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Human genes
Human GENCODE release (version 24)
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Classification of miRNA
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Generic Structure of a Eukaryotic mRNA

5-untranslated region (5'-UTR) 3-untranslated region (3-UTR)
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Hallmarks of Cancer

Tissue invasion and metastasis
Sustained angiogenesis
Evading apoptosis

Limitless replicative pptential

\

Tumor suppressor Oncogenic
miRNAs miRNAs

Normal cells

Imbalance

Tumor suppressor
miRNAs

Oncogenic
miRNAs

Cancer cells

The roles of oncogenic miRNAs aand tumor suppressor

miRNAs. Front. Pharmacol. 12:736323,
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The overview of proposed strategies to regulate the biological activity of miRNAs involved
in cancer. The objectives of thesemolecular interventions are
the downregulation of oncomiRNAs or the restoring of tumor suppressor miRNAs. Front. Pharmacol. 12:736323
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Vesiculas extracelulares de células de melanoma
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Liquid biopsies in breast cancer and their utilities. EV = extracellular vesicles,

ctDNA = ci P = i 5. . "
o cinculsting timoe DA, CTCy -~ dicilating tiimor cells Tellez-Gabriel et al., Int. J. Mol. Sci. 2020, 21, 9457
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Figure 1. Molecular applications of circulating tumor cells (CTCs), circulating tumor DNA [ctDNA) and
exosomes as liquid biopsy for personalized medicine.
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Examples of exosomal-derived potential biomarkers with clinical significance published in the last three years.
Exosomal miRNAs as Cancer Biomarkers
miRNA Cancer type Clinical value Biofluid
Let-7b-5p, -122-5p, -146b-5p, 3 5
-210-3p, -215-5p Breast cancer Diagnosis Plasma
miR-224 Hepatocellular carcinoma Diagnosis/Prognosis Serum
miR-106b, miR-1269a Lung cancer Diagnosis/Prognosis Serum
miR-375, -1307 Ovarian cancer Diagnosis Serum
Exosomal IncRNAs as Cancer Biomarkers
IncRNA Cancer type Clinical value Biofluid
PCAT-1, UBC1 and SNHG16 Bladder cancer Diagnosis/Prognosis Urine
MALAT-1 Lung cancer Diagnosis Serum
Exosomal mRNA as Cancer Biomarkers
mRNA Cancer type Clinical value Biofluid
BRAF, KRAS (mutant) Colorectal cancer Diagnosis Serum
Exosomal mutated DNA as Cancer Biomarkers
DNA Cancer type Clinical value Biofluid
IDH1 Glioblastoma Diagnosis/Prognosis Plasma
EGFR Lung cancer Diagnosis/Prognosis Plasma/ Bronchicalveolar lavage
BRAF Melanoma Therapeutic monitoring Plasma
KRAS, P53 Pancreatic cancer Diagnosis/Prognosis Serum/Plasma
MYC, P53, MLH1, PTEN, : 5 3
AR Prostate cancer Diagnosis/Prognosis Plasma
Exosomal proteins as Cancer Biomarkers
Protein Cancer type Clinical value Biofluid
PDL-1 Melanoma Prognosis Plasma
Valencia and Montuenga. Exosomes in Liquid Biopsy Cancers 2021, 13, 2147 8
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miR-139 [133-139]
miR-140 [140,141]
miR-142 [142,143]
miR-143 [144,145]

miR-144 (146]
miR-145 [145,147-159]

