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ABSTRACT

Colorectal cancer (CRC) remains one of the most prevalent gastrointestinal
malignancies, posing significant challenges in diagnosis and treatment. Recent
research has highlighted exosomes and their non-coding RNA (ncRNA) cargo as
key players in tumor progression and novel diagnostic tools. Exosomes are
extracellular vesicles (50-150 nm) secreted by normal and cancer cells that
mediate intercellular communication. This comprehensive review examines the
role of exosomal miRNAs, IncRNAs, and circRNAs in critical oncogenic
processes including angiogenesis, metastasis, drug resistance, and immune
modulation. Emerging evidence demonstrates that specific exosomal ncRNA
contents may serve as sensitive and specific biomarkers for early detection,
prognosis prediction, and monitoring of treatment response. However, challenges
persist regarding standardization of exosome isolation methods and the need for
expanded clinical validation. Advances in exosome research technologies hold
promise for translating these findings into personalized medicine approaches.
This review synthesizes current knowledge on the pathophysiological
significance of exosomal ncRNAs in CRC and their clinical potential as
diagnostic and therapeutic targets, while addressing existing limitations and
future research directions in this rapidly evolving field.
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Extended Abstract

Colorectal cancer (CRC) is one of the most
prevalent gastrointestinal malignancies and
remains a major cause of cancer-related
mortality worldwide. Despite improvements in
screening programs and therapeutic approaches,
the prognosis of patients with advanced CRC
continues to be poor, largely due to tumor
heterogeneity, metastatic potential, late-stage
diagnosis, and the emergence of therapy
resistance. Increasing evidence suggests that the
tumor microenvironment plays a central role in
driving malignant progression, as interactions
between tumor cells and surrounding stromal,
endothelial, and immune cells regulate
processes such as angiogenesis, epithelial—
mesenchymal transition, immune evasion, and
metabolic adaptation. In this context, exosomes
have emerged as key mediators of intercellular
communication. These extracellular vesicles,
typically 50—150 nm in size, are secreted by
both normal and malignant cells and circulate in
various body fluids, including blood, urine,
saliva, and cerebrospinal fluid. Their lipid
bilayer protects a wide array of biomolecules,
including proteins, DNA, messenger RNAs,
and particularly non-coding RNAs (ncRNAs),
from degradation. Among these, microRNAs
(miRNAs), long non-coding RNAs (IncRNAs),
and circular RNAs (circRNAs) have received
considerable attention for their regulatory
functions in tumor biology and their potential as
diagnostic and therapeutic tools in CRC.

miRNAs are short regulatory RNAs of 18-24
nucleotides that fine-tune gene expression at the
post-transcriptional level. Exosomal miRNAs
secreted by CRC cells influence angiogenesis,
metastasis, and immune responses by
transferring functional signals to recipient cells.
For example, miR-21-5p and miR-25-3p
enhance vascular permeability and angiogenesis
by targeting VEGF and its downstream
signaling pathways, while miR-9 and members
of the miR-200 family promote fibroblast
reprogramming into cancer-associated
fibroblasts, thereby facilitating metastasis.
Other miRNAs such as miR-1229 and miR-
221-3p also modulate angiogenic pathways,
while miR-208b and miR-92a-3p contribute to
drug resistance by suppressing apoptosis and
activating oncogenic signaling such as Wnt/p-

catenin. Clinically, altered levels of exosomal
miRNAs in plasma or serum correlate with
tumor burden, recurrence, and survival. MiR-
193a, for example, is enriched in metastatic
CRC and associated with poor prognosis, while
reduced levels of miR-4772-3p predict
recurrence and worse overall survival. These
findings demonstrate that exosomal miRNAs
not only contribute mechanistically to CRC
progression but also serve as stable and
accessible biomarkers for early detection,
disease monitoring, and therapy evaluation.
IncRNAs, defined as transcripts longer than 200
nucleotides with little or no protein-coding
capacity, also exert major regulatory functions
in CRC when packaged into exosomes.
Through mechanisms such as chromatin
remodeling, transcriptional interference, or
competitive sponging of miRNAs, exosomal
IncRNAs reprogram recipient cells to acquire
malignant phenotypes. For instance, IncRNA
KCNQIOT1 regulates PD-L1 ubiquitination
through the miR-30a-5p/USP22 axis, enabling
tumor cells to escape immune surveillance.
Similarly, exosomal RPPHI interacts with B-III
tubulin to promote epithelial-mesenchymal
transition and  simultaneously  induces
macrophage polarization toward an M2
phenotype, thereby enhancing metastasis. In
clinical studies, high serum or plasma levels of
exosomal IncRNAs such as CRNDE-h, CCAT2,
and RPPH1 have been linked to advanced
disease stages, poor prognosis, and resistance to
chemotherapy, whereas reduced levels of
HOTTIP are associated with unfavorable
outcomes. These IncRNAs are also detectable
after surgery or during chemotherapy,
suggesting their use as dynamic biomarkers to
monitor therapeutic response.

Circular RNAs, once considered splicing
byproducts, are now recognized as stable and
functionally active ncRNAs that frequently
accumulate in exosomes. Their covalently
closed circular structure confers resistance to
exonuclease degradation, allowing them to
circulate in body fluids with high stability. In
CRC, circRNAs participate in processes such as
proliferation, invasion, metastasis, and drug
resistance, often by acting as miRNA sponges
or modulators of signaling cascades. Exosomal
circFMN2 and circIFT80 have been shown to
promote tumor progression through the
circFMN2/miR-1182/hTERT and
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circIFT80/miR-1236-3p/HOXB7 axes,
respectively, thereby facilitating cell cycle
progression  and  epithelial-mesenchymal
transition. Conversely, circRNAs such as circ-
0000338 contribute to resistance against 5-
fluorouracil and oxaliplatin, transferring
chemoresistance phenotypes between tumor
cell populations. Clinical evidence highlights
the diagnostic potential of exosomal circRNAs,
as exemplified by hsa-circ-0004771, which is
elevated up to 14-fold in CRC patients
compared with  healthy controls and
demonstrates high sensitivity and specificity for
disease detection. Such findings emphasize the
potential of exo-circRNAs as robust liquid
biopsy markers.

Mechanistically, exosomal ncRNAs regulate
multiple hallmarks of CRC. In angiogenesis,
they promote vascular remodeling by activating
VEGF- and STAT3-mediated pathways. In
immune modulation, they alter the function of
tumor-infiltrating lymphocytes, natural killer
cells, and macrophages. Exosomal
circPACRGL, for instance, promotes neutrophil
polarization through the miR-142-3p/miR-506-
3p/TGF-B1 axis, while IncRNA SNHGI10
suppresses NK cell activity. Similarly, RPPH1
drives M2 macrophage polarization and
supports metastatic niche formation. Exosomal
ncRNAs also contribute to metabolic
reprogramming by enhancing glycolysis, lipid
utilization, and hypoxia adaptation. Examples
include miR-101-3p, which increases glycolysis
by targeting HIPK3, and circ-133, which
promotes metastatic potential under hypoxic
conditions  through the miR-133a/GEF-
HI1/RhoA axis. Drug resistance is another
crucial area in which exosomal ncRNAs
disseminate  resistant phenotypes  across
heterogeneous tumor populations. IncRNA
CCAL, delivered via cancer-associated
fibroblast exosomes, activates [}-catenin
signaling and suppresses apoptosis, while miR-
208b and miR-92a-3p modulate immune
responses and survival pathways to reduce
sensitivity to chemotherapy. Collectively, these
mechanisms highlight the multifaceted role of
exosomal ncRNAs in shaping the tumor
microenvironment and promoting malignant
progression.

From a translational perspective, exosomal
ncRNAs hold immense promise as biomarkers
for non-invasive diagnosis and prognosis. Their

presence in readily accessible body fluids,
combined with their stability and tumor
specificity, makes them attractive for clinical
application. Panels of exosomal miRNAs and
IncRNAs outperform conventional markers
such as carcinoembryonic antigen (CEA) in
sensitivity and specificity, and combining them
with traditional assays enhances diagnostic
accuracy. Moreover, exosomes are increasingly
recognized as natural carriers for therapeutic
delivery.  Their = biocompatibility, low
immunogenicity, and ability to protect cargo
molecules make them suitable vehicles for
chemotherapeutics, nucleic acids, and proteins.
Studies have shown that exosome-loaded
doxorubicin or paclitaxel exerts stronger
antitumor effects with reduced systemic
toxicity, while engineered exosomes carrying
miRNA mimics or siRNAs effectively silence
oncogenic pathways. Exosome-mimetic
nanocarriers are under development to optimize
scalability and targeted delivery, and strategies
such as surface modification or incorporation of
targeting ligands further improve their
therapeutic precision.

Despite these advances, several challenges must
be overcome before exosomal ncRNAs can be
integrated into clinical oncology. Isolation and
characterization methods such as
ultracentrifugation, precipitation, or size-
exclusion chromatography are not standardized
and often yield heterogeneous vesicle
populations, limiting reproducibility. The small
size and complex composition of exosomes
complicate single-vesicle analysis, while the
lack of universally accepted reference standards
hampers cross-study comparisons. In addition,
large-scale prospective clinical studies are still
needed to validate candidate exosomal ncRNAs
as reliable biomarkers across diverse
populations. For therapeutic applications,
ensuring large-scale production, safety, and
consistent quality of engineered exosomes
remains a critical hurdle.

In conclusion, exosomal ncRNAs-including
miRNAs, IncRNAs, and circRNAs-play central
roles in regulating the initiation and progression
of colorectal cancer through their effects on
angiogenesis, immune evasion, metabolic
remodeling, and therapy resistance. Their
remarkable stability and accessibility in body
fluids position them as promising biomarkers
for early detection, prognosis prediction, and
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therapeutic monitoring. Furthermore, exosomes
themselves represent innovative delivery
platforms for anticancer drugs and genetic
materials, offering novel avenues for
personalized cancer therapy. Nevertheless,
technical, biological, and clinical challenges
continue to limit their routine application.
Future efforts should focus on refining isolation
technologies, standardizing analytical protocols,
and integrating multi-omics approaches to

improve diagnostic accuracy. Advances in
nanotechnology and bioengineering will further
facilitate the design of therapeutic exosomes
with improved targeting and safety profiles.
With sustained interdisciplinary research,
exosomal ncRNAs are poised to become
powerful tools in precision oncology,
potentially transforming the management of
colorectal cancer and improving patient
survival outcomes.


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

Jayl 18y pgle alRiila alya

VE- & ol P> o )louls (PR 9 S 093

SI9 0 allio
SR )g0g5 Aawgd 2 8959 )51 034S A5 jut SLLRNA L3l 53 509 0
039) P9

* rcs'.u::d.il.d': Hsls ;’,_5),.444'0 rlo

Oyl 528 o Kb sy pole olils (55l 5i el wlaazs j5 e )
Ol (Jaaol (Jard ol Kby e sle oliuls (3l x35550dl 5 Ol s (555095 sl olisams 35 5o ¥
shanebandid@tbzmed.ac.ir : g il oy - EVYYPYVEE :qus 1 - EVPYYVNEE 1yals . olume oy 55 *

o5y

olerd 5 Lassis )3 eie Lo Lla b (yilsS ol Gl pus oy gl Jl S5 lsie & (CRC) JUS ) 5lsS olo pus
Jolse ulsic ay b pliize a5 LT (NCRNA) 084S 35 pué RNA Glsizo 5 Wess 5T ol sl ) ol aalse
1000 ojlasil Ly sl zols sladsSis daps s sST.aile3 5 als (95 ouls Lol 5 ) 5095 a8 sty )5 S35
asalloe ool . as)ls s Jolw o Sla JiSw JBnl )s 9 esub @b )3 Silo pw 5 Jlo p3 SlaJ gk Jouw g5 aF ik jie 53l
(=150 adea Jl ol pww Lo pansille )3 (50959 55 sCircRNA 5 laIncRNA LlemiRNA  jhés w) p & 609 00
Qi3 50 (50999 35T SLNCRNA (slgizxe a5 3583 50 OLis AL 3513 3 50 (hodl s J2355 9 (2913 o slie  Jliwslie
D)3 oslaiuwl 3) 50 glops & Fuwl ik 5 STk RS9 peusils Gl p oboial 5 (wlus i) ©la )Slis vlsic
359 soits y303 pinS Sl wlallae 4 jls 9 e sss ST s ilulaa Solastiusl sl by sile HBGWE b ol b .35 8
DS )lgod ) gxe oSl (S j3 S ALyl (L S )l Sl b ol 38lg5 50 0)9n (12l VS (1293 GLAGIILS Azl SIS
sl ulsic & LT Gl Juwslis s CRC 333936 )3 )3 (5055951 SLNCRNA (558035, waedl s 55 50 allio oyl
SIS 35 503 Silons 9 (Fousis

09095 buzxe 53 () Sla Klis (JUS ) o o8 b juw 038 A5 e sRNA £959)51:6345 sl o]lg

~

J

VEE/V/T b pedy VE-E/D/VE 18l ps
oo ) 1095 s YL Yo b Ylb yus ¢yl [V] As Ao
Sl O3l x50 )T e F 3 Sme a3 STl ol cnp—alib 3l S ' JLS ) slsS ol s
= Lol el osus glbo juw addsl Jal o s plles &lb Ol s e 9 GbIIsT oliws sla oo yuw
J—s as 4 i CRC &) Mo plolow alls b sla Jl Gl ¥l .3 g b 50 o gmuxe Ol sl jan )3
23 5l L s Ssliwlio Jrwily Vg5 55500l osls (awis solay ool Il Suda 350 0ssle V/1E
[¥] ol el Olicmed ) sdS (3 p0 S Lauskids 35 ib 50 0313 wuus 9T an T 50 BVFZAD: 9 0

5 JLSS) 5158 ulb p—w 3593l ) 2 ol el
23 ol U1l suas ss0 sl Sl bl

! Colorectal Cancer

sl 5L B Creative Commons Attribution-Non Commercial 4.0 International License oyl jub wxs allio ¢yl


