Materials and Methods
Tissue and RNA preparation
[bookmark: _Hlk530489234][bookmark: _GoBack]The male C57BL/6 mice used in the study were sacrificed at 9, 15, 24 and 30 months followed by tissue sampling of the brain, blood, skin and liver in 8 or 5 replicates, as shown in Figure 9A. Skin and blood were extracted from the same animal, whereas brain and liver tissues were extracted from two other mice. For the purpose of sampling tissues from the brain and liver, mice were sacrificed by cervical dislocation with subsequent collection of the tissues. In the brain, both hemispheres were obtained, and the right hemisphere was used for the RNA-Seq experiments while the left one was preserved for future experiments. In the liver the larger lobe was divided into three sections, and one part was used for RNA-Seq while the rest was cryopreserved. For the collection of skin and blood samples, mice were anaesthetized with 2.5 % isoflurane in a N2O:O2 (3:1) mixture. The abdomen was shaved, and a patch of 1 cm2 skin was collected from the abdomen of the mice. A total volume of 600 – 800 µl of blood was collected by heart-puncture and stabilized using the PAXgene kit according to manufacturer's instructions. Each tissue sample was homogenized in 1 ml QIAzol Lysis Reagent (Qiagen, Hilden, Germany), and the total RNA was isolated using the phenol/chloroform extraction method. Blood samples were further processed for globin removal (Ambion globin clear kit, Thermofisher). RNA quantity and quality were determined spectrometrically by a ND-1000 (Nanodrop, Wilmington, DE, USA) and subsequently analyzed by an Agilent Bioanalyzer 2100 using the RNA 6000 Nano Kit (Agilent Technologies, Santa Clara, CA, USA). An RNA integrity number greater than 6.5 was considered to be of good quality for high-throughput RNA sequencing. All RNA integrity numbers of the samples ranged from 7.3 to 9.3. All animal procedures were approved by the local government (Thueringer Landesamt fuer Lebensmittelsicherheit und Verbraucherschutz, Germany) and conformed to international guidelines on the ethical use of animals. Breeding and housing conditions were as described by Mansfeld et.al.[1].


High-throughput RNA sequencing (RNA-Seq)
Library preparation and sequencing was done using Illumina's Next generation deep sequencing (NGS) platform (Bentley, Balasubramanian et al. 2008). One µg of total RNA was used for library preparation using Illumina's TruSeq RNA sample prep kit v2, according to the manufacturer's instruction. Libraries were quality checked and quantified using an Agilent Bioanalyzer 2100 and Agilent DNA 7500 Kit (Agilent Technologies, Santa Clara, CA, USA). Libraries were sequenced using an Illumina HiSeq2500 in high-output 51 bp single-read mode in pools of four per lane. Sequencing chemistry v3 was used. Read data were extracted in FASTQ format using the Illumina supported tool bcl2fastq (v1.8.4). Sequencing resulted in approximately 48 million reads per sample (for details, see STable 1).

RNA-Seq library processing and mapping
Read quality was monitored using FastQC (v0.11.3; http://www.bioinformatics.bbsrc.ac.uk/projects/fastqc/). Mapping onto the current Mus musculus genome (GRCm38.78) was performed with segemehl (v0.2.0) [2] using the -H 1 option, allowing single reads to be mapped to multiple best fitting locations. Reads were counted using rnacounter (v1.5.2; https://github.com/delafont/rnacounter/) and normalized by transcripts per million (TPM).

where ci is the raw read count of gene i, li is the cumulative exon length of gene i and N is the number of all genes in the given annotation. Low expressed genes were defined by showing a TPM ≤ 0.5 in every sample and were discarded in subsequent expression analysis.



Identification of differentially expressed genes
The Bioconductor packages DESeq2 (v1.10.0) [3] and edgeR (v3.1.2) [4] were used to identify differentially expressed genes (DEGs) between the analyzed time points, according to Figure 9B. Half of the comparisons can be seen as a linear age-gradient analysis (9 vs. 15 months, 15 vs 24 months and 24 vs 30 months), providing insight into the changes over time in gene expression. The other three comparisons (9 vs. 24 months, 9 vs. 30 months, 15 vs. 30 months) show the more drastic transcriptional changes between adult and old-aged mice. The resulting p-values were adjusted using the Benjamini and Hochberg’s FDR approach [5]. Genes with an adjusted p-value < 0.05 identified by at least one of the Bioconductor packages in one of the above-mentioned comparisons were assigned as differentially expressed. All DEG results of both used tools and their overlap can be found in detail at STable 2.

Age profiling of tissue gene expression
Each expressed gene with TPM > 0.5 was assigned an age profile with respect to its expression behavior over time for each of the four tissues individually.
    The profiles were determined by analyzing the read fold change between the linear age progression comparisons (9 vs. 15, 15 vs. 24 and 24 vs. 30 months). For each of the four comparisons, every gene was categorized either up/down-regulated (increase/decrease of at least 25 % in fold change) or equally expressed. For the brain, the fold change thresholds were set to 10 %, because the total neuron expression activity was reduced compared to other tissues, because they do not divide further after birth and so the neuronal cell population remains more or less stable, thus expression is more consistent, and hence, a fold change of 10 % can be assumed to have significant effects. Genes were clustered regarding their gene profiles and clusters were analyzed for pathway and GO term enrichment. For details about the gene expression age profiling see STable 3 and SData 1.

Pathway category enrichment
Differentially expressed genes from each time comparison (Figure 2) were associated with the KEGG [6] pathways they are involved in, using the functional annotation analyses of DAVID (version 6.8) [7] for each tissue, using Mus musculus as a reference and with KEGG pathways being the only option checked-in. All pathways were grouped on the basis of their physiological role and functionality into different categories. Categories that contained at least 5 % of the DEGs of the respective comparison were: metabolism, inflammation/immune response, synapse-related pathways, muscle-related pathways, extra cellular matrix/adhesion/cytoskeleton, signaling pathways and cancer. All remaining categories were grouped into others (Figure X). This analysis was done with the DEG results from DESeq2, the union with the results of edgeR and the intersection of both tools. The enrichment was performed based on up- and down-regulated genes separately, as well as the whole set of DEGs (see, SData 3A/B). 
    Additionally, genes that followed a specific expression pattern with aging were separately used for pathway enrichment analysis (see, STable 4 and SData 4). Pathways with an FDR adjusted p-value lower than 0.05 were considered significantly regulated and were again further classified into functional groups for each tissue individually.

[bookmark: _Hlk536607921]RNA interference treatments 
RNA interference treatments and life span analysis were performed as per mentioned by Heinze et al. [8]. HT115 bacteria containing specific RNAi constructs were grown on lysogeny broth agar plates supplemented with ampicillin and tetracycline. Plates were kept at 4 °C. Overnight cultures were grown in lysogeny broth media containing ampicillin. RNAi expression was induced by adding 1 mM isopropylthiogalactoside (IPTG) and incubating the cultures at 37 °C for 20 min before seeding bacteria on NGM agar supplemented with ampicillin and 3 mM IPTG.

Life span analysis
The experiments were carried out at 20 °C under standard conditions. Synchronized L4 larvae were placed on 60 mm dishes containing NGM agar and RNAi bacteria at a density of 70 worms per plate. Worms were transferred to new plates on a daily basis until adulthood at day 6 (AD6) and later transferred to new plates every 3 – 4 days. The number of dead animals was scored daily. The whole experiment was repeated three times. The analysis of the lifespan data, including statistical analysis, was performed using GraphPad Prism software. For more details, see SData 6.
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