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Predicted shifts in precipitation patterns could impact soil microbial activity, and thereby terrestrial ecosystem functioning. In a Mediterranean grassland soil which had been subjected to contrasting precipitation patterns, we investigated the response of active and inactive bacterial and fungal communities to rewetting over time, using 18 O stable isotope probing.

Altered precipitation patterns prior to rewetting had little impact on the trajectories over time of the active and inactive bacterial communities after rewetting, as bacteria died or were recruited from the inactive to the active community. The duration of the dry summer conditions affected the diversity and phylogenetic clustering of the inactive microbial community and its functional potential, likely indicating long-lasting effects on ecosystem stability.

Predicted shifts towards more erratic precipitation patterns with increased periods of water limitation (IPCC 2007) will likely affect soil microbial activities and their associated soil processes, e.g. soil carbon degradation and trace gas fluxes. Different microbial life strategies in response to drying-rewetting appear phylogenetically conserved [START_REF] Placella | Rainfall-induced carbon dioxide pulses result from sequential resuscitation of phylogenetically clustered microbial groups[END_REF][START_REF] Barnard | Responses of soil bacterial and fungal communities to extreme desiccation and rewetting[END_REF]. Thus, the contribution of active and inactive microbial communities needs to be assessed for a more holistic understanding of soil microbial dry-wet dynamics under a set of environmental conditions [START_REF] Schimel | Life in dry soils: effects of drought on soil microbial communities and processes[END_REF]. The present study investigated the response of the actively growing (hereafter "active") and inactive (i.e. a reservoir of functional potential in the soil which may become active under different environmental conditions and affect the stability of ecosystem processes - [START_REF] Loreau | Ecology: Biodiversity and ecosystem functioning: Current knowledge and future challenges[END_REF] bacterial and fungal communities, 48 and 120 h after rewetting using 18 O-H2O stable isotope probing of DNA ( 18 O-SIP) in soils that had been exposed to contrasting precipitation patterns. By focusing on active and inactive communities and their trajectories over several days after rewetting, the present study expands the scope of a previous study [START_REF] Barnard | Changing precipitation pattern alters soil microbial community response to wet-up under a Mediterranean-type climate[END_REF] that used the same experimental treatment. We expected: i) changes in community structure over time, associated with growth of the active and shrinking of the inactive community due to reactivation of slower responders [START_REF] Placella | Rainfall-induced carbon dioxide pulses result from sequential resuscitation of phylogenetically clustered microbial groups[END_REF] and death/turnover of inactive bacteria which may fuel the growth of the active community responsible for the CO2 pulse upon rewetting [START_REF] Blazewicz | Growth and death of bacteria and fungi underlie rainfall-induced carbon dioxide pulses from seasonally dried soil[END_REF]; ii) that wetter preceding conditions would result in lower growth rates of the bacterial community that is active upon rewetting [START_REF] Iovieno | Effect of drying and rewetting on bacterial growth rates in soil[END_REF]; iii) a more moderate response of fungal communities, as fungi are generally more resistant to drying and rewetting and grow more slowly than bacteria [START_REF] De Boer | Living in a fungal world: impact of fungi on soil bacterial niche development[END_REF][START_REF] De Vries | Controls on soil microbial community stability under climate change[END_REF][START_REF] Barnard | Responses of soil bacterial and fungal communities to extreme desiccation and rewetting[END_REF][START_REF] Barnard | Changing precipitation pattern alters soil microbial community response to wet-up under a Mediterranean-type climate[END_REF]. In addition, we aimed at identifying the OTUs that responded significantly to the experimental treatments.

In short, intact soil cores from a California Mediterranean grassland were subjected to contrasting water input regimes (no water inputs vs. weekly water inputs that matched water lost during the preceding week) in the greenhouse for 4 months (see Supplementary Information online, Fig. S1). Three-gram soil samples were taken from the cores and either deionised water (unlabeled control) or 18 O-H2O (final 18 O atom % for soil water was 67.3) was added to wet soils up to 29% gravimetric soil moisture. Destructive samples were taken at 48 and 120 h, and DNA was extracted using a modified phenol-chloroform method (see Supplementary Information online). Through isopycnic centrifugation in cesium chloride, the active community (heavier, isotopically enriched DNA, 1.735-1.760 g cm -3 ) was separated from the inactive community (lighter, unenriched DNA, 1.670-1.725 g cm -3 ) in each soil extract. Bacterial and fungal communities were quantified by quantitative polymerase chain reaction and sequenced by Illumina next-generation sequencing of amplicons generated using 16S rRNA gene [START_REF] Takahashi | Development of a prokaryotic universal primer for simultaneous analysis of Bacteria and Archaea using nextgeneration sequencing[END_REF] and ITS region (modified from White et al., 1990) primers, respectively (see [START_REF] Engelhardt | Depth matters: effects of precipitation regime on soil microbial activity upon rewetting of a plant-soil system[END_REF] for details on 18 O-SIP and sequencing). Soil CO2 efflux after rewetting was measured over 120 h by regularly collecting 3 ml headspace samples in each mesocosm and replacing it with synthetic air (20:80 O2:N2). CO2 concentration was determined by gas chromatography (Agilent 6890 series, Agilent Technologies, Wilmington, DE, USA).