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

\PY oo 5 5050000 [aLQ)g__

D..\.uf..\:).u: LSLQRNA ).\|).)6)5).0

95— 93— [VA] LacircRNA 5”LalncRNA
JlLamiRNAL Jolss (,Ulss circRNA sIncRNA
RNA Lé) ulsic & 5 aubls 1) sl 3l & o
GLa s 3iiS 5o Joc (CeRNA)  sys)s sla
LaceRNA s a5 (MRE) * miRNA & wly e
a1y 1) LMIRNA & LT Juasl plel 33)ls 3539
Ols—ic au LamiRNA i s Joles oyl .0iiS S0
S93uue ) (yuf55 » & MRNA aes )5 slaosuis Hle
Jlaio aiilgs s LCERNA (s 35 (33 .3 w50
03,5 J iiS b ols 0 <o douw g3 03ub A5 (yuiS9
J—olss gl s Huss b o) ol Sl eabis b
J—olS5 )3 059 au LaceRNA 5 LamiRNA 0
Slay) waale an diuws o) ) el Yo ju
SR V39— VISl Lo Yg—n g5 0 Yo
1) ombiolo s Juws b olie Ulss MIRNA 550
ol NCRNA (55l slaes)s 51 [V] (V-Jsib) sl
2918 = sslie s CRC aswgs mubais )> Sl
Sl Gw) Bl Sl plgie & Juilgs 50 5 350l

[3] 2iis Joe STyt 9 CRC auseis

¢ Long-noncoding-RNA

7 Sponging Effect

¥ Competitors of Endogenous RNAs
? MicroRNA Response Element

Solow (il jaeTuid oo plo)d 9 youskiss «5 )b p&
RUls3 a0 Yo pus b 5l .35 9) 5 Il 4
buz=o 3 ) S Szl sl B0 995 Sl gl
elsllos [¥] cawl Aiunly 0aiiS woles ) 9095
ol sl )d V9o 93 bouxe 3 45 Aslesls ylis
WJLa e 03 31 (i 85 Hg 093 VS Ay b 865
L 09095 3 )ity aide sy L) gogs
as s )3 [£] aisS o ablio " seub baymo ju)
Aol KBS bol)l Sl bl Jauze 339 b ) g0 g5
Qb)) o bou=o jo) ) S9a 90 pliewid g la JUSmw
Sl [B] 35138 5o p8Us ios—ess 5 ok
Jolis CRC )3 ) 9ns3 bouze 3 03503 JuS i3
(S L) JLiS)slsS (505053 sl sl
oS be (Ll 5 (el Blad gl dd il s pud
S e 5 LadsSso prized 5 Gslw s
MU0 G5 ol o a5 wuwl $3asie SiliSu

[7] 2,135 50
2363 L ol zolas sladsis esis S|
Jllpiabw (ol L diiwd Hiogsl 10+ B D- ed9a=s
Elosl g5 5 0 JuSiis (Sl gaumd V58 K
lle plas 4o Silb juw sladshw alea Jl Lo sl
5 el i @lo VLl el (wsn aden Jl o
33 5l o Tl )3 Bl 5 Spsriel @loo sin
Jolib Lad s S50 Jl alizce gloil Jols Lap s 51
(NCRNA) fouiis a5 ¢ sRNA mRNA DNA
59551 SLadsSa)s it i) 5 s 2
sloply Juasl (ol u Slbli)l )S see s
4 Jliwlio 5 oo pw JolSS (ool Fwly (sl
I oidizee glgsl . aiiS o Ll (ols sLaelas]
A ilb pw sladslw buwgs (50955351 LLNCRNA
SLamiRNA a_loa JI D9 50 i 3 )50 95 bouzo

! Tumor Microenvironment
2 Anti-tumor Pressure

3 Normal Microenvironment
* Noncoding-RNA

> MicroRNA


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

VE- & ol ‘P3> o louis (PR 9 S 093

Jea)l Kb 3y psle olisls ad=o \VE

Primary Tumor

Colorectal Cancer

Cancerous Cell Blood Vessel

] E
¥’ Exosomes / \

shedby / |

tumor cell ‘ X
&)
& ||

] 7 7
MIC;ORNA Circular RNA  Long non-coding
RNA

* b JO0D0OCOCDCO0CRCECRXNCIoRRICH0CRDGH0BERRNORNMI

protein-coding

mRNA nnRN A

v
v
protemn Q x

RNA /\M‘Al] [vvsm
LncRNA

\\\ \'"”"1

\\\\ v p"'l,y"‘.
uuuuumu PO® Mﬁw f\

non-coding

R\\,,,gg ‘

circRNA

|

i

Ol (easi ) 09Iy Lo LIS (il Blaugn) 032 Dbl B EIIST )3 33390 LacircRNA 9 IncRNA LamiRNA (A) \ Jsib
Sl ks jl o 3ublgi SLMRNA 4S5 35 (0 Jor w3910 (il 43 (J9Sge giduwl pansillo (B) .ausmd CRC )3 ylopo &y &b Gyl 9 ST
03535 jué DNA jlLacircRNA g LalncRNA (LamiRNA (Jolio 53 .339b (50 dod )3 (3839 33 &3 b yobdy nlo,.tj 03 a9 3 0US AS

LT )l aiiS a8 9o LigT ded 3 )l 3iilgs 50 9 Siiaud LOMRNA & JUosl 45 y515 MRE (sl Jlgs (33 b 5l MIRNA 3595 (50 (w1939,

Az ) (il p31) 3351351 pls &y 1y LT 9 o3uis Juaie OMIRNA 4y 3uilgs, 50 cdiimd MRE slaJlgs s9ls s aeircRNA g IncRNA as

Il )5l DI Ly Hials &y )i jol (gl -3 )45 50 Pl San mRNA & Juasl sl 4 acircRNA g IncRNA & bmiRNA ibls) Juasl

L& 359 pmy Siilo s sn UsS)s oyl [\V]
5SMRNA a_Lex jI RNA gyl s DNA as_y)
63 pSloc lgizo Jos 5 3iS 5o Jon ) NCRNA
LV E] aiis 5o 5 )5 mile b Lad shws (i
ST )8 )3 Les s ST as silosls Ylis wisllbs
Ewb (poe wlblipl s ile (s33%i0 S 9)90 jud
0348 s )3 D0)ls G a3 pue S 5 el
a4 i n gl gl i 113 Slisslio (ol pun
angs ol [VO-VA] siwdy Juds 135) 5 wleys
alize (Lo el Sl il puw SLad sk Al
Dsbrin an Laes)s jST S )5 5 Jladke eabais sl
W ol b il 5o olaiul oo pun 8 pulisy Jaws

LY] Sgubsi 50 59 29 A3 dod 5 339, doldl 9 LLMRNA 59, 2 LLMiIRNA

993
I o%eals 55,5 (EVS) ' ok zols sladsSeis
A4S A (3 AV A S9a =0 sladsS)s
23 V] S 5o i s L sdaw aliske glgil o5
LEV 3 5Sloc o)L (5 buws wlsllbws « ual sla e
oslwl ,— D LagT 5 oo plsl glb ) )3
S3vaiw T3 sladsho 5 lgime (uwlisbess)
L LEV Jl slacgozo y) e9is 51 [V1] Slos 8
Ol a5 Ajiud i gl B -0 03530 VS (5 S
s )3 Sl s L)l e tbis )s LagT
il ooh ailioh Las)iley 5 b K 5sdgs jué

! Extracellular Vesicles


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

AP0 wblKen 5 5050000 [aLQ)g__

D..\.uf..\:).u: LSLQRNA ).\|).)6)5).0

Ol oyl wlaaliv ol .o)ls Sl
lawadlss )y Jolw zols sLamiRNA oo
rowsls )8 ols—ie 4 LT Jauiliy 9 punslS)l
VY] sl oo

alex Jl 5055 jl i 52995 slemiRNA
buzo jo) £ o5 4 diiwd (Jleduwn) wlus )3
buzmo ) ) @l jpuss 9 358350 piulpSI D) ) g ss
Laps)s )S1.348 50 w985 L) ) 9093 b)) 1509093
J—a L LmiRNA 1iilgs 50 09095 (5255 Job 0o
iz Ssue ) ply Jsl 5 sk o bl b sius
Jlie wls—ic a3 [YE] 3,38 Husb el wly 2 5
mMiR-655 5 MiR-526b a5 sl 05 0313 Gl
S50 buma i) )31 S0 5" 555 3l ail
miR-200s5 MiR-9 juzxas {¥O] 3iiS o vy oiis
o b slaom g pud Joas S = Lo
D ps—o5 Slislio b pus b ass o (Sl caaudlys pasd
Laesis Sl )s LMIRNA ey [Y7] sus o Wl
S 9d 92 348 bl )b Ly e 8L (J gk 95 4 Ay
ol sLamIRNA 8 5 Vgase 5 ol i slate
A Laps)s pST[PV] s5gib 5o 8b Laps s 551 03
Joc LamiRNA jl wabaslxe (sl (b gs 0l gic
s b e s alids e o jlal LT &y 5 3uiS e
bwgs )50 9bo a5 0a b i ladlxe ol
Gictho SLaps)s ST 255 b s Bas sladslw
(MSCs) £ ol o (53Lss sl show | 03is

Sl sladslw 90 p2 Galike w3l 35lgs 50
(Solw A a2 8g3 Jeienl sl sile IR
B 9159098 SLadslw jules 9 uiSS il 3l
3939 532leub [YA] )ooss 0nuis )le slemiRNA
2555 o LMIRNA 3 5 385 50 plis a5 )l
sbay el pSee MIR-192 5 MiR-23b sisle
ok ZI5 buze 43 595055 S sk JI
olis calize wlallboe (Jis ¢yl b [YA] 2359 Jaiio

3 Lymphangiogenesis
* Mesenchymal Stem Cells

9 o_\_ma_m).; 6l_m[og),)'_§’l 038 dun gl ol
SLabo) 6 R3S C|).'wa| 23 Gl
=g S s bl Gl S e EV Yol
23 050980 5 ALl T ol 03 sy ol
CYISI3\Y V4] ol 03,5 Skl (i) S s
il sl lys N Sluslio i slags skl b
oS o s d i &3 wolo)d &y o slio Sl
Sl sladshw Sl pl & Sliws sl S 50
DS )3 9 Jlaie el 5l alie (sl eusle I
[ +] i oo olissl Lae s s 551

e99551 w9, sWNCRNA glgil

miRNA

YE LA Job L NCRNA S5 55 wilsbd LamiRNA
Aoy pabais Gapbo Ol 3ilss 50 &5 St 2y olS 53
S gloe) SIS s 05 ol 2 sy
A9 aas Jolslos T Hul S e 55 Hs LT adsl
slals Jlanlss s oo glsil )3 MIRNA ol
2l elallas . 3olosi (i) ol B gl S5
oYU SlolSs wibsles LMIRNA a5 3583 50 olis
lo—ic 4 3 iilgs 5o 9 d)ls Calie ladsoF s
IVPY] 2’ Jooe Gln 5 Sl Geskais puolic
b wlalllbe (Slolw 9903 Geslils G s 09)e
Ml JSib 4 aislg3 o LaMIRNA a5 sslosls
983 A Py 9 ey sladigas V> ok
Sisbe Yo wlsle polw VS ((yrizod . Idbl aubls
I8 ol S b o 9 puib OSLG—
Laaisl ¢yl .aslosds (slwliis Jlasl slemiRNA
Luss )3 Jislss 50 LMIRNA a5l oT Jl Sk
Ayl )5 pmiee 4G 3 iloy b yizme Jglw Z LA
SLMIRNA 1l ( Jolw 99> sLmMIRNA alie
5 Ssl5 58 slaaT 8 )8 j el ol
23 LT Hgidn 5 il 5o Lyl Seabiis Hikis SuJsd9sky
bl adize S0J 59k bl )b L oo wlsilo

' Premetastatic Niches
? Caenorhabditis elegans


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

VE- & ol P3> o leds (ETE 9 aug 093

Jeal S5 3 [09.15 olfisls al=xe \ V7

Veorons uf..w__,l_“_;]'ksua_;,}-,})d}_b
ols Ly Giilsd ospols 3516 035 a5l 55
ol595 (slaa iy w a5 a5 i 63 )Shec
olis il wlsllos [¥0] Sl 5o 5 1) (53 ySloc
S LT 18 )5 e Licas INCRNAS as sslosls
5 el (8L jales adea Sl plusl 0550 93b 92 548
Sl )lon Jl b azuis )3 9035 Ll Jieades
9 WS L B olow oy b by aile (Sl
Slosil 38 alsibs [Y7] Qg 50 age ) R)sess
03 3iilgs 5o INCRNAS a5 el T Jl Sl
08 b )3 sl gl Jl 5 03ub AlgunS 55551
5 2ot s Joitie 035 55 sLaph &y
o=l [¥V] aias )l 58l e 1) CRC s i
Obd S Bab Jl Ailss 5o (5090951 slalncRNA
023 903k S)ly 03 8 sladslw ay Js—os0
e 3 puiSS alea Jl ) g5 b pliy S5iS (pin
oS Hlike (oLl C_ml.» 9 2l ol Jluwlic
5 Gobainl SLa S Jas Jos 4 (ol s o9Me s
a4 0959351 I e SLINCRNA MU cpusbus
O3 Jo3s Jawiliy 339 50 SUT D05 Jaume s
a5 Sol5ia [YA] 3ol 1) CRC i) sla ySlis &
I i35 gib 5o (s3vaims e )9 351 )3 LIncRNA
J-iio 005 5 slad sl 4 onilS mid )5 sladshw
as 3uiS oo Jlocl ) 353 S5 slon 3 5Shac 5 odub
IS 85 Lo 5055 b piigy oy Silgi 50 ol o
Jl s LalncRNA Ll S auille Jl 5 . 2bl
S8 SlaY) vl Eibis 0358 slad sl 4 3505
wilile bau 55 LT e $— b sl LamiRNA
CRC )5 33550 wilsllowe () JSib) Subb 5o zidml
sy INCRNA (55Ls slae s 551 a8 sslosls bis
obe b5 ) o9Me wdaa sladslw 4 3505 )l
ozl punilSe 5 b J LmiRNA Lsoa slay)
Ol 2 Vsl goumd mouw o LG9 2 4 JLasl by
N P S RNPUE A ISR 5 K gDV R Y |

