Noc, 15 pg/ml), respectively, and investigated the
morphology of mitochondria using fluorescence microscopy

Figure 4: The antibiotic ciprofloxacin has no apparent effect
on mitochondrial function of EFUN isolates or of S. cerevisiae.
(A) The indicated EFUNs were treated with 100 pg/ml ciprofloxacin
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Figure 1: Newly isolated environmental fungal samples
(EFUNSs) contain tubular mitochondria. EFUNs were examined
by brightfield and fluorescence microscopy in order to confirm
their fungal natures . In an attempt to stain the fungal cell wall,
EFUNs were treated with Calcofluor White. To localize
mitochondria, cells were treated with the dye DiOC,.These
results clearly confirm these strains to be non-bacterial.

following DIiOC, staining. DMSO vehicle was added to a control

sample. In all of the studied EFUNs mitochondrial morphology
was altered following Latrunculin A treatment, suggesting that
mitochondrial distribution relies on actin microfilaments in these

fungi.

Effect of mitochondrial toxin on EFUNS:
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Name of sample with 50 pyg/ml Sample untreated
EtBr
EFUN 006 +/- ++
EFUN 016 +++ ++
EFUN N +++ +++

Figure 3: Two EFUNs show resistance to the effects of a
mitochondrial toxin on proliferation. Isolates were either treated
with 50 pg/ml of EtBr on glucose-containing medium for 3 d at 30°C
or left untreated. Cells were then transferred to similar medium
lacking EtBr for 2 additional days. We qualitatively examined the
relative proliferation rate of our isolates. Those isolates, unaffected
by EtBr, may be insensitive to mtDNA depletion by EtBr, or
alternatively, resistant to the effects of mtDNA destruction. Two
wedges of the EFUN N plate were obscured for clarity, and some
doubt remains about the identity of EFUN 006. Relative proliferation
Is indicated in tabular format.
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or vehicle for 5 hrs before DIOC, staining and fluorescence
microscopy. (B) Paper discs were dipped in ciprofloxacin stock
solution (25 mg/ml) or vehicle and placed upon a petri dish
saturated with wild-type S. cerevisiae strain CDD6. Cells were then
incubated for 2 days.

Phylogenetic analysis of EFUN isolates:

Figure 5: Amplification of a fragment of ribosomal DNA. We wish
to identify the isolates used in this study. Toward this goal, we
amplified DNA encoding 18S ribosomal RNA (rDNA) using universal
primers expected to amplify from all domains of life. Products were
subjected to electrophoresis through a 1% agarose gel and stained
using EtBr. Sequencing of these products will be performed in order
to identify the evolutionary clades to which these isolates belong.

Conclusions:

Several fungal strains were isolated from the environment and found
to have tubular mitochondria.

In all of the isolates, our preliminary data suggest that actin
microfilaments are required for normal mitochondrial distribution.

Several isolates appear relatively insensitive to the effects of a toxin
that typically depletes mitochondrial DNA.

The anti-bacterial drug ciprofloxacin appears to have no discernible
effect on yeast mitochondria.
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PaHee HeonucaHHble rpuobKoBble LWTaMMbl, BblleNIeHHbIe U3 OKpPpY>XaloLleun cpepbl,
OTKPbIBAOT HOBble BO3MOXXHOCTU B 06/1aCTU uccnengoBaHnss Mop@moniorum
PYHKLMOHNPOBAHUA MUTOXOHAPUN
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BnusHne aHtnb6akrepuasnbHbIX

Nopnep>xaHmne popmbl MUTOXOHAPUN

BBegeHue

npenapaToB HA MUTOXOHAPUMN:

HoBble TEXHONOrMMm reHOMHOIrO CEeKBEHUPOBaHUS WU Hokopason NaTPYHKYNuH A AMCO
METOMbl FrEHHON NHXXEHEePU NO3BONMSIOT PaCLUMPUTb CNEKTP

