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Table S1. Summary of studies on the content of EVs in cancer stem cells. 

Extracellular Vesicle Cargo  
Author, Year Title  Aim  Cancer  Biological focus  Samples Conclusion  

Hardin et al., 2018 
[1] 

Thyroid cancer 
stem-like cell exo-
somes: regulation 
of EMT via trans-

fer of lncRNAs 

How exosomes 
lncRNAs facilitate 

the cancer cell 
stemness and the  
EMT process in 

the aggressive an-
aplastic thyroid 

carcinoma 

Anaplastic thyroid 
carcinoma 

lncRNAs 
In vitro 

3D Cell Culture  

Exosomes to com-
municate with 

and modulate ad-
jacent and distant 
tumour microen-

vironment 
through the trans-

fer of ncRNAs. 
Specifically, in the 

transfer of 
lncRNA, linc-

ROR, induceing 
CSC or EMT 

Donnarumma et 
al., 2017 

[2] 

Cancer-associated 
fibroblasts release 

exosomal mi-
croRNAs that dic-
tate an aggressive 

phenotype in 
breast cancer 

To view the 
miRNA mediators 
within Cancer-as-

sociated fibro-
blasts exosomes 

that promote 
breast cancer stem 

cellness 

Breast cancer miRNAs 

In vitro 
3D Cell culture 

In vivo 
Human 

miRs -21, -378e, 
and -143, found in 

exosomes pro-
moted the stem-
ness and EMT 
phenotype of 

breast cancer cells 
and CAFs regulate 
the development 
of an aggressive 

phenotype in 
breast cancer cells 
through exosome-
mediated delivery 

of oncogenic 
miRs. 

Razmkhah et al., 
2017 
[3] 

Leukaemia mi-
crovesicles affect 
healthy hemato-
poietic stem cells 

Investigate the ef-
fect of leukaemia 
microvesicles on 
healthy umbilical 
cord blood hema-

topoietic stem 
cells to find evi-

dence of cell infor-
mation transfer-

ring 

Leukaemia  miRNAs 

In vitro 
2D Cell culture 

In vivo 
Human 

Leukaemia mi-
crovesicles are 
able to induce 

some effects on 
healthy hemato-
poietic stem cells 

such as promoting 
cell survival and 

some microRNAs 
deregulation, 

while stemness is 
maintained. 

miRNA 21 +29a  
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Ramteke et al., 
2013 
[4] 

Exosomes se-
creted under hy-
poxia enhance in-

vasiveness and 
stemness of pros-

tate cancer cells by 
targeting ad-

herens junction 
molecules 

Investigating the 
role of exosomes 

from hypoxic PCA 
cells in enhancing 
the invasiveness 
and stemness of 
naïve PCA cells, 
as well as in pro-
moting cancer-as-
sociated fibroblast 

phenotype in 
prostate stromal 

cells 

Prostate cancer  Protein  
In vitro 

3D cell culture  

Hypoxic exo-
somes are loaded 
with unique pro-
teins that could 

enhance invasive-
ness, stemness, 

and induce micro-
environment 

changes 

Table S2. Summary of studies on the pathways activated by CSC EV mediated communication. 

Activated Pathways 
Author, 

Year Title  Aim  Cancer  Pathway  Samples Conclusion  

Hwang et al., 
2019 
[5] 

Tumor stem-like cell-
derived exosomal 

RNAs prime neutro-
phils for facilitating tu-

morigenesis of colon 
cancer 

the mechanism gov-
erning colorectal can-

cer CSC-regulated 
neutrophil expansion 

Colorectal can-
cer 

NF-κB 

In vitro 
3D Cell cul-

ture 
In vivo 

Human  
Mouse  

Describes the heterogene-
ity of tumor exosomes and 
elucidates a unique behav-

ior of tumor exosomal 
RNAs in the establishment 
of a pro-tumoral microen-
vironment through signal-

ing axis. 