J_vb.vk_,o ol s S w))))'f' g_SLanCRNA o

ZILs b= 4 Gaac o5 HlamiRNA a5 silosls
oS st Ro0ked Lol i g o mib )5 ok
Ols b o b b Glo s sladshw s
s miR-10a-5p miR-192-5p .a59.05 sl .25l
a3l o505 sLadslw 55 0 03 miR-191-5p
o=l ssla Blapsis i1 Sgib 5o 0l JUS)s)sS
ool i) LS ylsicas Juile3 50 LLMIRNA
YV ¥ ] a8 Jls oslaiwl 3) 90 CRC sl
2 g 5o 8 L sk Jals s LmiRNA i
Db yo aisS ' ok w93 GLMIRNA LT &, as
A 3 ilgs 5o a5 LLMIRNA JI 25,5 a5 Jb )s
Vs ame g b ST L adsl w il zol s
SLamiRNA L " Jolw 50 sLMIRNA ylgic
el [PY] S e Al ' i )T
olaylo )3 LT Silshs b Jolw o3 sLMIRNA
JUiosl L 3slg5 50 &5 3 b 50 0318 plis K5 elgn
Yo olaob L b3 )5 o 58 a wdlizie (8L 4,
Vs 03,5 sLamiRNA 855 b (s aiu
J=iiie Johw 7O & Galize sy a Aisls5 50
£5)omonT pluual )3 65T L ales Jl i
aLex Jl( plie sLads—K)5 0> g3 ablal
A 0S5 Jaie sla iy b Juasl aes)sisl
)3 asisaime L (HDL L NPMI .Ago2) °RNA
(MVB)” sl yinaia sladsSeis 9 Lapsis 51
[yy]

W IncRNA

o3l wbss JLeT 5 pluwsl pgs) 039 p JuoS b
S pode pac Hguxe slacal 4 LLNCRNA
olsie & INCRNA (gl ¢yl )3 [YE] Slosss Joaus
AS 36 gib 5o aidlini LNCRNA JI slac goze 52)

! Intracellular miRNAs

2 Extracellular miRNAs
? Circulating miRNAs

* Apoptotic Bodies

> RNA-binding Proteins
® Multivesicular Bodies


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

\PY 0bles 5 50 s0aio pla

D..\.uf..\:).u: LSLQRNA ).\|).)6)5).0

Sisbise @oxs e )9 ST s ie )sbas CIrcRNAS
Laps)s ST ibadlre Sla S 39 Juds & Veial a8
ol ot Lo s s /s pols Sllss slaliale b
Loes)spSTayss sline o) &y [EV] o
e bidlxe LS b b oy Jl g T alge=o )b
a5 Lapesis s S1s piegils o jlail [EA] Ssib 50
) Sl lad Sy 5 GB35 ole) Liel sl
VLS ¢y wlelloe [€£4] 338 o0 SoSCircRNAS
SIS el ¢y Sao €X0-CIFCRNAS a5 aslosls
odlaiwl 9) oyl Jl 3Bl seie (—ouibais Sl jo
Solgs o LACICRNA 5 Laesis STl oS 55
olyic a1 LadsTge ol 058l il sloaly
Ol s STl 9 prusiis V> Glw) sl Sl
eX0-CIrCRNAS a5 ol ax o3 Dl a2y il 33l
23 o) g3 )l Gidie Lo ST os 0 jnsan
Ladslw jl oaub mis 3 ST LaCIrcRNA b auglio
SLa il Gelwl s .iiwd JIasb 5 olsl,—s
Lapsis 515 ex0-CIICRNAS zlaw 034 pubiitio
wmwl pale slad gl Jl i jol s 95 JSlas
RNA 4« circRNA s &5 aub (asule ¢puizoed

O ity ol Gl Lg s Lo 3955103 s
g3 ma )5 03 5aspl s 4 S o wla ol
SLaRNA e cus Lapsis ST )s lacircRNA
€X0-CIrcRNAS (YL ¢l juo i )3 el o
A5 35S 5o 5920 ) LRNA )l sauaa asub olasl
A8 joleie (Silb s wblews JI D rnJLm Sydl sslgs 5o
o) Sl S5 ulsie & i 55 o Jamsiliy 5
Soa9 ol ylo pw (pus it Gl 0 )5
03 eX0-CIrcRNAS i 0oyl (slaesd i
03 yib ) JolS Vobas jsid CRC b iy
[0-] =l

5 25383 S Tuh 5 Fausits Lo JSlis anuss &
Bl gess Sh— 3 Siloys Blaal e ixoed
[¥a] S smin pan s

circRNA

o3lgila goiio sbacl Jl SN wlgic & LacircRNA
03 Gaa cabac albi A 86 gub 5o didliuh NCRNA
Dot 5o P gmwmo Yo pus Gwlihs ) B layd=s
Y gozxo Ylgic 4 LadsSgo oyl danl )s [E-]
RNA s )lastizwl pue i o Juols b Susis) ol
8 i Lo Lol [EV] a5 5o a8 )5 ,das )s
Sols RNA L lss 5 Siile) sailsn slas)slid
ole Lo sl 5 suw) bl 4 L CircRNA g4i5 5
b bl 360930 Jagl pmib »s LT oliaial
G U9l Ulp AT 38 o Yl Jalsdh [EY]
ol Olb piws =38 by 5 £9 00 0> LaCircRNA I
OS5 )3 Sl s LacircRNA w3094 .0l
i o Lasl o, lops 4y o slie 5 jbuslio
LaCircRNA  Jaub jue ply —alike wilsellos [EY]
J—d=x3 9 a1 35 .aslosls gl—is CRC s 1)
A el T Jl s plawsl )3 S8l gaslow
sl s5J—=B Heba,y, CRC s LacircRNA sl
[E€] 3ibis (Uil 381 3)lg—o A 2 3 b) Lials
s &5l osls plis RNA 5L Jlss slacsls
LauT L bas po Sba slawbsisy 4 lacircRNA
b slaan sl L aulis )3 CRC sladaw s
Sl L) )s s ol 5 a8l Hials uslss
LS (pl sl jieS il pedsy S o po Sl pan
Il 6ol ) 5w polw ) g0 93 098l yids )Ly &S
olw wlme Jl Jdiwe 15 4wl LacircRNA
LS/ il 331 el )zs Ly LacircRNA 5
L amlio ps (Sillb juw yhlew V3 Sd slawbgig)
Laa sl ool [ED] wuwl Silb puws jue Sl ges
oS Tk e )Slis yls—ic au ) LacircRNA
olb e Ylo)s 3 Silops Blacal 5 0aiis Hlyaual
a8 sslosls Ylits il oiliizs [E7] S e 7 pbao


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 |

[ DOI: 10.61882/jarums.25.2.118 ]

VE-E plwls P9 o louis (P 9 w0993

Jud)l S 3y e sle olSinls alzo YA

85 G o Jl el 3 5 ik s i S Ygoss
Sl (B9 e 6 A3 (RS iile (lasil )
4 pzie 29N maoslie 5 )50 55 pud salie ) 90 55
o=l = o9 (Y JSib) 25 9 50 V595 Jlwlio
P95 boume jm) Ly 503 55 bl (901 o slie
03 63l slayicds 509951 sNCRNA o) ls
9 V995 bu=o 3) L 9095 sladslw o8 jlw

[D1V] 3usS 5o Ll (2918 o slio

¢irc0005963 2

INcRNA CCAL
" IncH19 T s g
DNAY
> liquids
Resistant cell
|Drug Resistance circPACRGL

miR-25-3p Inc KCNQ10OT1
miR-130b-3p  INcRNA SNHG10

iR-142- iR-506-3p-TGF-1
miR-142-3p/miR-506-3p-TGF-B mIR-425-5p

INHBC

PI3K/AKVPTEN
CXCL3/CXCR5

lImmune System %

Neutrophil

/ "\_
polarization gt
——

".

NK cell

|_mmune Esca_l |_ Metabolic Reprogrammlng_l

M1 macrophages M2 macrophages

A “<*5P circEIF3K \

ol Giine s NCRNA b punsilso 9 s ySoc

JUS )9l9S 19093 Jouxo 339 )3 09,5955
oz slagbsy 4 L CRC = )by 5 £999
5 S o el Sl wlio .3 )ls 5 alizco
b Sl as el Olepd e wde (5 kol
wlellbo .23l 50 lasl slsy ) Jl osazs slo ja=xi)
o8 »s b ay LancRNA a5 sslosls glis olsl 3

buze ) an & Slosud (e BE9I9 ST S e 55

~._Recipient cell
N\

-
N

B-catenin

IR-21-5p—’- signaling pathway e >
miR-1229
miR-25-3p pa— —

miR-221-3p

tTumor Angiogenesis
tVascular Permeability

miR-101-3p  circ-133

miR133a/GEF-H1/RhoA

- miR-934 \
N / P HIPK3
/’ \ / Inc RPPH1 miR-30a-5p/USP22 2o miR-214/PD-L1 \
)

v
"k K

CRC cells Normoxic cells

Adipocytes

23 91 weglite (E) 9095 paulgalio (D) cy9093 hesl (C) (58908 52333945 (B) ()9093 213 (A) )3 (50939351 sLNCRNA ¥ Jsuis
[0V] 35,18 isiis CRC (559095 Jouzxo 330


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

VA ublKas 5 (509000 [aLQ)g__

D..\.uf..\:).u: LSLQRNA ).\|).)6)5).0

Gle (5099351 MIR-25-3p a5 als ylis yhHlkes
ol a5 b CRC w8 juing (il pus slad sl JI
»3Claudin5 5 occludin  ZO-1 .VEGFR2
KLF2 ¢l )13 838 8 5b I Jubsgasl slad sl
250 dyliie ) sboay [BY] aiS 5o =ulaa KLF4 5
miR-221-3p louw 95 STAT3/VEGFR-2 SiliSuw
aS oab Jeé CRC slad sl Jl siio (50959 551
[OA] 58 5 a9 L) Julssail sladslw (2135
A 355,5 a i uhlses 57 Sl slasiloe )s
2 sl — J—l8 = )9—oa, miR-185-3p
ol Silb pw sladshw Jl G sLlapsis S|
(FOXO1) 0T Baa o) wle yinl-8l 9 Seub 50
b RS b b pe LG9 2 il Sl Slg5 0
I, HMEC-1 sladslw s miR-183-5p Ji
T 9hlsed 5 ' o Ll s 3s [0] 28 L oSe
Jlosib Bide (50959351 MIR-27b-3p a5 =il
w99 e Jubsgasl sladslw & Silb pw slad sl
S r33585 wals Gials | pl20 5 VE-Cad oy
03 9 oaly Giul38l in VIvo lasl b ) 89 e
wslallbe ¢yl .38 o g s 1) CRC Sliwlio el
22 285G L 50959 351 SLANCRNA a5 3583 50 lis
Sl 50 95 Jliwlio (39 ) S 33985 9 —S)

[7 -] S 5o 985 1) JUS ) 5dsS
bwgi JLS5)9)9S Y9—ogi (il patiis

959551l iwino sLaNCRNA
o 32) | ks 9053 b b pe il Sl shus
5035 Ll oo (IS AT g 50 Dgue ) 9055
AblS (§5)9095 356 b (39095 il cawl (Koo
a byl Ses 5 ols asllas )s [£1] sibl
osbul n2 &5 353,57 ke 1) Mol s el il s
5 29095 i 03z Jolss )3 el W9 s

> Zeng

% Shang

7 Chen

¥ Dunn

? Cancer Immunoediting

=SB ‘log)'g}fl ol @ino sONCRNA | yiuiis
JUS)9)9% 589095 ) B9 S d33985 9
23 0T Uilgs Wl pws solsio Lo S 395 Jl 5
D993 3b) aolsl b (Joe )3 el S S =
oo 9 0 3uwS1 o ls sinjls Js—ogs bayzme jou)
buzxo 3o ) AT 8 ol VS Db o Hibn 30
2 g0 (JUbs sl slad ghw & JUiSuw Jlw)l b ) goss
JEis Sl RS 058 LS ey wlw i3l
2558518 030940 [OF] sobso e Sisd By
2556 % olsicas (VEGF)' 55 re Jussasl sy
LOY] Sols 3T )8 ¢yl Vo SaulS Hias w598 13S)
sl— a0 S asJua sl VEGF
sladslw s a5 (VEGFR-1,-2,-3) 55 s
b o e Jofits dgb 5o Olr B9 e Julisail
SIS a0 Slagls azw gl Sl 0TS 5o pukiis
FoIoe 5 ok Lo e H3gaec I3 wbsTss
Ol [BE] wawl (5090 V5055 IS s i
b5 G pb Il 5255551 SLNCRNA o e
D23 50 )3 8l s 1) Yo jus ad i (S
Sl MiR-21-5p a5 sals glis oblses 5" 50
L 39 Jbsal slad sk 43 CRC slad sk
Gilwdlss Ly 5 ooy Jiie (HUVECS) "ol
slass_a gl P-catenin SidliSw juwo
SR303985 9 IS0 5 03ls i8I sl
asllao )3 [00] 35 5o pubiis 1) CRC L By,
an 55 Jolb il o8l a8 ool oo Sl (550
CRC sladslw Jl sidie 529595 miR-1229
1) VEGF e 5 03,5 sl I HIPK (5659 51 ol
03uiS leo eyl o o9Me 338 oo Jles HUVECS s
b)) A 55 J=bB obay 5099351 MiIR-1229
SS9 Sson Jaso 03 ) 350 5 V505
50855 Qs 3y [OF] 335 o o “3 95 Sl b se

! Vascular Endothelial Growth Factor
2
He
3 Human Umbilical Vein Endothelial Cells
* Nude Mouse Xenograft Model