MoAdenen ansa N3yvyeHusi Ba>KHbIX 6UONOrndecknx npobnem. © EFUN 006 EFUN 016
Hpoxoxkn Saccharomyces cerevisiae ABAAOTCA OQHUM U3 o 2
cCaMbIX 4acTO UCMNONb3YyEMbIX MOAENbHbIX OpPraHU3MoB O % o
n3ydeHns mmtoxoHgpun. OgHako nccnegosaHne rpnbos, He LL 5
SIBASIIOLLXCS ONN3KNMK POACTBEHHNKaMM OAaHHbIX w §
OPOXOKEN, MOXET OblTb MNofe3HbIM [Ns  paclunpeHuns Q 6_%’
Hallero nMoHMMaHus O MuUToxoHapuanbHOM 6uoreHese. B o
HalleM TPOEKTe Mbl 3aHMMannCcb  MNCCNefoBaHUEM % g
Mopdonornn N pacnpepeneHns MUTOXOHAPUA B LUTaMMax LL S
OPOXX>KEN, BblAENEHHbIX B YHUBepcuteTe Agama Muukesunya - <
(Mo3HaHb), 1 onpepeneHneM aPHeEKTOB, BOSHMKAKOLLMX NPW 8
HapYyLWEHNAX B CTPYKTYpEe UUTOCKesneTa, Ha MopdOonornto < S
MUToxXoHapun. bonee TOro, Mbl wuccnegoBann BUSHUE :Z, 5. Ln
NeKapCTBEHHbIX npenaparos, paspyLiaroLmx LL. pnoxcauu
L . 4
MutoxoHgpuanbHyto OHK B knetkax S. cerevisiae, Ha He o p * :
ONucaHHble paHee WTaMMbl N3 OKPY>KatoLEeN cpeapbl. Takxe E e | &
Mbl amnnnuunposann dpparmMeHT pnéocomansHon [NHK, ¢ N3o6paxenne 2: HapylwieHue CTPYKTYpPbl AaKTUHOBOFO By
NMOMOLLbIO KOTOPOro MOXXHO OnpeaennuTb MNosioXKeHne ; | — X
N3y4aemMbliX OPraHn3mMoB BAONITOreHETUYECKOM pPsay. HuTockenera BbisblBaeT Hapyluenne Mopdosiorum
MmutoxoHapun B nsonatax EFUN.
MuToxoHOpUMN B KINETKE MOryT pacnpefensiteCsi C MNOMOLLbIO
M _ MUKPOTPYBOYEK, a MOryT — C MNOMOLUBIO MUKPOMUIaMEHTOB | | ,
eTonbl MCC”GAOBaHMﬂ- akTuHa. YT10Obl BbIACHUTb, KaKUM O6paSOM MUTOXOHA PN U3o6paxxeHne 4: AHTUOMOTUK uUunpodsioKcauMH He umMmeeT
pacnpefgensiotrca B Knetkax EFUN, ™Mbl ucnonbsosanu siBHOro adhdekTa Ha MUTOXOHAPMANbHble (YHKUMM B KNeTKax
MHIMOUTOPbI MWKPOTPYOOYEK N MUKPOMUNAMEHTOB akTuHa — apox>xxen EFUN wnm S. cerevisiae. (A) BbigenenHole EFUN
Hokopason (15 wmkr/mn) wn  natpyHkynrH A (10 mkr/mn), KyNbTMBMPOBanM B NPUCYTCTBMM umnpodnokcaumHa (100 pg/ml)
BTG NEHHbIE 13 COOTBETCTBEHHO. MOIOCDOPOFWO MUTOXOHAPUA  n3y4ann C UNK pacTBopuTens B TedeHue 5 vacoB mepep okpackoii DIOC, w
OKpy>KaloLLel cpeb MOMOLLIbIO (PJTyOPECLIEHTHOM dnyyopecuyeHTHON MUKpockonuen. (B) bymaxkHble OuUIbTPbl B
ron6bl (EFUN) via MUKPOCKOMNNN. uunpodnokcauuHe (25 mg/ml) nnu pacteopuTene 66111 NOMELLEHbI
plating dilution Ha 4Yawku [leTpu, 3acesHHble OUKNUM TUMOM S. cerevisiae wTamm
CeeToBan CDD6. KneTtku nHkybumnpoBanmcb Ha NPOTAXXEHUN OBYX OHEN.
MUKpPOCKONUA
KNIETOK BrnnaHue mutoxoHgpuanbHbIX TOKCUHOB
dunoreHetTnyecknm aHanu3 EFUN:
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KHETS‘-IKHP:I; |((:$EHKVI MM?:)'(DS:::Mﬁ MUTOXOHAPHanbHOM
(Calciflour White) (DIOC,) AiHK non aatdbs
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N3o6paxeHne 5: Mbl Bbuamcnum no3uumio EFUN B
dunnoreHeT4HeCKOM aepeBe, onpeaesiue BpeMs X pacxo)XXaeHus
OT OnnxKauwero npegKka no nocneposaTesibHOCTU reHos 18S
pPHK. [lna atoro wmbl Bbigenunn reHomHyto [OHK EFUN wu
amnnuduuymposann dpparmeHTsl reHoB nx 18S pPHK, koTtopble 6yayT
OTnpaB/ieHbl HA CEKBEHMPOBaHME Mnocye OKOoHYaHuA wkonbl. AHK
reNb-anekTpodopes aMmnmdpnumpoBaHHbIX parMeHToB reHos 18S
pPHK EFUN.

