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Supplemental Dataset S1. Results of Illumina sequencing of exDNA purified from growth media of 
EFC, EFC 6h and LFC and the comparison with eccDNA from Møller et al. (2015). See attached Excel 
file (“Supplemental Dataset S1.xlsx”). 
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Figure S1. (A) Glucose feeding profiles in EFC and LFC fed-batch cultures. (B) Residual glucose 

concentrations in the medium of EFC and LFC. 

 

 

 

 



 

 

 

 

 

 

 

Figure S2. 1H NMR spectrum in D2O of the yeast nutrient medium before inoculation. Amp = 

ampicillin; Bio = biotin; Ala = Alanine; Arg = arginine; Glu = glutaminc acid; His = histidine; Ile= 

Isoleucine; Leu = leucine; Myo = myo-inositol; Nam = nicotinamide; Pan = calcium panthotenate; Pyr 

= pyridoxine hydrochloride; Thi= thiamine hydrochloride; Thr = threonine; Trp = tryptophan; U = 

uracyl; Val = valine. 

 

 

 

  



 

Figure S3. Details of the 1H NMR spectra in D2O at different hours. (A) EFC supernatant from 0.5 to 

4.5 ppm; (B) EFC supernatant from 5.5 to 9.5 ppm; (C) LFC supernatant from 0.5 to 4.5 ppm; (D) LFC 

supernatant from 5.5 to 9.5 ppm. 



 

 

Figure S4. Electrophoretic mobility in agarose gel (1% w/v) of the DNA obtained by direct REPLIg 

amplification of EFC and LFC supernatants. Lane 1 from the left, 1Kb Plus DNA ladder; lane 2 lambda 

DNA; lane 3 and 4, DNA from EFC; lane 5 and 6, DNA from LFC. 



 

 

Figure S5. (A) Effect of different concentrations of DNA amplified from EFC supernatant on yeast 

growth in batch cultures. Null effects of heterologous DNAs from fish sperm and calf thymus are 

shown, as well as after pre-treatment of the amplified DNA with DNase. Data refer to means and 

standard deviations of 3 replicates. (B) Electrophoresis on 10% acrylamide gel of calf thymus DNA, 

DNA obtained by REPLIg amplification of EFC, and fish sperm DNA. DNase at different concentrations 

completely digested both calf thymus and EFC DNAs. 

 

  



 

 

Figure S6 – Continued 

 



Figure S6 - Continued 

 

 

 

Figure S6. Examples of exDNA nucleotide reads mapped to the S288C S. cerevisiae reference 

genome using both “unique” and “multiple” approaches. Shown are samples of sequenced exDNA 

collected from media of fermentative EFC, early respiratory EFC-6h, and respiratory LFC. The reads 

are aligned on the corresponding parts of genomic regions of different chromosomes: (A) 

chromosome XII, (B) chromosome XI, (C) chromosome XIV, (D) chromosome IV and (E) chromosome 

VII. 

 

  



 

Figure S7. BLAST based alignment of three different reads mapping on the rDNA region 

(chromosome XII) versus the GenBank nucleotide database. The three (A, B and C) most diverging 

sequences, i.e., those with the greatest number of mismatches, were selected.  



 

Figure S8. BLAST based alignment of three different reads mapping on the rDNA region 

(chromosome XII) versus the GenBank nucleotide database eliminating all possible hits matching 

versus “Saccharomyces” derived sequences, i.e., excluding all possible sequences referred to this 

term in the screened database. Results for the same three sequences reported in Figure S7 (A, B 

and C) are shown. 



 

Table S1. Results of two inhibition tests performed with S. cerevisiae CEN.PK1-2C treated with 

RNA extracted from either the same strain or human Hematopoietic Progenitor Cells (HPC).  

 

Inhibition test with RNA extracted from S. cerevisiae CEN.PK1-2C strain  

  ng/uL 260/280 260/230     

S. cerevisiae RNA 142.7 2.05 0.67     

S. cerevisiae RNA  150.2 1.98 0.73     

              

    12 h 24 h 

   A590  (1:50) A590   A590  (1:100) A590 

Control 1  0.328 16.4  0.29 29.4 

Control 2  0.355 17.75  0.29 28.7 

Treatment 1 45 ng/uL S. cerevisiae RNA 0.345 17.25  0.31 30.9 

  15 ng/uL  S. cerevisiae RNA 0.337 16.85  0.32 31.9 

  4,5 ng/uL S. cerevisiae RNA 0.354 17.7  0.3 30.2 

Treatment 2 45 ng/uLi S. cerevisiae RNA 0.343 17.15  0.32 31.7 

  15 ng/uL S. cerevisiae RNA 0.359 17.95  0.3 30.2 

  4,5 ng/uL S. cerevisiae RNA 0.346 17.3  0.31 30.5 

              

       

Inhibition test with RNA extracted from HPC cells 

  ng/uL 260/280 260/230     

HPC RNA 143 1.91 0.58     

HPC RNA 159.4 1.66 0.27     

              

   12 h 24 h 

   A590 (1:50) A590  A590  (1:100) A590  

Control 1  0.328 16.4  0.29 29.4 

Control 2  0.355 17.75  0.29 28.7 

Tratment 1 45 ng/uL HPC RNA 0.327 16.35  0.27 26.9 

  15 ng/uL HPC RNA 0.339 16.95  0.27 27.3 

  4,5 ng/uL HPC RNA 0.355 17.75  0.28 27.7 

Treatment 2 45 ng/uL HPC RNA 0.357 17.85  0.29 28.9 

  15 ng/uL HPC RNA 0.353 17.65  0.29 28.8 

  4,5 ng/uL HPC RNA 0.359 17.95  0.29 29 

              

 

  



Table S2. List of reagents, yeast strains and software used in this work. 