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

VE- & ol P3> o leds (ETE 9 aug 093

Jeal S5 3 f}lc olisls al=xo \V-

a9 03,5 e ) NK slad sl 5 ;Sec INHBC
[72] 2 5o <SS il )18
A8 S 1S el sladslw Lajlés Sl
b Jliwged 5 objre g VS e site sla s
PFe (e IS (5o Ll ) g 95 ouze jo) 03
3 )Soc 5 OlSo puis L Lo s )51 as cl onub
G2kl (TAMS) "5 005 Lo bas po sl 15 5o
20 s ilwlio i olSls s dass o 5lo paslso
LV ] 2iiS o 95 1) Ol s Jlinslio 5 anbl3S
Jlss L a5 il s obhlses 5 " Sils slagilao s
CRC sLaJshs CXCLI2/CXCR4 )50 oo
miR-130b- miR-25-3p) 50951 smMiRNA
b g3 A5 S 5o S o5 (MiIR-425-5p 5 3p
e S lwlss Lo 5 oo i Loy )Sle
28350 )8 saa ) PTEN PI3K/Akt Syl
Pla e Spbie M2 ussis Jads & szmio oS
M2 a5 oaub 13 5la o s 35 Lo aF cuwl ¢yl apoal
5 =S ) a8 3 iS 5o b3 VEGE 355 ar5s
V1] 358 e w985 ) CRC (30 (sl jliawlio
O b3 a5 35sls Ylis PlKed 5 £ g8l) uized
5095951 MiR-934 I ik M2 slajlss,Slo
9o S)lwdlss §— b Il g0 g3 Jl Fiio
Las)l ) CRC (a8 JjliwlicCXCL13/CXCRS
=8l (5,5 asdlboo (s e 03 [YY] 383 0
slad sl Jl giie 5299351 Inc-RPPHI a5
b 5,5 =il s TUBB3 o Juiwsl LCRC
SLad sl iS5 5 jlilio M2 (sla s »5 Lo ¢ouis
o=l 323 e Linl 38l In VIVO layl b ) IHCRC
5299551 SLAaNcRNA a5 3uis 50 3wl wlsllos
by e (iedl Sk 5518 2 48L L Siilgs e
LYY 3503 s 1) g0 95 Joumo 339 3 9d 55 g0l

? Tumor-associated Macrophages
3 Wang
* Zhao

el (i dooMA Hg b el lgiwl b jue
AblS 1) ) 9095 =8 pubuy 9 (2955 Il 5 08 ols (Ulss
[7Y] 2iS Go wsilen 0T A g3 9 59 2 Jl wlo jod 3
o=l sl oo addsl sl gess S 2 Jb ol b
Aolol Lo jue V> 398 3l a9 03,5 )l xS adea
3835 Linl sl D) e 5 jluwslio Jleial &5 3ias
sladslw 5 el sladslw i wMobss [FY]
A aialy sl o L)l paized 5 (Silb
50350 Flus Vgogi el pudais )> Wapes)s S
45 S5bise el )5 95 ) Jauzme Sl & szie
[7E€] 3aS 5o s ) Ol pman 38 iy 5 Asuws g5
SLanCRNA a5 soias 5o gluis dasie wlallae
SLadslw i o3z ol s=lbe (5095 551
SLaw) ule VS s D90 9 039: Sheal 5 V9095
gol A (X 9biro (ieal 95 puw OIS aulais
3wl ) el Joass )3 LaRNA ol 53 ,Slac

a5 sls ylois 5,53 a_sllas [#0] 3iS s
CRC slad sl Jl sisine (50955 55 IcircPACRGL
250 3= pb N2 ay N1 slaJuds 555 sules
= » 923 MiR-142-3p/miR-506-3p-TGF-B1

o9-b ay el piuas (ol s osMe [£F] S5 e

T sladslus jles 5 puifs slasl Ly ssub
Slau ST an )goss Jouzo 32 VS SpuS 93 giumw
s Xian a5 lagss ) [FV] s@s 50 Fuwlb 2B
S )l e ple a8 aadlys sssls [ol.z.'.l ol
oamib b )5 099,51 INCRNA KCNQIOT!
PD-L1" a5 oSa 99 ubis b CRC (slad gl boas g
T sladslu s MiR-30a-5p/USP22 (55 b Ji
el Jd A i 5 IS ST S 9357
SLanCRNA ;Lo oo oy [FA] 3550
sladslw g b wls—ie & Silgs 0 (5095551
eleMbl Jsls 5 03,5 Jue NK sladsks 9 s503
INcRNA SNHG10 . Jlse olsmic &3 .auS Jaieuss )

olw yil 8l CRC slad ol Jl Gidio (5090951

! Ubiquitination


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

VWY Ol 9 50 g0aie pla

D..\.uf..\:).u: LSLQRNA ).\|).)6)5).0

9SS 5005 SLodslw )l o )
5 03 ) sralie JLasnl Lo Juusly O Suns gud
circ-133 £959351.503 50 YLt Y9095 oy =o
sladslw an oS sua sladslw Jl Fiie

Do s i3l Gy Sl 5 oub Jiiie SuwS 50 g3
b CRC jli_wle miR-133a/GEF-H1/RhoA

OblSes 57 5L lasilbo ) [YA] 338 o v g3
Jl G 59951 CircEIF3K a5 sl s
sy (CAFs) Yol yu L dos po sl g pusd
bume 3 )3 9 03—b Jitie CRC sLaJslw
MIiR-214/PD-L1 )gxe abais $22b Jl oS s
o=l ans b sslesse Juews ) CRC = iy
529951 slaadgoxe u3ls )3 838 wolallbs
Ailg3 o IS o J iS55 )] ) galie &5
33 aShl ylo paw Olepd Sl )50 9 98 o
[A-]

woglio 21 0939351 )l Gidre sl NERNA 5T
JUS )9d9S 9095 (9018

9 wd by > Lugs a5 59951 sLancRNA
oslio SLul )3 asly il s Yl s sl
52 9094 [AM] S 5o S lie s plops &
b 03 G993 laaiT 1 ylers slaills I
wmaml (G o)lS anslie dmungs (Sle)d 95 0 Seub
ot bls)l e slaaawly ylsic @ sy S|
03 9)ls selie a8l Hliusl )3 Jilss 5o (Sl
aibls i Silb juw sl shw (Feal Glawmuses
Dl 6ol »35e lo)d wawl Koo pol ¢yl &5 (3ibly
ol K MTX [AY] 3)jlw ySan put ) L oUb yu
Ols—ic 4 03 )5uS Hgloay 4§ wwl rowll.__g,.ﬁ V)
Bl soun s glopd Vo dlasliwl Silopd Seuis
MTX L glops wuxs [AY] 35 50 oolaiwl —alize
00uiiS o Lo 53 CDX2/HEPH o0 il il

> Normoxic and Hypoxic Cells
6 Yang
" Cancer-associated Fibroblasts

JLSS 995 s yge95 palgalie (5530 4obi )b
299551 )1 gisino SNCRNA loswgs
A %2 wlsieay a5 653l pund galie (5 ja0 a0l 2 )b
HSlE 59 50 aalih Yl pus Ralb Sl S5 S
Lo 5 0350 Lo gess 03 55—l pad alie Shol paie
LY a0 b 35515 daaid a5 wud pb il 331
=io 3iaT 58yl . 3oles 3ues ATP b 5SS Joows
Sl &5 35 50 3wl S 9093 Jouzo o) JuSiis &y
'3 9 5y 03 [VE] sl p3sslio ol s i)
L 5955351 MiR-101-3p a5 sissbys o)lKesd 5
sladolw )3 HIPK3 gy Gials 5 pals )18 ban
903l HualS 1) (538 sise sline Jumily CRC
03 38 50 395 (ROS) "y suusST Jlad (slaas o8
8 iy 9 0315 Ginl 38l b (sl jul oSS a5 s
orizzed [YB] aoles 5o ot b JUS)5)sS )5 ss
pslie slad sl Jl @i 5095951 circ_0005963
Il 9 oau Jaiie ools & (wluas sladslw & o)ls
circ_0005963/miR-122/PKM2 1 o 5 b
o=l r—m o9l e [VF] aiS oo Sl ) julg SIS
5 Gl sladshe pu bl silss e laes) s 5]
JLail el oyl &5 38 (5,5 szile 1) w9 T
G995 bu=e 3 03 L o sisle $3%e Slge
as MiR-146b-5p 25,5551 [YV] Sules 50 Juows
el 3 g 5o ST Silb s Lo sl oo
il 381 5 (WATS) agtun (51 w3l T aub slogid
33,5 50 julond
miR-146b-5p a5 sls ylis pi b <l sllao
slosad HOXC10 gyl Ginl 33l )ho b (50955 551
1) O 3a—wST 8 pane w03ls Ginl 3-8l 1) WAT o
22 09N [VA] 338 o mubsis 1) Sdoad 5 031y Lials
= 55 Sl 5l ST slasiss cusiss (ol
03 @l 5 31 (53 5l il oslaiml )3 Hlb puw HUlgs

" Tao

? Reactive Oxygen Species
* Browning

* White Adipose Tissue


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

VE- & ol P3> o leds (ETE 9 aug 093

Jeal S5 3 f}lc oSl al=e VY'Y

A 35,5 el Yled 5 o) ol e osMe [4-]
SRld) midwl glg—ic any UA,)';)'S‘I IncRNA H19
b5 ) o o 5 03,5 Joe MIR-141 s sl
o slio azuis )3 S 5o Jl=d ) Wnt/B (uiss 0 b
ol =3I CRC sladslw ) 1) st 35T e
SLamiRNA a5 s a3 0 plis mlis ¢l 283 50
S sl Sl ply—ie an s iilgs 50 (5095551
03 (bosdd waoglie 9 o jluwlie Az gs (Sl 0 Jude

[AV] 35 58 )13 oslaiwl 3 g0 CRC
25 )legas Ulgdns 0959551 )l Findino sl NcRNA

CRC LalT i 9 yoasiss slye
53T 5 JLS)5ls8 o sinu)ls 535T & Mine Olilas
Loy Jl e 253535 i 53 o8 Slass b as s
b e slulas L 9l s wf b an e
(=l pm o9Me Slosls Ylits J S 09,8 @il 313l
oISl 9 Laps s jS1 slass (yu Il Gine SSued
Soas wlanls J5 ez 5 wlnlo slass aslo
S 0581 5 5L 52 b S aidly ¢yl .obls
Slo—izxe 3RS 5o ASDI p o o Sl 8l youx i3
Slom 058 Gilw) )KL S plsic & laes)is S
Joaa )3 [AY] cawl ai8 )5 1,3 asllbae 3 50 CRC
as po)9 51 )l Giine LancRNA I galass \
CRC Lol T i 5 Loz sl s olesn wlsiz
03 b Al s Sloaib  plwliuh —aliske wlirs=s ys

wawl

3 Ren

i oslio LACAF )l suiwe 10955351 miR-24-3p
s HhMTX oy 55 50 035, plb pus slad gl
MiR- a5 sSlosls lis sl wlsllos [AE] S 5o
PDCD4 ysls )l oo Lo —959551208b
(Tregs) ' ooubsis T slad sl b S s e
03 529,951 mIR-208b Hlu il 3-8l 5 Seib 50
L Olie oyt a3 ST & eslie slodshe
cxwbun GEOLS Ll (Koo § 9690 ol bl
bl b pe CRC > Gty SST 20 Sse loonids
A 3ilgs o (5099951 MIR-208b (yl by [AD]
3050 oIS TL ole)s & mwly paalb ulsis
IncRNA CCAL Jlasl b CAFS .5 8 )l 58 oslaiwl
231 Joiaerl (Slb rw sladslw an (5095951
Jes | B-catenin juuwe 03,5 Jio CRC slad shuw
by 0> o b Gt ST & maoslie 5 08 (50
23 [A7] scias 5o Linl 81N VIVO a5 in Vitro
circ- a_s a_iwsb s gl Ses s Hon i 5y
I leowds waeglie 3155 0 (0959510000338
ovluwa sladslw & FOLFOX o, pslie sl gl
e a5 CRC glolass eyl s o9Me [AV] a5 Jasio
5-FU sl 4.,3}“9 W5 a8 50 DS Slo s e
L ole @live pobas [A] 2358350 plis waoslie
ool CRC sla Jslw »s miR-139-5p s o,
2= [A] sl osb JoiyeaT inl 38l el 5-FU &,
miR-92a-3p mhw wlSasd 5" 50 asllboo (bl
5-FU/L- am pslso CRC yhlow )3 (555551
& pvlua phles Jl piin i 95 JB Ysbay OHP
miR- a5 sly Yluds pibu wlab=xs .59 gils
as JLawnl Ly CAFSs Jl giciie (5999 35192a-3p
Jl=s 1, Wnt/B-catenin ,—we CRC sladslw
MOAPI 5 FBXW7 oyt e slsa Ly 5035
ool (il &5 SIS (5o 95 pan L) 2l )IS sine JsisT
SIS o )8l oIS sl 5 Ol pus 3b) o

' Regulatory T Cells
> Hu


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

WY oo 5 5050000 [aLQ)g__

D..\.uf_\:).u: LSLQRNA ).\|).)6)5).o

CRC )3 (5095951 GLNCRNA | possuiss i) pSbis Jawsliy A Jg3>

ncRNA Class ncRNA Source Status References
circLPAR1 circRNA Plasma Downregulated  [\v¢]
Let-7a, miR-1229, miRNA Serum Upregulated [\vd]
miR-1246,
miR-150, miR-21,
miR-223,
miR-23a
CCAT2 LncRNA Serum Upregulated [\.v]
RPPH1 LncRNA Plasma Upregulated  [yv]
HOTTIP LncRNA Serum Downregulated [\-.¢]
miR-92b miRNA Plasma Downregulated  [45]
miR-6803-5p miRNA  Serum Upregulated [\v#]
miR-96-5p, miRNA Plasma Downregulated  [4¢]
miR-149
miR-125a, miRNA Plasma Upregulated  [4%]
miR-320c¢
miR-150-5p miRNA Plasma Downregulated  [\v#]
miR-4461 miRNA BMSC Downregulated  [\vY]
miR-10A miRNA  Primary Downregulated  [\YA]

