
Table S1. Phenotypic characterization of HLSC, showing protein markers expressed and

not expressed by HLSCs. Abbreviations: α-SMA: alpha-smooth muscle actin, CK:

cytokeratin, HLA: human leukocyte antigen, SSEA4: stage-specific embryonic antigen 4

Protein markers expressed Protein markers not expressed

Hepatic Mesenchymal Stem Embryonic Hematopoietic Costimulatory Oval stem cells

albumin CD29 vimentin Oct3/4 CD34 HLA-II α-SMA

α-fetoprotein CD44 nestin Nanog CD45 CD40 CK19

CK8 CD73 SSEA4 CD117 CD80

CK18 CD90 Sox2 CD133 CD86

Musashi

Table S2. List of the 84 inflammation-related long non-coding RNAs included in the

array screening

Unigene Refseq Symbol Description

Mm.46960 ENSMUST00000181846 1500012K07Rik RIKEN cDNA 1500012K07 gene

Mm.379181 ENSMUST00000147425 1700020I14Rik RIKEN cDNA 1700020I14 gene

Mm.158236 ENSMUST00000181128 1810019N24Rik RIKEN cDNA 1810019N24 gene

Mm.228046 ENSMUST00000130875 1810058I24Rik RIKEN cDNA 1810058I24 gene

N/A ENSMUST00000180492 2010300F17Rik RIKEN cDNA 2010300F17 gene

[Source:MGI Symbol;Acc:MGI:1917134]

Mm.491603 ENSMUST00000044964 2210406O10Rik RIKEN cDNA 2210406O10 gene

Mm.261738 ENSMUST00000180379 2310001H17Rik RIKEN cDNA 2310001H17 gene

Mm.450578 ENSMUST00000125345 2500004C02Rik RIKEN cDNA 2500004C02 gene

Mm.212543 ENSMUST00000155384 2900041M22Rik RIKEN cDNA 2900041M22 gene

Mm.473620 ENSMUST00000098305 4632427E13Rik RIKEN cDNA 4632427E13 gene

Mm.398993 ENSMUST00000180594 4921504A21Rik RIKEN cDNA 4921504A21 gene

N/A ENSMUST00000122926 4930470G03Rik RIKEN cDNA 4930470G03 gene

[Source:MGI Symbol;Acc:MGI:1922171]

Mm.410771 ENSMUST00000181327 4930554H23Rik RIKEN cDNA 4930554H23 gene

Mm.401987 ENSMUST00000123210 4930555B11Rik RIKEN cDNA 4930555B11 gene

Mm.362968 ENSMUST00000181949 4930558J18Rik RIKEN cDNA 4930558J18 gene

Mm.399410 ENSMUST00000181344 4931440J10Rik RIKEN cDNA 4931440J10 gene

Mm.243747 ENSMUST00000099759 4932412D23Rik RIKEN cDNA 4932412D23 gene



Mm.490605 ENSMUST00000129980 4933407K13Rik RIKEN cDNA 4933407K13 gene

Mm.490188 ENSMUST00000122963 4933427G23Rik RIKEN cDNA 4933427G23 gene

Mm.242968 ENSMUST00000123850 5530601H04Rik RIKEN cDNA 5530601H04 gene

Mm.437183 ENSMUST00000176521 5730480H06Rik RIKEN cDNA 5730480H06 gene

Mm.437003 ENSMUST00000143564 5830418P13Rik RIKEN cDNA 5830418P13 gene

Mm.445272 ENSMUST00000180693 5830432E09Rik RIKEN cDNA 5830432E09 gene

Mm.359054 ENSMUST00000098901 6820431F20Rik Cadherin 11 pseudogene

Mm.226434 ENSMUST00000101535 9330158H04Rik RIKEN cDNA 9330158H04 gene

Mm.427378 ENSMUST00000180723 9430037G07Rik RIKEN cDNA 9430037G07 gene

N/A ENSMUST00000181882 9530052C20Rik RIKEN cDNA 9530052C20 gene

[Source:MGI Symbol;Acc:MGI:2443632]

