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[bookmark: _GoBack]Figure 1:Validation of purification of extracellular vesicles (EVs).(A) Transmission electron microscopy image of K562 EVs after negative staining shows classic cup-shaped vesicles smaller that are on average smaller than 200nm. (B) Immuno-electron microscopy image of purified EVs labeled with Anti-CD81 (mouse mAb) and detected by Goat anti-mouse IgG secondary conjugated with 5nm gold. Dark spots on the image are the electron dense gold elements conjugate to IgG secondary antibody.(C) Bioanalyzer RNA profile (RNA Pico-chip) of untreated EVs(red), RNA profile of EVs treated with RNAse(green) and RNA profile of EVs treated with detergent and RNase(blue). X-axis is nucleotides lengths and Y-axis is Fluorescent Units.(D) Western Blot analysis of proteins from K562 EVs and whole cell. Proteins selected for detection were previously identified to be enriched in EV or whole cell. EV enriched: ALIX (PDCD6IP gene), CD71 (TfR1 gene), TSG101 (TSG101 gene). Whole cell: PDI (PDI gene), FIBRILLARIN (FBL gene), PROHIBITIN (PHB gene).

Figure 2. Pie-charts representing the relative abundance of families of RNA within BJ whole cell (A), K562 whole cell (B), BJ EV (C), and K562 EV (Figure 2D). The group labeled as “Others” in the pie-charts are representative of reads derived from several gencode annotation categories such as pseudogenes, antisense intronic, mitochondrial t-RNA, vault RNA, immunoglobulin genes etc.
Figure 3. Fragmentation patterns of RNY5 (A) Full length RNY5 structure. The structure was drawn using mfold (ref) according to data from (van Gelder et al. NAR 1994 Vol 22 No. 13 p. 2505). Bold line indicates the 5’ 31 nt processed product and the 8 nt motif is highlighted. (B) Graph depicting the most frequent (>1000 reads per million) start and stop positions of reads mapping to the human RNY5 gene. The most frequent start positions marked as the 5’ start position of the RNY5 annotation, and position 52 of the annotation. And the most frequent stop positions being 23, 29, and 31 for the reads which start at the 5’ end of the RNY5 gene, and position 83 which has reads starting at 52 and also some reads that start at position 1. (C) Northern blot of RNY5 RNA purified from K562 and BJ cells and EVs. Synthetic versions of Y5 processing products were used as size markers. RNA was detected by a probe complementary to the 5’ 31 nt processed product. w- whole cell RNA, e- EV RNA. (D, E) In vitro processing of RNY5. Synthetic full length RNY5 was incubated for 30 minutes at 37° with 0, 2, 4, or 8 µg of K562 whole cell (D) or EV (E) protein extract. Samples containing only the extracts and treated identically were used to control for the existence of Y5 RNA in protein extracts. Detection was done as in C. 23 nt and 31 nt size markers are not equimolar. (F) In vitro processing of Y5 5’ 31-mer variants. Wild type (WT), scrambled (scram.) and 8 nt motif scrambled (motif scram.) versions of the Y5 5’ 31-mer were radioactively end-labeled and incubated with K562 EV protein extract for 2 hours at 37°.

Fig4. Quantification of cell death by Flow Cytometry. YO-PRO-1 and Hoechst33342 dyes were used for quantification of cell death. Y-axis indicates the percent of cell death indicated byYO-PRO-1 and Hoechst33342 double positive cells. The mean of duplicates is presented with error bars indicating variation from mean. (A) Levels of cell death in K562 cells when treated with EVs and EV RNA. Y-axis indicates percent cell death observed. The following treatments are presented: (■) Untreated: K562 cells without any treatment, (■) K562 EV treated: K562 cells incubated with K562 EVs, (■) Mock: K562 cells with lipofectamine treated only (no RNA) (■). K562 EV RNA treated: K562 cells treated with K562 EV RNA. (■) Complete scram 31-mer: k562 cells treated with 31nucleotide scrambled sequence. 

 (B) Levels of cell death in BJ cells when treated with EVs and EV RNA. Y-axis indicates percent cell death observed. The following treatments are presented: (■) Untreated: BJ cells without any treatment (■)Mock: BJ cells with lipofectamine treated only (no RNA), (■)BJ EV RNA: BJ cells transfected with BJ EV RNA, (■) K562 EV RNA: BJ cells treated with K562 EV RNA, (■)BJ EV: BJ cells incubated with BJ EVs, (■)HeLa EV: BJ cells incubated with HeLa EVs, (■) U2-Os EV: BJ cells incubated with U2-Os EVs, (■)MCF7 EV: BJ cells incubated with MCF7 EVs, (■)K562 EV: BJ cells incubated with K562 EVs.

(C) Generality of RNY5 31-mer induced cell death phenotype. Bars indicate the net increase in cell death normalized to levels of cell death from mock treatment in each cell type. 4 cancer cell lines including (■) K562 (chronic myelogenous leukemia), (■) HeLa (cervical adenocarcinoma), (■) MCF7 (breast adenocarcinoma), (■) U2-Os (Osteosarcoma) and 4 primary cells including (■) BJ (normal skin fibroblasts), (■) HUVEC ( normal human umbilical vein endothelial cell), (■) IMR90 (normal human lung fibroblasts) and (■) HFFF (normal human fetal foreskin fibroblasts) were transfected with RNY5 31-mer. 100 pico-moles of RNY5 was used for each transfection, except  (■) HFFF where 200picomoles of RNY5 31-mer was used. 