CRC cell

miR-874 miRNA  Serum Downregulated  [\v4]
miR-19a-3p, miRNA  Serum Upregulated [aA]
miR-203-3p,
miR-221-3p,
let-7-5p
miR-377-3p, miRNA  Serum Downregulated [\v-]
miR-381-3p
LNCV6 116109, LncRNA Plasma Upregulated [\-.v]
LNCV6 98390,
LNCV6 38772,
LNCV_108266,
LNCV6 84003,
LNCV6 98602
CRNDE-h LncRNA  Serum Upregulated [\-¢]
GAS5 LncRNA  Serum Downregulated [\ -]
miR-17-5p miRNA  Serum Upregulated [\v\]
ADAMTS9-AS1 LncRNA  Serum Downregulated  [\vv]
miR-4323, miRNA  Serum Upregulated  [\vv]
miR-4284,
miR-1268a,
miR-1290,
miR-6766-3p,
miR-21-5p,
miR-1246
miR-200c-3p miRNA  Serum Downregulated  [\v¢]
miR-424-5p miRNA  Serum Upregulated [\¥d]



http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

VE- & ol P3> o leds (ETE 9 aug 093

Jea)l Kb 3y psle olSiusls al=o \WE

0 (NC) T il pas pa ilsaylis 5 JUS ) 5)sS pgisT &
MiRNA 1l mhaws .3l oy R (5 )lslize ) sb
& s Vb ) Judigl Jals (5355 L pblew s
9 piaS (6 pfeubin Yob 4 NC wills b pllen
miR- a5 sslosls ylis wlellbe NS S I [40]
smiR-125a miR-181a miR-18b miR-18a .17
4 CRC yhlews slewds )3 (50959351 miR-320c
s MiR-125a .a55)ls ylw Ginl 38l a5 Jobb sob
ol o8l CRC adsl Jalre )3 0305 4 miR320c
38l 9 CRC ghlow opm jules v .3sals glis ple
lo—ul o miR-125a yag; sl el
030iiS iw i J3—o (CEA) £ S 93yl giaan IS

[474Y] sls a3l Hbas 4 CEA & cgus (s e
miR-193a 590 mhaw oled 5 ° K5 L3y )3
Ssliwlic CRC Jok slaos) slapsis Slos 1
i (a8 jliwlio L CRC yhley Slowds 5
MiR- &5 sy ylis Jokw as a Ll 363,58
G1 JL5 53 sl asyn i 555 caase 1932
b o 5855 0T ol G381l 22 o9Me 3 5ib 50
L a5 3,5 e Caprinl yals )18 ban s b Jl
s ol yea Caprinl yuiss o s MRNA Gy Ghals
o 3 aS 55 c-MYC 3 CCND2 a_zuis v
ol gle yals sl )8 Caprinl woaws ub
D 3l jw i Vivo wiedlas )3 mlis ool a3sls
oll38l a0 MIR-193a Gl Linl 33l a5 o eb &
03 .24 CRC )093 Joln slayhge sl angs Jol8
D995 0338 Yo MIRNA ol =i 55 Eusllo 350
ORI ) Gk Il 3T )8 ol Wes)is ST wsos &
33a Loy 3 S 5o g0 (MVP) JsSis ol
b & Ldslw )3 MRNA il gozs a5 MVP
5" o b gs a5 (5,50 aslloe [AA] 2 e s ss 551

? Non-cancerous

* Carcinoembryonic Antigen
> Teng

% Major Vault Protein

" Liu

= S5 )logn vlgin 50959551 slo MIRNA

CRC LU T iy 9 yossudns
bdy ol JMAT O)es 5 ' sl slasilboe )
a3 53,5 Hlwlss CRC sk ,s 1) miRNA
miR-27b-3p miR-23b-3p miR-16 a5 s 5 b
miR-23a-3p 5 yly LHial miR-30c 9 miR-30b
Sabls gy Lol 38l miR-222-3p 9 miR-27a-3p
Slapsis ST s MIRNA (1 Seles (Jla ol b
331G auglie )3 CRC ghley slewdy EpCAM+
S35 5T ol s 5318 ol ol il 331 s
as sl Ghals o aba Jl e miRNA g5l
=8l [AY] cwla T 605095 Litkie oaiaslis
&5 S Laps)s STl awl (Koo )g—os3
ol &5 355 o3l )95 03 s sLOMIRNA
o= Ole eadais SN sl b 55 Silgs oo el
5 w3l ) HalS) bl Wesjs 381 9 CRC wsb
L S ilsso0 L) 5055 aized (29555105 il 3l
23 a5) 0355 SLMIRNA b laess 55T S35l
b= ()l by Gl 33l p9)9 35T 5 =3l 53 0
[PA] 2SS sl waws )9 blie ) Sisluwbio i
5sMiR-96 ylu LEaLS Hled 5" S (ol 2 osMe
9 CRC yhlow lowdy 5 =a5L )31, miR-149
o=l Slowdly GPCI+ sLaesis jS1 ) (umizzad
s 20ls ol @l SL8I L awlio )3 olples
Gole s & saba Jl s ole 93 LMIRNA
& LMIRNA Ll ol Giuljél a5 el Sl i b
03 3l Gl ol So10T e 5 2B sk
sLlaos) )3 1) GPCI ylw 5 ok S a8 s
Lo gess Jols sLaybse slewty CRC ok
G355 BLa 5055 5 Slslw laes) ol Il GG
miR-92 a5 caub (asuie cuizxed [A€] sls Lals
Mo 3131 b amslie )3 CRC yhlews ) (50959551

! Ostenfeld
2Li


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

YO wblKen 5 5050000 [aLQ)g__

D..\.uf..\:).u: LSLQRNA ).\|).)6)5).0

miR- Gials e =ie CRC sladsks »s UCAL
s miR-1271 smiR-214 miR-143 .135a
JPO7 BIRC5 ANLN sL_amRNA il 53l
obis L iule )T (ol 2 09de .aub KIF23 5 KIF2A
5 LamiRNA ol an 3silgs 50 UCAT a5 sssls
JLasl Jl s 8 s L 5 35 & Joie LamRNA
L Jolss 32k Jl 828 sLMRNA a, amiRNA
2SS Juews 1 CRC s iy LT 3'-UTRs aals
as als ylits F s ySlae (sl sie Julos 5 ay 55
)50 )3 .Ml Gl SJelw o yalae ps UCAL
oS caml 7 koo awb 3 ol UCAT o lasels @55
b I UCAT 7 )5 50995 sLadslw
S D 0T L5 aiiS o 3930 Laps s3SI
olis 45 oS s 355 ilisess slas xSlac
)13 CRC =8 it ) soue s UCAT a2 50
o Slesls gl i ol sllas [V -]
LNCV6_98390 LNCV6_116109
LNCV_108266 LNCV6_38772
°CCAT2 s LNCV6 98602 LNCV6 84003
oblen slapsis ST s pow mbow CRC =sb s
SHsUise 5o sy @llus 31,81 Ly awlio o5 CRC

as LAINCRNA ol ples 7 glous 331 ol Ginl 331
Jols ol yuss s olow Jl ads o 8 )3 CCAT2
L CCAT2 ,53L ol &5 s s .a3sls plis o o5
Do bows ) o solail dac 4y jlwlic 5 o950 Io;l..,\
G55 J=B osb & ha Jl s 0T e o
Aiilg3 50 LINCRNA (ol (15 )b 4y .l inals
oslaiwml 3) 50 CRC ausis o )Silis ulgic 4

LV-YA Y] a5 08 )8
aS a3l ylais phlSes s Liang a3 oo
Slowdly slaes )9 51 s CRC slazasl, »s"RPPHI

9 )l ylw Linl 38l s ololize Hob &, CRC yblow

* Functional Enrichment Analysis
> Colon Cancer-associated Transcript 2
% Ribonuclease P RNA Component H1 (RPPH1)

L MiR-4772-3p Jlsline Lhals b el olilKes
ole LAl .3l Ylis oaus sse CRC b ollow )3
miR- 355 b )0 I o 9 35c yhaa L MIR-4772
DIV 5 505 5 1YAS camwlua s s 4772
W blS 0SS g jue Jl 035 S 9 yhlow jolos
Sl 6 it 084S i yi MIR-4772 (s ode
S50 olad 33 Jliwlie 9 )90 9l Jxo 4 s S5c
8955551 5 CRC =l s 3 miR-6869 [44]
bl ils ol Lials CRC yhloy p
b 0abive MIR-6869 (5l s TLR4 4 solalize
Jlail 5 ol » s MIR-6869 Hlw il 53l
> S Hlie 1) NF-kB/p65 oo isals yo ws slaiwms
5 3ls Huals 1) TNF-a 5 IL-6 Ll sl s sium
03 )l (yiiis syl palis SIS Lyl 381 1) S gis 90T
Sl e a5 525 S MIR-6869 (59055
£ 0 ol m o3Me 38 o =290 TLRA/NF-KB
miR- oL zlw bL CRC ghleg »s als aw sl
LV 350 s3aS @ pu (50959 5516869

Sh= ) )logss Ulgizs (50959551 sWINcRNA
CRC uﬁlfTowa 9 YPIRAS

as asals ylis YhlSed 5 ' $ISLL lasdlos »s
6laesl ) wwl INCRNA g45 S a5 ¥ UCAL
Slpsis 51 o3 a8 Sl v )ls e (sl 8l CRC
0L llus 381 b duglie )3 CRC bloy o pus
mloes )3 UCAL zsbow 5529 5 el . 30bse
E¥ 9\ __>__»;s)3¢__srnJLmsl)_él)'|CRC ublow
UCALT a5 ai (ascidve (il » 09de 390 Juo)d
aunbl an " CEPB yuisg o JUasl (8 pbo Jl 35lg5 50
b St .3 ot pudais O wauwsVl Jlosl
CRC (slacssl s UCAL 5 CEPB 1 s lslise
el (Koo CEPB a3 5o olis a8 aub oaalie

ole Oleli8l (puizxed .3ubb Swgig oS Jlwd K

! Barbagallo
? Urothelial Carcinoma Aassociated
3 CCAAT/enhancer-binding Protein Beta


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

VE- & ol P3> o leds (ETE 9 aug 093

Jeal S5 3 f}lc olfisls al=e \Y7

VX cuwbua b @l sLydl s JUS)slsS i yhss
S 329 9 (CEA 1y 305003 ¥V 7 Jolio )3) duo )
(CEA Glym 3003 AAYD Joslio »3) 3oy 4EE
93 )2 oS )5 Js =l b ieibls g i 3 ySec
ol o0 LagT alilaa oolawl JI 45 5 Slis
5 CRNDE-h (5055951 z sk 45 3950 apo 53
ooMc [V - E&] Sad oS )3y Leusuis sl CEA
miR-221 i385 GASS plo yials oyl »
obler SE9I9 5T 5 e o ldedl VS 39 ol jod
CRC als 3o Ls 75k (sl .aib eaalive CRC
Sliswlio Yl o 9 2090 Soe Ul o wsolail jlwlio
oS Toinm Josole oS0 wlgic &3 9 wibls bls)l yss
4 GASS a5 oS .aub aialiuh CRC sl o Jéisuno
ol )81 CRC Jslw slaos) )3 egion ) g0
5 @ ale S e 9 MIR-221 Sials sl ol
2523 5w Il [V - 0] 3 exalibne ok palus
el 4 » S35 INcRNA 5, gl St 5" o5l
5 CRC sy s 45 353,58 bwlis |, HOTTIP
wibls ol Gials CRC phley pus sl ess ST
HOTTIP a5 sls 9luis o pusioddia Jul=s 5 4 3=
oS el S (slas sl Jaino S Tosty Jole 5
ol b se s po s STy b ol Vsb &
A sisls3 5o LINCRNA a5 sias o ylis wlellae
CRC s 8T Gium 5 mousuiis sl 3Slis olsic
LV -7] 26,48 )13 oslaiwl 3) 90

o= s ologn Ulgins 50959551 slacircRNA
CRC BT ying 9 ousiai

hsa-circ-0005100 a5 solosls Hluis wlslloe
(circIFT80) hsa_circ_ 0067835 s (circFMN2)
Mo phlay 8L s 905 CRC Jolw 05) s
Joabzl piwl slapsis ST puized s CRC &
Solasbls pls Glel 38l sols Sise ) gbas Yhlew ¢yl
V9095 0)lasl b circIFT80 5 circFMN2 ,s¥L ol

2 Oehme

Sl 9 o SIS Glis (solep A i Jalo b
o=l L Laa bl (pl ol bous po by Solews w9
I) CRC Jliwlie RPPHI a5 56 50 asn 55 03aline
e Slen sladas 9 SaKinle T byl jb s
(TUBB3) B-1II tubulin L3 RPPH1 Jwles .ai8 e
Lall 1) EMT 5 03,5 (6,8 oda 0T cpsinss 9Sa 50 Jl
CRC sladslaw )3 RPPHI gy Ginl 3381258 e
ouals 5 N-cadherin 3 Vimentin ol 381 & =i
osMe b 9y s MRNA = s E-cadherin
I i sl 551 Janl Ly RPPHI (ol 5o
e Lajlis Sl & CRC sladsks JIRPPHI
D9 L 4t i 'La s xSl M2 i sk
0du—ibiS (55598, 50 LD206high/HLA-DRlow
CCL17 sisle) M2 sl »Sliiis yinal 3l (ol ww
ol j—3l 5 (TGF-B 5 IL-10 £CXCL8 .CCL18
Do ol o B3, T )3 Br9wes laUshw sSlass
Slowly sLapsjs Sl )s RPPHI Lawxis (b))l
CA199 5 CEA sl )SLis jl ,ie CRC ylhlow

VP sl prals ala Ol w o w5 352
s Ll OLSet 5 5 b gs a5 slasdlos )
203, )3 CRNDE-h

5CRC sl w sl
3-8l L aunlio )3 CRC ghlow e slapsis S|
el S35 JUS ) 9lsS ead Ghsd olow & Mine
525951 ko ol p o9Me bl wly il 331
295 Jliwlie «(sladbio skt jlustie L CRNDE-h
bz Jolos 5 42555 392 s po ol GBS sl 5
CRNDE-h ;0559351 mlouw a5 3ls glis LIS sl
ORI izt ol Jaiue ST i Jole
5 CRNDE-h ;0555351 7 sbws oS 5 38T
ollews 33 Ylits &S 8,5 )8 L)l )90 CEA
Sbls D Loy o it SIS 93 50 ol Z ok b
SSLS 93 »8 GYL zobiw b ubles &5 s )3
CRNDE-h .yl 5 osde .a53ls lis b by ¢y 58
S low 4 Mo 3181 JI CRC yhloos julwes vs