Gu et al., 
2016 
[6] 

Exosomes derived 
from human mesen-

chymal stem cells pro-
mote gastric cancer 

cell growth and migra-
tion via the activation 

of the Akt pathway 

To investigate the ef-
fects of MSC-ex on the 

malignant/stemness 
properties of gastric 

cancer cells  

Gastric Cancer  
protein kinase 
B/ak-t signal-
ling pathway 

In vitro 
2D Cell cul-

ture 

MSC-ex promoted the pro-
liferative and metastatic 

potential of gastric cancer 
cells ex vivo via the induc-
tion of the epithelial-mes-
enchymal transition and 
stemness via the protein 

kinase B/akt signaling 
pathway 

Liu et al., 
2020 
[7] 

Cancer associated fi-
broblasts-derived exo-
somes contribute to ra-
dioresistance through 
promoting colorectal 
cancer stem cells phe-

notype 

Investigate whether 
exosomes derived 

from CAFs (CAF-exo-
somes) are involved in 
mediating resistance 

to radiotherapy in col-
orectal cancer and to 
explore the underly-

ing mechanism. 

Colorectal can-
cer 

TGF-β signal-
ling pathway 

In vitro 
2D Cell cul-

ture 
In vivo 
Mouse  

CAFs promote stemness of 
CRC cells and thus in-

crease radiation resistance. 
Exosomes derived from 
CAFs play a crucial role 

through activating TGF-β 
signaling pathway in this 

process. 

Ren et al., 
2018 
[8] 

Carcinoma-associated 
fibroblasts promote 

the stemness and 
chemoresistance of 
colorectal cancer by 

transferring exosomal 
lncRNA H19. 

To investigate the mo-
lecular mediators 

within carcinoma as-
sociated fibroblasts ex-

osomes, and how 
these promote stem 
cellness and chemo-

resistance 

Colorectal can-
cer 

β-catenin path-
way 

In vitro 
2D Cell cul-

ture 
In vivo 
Mouse 

CAFs promote the stem-
ness and chemoresistance 
of CRC by transferring ex-
osomal H19. H19 activated 
the β-catenin pathway via 
acting as a competing en-

dogenous RNA sponge for 
miR-141, while miR-141 
inhibited the stemness of 
CRC cells. H19 expressed 
by CAFs of the colorectal 
tumor stroma contributes 
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to tumor development and 
chemoresistance 

Cheng et al., 
2019 
[9] 

RAB27B-activated se-
cretion of stem-like tu-
mor exosomes delivers 

the biomarker mi-
croRNA-146a-5p, 

which promotes tu-
morigenesis and asso-
ciates with an immu-
nosuppressive tumor 
microenvironment in 

colorectal cancer 

Elucidating miRNA 
mechanisms of tumor 

exosome-mediated 
stemness expansion 

Colorectal can-
cer  

Β-catenin/Tcf-
4-activated 
RAB27B ex-

pression 

In vitro 
3D Cell cul-

ture 
In vivo 

Human 

miRNA-146a-5p (miR-
146a) in CRCSC exosomes 
promotes stem-like prop-
erties and tumorigenicity 
by targeting Numb in re-

cipient CRC cells. Leading 
to increased neutrophils 
and decreased t cells in 

Colorectal cancer patients  

Mao et al., 
2017 
[10] 

UBR2 Enriched in p53 
Deficient Mouse Bone 
Marrow Mesenchymal 

Stem Cell-Exosome 
Promoted Gastric Can-

cer Progression via 
Wnt/β-Catenin Path-

way 

Investigate the regula-
tion of ubiquitin pro-
tein ligase E3 compo-

nent n-recognin 2 
(UBR2) enriched in ex-

osomes secreted by 
p53 deficient mouse 
bone marrow MSC 

(p53-/- mBMMSC) in 
gastric cancer progres-

sion in vivo and in 
vitro 

Gastric cancer 
Wnt/β-catenin 

pathway 

In vitro 
2D Cell cul-

ture 
In vivo 
Mouse 

p53-/- mBMMSC exo-
somes could deliver UBR2 
to target cells and promote 
gastric cancer growth and 
metastasis by regulating 
Wnt/β-catenin pathway 

Li and li 
2018 
[11] 

Exosomes from BM-
MSCs increase the 

population of CSCs via
transfer of miR-142-3p 

To elucidate how BM-
MSCs influence the 

stemness of recipient 
colon cancer cells and 
how this is facilitated 
by exosome miRNA 

contents  

Colon cancer  
Numb/ 

Notch signal-
ling pathway 

In vitro 
2D Cell cul-

ture 
In vivo 
Mouse 
Human  

Findings indicate that BM-
MSC-derived exosomes 

promote colon cancer stem 
cell-like traits via in-

creased miR-142-3p via the 
numb/notch signalling 

pathway 

Sun et al., 
2020 
[12] 

Glioblastoma Stem 
Cell-Derived Exo-

somes Enhance Stem-
ness and Tumorigenic-
ity of Glioma Cells by 
Transferring Notch1 

Protein 

Investigate whether 
GSC exosomes could 
reprogramme non-

GSC glioma cells into 
GSCs, and to explore 
its potential mecha-

nism involved. 