REAGENT or RESOURCE SOURCE IDENTIFIER 

Chemicals, peptides, and recombinant proteins 

Deuterium oxide (99,8%) Sigma-Aldrich 1.13366 

DSS (Sodium trimethylsilylpropanesulfonate) Sigma-Aldrich 613150 

Potassium phosphate monobasic (KH2PO4) Sigma-Aldrich P8709 

Sodium deuterium oxide (NaOD) Sigma-Aldrich 372072 

Glucose (dextrose) SERVA Heidelberg 22720.01 

D (+) Biotin Sigma-Aldrich 851209 

Ca D (+) pantotenate  Sigma-Aldrich C8721 

Nicotinic acid Sigma-Aldrich 72309 

Myo-inositol Sigma-Aldrich C5125 

Thiamine hydrocloride Sigma-Aldrich T1270 

Pyridoxal hydrocloride Sigma-Aldrich 93759 

para-aminobenzoic acid Sigma-Aldrich A9878 

EDTA Sigma-Aldrich E5391 

Manganese chloride tetrahydrate MnCl2 4H2O Sigma-Aldrich M3634 

Cobalt(II) sulphate exahydrate CoCl2 6H2O Sigma-Aldrich C6768 

Copper(II) sulphate pentahydrate CuSO4 5H2O Sigma-Aldrich C3036 

Di-sodium molybdate dihydrate Na2MoO4 2H2O Sigma-Aldrich 331058 

Calcium chloride dihydrate CaCl2 2H2O Sigma-Aldrich 223506 

Iron sulphate-heptahydrate FeSO4 7H2O Sigma-Aldrich F8633 

Boric acid H3BO3 Sigma-Aldrich B6768 

Potassium iodide KI Sigma-Aldrich 221945 

BD Bacto TM Casamino Acids ThermoFisher Scientific 223050 

Uracil Sigma-Aldrich U0750 

Histidine Sigma-Aldrich H8125 

Leucin Sigma-Aldrich L8000 

Tryptophan Sigma-Aldrich T0254 

Glutamic acid  Sigma-Aldrich G1251 

KOH Sigma-Aldrich P5958 

NH4OH  Sigma-Aldrich 294993 

Antifoam B  Sigma Aldrich A5757 

Yeast extract  TermoFisher Scientific 2127501 

Bactopeptone TermoFisher Scientific 211677 

2’-Deoxyadenosine 5’-monophosphate  Sigma-Aldrich D6375 

2’-Deoxyguanosine 5’-monophosphate  Sigma-Aldrich D9500 

2’-Deoxycytidine 5’-monophosphate Sigma-Aldrich D7750 

2’-Deoxythymidine 5’-monophosphate Bio Basic DB0367 

ssDNA Roche Diagnostics 11467140001 

   

Critical commercial assays 

Ethanol-enzymatic kit from Megazyme Megazyme International K-ETOHLQR 

SYTOX Green   Invitrogen R37168 

DNeasy® PowerMax® Soil Kit  Qiagen 47016 

Hydroxyapatite DNA grade: Bio-Gel HTP  Bio-Rad 1300420 

Qubit dsDNA assays Kits  Life Technology Q32854 

Qubit ssDNA assay kit Life Technology Q10212 

Fish sperm ssDNA Roche Diagnostics, 
Netherlands, 

11467140001 

DNase-free RNAse A Sigma-Aldrich 11119915001 

   

Deposited data 



DNA-Seq gene  This paper Gene bank 
number 

   

   

Experimental models: Organisms/strains 

Saccharomyces cerevisiae: Strain background: CEN.PK 
MATa; ura3-52 his3-D1 leu2-3,112 trp1-289 MAL2-8c 
SUC2 

EUROSCARF 
(www.uni-
frankfurt.de/fb15/mikro/e
uroscarf) 

CEN.PK2-1C 

   

Software and algorithms 

Kaluza Analysis Software v. 2.1 Beckman Coulter N/A 
1H NMR v. 5.1.2 Mestrelab Research, 

Molfetta, Italy 
www.inmr.net 

Trim Galore package http://www.bioinformatic
s.babraham.ac.uk/projec
ts/trim_galore/ 

 
N/A 

STAR software (version 2.4.2a) Robinson et al, 2010 https://github.com/
alexdobin/STAR/re
leases/tag/STAR_
2.4.2a 

   

Other 

Stericup® ®, 0,22 m diameter Millipore Express 32031623 

   

 