! Macrophage M2 Polarization


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

VWYY obles 9 50 s0aie pla

D..\.uf..\:).u: LSLQRNA ).\|).)6)5).0

B9 7 ploe CRC s 03ias S8 T Ly sla ,Slis
[V-AN-Y]
hsa-circ- G ol)lSed 5 ' vo—b lasllos )3
5- L uleys & pslae CRC yhlew 3 1) 0000338
8w 3ge (FOLFOX) (sl JlusT 5 FU
=995 7w a s sls gL &5 Ladish .assls
¥ oSl pu phlow @ —w ) hsa-circ-0000338
wblon )l 93 )l G GIlS 5—ize Yg—loa
hsa-cire- ysls S ((pricrod .35 oc3asxwh
Slad sl 6 pdgmun) Ginl 381 x50 0000338
= S 55 70 YL slawble )sHCT116
oo p LT alil aa 5 s .aub 5-FU JI il Jlue
Sl Jlasl Jols sl e oslio LT 45 538 ,8
adly sladslw & (HCTI16-R) pslio sladshe
a5 sy ylats @l .as Ly wswl (HCT116-P)
hsa- Lzl w)s0a HCTIT6-R slaps)s Sl
HCT116-P sladslw au Iy circ-0000338
l_gd_m:gLii.n).)LQd}JmoJ}_Li.))deiﬁoMro.Q
Laals pluis ol s (s ki e slie (J)iS o5 )5
ole3 5 (595535 Thsa_circ_0000338 .yl ol
wblow 3 (9l wieslie 03uS  SiwHiw KL S
5 ols 93 3 [AY] a—isl CRC a Miio
hsa-circ-0004771 a_s a—sals 9lis yhlSen
oblbes au wums CRC phlew e 03 (5095955
Pl 33l s sless) e G od slailow 4 Mive
Fhow (@8ly )3l AL Gl 331 )15 Sise )sbas
CRC yhlewy »3 »955351hsa-circ-0004771
s ol 35 @l SLSESE ,3YL ol VE 332
SR w3 )93 Jluslie 9 Solew dls o b plo
2los Sl S ole g (al 5529 9 wawlus abls
A8 s e InJl_m a8l 9 CRC yhhlew oy

J—oc Jl s o2l o o9Me b UL)USS w03 AY A7

' Hon
? Non-responders
3 Pan

osMe .31 bl cuns 93 Jluwbio 5 5 ley Al yo
=) 51043 CIrCIFT80 5 circFMN2 ()5ls S oyl yo
S5 aa 93 Jol Jlo 4 yxie 1IN VIVO sin Vitro
GO/G1 L5 s Ladsluw a5 (5)9bas i ok
oials G2/M L5 )s Ladglw slass 9 aisly, gaxs
03 )3 CITcFMN2  sls U . Jla (pml Ls a8l
2= 80 ol )50 035) Jubl b (Sske
obalS eel oT ul o &5) nblas ok a5 ya
2885 Gl eaeb T ple Gil 381 & 9 aub HuiSs
o wls—ican 1) CircFMN2 (o5 505 (=l (33 )8
&S xS o 7 e Gisuael ileys s
S 9w .35 8 505 )13 5wl ws Jlo s sla gl
Jszoal Linljdl eacl CircIFT80 ¢slast 35
OIS a s s )3 a—is CRC sladslw
S S5 Syl JoineaT Ul jwe 3 (s puss circFMIN2
AT, CircIFT80 as ouis oals Yl ¢ prixad
ole Liu o8l a5 5 9 bbass S oo Jlsd DEMT
5 palas mSeiin Gl )3l 50 CircIFT80
L sl ol ewl oo CRC slad slus = palio
s vimentin gyl Ll 381 5 E-cadherin gy Lials
slainloe T (ulwl ,o .35 ol ety N-cadherin
circIFT80 5 circFMN2 )il o uuslfo 03 plxil

Sl—a =0 G—i b Jl 5 p—a
circIFT80/miR- g circFMN2/miR-1182/hTERT
ShTERT ol .5 8 5o =550 1236-3p/HOXBT
Sl ize ) sbay CRC LisL slads sas )s HOXB7
o) SO iz S e Jle s sla sl )l L
mirRNA 5 LacircRNA yly mbw gl (w550
Slopsis jS1 s Salw slaes) »s layT was sla
o=l o osMe .3 oxaliive CRC glhlews (5o o
el s 34 circlFT80 g circFMN2 ¢s5la st
L 3l ol Lol oy HOXB7 5 hTERT yls ials
B9 b8 o JoB plas yo b3 microRNA )l
5099351 SLACITCRNA a5 sias 50 Ylis mlis ¢yl
Ol s—icdy 3iilg3 5—e CIrcIFT80 5 circFMN2


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

VE- & ol P3> o leds (ETE 9 aug 093

Jeal S5 3 f}lc olfisls al=e VYA

weld sl 5 1IRGD slas i £D47 sl
R O 9wl ) oSS ) il juss . Aslo sl SwIdie
L Sl buzme 4 ulua slaosiaszwl sy 8l 5
Siedad Gislw) Soug oo i suublige plaae
03 aanl 030 il paw LSl 4y e s s
uled o isuagel Ll LQ;ID})'})'ﬂ & 9oxo
2350 Jma575 Gt b J 0 329 0l pus A ind 30
IV A] S s 50 o smze Bis 2 5 LS gl

09,5951 )l oSl sla Hilly 9 LS9 3=xo
Slh— =Mb S)lasbiwl plg—icay Jgusn yisLwl yi gl
b9 Lol 35 b 50 ainlih Laps)s ST silwlas
sl &5 905 Sl (Vb pzma i)l prole) wmen)
L sl iule T 8l ST IG5 wrad ol ol e
Glaeus 3535 LAV APV ] il Vb Silbloc olgs
oS ol esio ST s iwlaa sl 393 90 SIS
ooMe .2l Sk yoskd 9 dslosuis (s )iws plasliwl
Lt a5 i o oslaiwl 3La 30 jl il
SIS g 9090 (pl 5 3 0 @b ) Laes)9 551
Go9Taen 1)) 3l se 393 =0 ) 565 5 A
ST C O QREINEWI B VR WRTG L VL F R PP HEFIFTREN AN
0355 JuSits &3 ymio ol (Koo Jpsis pists] 35
L ) LadsSi)s S5K5 (o) 0 &S Sgib wlyd
D523 S g S [\PY] 08 S0 dalgo wyd =0
5 Sl ‘Lm[og)g)'fl o3z oS )3 9 Sa 98 ojlasl
3l 5o Jlgbs b sow 508 Sl (Mo S )lastuwl
Lyvy]

5Lapsjs;S1as 3 ias o olits pusl olsllas
9 3Lzol > ol i LT jl gido NCRNA
Eadais Ly Lad sS850 oyl 308 5o Lol CRC = yui
i J2 35 9 (5m9)ls o slie Jliwlic (I 55
Scbuwo Ylo yuw sy sl J9095 buxo 33 ol
5 IncRNA miRNA ss5la slaps s jS1.35 v 50
oS lgauel i) s ySlis ulsicay circRNA

ol slaes) vlers Il pug prized 5 b
559351 0348 Hlio b (SW-4805 HCT-116) CRC
J—=B sbay hsa-circ-0004771 zbuw GW4369
4 3Lia3 e wlis @i ool sl LRal i g5
Liie hsa-circ-0004771 035951 7 sl
oeails )L plgicay Aulgi e 5 IS (5) 9053
[V - 4] 36 8 )13 oslawl 350 CRC s

) sl Jels wlgicds ey i9,51

Dy Gl (som ) Bl Jols plgicas s js S
SiiS o Ll gl paw s a5 1S Joo5 )3 oo
Sladsso Jl 3aslgs 5o LigT o a¥ss sline
B 3wl ( 5lo s eudis Slagils siile (Siloys
25 L LT 5 035 caladlxo W ylis 9 SuilS 55
J—iiie b3 =8l 4 575 $HwsliT L 5 y55e
5 O 9 swS 9 Sisle (lagils [V N -] aus
o S 9 YU wuew SIS & Jus LSl

Hldepsis ¥ )3 SIS )b w)g0 )3 dimd ub
Saew ddile (O)lge 9 AblS (53598 (Sl puwsus
Jesm5 6o [NPIVE] amids e Lhals |
Jl 3= SIRNA s miRNA s i5le S48 55 (slaauml
Ol IS L il 03 o3laiwl Laps s S
23 LT ols Gl i3l 5 pb Jl 3l g5 50 85850
Sile (55548 slabay L Lo sy sladslw
Or—izmad [VNONNF] 5 ) o) 9o (yiin ) 539 58I
5 (00— silwapib) S ioso g sLdes s S|
Shm 0909 35T sluie L 03mib 0dwibgy w3 sl
aine) 0> [VVY] aolassl aswss LRNA Hasle)
e G- b Il Lae 99 55T Loy pmy J2o=5
Olg—ican asslaid) Y a4 uiine SIISSOL b S35
G993 (39— Jols slaps s ;ST Lo
03 Sslw I o slall a0 survivin-T34A
L5551 yrizred [VVA] S5 (el S oo o
SIS )L L S vass sladslw Jl oo ginie
A3 ,8 Sl 598 el Fwly S 9095 soionT
SLadsSse b Laes)s ST saiedan il 8l sl


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

¥4 Ol 5 (509000 [aLQ)g__

D..\.uf..\:).u: LSLQRNA ).\|).)6)5).0

Ole)s & gwly 5 A Tl BIB9S (ol sl
siile laoils (s ol Ly .3Silos b 7 pdoo
Sl )lsliwl 3 9 iz silwlas slaybs)
Il oslaiwl 0 i Sl wlelloo a5 s 5 ax LS,
Az 3 .l 03 )5 393 e J—ac Vo ) LT
Laes)o ST Jsls 9 bl )3 (98 slasssLs
Lad s s oyl ids 3 0L s L ol 33l 5o
299351 sl ;KL S )3 kT py.ais oo
S 9 88 Jilgs 50 S9a g0 (poasis LGB L
.;_@).\.Nuolfg.\abq.\.wl)CRCgeﬁ.\.o

bl D gmeppd SNb )y


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

V&€ Ulja»gli;[ogbe)bai:‘rnziﬁgwo)gé d%;)lum)ﬂioglcolidulsal._zo\i-

References
1- Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global cancer
statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185
countries. CA Cancer J Clin. 2021;71(3):209-49.

2- Filip S, Vymetalkova V, Petera J, Vodickova L, Kubecek O, John S, et al. Distant metastasis in
colorectal cancer patients—do we have new predicting clinicopathological and molecular biomarkers?
A comprehensive review. Int J Mol Sci. 2020;21(15):5255.

3- Hui L, Chen Y. Tumor microenvironment: Sanctuary of the devil. Cancer Lett. 2015; 368(1): 7—13.
4- Bakhshandeh S, Werner C, Fratzl P, Cipitria A. Microenvironment-mediated cancer dormancy:
Insights from metastability theory. Proc Natl Acad Sci U S A. 2022; 119(1): e2111046118.

5-Del Prete A, Schioppa T, Tiberio L, Stabile H, Sozzani S. Leukocyte trafficking in tumor
microenvironment. Curr Opin Pharmacol. 2017;35:12-19.

6- Weis SM, Cheresh DA. Tumor angiogenesis: molecular pathways and therapeutic targets. Nat Med.
2011;17:1359-1370.

7- Mezher M, Abdallah S, Ashekyan O, Al Shoukari A, Choubassy H, Kurdi A, et al. Insights on the
biomarker potential of exosomal non-coding RNAs in colorectal cancer: An in silico characterization
of related exosomal IncRNA/circRNA-miRNA—target axis. Cells. 2023;12(7):1081.

8- Karami Fath M, Azami J, Jaafari N, Akbari Oryani M, Jafari N, Karim poor A, et al. Exosome
application in treatment and diagnosis of B-cell disorders: leukemias, multiple sclerosis, and arthritis
rheumatoid. Cell Mol Biol Lett. 2022;27:74.

9- Wu Q, Liu W, Wang J, Zhu L, Wang Z, Peng Y. Exosomal noncoding RNAs in colorectal cancer.
Cancer Lett. 2021;493:123-134.

10- Doyle LM, Wang MZ. Overview of extracellular vesicles, their origin, composition, purpose, and
methods for exosome isolation and analysis. Cells. 2019;8:727.

11- Rezaie J, Ahmadi M, Ravanbakhsh R, Mojarad B, Mahbubfam S, Shaban SA, et al. Tumor-derived
extracellular vesicles: The metastatic organotropism drivers. Life Sci. 2021;278:120216.

12- Crescitelli R, Lasser C, Lotvall J. Isolation and characterization of extracellular vesicle
subpopulations from tissues. Nat Protoc. 2021;16:1548-1580.

13- Valadi H, Ekstrom K, Bossios A, Sjostrand M, Lee JJ, Lotvall JO, et al. Exosome-mediated
transfer of mRNAs and microRNAs is a novel mechanism of genetic exchange between cells. Nat Cell
Biol. 2007;9:654-659.

14- Babaei S, Fadaece M, Abbasi-Kenarsari H, Shanehbandi D & Kazemi T. Exosome-based
immunotherapy as an innovative therapeutic approach in melanoma. Cell Commun Signal.
2024;22:527.

15- Zhang B, Wang M, Gong A, Zhang X, Wu X, Zhu Y, et al. HucMSC-exosome mediated-Wnt4
signaling is required for cutaneous wound healing. Stem Cells. 2020;38:1485-1497.

16- Osaki M, Okada F. Exosomes and their role in cancer progression. Yamato J Med. 2019;1(1):1-5.
17- Aslan C, Maralbashi S, Kahroba H, Asadi M, Soltani-Zangbar MS, Javadian M, et al.
Docosahexaenoic acid (DHA) inhibits pro-angiogenic effects of breast cancer cells via down-
regulating cellular and exosomal expression of angiogenic genes and microRNAs. Life Sci.
2020;260:118094.

18- Safaei S, Fadaee M, Farzam OR, Yari A, Poursaei E, Aslan C, et al. Exploring the dynamic
interplay between exosomes and the immune tumor microenvironment: implications for breast cancer
progression and therapeutic strategies. Breast Cancer Res. 2024;26:57.

19- Han QF, Li WJ, Hu KS, Gao J, Zhai WL, Yang JH, et al. Exosome biogenesis: machinery,
regulation, and therapeutic implications in cancer. Mol Cancer. 2022;21:207.

20- Marar C, Starich B, Wirtz D. Extracellular vesicles in immunomodulation and tumor progression.
Nat Immunol. 2021;22:560-570.