Glioblastoma 
Notch 1 signal-

ling  

In vitro  
3D Cell cul-

ture 

GSC exosomes act as in-
formation carriers, medi-
ated non-GSC glioma cell 

dedifferentiation into 
GSCs by delivering 

Notch1 protein through 
Notch1 signaling activa-
tion, and enhanced stem-

ness and tumorigenicity of 
non-GSC glioma cells. 

Table S3. Summary of the studies in CSC EV directed therapeutics. 

CSC Targeted Therapeutics 
Author, Year Title  Aim  Cancer  Therapeutic Samples Conclusion 

Chen et al., 2020 
[13] 

Ovatodiolide Sup-
presses Oral Can-
cer Malignancy by 
Down-Regulating 

Exosomal Mir-
21/STAT3/β-

Catenin Cargo 
and Preventing 

Oncogenic Trans-

Explored the role 
of cancer stem 

cell-derived extra-
cellular vesicles 

(CSC_EVs) gener-
ated from CAL27 

and 
SCC-15 OSCC 

cells in the devel-

Oral squamous 
cell carcinoma 

Ovatodiolide 

In vitro  
3D Cell Culture  

Primary Cell Cul-
ture 

Additional  
Database 

Findings show 
Preclinical evi-
dence that OV 
treatment sup-
presses tumor-

igenesis and 
OSCC stemness, 

as well as normal-
izes the TME, by 
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formation of Nor-
mal Gingival Fi-

broblasts 

opment of cispla-
tin (CDDP) re-

sistance. 

reducing the onco-
genic cargo in 

CSC-EVs 

Gernapudi et al., 
2015 
[14] 

Targeting exo-
somes from 

preadipocytes in-
hibits preadipo-

cyte to cancer 
stem cell signaling 

in early-stage 
breast cancer 

investigated the 
role of exosomes 

secreted from 
preadipocytes in 
regulating cancer 
cell behavior and 
tumor formation 

Breast cancer Shikonin 

In vitro 
2D Cell Culture 
 3D Cell Culture 

In vivo 
Mouse Models 

miR-140/ 
SOX2/SOX9 axis 

regulates differen-
tiation, stemness, 
and migration in 
the tumor micro-

environment.  
preadipocyte-de-
rived exosomes 
promote tumor-
igenesis in vivo, 
with Treatment 

with shikonin in-
hibiting preadipo-

cyte signaling. 

Xing et al., 2018 
[15] 

Loss of XIST in 
breast cancer acti-
vates MSN-c-Met 
and reprograms 

microglia via exo-
somal microRNA 
to promote brain 

metastasis 

Exploring the po-
tential role and 
mechanisms by 
which lncRNAs 
found in EVs act 
in promoting the 

metastasis of 
breast cancer to 

the brain through 
cancer stem cell-

ness  

Breast cancer  Fludarabine 

In vitro 
2D Cell Culture 

In vivo 
Mouse Models 

Human 
Additional 

Human databases 

The loss of the 
lncRNA XIST pro-
motes brain me-
tastasis in breast 

cancer and inden-
tifies as a potential 
therapeutic agent 
that specifically 

eliminates 
XISTlow tumor 

cells in the breast 
and brain. 

Chuang et al., 
2020. 
[16] 

Preclinical Evi-
dence of STAT3 
Inhibitor Pacrit-
inib Overcoming 
Temozolomide 
Resistance via 

Downregulating 
miR-21-Enriched 
Exosomes from 

M2 Glioblastoma-
Associated Macro-

phages 

To explore the 
role of signaling 

molecules such as 
cytokines, pro-
teins, and mi-

croRNAs in pro-
motion of stem-

ness features and 
the ability of Pa-
critinib in target-
ing the CSC alter-

ations  

Glioblastoma mul-
tiforme 

Pacritinib 

In vitro  
3D Cell Culture 

In vivo  
Mouse  
Human  

Findings show po-
tential of pacrit-
inib alone or in 

combination with 
TMZ to suppress 
GBM tumorigene-
sis via modulating 

STAT3/miR-
21/PDCD4 signal-

ing. 
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