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Backgroundandgoals B in g eI ' C 8 i

Arcticplant speciesare well adaptedto their harshenvwonment Howeverthey are still challencedoy severalstressors:ausecthrectly or indirectly by arctic climate

very low availabilityof nutrients, low temperatureduring growth season long,coldWwinter, severalforms of water stresshigh fluctuationsin solarrediation, to nameas= =
few. Yet very little isknownabout microbialcommuntiesassociatesvith arcticplants: We areinterestedin the structureand function'of of endophyticbacterial
communitiesassociatedvith arctic plant speciesespeciallyspeciesabundantin pioneerplantcommunities Thegoalof this studyis to dissectthe lmpactof Iocatlon
andsoilcommunitieson assemblyof bacterialcommunitiesassciatedwith Oxyrladlgynaand SaX|fraga)ppOS|t|ofoI|a two pioneerplant specieswvith S|mllafglobal

distribution and habitat requirement

Plantspecies

Oxyriadigyna (mountainsorrel) (A) and Saxifragaoppositifolia (B)
are arcto-alpine specieswith distribution from temperate alpine
habitatsto high arctic. Despitedifferent mycorrhizalassociation(O.
digyna t non-mycorrhizal S oppositifolia t endo-mycorrhiza) both
species are very successfulin colonizing nonvegetated soils In
glacierforelands,and establishwell on soilswith very low nutrient
levels

Samplingsites
Svalbard

4 sampling sites:

- SaanagSalluoaiviJehkas(Kilpisjarvi),

- LongyearbreeriSvalbardl
bulk soil (B), rhizospheresoil (R), endosphergE)
2 plant speciesOxyria digyna,Saxifragaoppositifolia
6 samples/species +ailk soilsampleger site

Kilpisjarvi

Kilpisjarvi is situated in at 68 N (subarctic low arctic) in Finland at low arctic-subarct Vegetationis dominated by
mountain birch forest in the valleys,and fell tundra at higherelevations Annualmeantemperatureis about -2.2°C with
plant growingseasonaroundc. 90-100 days

Longyearbyen Svalbard(NO)is locatedat 79°N (high arctic) with meanannualtemperature of -4°C. Vegetationis arctic

shrubtundra with an averagegrowingseasonof 90 days
) p ) Sterilization PCR T'RFLPS(O|I16S,n|fH)
454 pyrosequencingplant, soil 16S),

Sampleprocessing - 16S $oil, plant), 799F1492R /799R.378R
Datafiltering andprocessing

DNAisolation - nifH (soil), pol~poIR

Chemicahnalysisisolates Phenotypidiversity (BIOLOG

Soilsamples

3 readsets/sample
900reads 250bp

Community compostion of bulk and rhizosphere bacterial communities from
Kilpisjarviand Svalbardare determined by samplingsites (A). In contrast the
rhizospherecommunitiesof O. digyna and S oppositifoliaare strongly influenced
by plant speciegB) Similarlysamplingsitesalongwith solilnitrogencompositionis
Bhoowa the determining factor of rhizospherenitrogen fixing communities (C), whereas
s Influenceof the plant speciescan be alsoseenwhile comparingthe plant species
from samesites(D).
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Plant Species

Oxy Oxyria digyna

Saxi Saxifraga oppositifolia

Endophytidbacterialcommunities of Oxyriadigynaand Saxifragaoppositifoliaare
clearlydistinctfrom communitiesin bulk or rhizospheresoils Samplingsiteis the
mayjor determinantin soil bacterialcommunitycomposition(A). Incontrast
compositionof endosperebacterialcommunitiesis lessdependenton samplingsite
than on plant specieqB).

A

Soil

Bulk t Bulk soil

RhlzotRhlzosphere
oil NO3t Soluble Nitrate

%a mg N/kg soil
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oppositifolia

Nonmetricmultidimensionalscalingplots of bacterialcommunitiesfrom bulk andrhizospheresoilsand/or endophereof O.
digynaand S.oppositifoliafrom three samplingsitesat low and high Arctic. Plotis basedon Bray-Curtissimilarity matrix of
normalizedOTU (97%AbundancesThreebiologicalreplicates(900readg wasanalyzedoer sampletype. Thecommunitiesare
labelledby samplingsite and markedby biologicalcompartment(bulk soil, rhizospheresoilor endospherg

Principal component analysis (PCA) of rhizosphere and bulk soil sample similarity matrices and vector fitting of sasgllagtspecies and environment variables
analysedbased on square root transformation Banocov4.55.Fig.A T-RFLRMsp | digestion) profiles of 16 SrRNA geamapliconsfrom Kilpisjarvj Finland and
LongyearbyenSvalbardFig.B T-RFLPMsp | digestion) profiles of 16SrRNA geaamapliconsfrom Kilpisjarvj Finland Fig.C T-RFLPMnI | digestionnifH geneamplicons
displaying the diversity dD.digynaand S.oppositifoliarnizosphere samples froiilpisjarvi Finland and.ongyearbyenSvalbardFig.D T-RFLPMnI | digestionnifH
geneampliconsdisplaying the diversity dD.digynaand S.oppositifoliarhizosphere samples frothe sitesJehkasnd Salluaoivin Kilpisjarvj Finland.

Themajor OTUan the endopsheresamplesof
S.oppositifoliaand O.digynarankedby abundance

OnlyOTUdetectedin endospheresamplesat all samplingsitesare
includedin the analysisof eachplant.

Relativeabundanceof bacterialphyla associatedvith bulk andrhizospheresoilsand endosphereof Oxyriadigynaand Saxifragaoppositifolia

PhylumProteobacterias replacedby proteobacterialsubclasselpha,beta,, delta,epsilon gamma). Theie chartsrepresentthe averageabundacedrom all three samplingsites shownbelow each

pie chart Threebiologicalreplicatesper sampleand site wasusedfor the analysis TheOTUdrom eachsample(900reads/samplé¢were assignedaxavia RDRlassifierat 70%cut-off. Firmicutesand ARl

- AairelEsE e Saxifragaoppositifolia endosphere

Deltaproteobacteriaare relativelymore abundantin endospherghanin soilsamples
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OTU
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phylum
Proteobacteria
Proteobacteria
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phylum
Proteobacteria
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unclassified
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genus

Haliangiaceae
Bradyrhizobium
Nannocystineae
Clostridiumsensustricto
Rhizobacter
Cystobacteraceae
Kineosporiineae
Steroidobacter
Bradyrhizobium
Clostridium sensu stricto
Bacillus
Aquabacterium
unclassified
Enterobacteriaceae
Frankineae

genus

Haliangiaceae

Burkholderiales _incertae_sedis
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