21- Pasquinelli A. MicroRNAs and their targets: recognition, regulation and an emerging reciprocal
relationship. Nat Rev Genet. 2012;13:271-282.



http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

VEY U 5 (50 gaio plo 5 e 0335 35 jue SRNA 3l 55 509 9

22- Pelaez N, Carthew RW. Biological robustness and the role of microRNAs: a network perspective.
In: Coller HA, editor. MicroRNAs in Development. San Diego: Academic Press; 2012. p. 145-162.
23- Zhao C, Sun X, Li L. Biogenesis and function of extracellular miRNAs. ExRNA. 2019;1:38.
24-Tan S, Xia L, Yi P, Han Y, Tang L, Pan Q, et al. Exosomal miRNAs in tumor microenvironment.
J Exp Clin Cancer Res. 2020;39:67.

25- Hunter S, Nault B, Ugwuagbo KC, Maiti S, Majumder M. Mir526b and Mir655 promote tumour
associated angiogenesis and lymphangiogenesis in breast cancer. Cancers. 2019;11:938.

26- Baroni S, Romero-Cordoba S, Plantamura I, Dugo M, D’Ippolito E, Cataldo A, et al. Exosome-
mediated delivery of miR-9 induces cancer-associated fibroblast-like properties in human breast
fibroblasts. Cell Death Dis. 2016;7:2312.

27- Vautrot V, Chanteloup G, Elmallah M, Cordonnier M, Aubin F, Garrido C, et al. Exosomal
miRNA: Small molecules, big impact in colorectal cancer. J Oncol. 2019;2019:8585276.

28- Dilsiz N. Role of exosomes and exosomal microRNAs in cancer. Future Sci OA. 2020;6:FS0465.
29- Ostenfeld MS, Jeppesen DK, Laurberg JR, Boysen AT, Bramsen JB, Primdal-Bengtson B, et al.
Cellular disposal of miR23b by RAB27-dependent exosome release is linked to acquisition of
metastatic properties. Cancer Res. 2014;74:575-586.

30- Wang Q, Huang Z, Ni S, Xiao X, Xu Q, Wang L, et al. Plasma miR-601 and miR-760 are novel
biomarkers for the early detection of colorectal cancer. PLoS One. 2012;7:¢44398.

31- Xi Y, Formentini A, Ju J. Prognostic values of microRNAs in colorectal cancer. Biomarker
Insights. 2006;1:113—121.

32- Sohel MH. Extracellular/circulating microRNAs: Release mechanisms, functions and challenges.
Achiev Life Sci. 2016;10(2):175-186.

33- Bakhsh T, Alhazmi S, Alburae NA, Farsi A, Alzahrani F, Choudhry H, et al. Exosomal miRNAs as
a promising source of biomarkers in colorectal cancer progression. Int J Mol Sci. 2022;23(9):4855.
34- Wang Y, Nie H, He X, Liao Z, Zhou Y, Zhou J, et al. The emerging role of super enhancer-derived
noncoding RNAs in human cancer. Theranostics. 2020;10(24):11049-11062.

35- Dempsey JL, Cui JY. Long non-coding RNAs: A novel paradigm for toxicology. Toxicol Sci.
2017;155(1):3-21.

36- Fan C, Tang Y, Wang J, Xiong F, Guo C, Wang Y, et al. Role of long non-coding RNAs in
glucose metabolism in cancer. Mol Cancer. 2017;16:130.

37- Galamb O, Bartak BK, Kalmar A, Nagy ZB, Szigeti KA, Tulassay Z, et al. Diagnostic and
prognostic potential of tissue and circulating long non-coding RNAs in colorectal tumors. World J
Gastroenterol. 2019;25(34):5026-5048.

38- Cheshomi H, Matin MM. Exosomes and their importance in metastasis, diagnosis, and therapy of
colorectal cancer. J Cell Biochem. 2019;120(2):2671-2686.

39- Sun R, He XY, Mei C, Ou CL. Role of exosomal long non-coding RNAs in colorectal cancer.
World J Gastrointest Oncol. 2021;13(8):867—878.

40- Zhu LP, He YJ, Hou JC, Chen X, Zhou SY, Yang SJ, et al. The role of circRNAs in cancers. Biosci
Rep. 2018;38(6):BSR20170750.

41- Santer L, Bar C, Thum T. Circular RNAs: A novel class of functional RNA molecules with a
therapeutic perspective. Mol Ther. 2019;27(8):1350-1367.

42- Cheng D, Wang J, Dong Z, Li X. Cancer-related circular RNA: diverse biological functions.
Cancer Cell Int. 2021;21:11.

43- Su M, Xiao Y, Ma J, Tang Y, Tian B, Zhang Y, et al. Circular RNAs in cancer: emerging
functions in hallmarks, stemness, resistance and roles as potential biomarkers. Mol Cancer.
2019;18:90.

44- Wang P, He X. Current research on circular RNAs associated with colorectal cancer. Scand J
Gastroenterol. 2017;52(11):1203-1210.

45- Artemaki PI, Scorilas A, Kontos CK. Circular RNAs: a new piece in the colorectal cancer puzzle.
Cancers (Basel). 2020;12(9):2464.

46- Wang M, Yu F, Li P, Wang K. Emerging function and clinical significance of exosomal circRNAs
in cancer. Mol Ther Nucleic Acids. 2020;21:367-383.


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

\&-& wagfgbe)w‘mgwa)gs &A)Iuﬁﬁfﬁko&mlbw\if

47- Shi X, Wang B, Feng X, Xu 'Y, Lu K, Sun M, et al. circRNAs and exosomes: a mysterious frontier
for human cancer. Mol Ther Nucleic Acids. 2020;19:1005-1021.

48- Zara M, Amadio P, Campodonico J, Sandrini L, Barbieri SS. Exosomes in cardiovascular diseases.
Diagnostics (Basel). 2020;10(11):1943.

49- Geng X, Lin X, Zhang Y, Li Q, Guo Y, Fang C, et al. Exosomal circular RNA sorting mechanisms
and their function in promoting or inhibiting cancer. Oncol Lett. 2020;20:296.

50- Li Y, Zheng Q, Bao C, Li S, Guo W, Zhao J, et al. Circular RNA is enriched and stable in
exosomes: a promising biomarker for cancer diagnosis. Cell Res. 2015;25:981-984.

51- Chen X, Jia M, Ji J, Zhao Z, Zhao Y. Exosome-derived non-coding RNAs in the tumor
microenvironment of colorectal cancer: possible functions, mechanisms and clinical applications.
Front Oncol. 2022;12:887532.

52- Potente M, Gerhardt H, Carmeliet P. Basic and therapeutic aspects of angiogenesis. Cell.
2011;146(6):873-887.

53- Tanaka S, Tatsuguchi A, Futagami S, Gudis K, Wada K, Seo T, et al. Monocyte chemoattractant
protein 1 and macrophage cyclooxygenase 2 expression in colonic adenoma. Gut. 2005;54:1761-1766.
54- da Costa VR, Araldi RP, Vigerelli H, D’Amelio F, Mendes TB, Gonzaga V, et al. Exosomes in the
tumor microenvironment: from biology to clinical applications. Cells. 2021;10(10):2617.

55-He Q, Ye A, Ye W, Liao X, Qin G, Xu Y, et al. Cancer-secreted exosomal miR-21-5p induces
angiogenesis and vascular permeability by targeting KRIT1. Cell Death Dis. 2021;12:576.

56- Hu HY, Yu CH, Zhang HH, Zhang SZ, Yu WY, Yang Y, et al. Exosomal miR-1229 derived from
colorectal cancer cells promotes angiogenesis by targeting HIPK2. Int J Biol Macromol.
2019;133:771-780.

57-Zeng Z,Li Y, Pan Y, Lan X, Song F, Sun J, et al. Cancer-derived exosomal miR-25-3p promotes
pre-metastatic niche formation by inducing vascular permeability and angiogenesis. Nat Commun.
2018;9:5395.

58- Dokhanchi M, Pakravan K, Zareian S, Hussen BM, Farid M, Razmara E, et al. Colorectal cancer
cell-derived extracellular vesicles transfer miR-221-3p to promote endothelial cell angiogenesis via
targeting suppressor of cytokine signaling 3. Life Sci. 2021;277:119937.

59- Shang A, Wang X, Gu C, Liu W, Sun J, Zeng B, et al. Exosomal miR-183-5p promotes
angiogenesis in colorectal cancer by regulation of FOXO1. Aging (Albany NY). 2021;13:25099—
25116.

60- Dou R, Liu K, Yang C, Zheng J, Shi D, Lin X, et al. EMT-cancer cells-derived exosomal miR-
27b-3p promotes circulating tumour cells-mediated metastasis by modulating vascular permeability in
colorectal cancer. Clin Transl Med. 2022;12:e595.

61- Lei X, Lei Y, Li JK, Du WX, Li RG, Yang J, et al. Immune cells within the tumor
microenvironment: biological functions and roles in cancer immunotherapy. Cancer Lett. 2020;476:1—
13.

62- Dunn GP, Old LJ, Schreiber RD. The three Es of cancer immunoediting. Annu Rev Immunol.
2004;22:329-360.

63- Mittal D, Gubin MM, Schreiber RD, Smyth MJ. New insights into cancer immunoediting and its
three component phases — elimination, equilibrium and escape. Curr Opin Immunol. 2014;27:16-25.

64- Wellenstein MD, de Visser KE. Cancer-cell-intrinsic mechanisms shaping the tumor immune
landscape. Immunity. 2018;48(3):399-416.

65- Deyell M, Garris CS, Laughney AM. Cancer metastasis as a non-healing wound. Br J Cancer.
2021;124(9):1491-1502.

66- Shang A, Gu C, Wang W, Sun J, Zeng B, Chen C, et al. Exosomal circPACRGL promotes
progression of colorectal cancer via the miR-142-3p/miR-506-3p-TGF-B1 axis. Mol Cancer.
2020;19(1):117.

67- Liu J, Peng X, Yang S, Meng X, Zhang P, Zhao Y, et al. Extracellular vesicle PD-L1 in reshaping
tumor immune microenvironment: biological function and potential therapy strategies. Cell Commun
Signal. 2022;20(1):14.


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

VEY U 5 (50 gaio plo 5 e 0335 35 jue SRNA 3l 55 509 9

68- Xian D, Niu L, Zeng J, Wang L. LncRNA KCNQI1OT]1 secreted by tumor cell-derived exosomes

mediates immune escape in colorectal cancer by regulating PD-L1 ubiquitination via miR-30a-

5p/USP22. Front Cell Dev Biol. 2021;9:653808.

69- Huang Y, Luo Y, Ou W, Zhang X, Li J, Chen H, et al. Exosomal IncRNA SNHG10 derived from

colorectal cancer cells suppresses natural killer cell cytotoxicity by upregulating INHBC. Cancer Cell

Int. 2021;21:528.

70- Doak GR, Schwertfeger KL, Wood DK. Distant relations: macrophage functions in the metastatic

niche. Trends Cancer. 2018;4(6):445—459.

71- Wang D, Wang X, Si M, Yang J, Sun S, Wu H, et al. Exosome-encapsulated miRNAs contribute to

CXCL12/CXCR4-induced liver metastasis of colorectal cancer by enhancing M2 polarization of

macrophages. Cancer Lett. 2020;470:36-48.

72- Zhao S, Mi Y, Guan B, Li J, Wang H, Chen X, et al. Tumor-derived exosomal miR-934 induces

macrophage M2 polarization to promote liver metastasis of colorectal cancer. ] Hematol Oncol.

2020;13:156.

73- Liang ZX, Liu HS, Wang FW, Zhang Y, Chen H, Li J, et al. LncRNA RPPH1 promotes colorectal

cancer metastasis by interacting with TUBB3 and by promoting exosomes-mediated macrophage M2

polarization. Cell Death Dis. 2019;10:829.

74- Pavlova NN, Thompson CB. The emerging hallmarks of cancer metabolism. Cell Metab.

2016;23(1):27-47.

75- Tao L, Xu C, Shen W, Tan J, Li L, Fan M, et al. HIPK3 inhibition by exosomal hsa-miR-101-3p is

related to metabolic reprogramming in colorectal cancer. Front Oncol. 2022;11:758336.

76- Wang X, Zhang H, Yang H, Bai M, Ning T, Deng T, et al. Exosome-delivered circRNA promotes

glycolysis to induce chemoresistance through the miR-122-PKM?2 axis in colorectal cancer. Mol

Oncol. 2020;14(3):539-555.

77- Lazar I, Clement E, Dauvillier S, Milhas D, Ducoux-Petit M, LeGonidec S, et al. Adipocyte

exosomes promote melanoma aggressiveness through fatty acid oxidation: a novel mechanism linking
obesity and cancer. Cancer Res. 2016;76(14):4051-4057.

78- Di W, Zhang W, Zhu B, Li X, Tang Q, Zhou Y. Colorectal cancer prompted adipose tissue

browning and cancer cachexia through transferring exosomal miR-146b-5p. J Cell Physiol.

2020;235(10):7341-7355.

79- Yang H, Zhang H, Yang Y, Wang X, Deng T, Liu R, et al. Hypoxia induced exosomal circRNA

promotes metastasis of colorectal cancer via targeting GEF-H1/RhoA axis. Theranostics.

2020;10(18):8211-8226.

80- Yang K, Zhang J, Bao C. Exosomal circEIF3K from cancer-associated fibroblast promotes

colorectal cancer (CRC) progression via miR-214/PD-L1 axis. BMC Cancer. 2021;21:933.

81- Seebacher NA, Krchniakova M, Stacy AE, Skoda J, Jansson PJ. Tumour microenvironment stress

promotes the development of drug resistance. Antioxidants (Basel). 2021;10(11):1801.

82- Yun BD, Choi YJ, Son SW, Cipolla GA, Berti FCB, Malheiros D, et al. Oncogenic role of

exosomal circular and long noncoding RNAs in gastrointestinal cancers. Int J Mol Sci.

2022;23(2):930.

83- Shakeran Z, Varshosaz J, Keyhanfar M, Mohammad-Beigi H, Rahimi K, Sutherland DS. Co-

delivery of STAT3 siRNA and methotrexate in breast cancer cells. Drug Deliv. 2022;29(1):723-733.