BbiBoAbI:
EtBr (50 mkr/mn) KOHTpOIsb

JlaTpyHKYNnuH A Hokopason AOMCO kak
KOHTPOJ1b

Ha3BaHue
. ob6pasuyaa
AHanus MOpCbOHOI'VIVI EFUN: Past Ham yganocb cobpathb 1 BblaennTb Psan paHee HeonmcaHHbIX
EFUN 006 +- M rPNOKOBbLIX LUTAMMOB N3 OKPY>KatoLen cpeabl, Y KOTOPbIX Mbl
EFUN 016 44 ++ BMOCNEeACTBUM onpeaenmnm Tpybo4KoBbIN TUM MUTOXOHAPWN.
Bright Field Calcufluor white DIOC,
EFUNN T et Bo Bcex BblgefieHHbIX rpPnbKax akTMHOBbIE MUKPOMUNAMEHTbI
© NUrparoT K/IK0YEBYIO POJb B pacnpeneneHnm MUTOXOHOPUA B KNETKE.
; N306pakeHune 3: [isa usonsita EFUN ycTonumsbl K Kpome Toro, Mbl 06Hapy>Xunm HECKOJIbKO rPUOKOB, YCTONYUBLIX K
D MUTOXOHAPUANbHOMY TOKCUHY: V3onsTel EFUN NEeVCTBMIO paspyLuatoliero MutoxoHapuanbHyto [IHK TokcuHa.
L BblpawmBanu Ha cpepax ¢ 50 mkr/mn EtBr nnu 6e3 Hero B
TeyeHune Tpex aHen npu Temneparype 30°C. 3aTeM KNeTku HakoHeL, Mbl yCTaHOBWUIW, YTO aHTUBNOTUK LmnpodnoKcaunH He
nepecesanu Ha 6oratyto cpeny 6e3 EtBr elye Ha aBa oHs. OKa3bIBAET BbIPaXXEHHOro addekTa Ha MUTOXOHAOPUN OPOXIKEBbIX
[locne aToro, Mbl NpPoBeNN Ka4eCTBEHHYIO OLIEHKY poCTa rPMOKOB.

nsonatos EFUN. MbI npegnonoXXunnun, 4To n3onsaThbl,
HeBocnpummMymeble K EtBr, MoryT 6bITb YCTONYMBbI K
nospexpgeHuam nnm notepam MTAHK. [1Ba cekTopa Ha
O4HON N3 npeacTaBfieHHbIX Yallek [leTpun He nokasaHbl 41
NPOCTOThl N30OPaAXKEHNS; TaK)XKE €CTb HEKOTOPbIE COMHEHUSA
OTHOCUTENbHO KoppekTHoM naeHtudpmnkauun EFUN 006.
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Mbl 6narogapum npogeccopa ArHellka XadmHcka (Bapliasckum
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% Ta6nuua nokasbiBaeT oLeHky pocta EFUN Ha 6oraToii YHUBEPCUTET) 3a NpefocTaBfieHNe NUTaTENbHbIX Cpeq, AoKTopa

L | cpege (YPAD) nocne nHky6auun ¢ EtBr nnn 6e3 Hero. Mpsembicnae Hyua (YHuBepcutetT Agama Mukesuya), foktopa AHy
+++ pPacTyT OOBOJIbHO ObICTPO; ++ PACTYT YMEPEHHO; ['yTbepes (MHcTuTyT Hayku n TexHonorun, Asctpus), u lNeTtpa
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N3o06paxeHune 1: MukpodoTorpadpun nzonmposaHHbix EFUN.

JleBas naHenb — ceBetToBble MUKpodoTorpadgun EFUN. CpenHsis _‘i‘J E?

+/- pPacTyT O4eHb MeOJIEHHO. BonbHOBa 3a TEXHNYECKYIO NMOMOLLb.

naHenb —Mukpodgotorpadpum EFUN ¢ dpnyopecueHTHO |

nomMme4yeHHou KrietoyHou cteHkon (calcufluor white). NpaBas | r@l

naHenbs — mMukpodgotorpadpun EFUN ¢ dpnyopecueHTHO

nomeyeHHbIMU MuToxoHapusamm (DIOC,). Mopdonorvs KneTok u ADAM MICKIEWICZ | O

Hann4mMe y HUX MUTOXOHOPUI NMOATBEPXXAAtOT Halle UNIVERSITY Z M I N h h m

SMTB
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