Data were analyzed using R 3.1.2 (R Core Team, 2014) on n=3 replicate samples per watering regime and time after rewetting. Analysis of variance was based on a linear mixed-effects model including precipitation regime, time after rewetting, activity (when relevant, based on communities present in the heavy vs. light DNA fractions) and their interactions as fixed effects variables. Bacterial UniFrac distances and fungal Bray-Curtis dissimilarities were used for principal coordinates analysis and analyzed by PERMANOVA [START_REF] Anderson | A new method for non-parametric multivariate analysis of variance[END_REF].

Diversity indexes and net relatedness index (NRI, estimating community phylogenetic structure based on mean phylogenetic distance - [START_REF] Webb | Phylogenies and community ecology[END_REF] were calculated. The OTUs that responded significantly to an experimental variable were identified using the linear mixed-effects model described above, followed by a test to account for false discovery rates [START_REF] Strimmer | fdrtool: a versatile R package for estimating local and tail area-based false discovery rates[END_REF].

The structure of the active and inactive bacterial communities after rewetting was significantly impacted by precipitation regime (p=0.002). While their respective responses were not affected by precipitation regimes, they differed significantly from each other (p=0.006, Fig. 1a) and changed differently over time post-rewetting (activity x incubation time interaction, p=0.026, Table S1). Between 48 and 120h, the active bacterial community showed only a marginally significant shift in community structure (p=0.066) and no detectable net new growth. In contrast, significant changes in the inactive bacterial community over time after rewetting explained 22.1% of its variance (p=0.014, Fig. 1a), without detectable net reduction in community size. Changes in the inactive pool are restricted to bacteria leaving it, either by i) resuming activity, or by ii) being consumed, their DNA becoming part of active bacteria or bacterial grazers, and their dead bacterial cell material contributing to bacterial activity generating the CO2 pulse associated with rewetting soil (Fig. S2). Between 48 and 120 h, the active community (Fig. 2a) tended to become less even (lower simpson reciprocal index), pointing towards recruitment of species from the inactive to the active community leading to a higher dominance of more distinct clades, which would be consistent with the sequential reactivation of different bacterial groups [START_REF] Blazewicz | Growth and death of bacteria and fungi underlie rainfall-induced carbon dioxide pulses from seasonally dried soil[END_REF]. Concomitantly, the inactive communities became significantly more even and less phylogenetically clustered (lower NRI, Fig. 2b), reflecting the loss of clades through death or recruitment into the active community, which is consistent with the pattern of the active community.

Precipitation regime history did not affect the diversity of the active bacterial community after rewetting. In contrast, the inactive bacterial community after rewetting was significantly more phylogenetically clustered (p=0.018) and even (p=0.059) after a history of more frequent precipitation. Thus, the duration of the dry summer conditions may affect soil functional potential, which may have long-lasting effects on ecosystem stability.

Precipitation treatment significantly affected the relative abundance of many bacterial OTUs after rewetting (Fig. S3), mostly Proteobacteria (particularly α-and ß-proteobacteria) under dry regime and δ-proteobacteria and Actinobacteria under wet regime. Only one fungal OTU responded significantly after rewetting to precipitation pattern (Mucoromycota phylum, relatively more abundant under wet regime). The relative abundance of two OTUs significantly increased after rewetting, belonging to classes Thermomicrobia (δproteobacteria, previously described as rapid responders - [START_REF] Placella | Rainfall-induced carbon dioxide pulses result from sequential resuscitation of phylogenetically clustered microbial groups[END_REF] in the active and TK10 (Chloroflexi) in the inactive community.

As expected, active and inactive fungal communities did not differ significantly after rewetting (Fig. 1b) and showed no diversity or net new growth over time (Table S1).

However, we detected a marginal change in community structure over time (P=0.063), which was related to activity (P=0.014). Only one fungal OTU was found to increase significantly in relative abundance between 48 and 120 h post-rewetting (Exophilia genus of the Eurotiomycetes class, Ascomycota phylum, in the inactive fungal community).

In our system, the duration of dry summer conditions had little effect on the trajectories of active and inactive bacterial communities over time after rewetting. Precipitation history affected diversity and phylogenetic clustering over time post-rewetting in the inactive bacterial communities, a large reservoir of functional potential in soils which may become active under different environmental conditions, thus potentially altering ecosystem stability. White, T.J., Bruns, T., Lee, S., Taylor, J.W., 1990. PCR Protocols: A Guide to Methods and Applications. In: Innis, M.A., Gelfand, D.H., Sninsky, J.J., White, T.J. (eds). Amplification and Direct Sequencing of Fungal Ribosomal RNA Genes for Phylogenetics. 
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