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Abstract

The International Space Station (ISS) constitutes an extreme environment that experiences high radia-
tion and microgravity stressors which impacts both its human crew and their microbial counter parts. Re-
cently, the first novel Eukaryote was isolated from the ISS, this yeast named Naganishia tulchinskyi demon-
strated the ability to form enlarged Titan cells when grown in simulated-microgravity environments. It is
unclear if there are physiological and or molecular differences between these Titan cells and the standard
gravity grown cells. Here we show that significant molecular alterations are occurring within the simulated-
microgravity grown N. tulchinskyi when compared to standard gravity grown cells. Titan cells are substan-
tially larger than standard cells ( 10um and 4um diameters, respectively); however, they grow slower than
their controls producing fewer CFUs (106and108CFUs, respectively).P roteomicandtranscriptomicanalysisbothindicatethatwhengrownunderdifferenttemperatureandatmosphericcombinations, simulated−
microgravitygrowncellsgroupintostatisticallydistinctexpressiongroups, asopposedtoallofthestandardgravitycontrolswhichgrouptightlytogetherregardlessoftemperatureoratmosphere.T itanizationwasfoundtoonlyoccurredinsimulated−
microgravitywhengrowninwarmerconditions(30C, ratherthan23C).T ransmissionelectronmicroscopytomographyindicatedthatthe30Cgrowncellsdemonstrateddifferingorganellestructuresandarrangementsthanthatof23Cgrownsimulated−
microgravityandstandardgravitygrowncellcontrols.Ourresultsdemonstratethatsimulated−microgravityaltersN .tulchinskyifunction, butthatsimulated−
microgravityincombinationwithhighertemperaturesiscrucialintheformationofT itancells.FurtherresearchisneededtodeterminetherolethesemolecularalternationsmayplayinallowingN.tulchinskyitosurviveaboardtheISS.Ifthesesimulated−
microgravityresponsivelipidsdoendupaidingN .tulchinskyisurvivalinmicrogravityconditionsaboardtheISS, theycouldbeofgreathealthbenefitforfuturecrewstotheMoonandMars.
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