Mm.186748 ENSMUST00000181107 9530059O14Rik RIKEN cDNA 9530059O14 gene

Mm.402857 ENSMUST00000181083 9630001P10Rik RIKEN cDNA 9630001P10 gene

Mm.403769 ENSMUST00000180894 A230107N01Rik RIKEN cDNA A230107N01 gene

Mm.99905 ENSMUST00000181226 A330023F24Rik RIKEN cDNA A330023F24 gene

Mm.275995 ENSMUST00000181304 A430010J10Rik RIKEN cDNA A430010J10 gene

Mm.397875 ENSMUST00000153461 A430108G06Rik RIKEN cDNA A430108G06 gene

N/A ENSMUST00000181251 A930024N18Rik RIKEN cDNA A930024N18 gene

[Source:MGI Symbol;Acc:MGI:4360907]

Mm.410807 ENSMUST00000138617 Atxn7l1os2 Ataxin 7-like 1, opposite strand 2

Mm.72070 ENSMUST00000147294 C130021I20Rik Riken cDNA C130021I20 gene

Mm.245636 ENSMUST00000052354 C130071C03Rik RIKEN cDNA C130071C03 gene

N/A ENSMUST00000181084 C230088H06Rik RIKEN cDNA C230088H06 gene

[Source:MGI Symbol;Acc:MGI:2444536]

Mm.439073 ENSMUST00000126339 Platr21 RIKEN cDNA C330013F16 gene

Mm.116284 ENSMUST00000181906 Cep83os RIKEN cDNA 4932415G12 gene

Mm.5324 ENSMUST00000129321 Chd3os RIKEN cDNA A030009H04 gene

Mm.246494 ENSMUST00000180663 D430036J16Rik RIKEN cDNA D430036J16 gene

Mm.448214 ENSMUST00000126002 D930015M05Rik RIKEN cDNA D930015M05 gene

Mm.32886 ENSMUST00000180377 Dleu2 Deleted in lymphocytic leukemia, 2

Mm.4543 ENSMUST00000122990 Dlx1as Distal-less homeobox 1, antisense

Mm.482523 ENSMUST00000124842 Firre Functional intergenic repeating RNA

element

Mm.270065 ENSMUST00000065709 Gas5 Growth arrest specific 5

N/A ENSMUST00000131851 Gm12116 Predicted gene 12116 [Source:MGI

Symbol;Acc:MGI:3652289]

Mm.381362 ENSMUST00000136217 Gm13111 Predicted gene 13111



Mm.143404 ENSMUST00000123016 Gm14204 Predicted gene 14204

Mm.117112 ENSMUST00000128858 Gm14379 Predicted gene 14379

N/A ENSMUST00000154109 Gm14705 Predicted gene 14705 [Source:MGI

Symbol;Acc:MGI:3705152]

N/A ENSMUST00000133723 Gm15050 Predicted gene 15050 [Source:MGI

Symbol;Acc:MGI:3705180]

N/A ENSMUST00000146314 Gm15832 Predicted gene 15832 [Source:MGI

Symbol;Acc:MGI:3834078]

Mm.306018 ENSMUST00000137752 Gm16023 Predicted gene 16023

N/A ENSMUST00000162186 Gm16575 Predicted gene 16575 [Source:MGI

Symbol;Acc:MGI:4414995]

N/A ENSMUST00000181222 Gm16754 Predicted gene, 16754 [Source:MGI

Symbol;Acc:MGI:4439678]

N/A ENSMUST00000180999 Gm16892 Predicted gene, 16892 [Source:MGI

Symbol;Acc:MGI:4439816]

N/A ENSMUST00000141741 Gm16933 Predicted gene, 16933 [Source:MGI

Symbol;Acc:MGI:4439857]