84- Zhang HW, Shi Y, Liu JB, Wang HM, Wang PY, Wu ZJ, et al. Cancer-associated fibroblast-derived

exosomal microRNA-24-3p enhances colon cancer cell resistance to MTX by down-regulating

CDX2/HEPH axis. J Cell Mol Med. 2021;25(6):3236-3247.

85-Ning T, Li J, He Y, Zhang H, Wang X, Deng T, et al. Exosomal miR-208b related with oxaliplatin

resistance promotes Treg expansion in colorectal cancer. Mol Ther. 2021;29(9):2723-2736.

86- Deng X, Ruan H, Zhang X, Xu X, Zhu Y, Peng H, et al. Long noncoding RNA CCAL transferred

from fibroblasts by exosomes promotes chemoresistance of colorectal cancer cells. Int J Cancer.

2020;146(6):1700-1716. doi:10.1002/ijc.32608.

87- Hon KW, Ab-Mutalib NS, Abdullah NMA, Jamal R, Abu N, et al. Extracellular vesicle-derived

circular RNAs confers chemoresistance in colorectal cancer. Sci Rep. 2019;9:16497.


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

\&-& wagfgbe)w‘mgwa)gs &A)Iuﬁﬁfﬁko&mlbw\ii

88- Xu F, Ye ML, Zhang YP, Li WJ, Li MT, Wang HZ, et al. MicroRNA-375-3p enhances
chemosensitivity to S-fluorouracil by targeting thymidylate synthase in colorectal cancer. Cancer Sci.
2020;111(5):1528-1541.

89- Liu H, Yin Y, Hu Y, Feng Y, Bian Z, Yao S, et al. miR-139-5p sensitizes colorectal cancer cells to
5-fluorouracil by targeting NOTCHI1. Pathol Res Pract. 2016;212(7):643-649.

90- Hu JL, Wang W, Lan XL, Zeng ZC, Liang YS, Yan YR, et al. CAFs secreted exosomes promote
metastasis and chemotherapy resistance by enhancing cell stemness and epithelial-mesenchymal
transition in colorectal cancer. Mol Cancer. 2019;18(1):91.

91- Ren J, Ding L, Zhang D, Shi G, Xu Q, Shen S, et al. Carcinoma-associated fibroblasts promote the
stemness and chemoresistance of colorectal cancer by transferring exosomal IncRNA HI9.
Theranostics. 2018;8(14):3932-3948.

92- Kobayashi M, Kawachi H, Hurtado C, Wielandt AM, Ponce A, Karelovic S, et al. A pilot trial to
quantify plasma exosomes in colorectal cancer screening from the international collaborative study
between Chile and Japan. Digestion. 2019;99(2):116—124.

93- Ostenfeld MS, Jensen SG, Jeppesen DK, Christensen LL, Thorsen SB, Stenvang J, et al. miRNA
profiling of circulating EpCAM+ extracellular vesicles: promising biomarkers of colorectal cancer. J
Extracell Vesicles. 2016;5:31488.

94- Li J, Chen Y, Guo X, Zhou L, Jia Z, Peng Z, et al. GPC1 exosome and its regulatory miRNAs are
specific markers for the detection and target therapy of colorectal cancer. J Cell Mol Med.
2017;21(12):2963-2973.

95-LiM, Chen L, Liu S, Yu Y, Guo Q, Li P, et al. Loss of circulating exosomal miR-92b is a novel
biomarker of colorectal cancer at early stage. Int J Mol Sci. 2019;20(21):5450.

96- Wang J, Yan F, Zhao Q, Zhan F, Wang R, Wang L, et al. Circulating exosomal miR-125a-3p as a
novel biomarker for early-stage colon cancer. Sci Rep. 2017;7:4150.

97- Zhang H, Zhu M, Shan X, Zhou X, Wang T, Zhang J, et al. A panel of seven-miRNA signature in
plasma as potential biomarker for colorectal cancer diagnosis. Gene. 2019;698:125-133.

98- Teng Y, Ren Y, Hu X, Zhang X, Li J, Wang H, et al. MVP-mediated exosomal sorting of miR-193a
promotes colon cancer progression. Nat Commun. 2017;8:14448.

99- Liu C, Eng C, Shen J, Lu Y, Takata Y, Mehdizadeh A, et al. Serum exosomal miR-4772-3p is a
predictor of tumor recurrence in stage II and III colon cancer. Oncotarget. 2017;8:12841—-12852.

100- Yan S, Liu G, Jin C, Wang Z, Duan Q, Xu J, et al. MicroRNA-6869-5p acts as a tumor suppressor
via targeting TLR4/NF-kB signaling pathway in colorectal cancer. J Cell Physiol. 2018;233:9620—
9631.

101- Barbagallo C, Brex D, Caponnetto A, Di Pietro C, Purrello M, Ragusa M, et al. LncRNA UCAL,
Upregulated in CRC Biopsies and Downregulated in Serum Exosomes, Controls mRNA Expression
by RNA-RNA Interactions. Mol Ther Nucleic Acids. 2018;12:684-695.

102- Wang L, Duan W, Yan S, Xie Y, Wang C. Circulating long non-coding RNA colon cancer-
associated transcript 2 protected by exosome as a potential biomarker for colorectal cancer. Biomed
Pharmacother. 2019;118:108758.

103- Hu D, Zhan Y, Zhu K, Bai M, Han J, Si Y, et al. Plasma exosomal long non-coding RNAs serve
as biomarkers for early detection of colorectal cancer. Cell Physiol Biochem. 2019;51(6):2704-2715.
104- Liu T, Zhang X, Gao S, Jing F, Yang Y, Du L, et al. Exosomal long noncoding RNA CRNDE-h as
a novel serum-based biomarker for diagnosis and prognosis of colorectal cancer. Oncotarget. 2016;
7(51): 85551-85563.

105- Liu L, Meng T, Yang XH, Sayim P, Lei C, Jin B et al. Prognostic and predictive value of long
non-coding RNA GASS5 and microRNA-221 in colorectal cancer and their effects on colorectal cancer
cell proliferation, migration and invasion. Cancer Biomark. 2018;22:23-32.

106- Ochme F, Krahl S, Gyorffy B, Muessle B, Rao V, Greif H, et al. Low level of exosomal long non-
coding RNA HOTTIP is a prognostic biomarker in colorectal cancer. RNA Biol. 2019;16(10):1339—
1345.

107-LiY, Li C, Xu R, Wang Y, Li D, Zhang B, et al. A novel circFMN2 promotes tumor proliferation
in CRC by regulating the miR-1182/hTERT signaling pathways. Clin Sci (Lond). 2019;133(24):2463—
2479.


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

VED Ul 5 (50 guaio plo 5 e 0335 35 jue SRNA 3l 55 509 9

108- Liu N, Jiang F, Chen Z. A preliminary study on the pathogenesis of colorectal cancer by
constructing a hsa-circRNA-0067835-miRNA-mRNA regulatory network. Onco Targets Ther.
2021;14:4645-4658.

109- Pan B, Qin J, Liu X, He B, Wang X, Pan Y, et al. Identification of serum exosomal hsa-circ-
0004771 as a novel diagnostic biomarker of colorectal cancer. Front Genet. 2019;10:1096.

110- Zhao X, Wu D, Ma X, Wang J, Hou W, Zhang W, et al. Exosomes as drug carriers for cancer
therapy and challenges regarding exosome uptake. Biomed Pharmacother. 2020;131:110237.

111- Lahouty M, Fadaece M, Shanehbandi D & Kazemi T. Exosome-driven nano-immunotherapy:
revolutionizing colorectal cancer treatment. Mol Biol Rep. 2025;52:83.

112- Jang SC, Kim OY, Yoon CM, Choi DS, Roh TY, Park J, et al. Bioinspired exosome-mimetic
nanovesicles for targeted delivery of chemotherapeutics to malignant tumors. ACS Nano.
2013;7(9):7698-7710.

113- Wei H, Chen J, Wang S, Fu F, Zhu X, Wu C, et al. A nanodrug consisting of doxorubicin and
exosome derived from mesenchymal stem cells for osteosarcoma treatment in vitro. Int J Nanomed.
2019;14:8603-8610.

114- Salarpour S, Forootanfar H, Pournamdari M, Ahmadi-Zeidabadi M, Esmaeeli M & Pardakhty A.
Paclitaxel incorporated exosomes derived from glioblastoma cells: comparative study of two loading
techniques. DARU J Pharm Sci. 2019;27:533-539.

115- Kim G, Kim M, Lee Y, Byun JW, Hwang DW, Lee M. Systemic delivery of microRNA-21
antisense oligonucleotides to the brain using T7-peptide decorated exosomes. J Control Release.
2020;317:273-284.

116- Yang Z, Xie J, Zhu J, Kang C, Chiang C, Wang X, et al. Functional exosome-mimic for delivery
of siRNA to cancer: in vitro and in vivo evaluation. J Control Release. 2017;261:112—123.

117- Lu M, Zhao X, Xing H, Xun Z, Zhu S, Lang L, et al. Comparison of exosome-mimicking
liposomes with conventional liposomes for intracellular delivery of siRNA. Int J Pharm. 2018;550(1-
2):100-110.

118- Aspe JR, Diaz Osterman CJ, Jutzy JMS, Deshields S, Whang S, Wall NR. Enhancement of
Gemcitabine sensitivity in pancreatic adenocarcinoma by novel exosome-mediated delivery of the
Survivin-T34A mutant. J Extracell Vesicles. 2014;3:23244.

119- Kim H, Jang H, Cho H, Choi J, Hwang KY, Choi Y, et al. Recent advances in exosome-based
drug delivery for cancer therapy. Cancers. 2021;13(17):4435.

120- Uratani R, Toiyama Y, Kitajima T, Kawamura M, Hiro J, Kobayashi M, et al. Diagnostic
potential of cell-free and exosomal microRNAs in the identification of patients with high-risk
colorectal adenomas. PLoS One. 2016;11(10):e0160722.

121- Baassiri A, Nassar F, Mukherji D, Shamseddine A, Nasr R, et al. Exosomal non coding RNA in
liquid biopsies as a promising biomarker for colorectal cancer. Int J Mol Sci. 2020;21(4):1398.

122- Minciacchi VR, Zijlstra A, Rubin MA & Vizio DD. Extracellular vesicles for liquid biopsy in
prostate cancer: where are we and where are we headed? Prostate Cancer Prostat Dis. 2017;20(3):251—
258.

123- Maas SLN, de Vrij J, van der Vlist EJ, Geragousian B, van Bloois L, Mastrobattista E, et al.
Possibilities and limitations of current technologies for quantification of biological extracellular
vesicles and synthetic mimics. J Control Release. 2015;200:87-96.

124- Zheng R, Zhang K, Tan S, Li Y, Li X, Wang Y, et al. Exosomal circLPAR1 functions in colorectal
cancer diagnosis and tumorigenesis through suppressing BRD4 via METTL3—elF3h interaction. Mol
Cancer. 2022;21:49.

125- Ogata-Kawata H, Izumiya M, Kurioka D, Honma Y, Yamada Y, Furuta K, et al. Circulating
exosomal microRNAs as biomarkers of colon cancer. PLoS One. 2014;9(4):€92921.

126- Yan S, Jiang Y, Liang C, Cheng M, Jin C, Duan Q, et al. Exosomal miR-6803-5p as potential
diagnostic and prognostic marker in colorectal cancer. J Cell Biochem. 2018;119(2):1562—1570.

127- Chen HL, Li JJ, Jiang F, Shi W], Chang GY, et al. MicroRNA-4461 derived from bone marrow
mesenchymal stem cell exosomes inhibits tumorigenesis by downregulating COPB2 expression in
colorectal cancer. Biosci Biotechnol Biochem. 2020;84(2):338-346.


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/jarums.25.2.118 |

\&-& wagfgbe)w‘mgwa)gs &A)Iu%ﬁfﬁko&mlbw\ﬁf

128- Wang J, Liu Y, Li Y, Zheng X, Gan J, Wan Z, et al. Exosomal miR-10a derived from colorectal
cancer cells suppresses migration of human lung fibroblasts, and expression of IL-6, IL-8 and IL-1.
Mol Med Rep. 2020; 22(6): 5087-5095.

129- Zhang N, Zhang PP, Huang JJ, Wang ZY, Zhang ZH, Yuan JZ, et al. Reduced serum exosomal
miR-874 expression predicts poor prognosis in colorectal cancer. Eur Rev Med Pharmacol Sci.
2020;24(1):664—672.

130- Wang L, Song X, Yu M, Niu L, Zhao Y, Tang Y, et al. Serum exosomal miR-377-3p and miR-
381-3p as diagnostic biomarkers in colorectal cancer. Future Oncol. 2022;18(7):793-805.

131- Zhang Y, Wang S, Lai Q, Fang Y, Wu C, Liu Y, et al. Cancer-associated fibroblasts-derived
exosomal miR-17-5p promotes colorectal cancer aggressive phenotype by initiating a
RUNX3/MYC/TGF-B1 positive feedback loop. Cancer Lett. 2020;491:22-35.

132-LiN, LiJ, Mi Q, Xie Y, Li P, Wang L, et al. Long non-coding RNA ADAMTS9-AS1 suppresses
colorectal cancer by inhibiting the Wnt/B-catenin signalling pathway and is a potential diagnostic
biomarker. J Cell Mol Med. 2020;24(19):11314-27.

133- Handa T, Kuroha M, Nagai H, Shimoyama Y, Naito T, Moroi R, et al. Liquid biopsy for
colorectal adenoma: is the exosomal miRNA derived from organoid a potential diagnostic biomarker?
Clin Transl Gastroenterol. 2021;12(5):e00356.

134- Jiang Y, Ji X, Liu K, Zhang G, Wang C, Xu X, et al. Exosomal miR-200c-3p negatively regulates
the migration and invasion of lipopolysaccharide (LPS)-stimulated colorectal cancer (CRC). BMC
Mol Cell Biol. 2020;21:48.

135- Dai W, Zhou J, Wang H, Zhang M, Yang X, Song W, et al. miR-424-5p promotes the
proliferation and metastasis of colorectal cancer by directly targeting SCN4B. Pathol Res Pract.
2019;215(11):152731.


http://dx.doi.org/10.61882/jarums.25.2.118
https://ejournals.arums.ac.ir/jarums/article-1-2526-en.html
http://www.tcpdf.org