(D) Dose response curve of RNY5 31-mer induced cell death phenotype in BJ cells. The bars represent the percent of cell death when BJ cells are treated with increasing dose (10, 50, 100, 200, 300 and 400 pico-moles) of RNY5 31-mer or nonspecific RNA. AllStars negative control RNA (Qiagen) was used as a non-specific RNA control. The levels of cell death in Untreated or Mock treated (Lipofectamine only) BJ cells are also indicated. 
(E) Levels of cell death in BJ cells from 100 pico-moles of synthetic RNA oligonucleotides transfection. Y-axis indicates the percent cell death. The synthetic RNA oligonucleotides used for transfection are as follows: (■)Untreated: BJ cells without any treatment, (■) Mock: BJ cells with lipofectamine treated only (no RNA), (■)Nonspecific RNA: Nonspecific RNA control (Allstars negative control siRNA), (■)8nt motif deleted: RNY5 sequence with nucleotides 14-21motif deleted, (■)RNY5 31-mer complement: 31nt RNY5 3’ side fragment, (■)8nt motif scrambled: RNY5 31-mer sequence with nucleotides 14-21 scrambled, (■)RNY5 31-mer scram:  31nt completely scrambled sequence, (■) DS RNY5 31-mer, Double stranded RNY5 31-mer duplex, (■)Full length RNY5: RNY5 83-mer full length sequence, (■) RNY5 31-mer: 5’ RNY5 31nt fragment, (■) RNY5 23-mer: 5’ side RNY5 23nt fragment.

(F) Levels of cell death observed in K562 cells from 100 pico-moles of synthetic RNA oligonucleotides transfection. Y-axis indicates percent cell death. The synthetic RNA oligonucleotides used for transfection are as follows: (■)Untreated: K562 cells without any treatment, (■)Mock: K562 cells with lipofectamine treated only (no RNA), (■) Nonspecific RNA: Nonspecific RNA control (Allstars negative control siRNA), (■) 8nt motif deleted: RNY5 sequence with nucleotides 14-21motif deleted, (■)8nt motif scrambled: RNY5 31-mer sequence with nucleotides 14-21 scrambled, (■)RNY5 31-mer scram: 31nt completely scrambled sequence, (■) DS RNY5: Double stranded, (■) Full length RNY5 83-mer, (■) RNY5 31-mer: 5’ RNY5 31nt fragment .

Figure5. The part of the TGF-β pathway depicted from KEGG pathways, where we observe similar changes in transcript levels of genes between both types of treatments (K562 EV and the 32 nucleotide synthetic RNA) in both BJ and HUVEC cells. The pathway highlights a common response of transcript levels of most genes in this part of the pathway.
Supplementary Figures

Figure S1. Isolation and quantification of EVs.S1A. Protocol for isolation of EVs from conditioned cell culture medium. S1B. Quantification and Size distribution of K562 EVs by Nanoparticle Tracking analysis (NTA). X-axis represents particles size (in nm) while Y-axis represents concentration of particles(E6)/ml.
Figure S2. Scatter plots representing correlation in gene expression levels, between replicates of EVs and cellular small RNA in K562 (Figure S2A) or BJ (Figure S2B). 
Figure S3. Graphs depicting kernel density plots of the ratio of rpm in EV and the sum of rpm in EV and corresponding whole cell in K562 (Figure S3A) and BJ (Figure S3B). Each line in the plots depicts the number of genes belonging to each RNA family, and genes which have a ratio of 0 represents genes that are more abundant in cells compared to EVs, which a ratio of 1 represents genes that are more abundant in EVs when compared to their source cells. 
Figure S4. Intercellular transfer and subcellular localization of EVs and EV-RNA.(A) Transfer and subcellular localization of K562 EVs labeled with lipid dye PKH67 in BJ cells. (B) Transfer and subcellular localization of 5-ethynyl uridine (EU) labeled K562 EV RNA (green) in Mouse 3T3 cells treated with ActinomycinD. Nuclei are counterstained with Hoechst33342. The scale bar represents 20microns. (C) Subcellular localization of synthetic RNY5-31mer labeled with Alexa-488 at 3’end in BJ cells after 24 hours. Scale bar indicates 15 microns. (D) Time course analysis of the level of RNY5 31-mer in mouse HB4 cells when Mouse HB4 cells are incubated with K562 EVs. X-axis indicates duration of incubation (hours) while Y-axis indicates the level of RNY5 (in reads per million).
Figure S5. Quantification of cell death of BJ cells by co-culture with K562. Y-axis indicates the percent cell death: (■) Untreated: BJ cells grown without any treatment, (■) Transwell: Percent cell death observed in BJ cells when co-cultured with K562 cells across a Transwell membrane (1micron pore size) at 1:1 ratio, (■) Direct co-culture: Percent cell death observed in primary BJ cells when BJ cells are directly co-cultured in the same well with K562 cells at 1:1 ratio.
Supplementary Tables
Table S1. Number of EVs (quantified by Nanoparticle Tracking analysis) and quantity of RNA (quantified by Nanodrop) isolated from 1+e8 K562 and BJ cells.
Table S2. RNA sequencing statistics for all the different sequencing libraries from both K562 and BJ EVs and whole cells.
Table S3. Fold change in genes within the TGF-β pathway after treatment of BJ and HUVEC cells with EV derived from K562 and the synthetic 5’ 31 nucleotide fragment.
Table S4 (A) Percent of cell death observed in K562 cells when treated with K562 EV and EV RNA. (B) Percent of cell death observed in BJ cells when treated with cancer and primary EV and EV RNA. (C) Net increase in cell death with 100 picomoles of RNY5 31mer treatment of cancer and primary cells (RNY5 treatment - mock). (D)Dose response of RNY5 31mer (percent cell death) and nonspecific RNA control in BJ cells. (E) Percent cell death in BJ cells with synthetic RNY5 31mer and controls. (F) Percent cell death in K562 cells with synthetic RNY5 31mer and controls.