Mm.403982 ENSMUST00000181899 Gm16998 Predicted gene, 16998

N/A ENSMUST00000181811 Gm17275 Predicted gene, 17275 [Source:MGI

Symbol;Acc:MGI:4936909]

N/A ENSMUST00000171380 Gm17337 Predicted gene, 17337 [Source:MGI

Symbol;Acc:MGI:4936971]

N/A ENSMUST00000170933 Gm17354 Predicted gene, 17354 [Source:MGI

Symbol;Acc:MGI:4936988]

Mm.70872 ENSMUST00000180855 Gm17388 Predicted gene, 17388

N/A ENSMUST00000180585 Gm17473 Predicted gene, 17473 [Source:MGI

Symbol;Acc:MGI:4937107]

N/A ENSMUST00000181502 Gm17586 Predicted gene, 17586 [Source:MGI

Symbol;Acc:MGI:4937220]

Mm.387088 ENSMUST00000044500 Gm4117 Predicted gene 4117

Mm.213699 ENSMUST00000181103 Gm4211 Predicted gene 4211

Mm.334269 ENSMUST00000146366 Gm5602 Predicted gene 5602

Mm.367743 ENSMUST00000181337 Gm6410 Predicted gene 6410

N/A ENSMUST00000180427 Gm6999 Predicted gene 6999 [Source:MGI

Symbol;Acc:MGI:3647443]

Mm.383980 ENSMUST00000151949 Hotair HOX transcript antisense RNA (non-

protein coding)



Mm.380486 ENSMUST00000181020 Jpx Jpx transcript, Xist activator (non-protein

coding)

Mm.298256 ENSMUST00000172812 Malat1 Metastasis associated lung adenocarcinoma

transcript 1 (non-coding RNA)

Mm.289645 ENSMUST00000124106 Meg3 Maternally expressed 3

Mm.472837 ENSMUST00000173672 Neat1 Nuclear paraspeckle assembly transcript 1

(non-protein coding)

Mm.381216 ENSMUST00000126735 Pcsk2os1 Proprotein convertase subtilisin/kexin type

2, opposite strand 1

Mm.440245 NR_002864 Peg13 Paternally expressed 13

Mm.159919 ENSMUST00000181269 Redrum Redrum, erythroid developmental long

intergenic non-protein coding transcript

Mm.429764 ENSMUST00000181213 Rmst Rhabdomyosarcoma 2 associated transcript

(non-coding RNA)

Mm.386906 ENSMUST00000127559 Slc2a4rg-ps Slc2a4 regulator, pseudogene

Mm.471608 ENSMUST00000132077 Tug1 Taurine upregulated gene 1

Mm.274770 ENSMUST00000127786 Xist Inactive X specific transcripts

Mm.490597 ENSMUST00000055516 Zfa-ps Zinc finger protein, autosomal

Table S3. Primers used for quantitative real-time polymerase chain reaction. Qiagen RT2

lncRNA PCR assays (Cat.no 330701) were used to analyze the expression of specific

murine lncRNAs in liver tissues. Abbreviations: lncRNA: long non-coding RNA, Meg3:

maternally expressed gene 3, Neat1: nuclear enriched abundant transcript 1

LncRNA Cat.no

1810019N24Rik LPM16206A-200

4921504A21Rik LPM16635A-200

4933427G23Rik LPM13368A-200

5830432E09Rik LPM16516A-200

Atxn7l1os2 LPM12576A-200

D930015M05Rik LPM11882A-200

Gm16575 LPM14503A-200

Gm16754 LPM16485A-200

Gm16998 LPM16167A-200



Gm5602 LPM12922A-200

Gm6410 LPM16373A-200

Jpx LPM16591A-200

Meg3 LPM07788A-200

Neat1 LPM15183A-200

B2m LPM27426A-200

Rn7sk LPM17418A-200

Table S4. Results of the long non-coding RNA (lncRNA) screening showing up- and

down-regulated lncRNAs in healthy mice and in EV-treated mice compared to NASH

mice. Fold regulation expression of each lncRNA with respect to NASH mice was

calculated using GeneGlobe software (Qiagen). The lncRNAs with fold regulation

threshold higher that 2 or lower than -2 are written in bold type. Abbreviations: Meg3:

maternally expressed gene 3, Neat1: nuclear enriched abundant transcript 1

Fold regulation

Symbol HEALTHY NASH + HLSC-EVs

1500012K07Rik 1.15 1.12

1700020I14Rik 1.08 -1.1

1810019N24Rik -2.58 -2.24

1810058I24Rik -1.5 -1.13

2010300F17Rik -1.29 -1.21

2210406O10Rik 1.43 -1.47

2310001H17Rik 2.29 -1.49

2500004C02Rik -1.71 -1.35

2900041M22Rik -1.58 -1.8

4632427E13Rik -1.1 -1.65

4921504A21Rik -4.07 -1.74

4930470G03Rik 1.01 -1.98

4930554H23Rik 1.15 1

4930555B11Rik 1.15 1



4930558J18Rik -1.95 -1.59

4931440J10Rik -1.57 -1.12

4932412D23Rik -1 1.49

4933407K13Rik -1.68 -1.91

4933427G23Rik -2.53 -2.54

5530601H04Rik -1.97 -2.3

5730480H06Rik -1.16 -1.57

5830418P13Rik -1.05 -1

5830432E09Rik -5.75 -3.48

6820431F20Rik -1.76 -1.37

9330158H04Rik 1.15 1

9430037G07Rik -2.14 -1.63

9530052C20Rik -1.1 -1.18

9530059O14Rik -1.29 1.42

9630001P10Rik -1.05 -1.06

A230107N01Rik -1.08 1.14

A330023F24Rik -1.65 -2.18

A430010J10Rik -1.24 -1.8

A430108G06Rik -3.08 -1.21

A930024N18Rik -2.13 -2.11

Atxn7l1os2 -1.66 -4.16

C130021I20Rik 1.15 1

C130071C03Rik -1.43 -1.52

C230088H06Rik -2.57 -1.91

Platr21 1.15 1

Cep83os -1.57 -1.99

Chd3os -2.03 -1.11

D430036J16Rik 1.16 -1.12

D930015M05Rik -2.35 -3.29

Dleu2 2.05 -1.11

Dlx1as -1.12 -2.54



Firre -1.99 -2.2

Gas5 -1.82 -1.61

Gm12116 -1.52 -1.96

Gm13111 1.09 -1.92

Gm14204 1.15 1

Gm14379 -3.05 -1.23

Gm14705 -1.04 -1.2

Gm15050 -2.25 -2.42

Gm15832 -1.16 -1.49

Gm16023 -1.56 -1.61

Gm16575 -1.97 -3.07

Gm16754 -3.37 -3.03

Gm16892 -1.63 -2.41

Gm16933 1.15 1

Gm16998 -1.02 -3.1

Gm17275 1.15 -2.38

Gm17337 1.02 -1.05

Gm17354 -1.15 -2.43

Gm17388 -1.38 -2.04

Gm17473 1.15 1.06

Gm17586 -1.7 -2.04

Gm4117 -2.15 -2.29

Gm4211 1.02 -2.35

Gm5602 -6.59 -1.81

Gm6410 2.98 1.47

Gm6999 1.03 -1.11

Hotair 1.15 1

Jpx -1.15 -4.13

Malat1 -1.41 -1.16

Meg3 -3.43 -2.66

Neat1 -2.3 -2.68



Pcsk2os1 1.11 1.22

Peg13 -1.84 -2.17

Redrum 1.62 2.33

Rmst 1.15 1

Slc2a4rg-ps -1.96 -2.16

Tug1 -1.32 -1.65

Xist 1.22 1.3

Zfa-ps -1.56 -1.09

Actb -3.02 -1.42

B2m -1.05 -1.21

Rplp0 1.15 1

Rn7sk 1.05 1.21

Snora73b -3.27 1.15