Let-7[30-33] miR-149 [160]
miR-1(34] miR-151 [161]
miR-7(35-42] miR-152 [162]
miR-15a/16 [43-46] ~ miR-153 [163-165]
miR-17 [47-49] miR-154 [166]
miR-18a [50-51] miR-188 (167

miR-190 [168,169]
miR-192 (170,171
miR-193a/b[121,172-178]
miR-195 [179,180]
miR-196 [181]
miR-199b (181-183]
miR-200a/b 184-189]
miR-203 (190]
miR-204 [191,192]
miR-215 (193]
miR-216a/b[194-200]
miR-218 (35,201,202]
miR-223 (203-207]

miR-126[108-111]
miR-128[112-114]
miR-129 115, 116]
miR-130[117-120]

miR-134[121] miR-299 (208)
miR-137[122-129] miR-320 (209,210]
miR-138[130-132] miR-326 (211}

miR-331(121,212)
miR-335 [109,213]
miR-339 [214]
miR-340 (215]
miR-362 [216]
miR-374c [217]
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Roles of miRNAs

Suppressive

miR-384 [218] miR-770 (271
miR-409[219] miR-873 [272]
miR-410220] miR-874 [273]
miR-422(221,222]  miR-876 (274]
miR-433(223,224]  miR-888 [275]
miR-424[225,226]  miR-890 [276]
miR-425 [227) miR-1179 [277]
miR-429186] miR-1258 [278]

miR-448(228,229)  miR-1284 [279]
miR-449a/b[230,231) miR-1285 [280]
miR-453 [121] miR-1287 [281),
miR-483 (232,233
miR-489 [234,235]
miR-490236]

miR-491 [237]

miR-497 [238,239]

miR-498 [121,240]
miR-9 (39,295-297)

miR-505 (241] i

miR-511[242] miR-19b [298-300]
miR-519d [243,244] miR-20a/b [301-304]
miR-520d [245] miR-22 [305-310]
miR-539 (246] miR-24[311,312]
miR-541 121

miR-542 (247

miR-552 (121

miR-577 (248

miR-589 [249)

miR-590 (250,251

miR-591 (252

miR-600 [253]

miR-601 [254] miR-1301 (282, 283]

miR-613 (255,256]  MIR-1323 [284]

miR-625 [257] miR-1469 [285]

miR-628 (258] miR-3178 [286] miR-4319 [292]
miR-630 [259) mIR-3196 [287] miR-4458 (293]
miR-645 [260] miR-3614 [288] miR-6838 [294]

miR-4282 [289]
miR-4301 [290]
miR-4317 [291

miR-671 [261-267)
miR-708 [268,269)
miR-760 [270]

miR-27a/b[313-318]
miR-29b [187,319-321]
miR-30c [322-324)
miR-107 (325-327]
miR-125b [23-25,328-330]
miR-135a [331,332]
miR-141 (186,333
miR-146a [334-337]
miR-181a/b [338-345]
miR-183 (346-348)
miR-199a [349-351]
'miR-200c [333, 352-357]
miR-205 [186,329,358-363]
miR-206 (364-369]
miR-224 [370-373]
miR-301a[374,375]
miR-328 [376,377]
miR-361 (378,379]
miR-373 (380,381]
miR-375 [382.383]

miR-421 (384,385]
miR-455 (286,387
miR-520¢ [381,382]
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Oncogene

miR-10b (388]
miR-15b (389
miR-21(52,390-397)
miR-23(314,398]
miR-25(399,400]
miR-27a (401,402]
miR-29a [321,403,404]
miR-30d [405]

miR-32 [406,407]

miR-96 (347,402, 408-414]

miR-639 [452]
miR-105 [415,416] miR-665 (453
miR-106a/b [417-420] miR-939 [454]

miR-155 (28,421-426]
miR-191 [227]
miR-194 [427,428]

miR-1254 {457]
miR-214 [429] miR-1307 [458]
miR-217 [430,431] miR-3677 [459]
miR-219 [201] miR-4472 [460]
miR-221/222 (29,432-434] i 5500 (a61]
miR-301b (435,436] miR-8084 [462]

miR-370 (437,438]
miR-372 (439,440]
miR-3742 (441,842
miR-451 [443]
miR-454 (444, 445]
miR-510 [446]
miR-519b [447]
miR-526b (448]
miR-532 (449

miR-548 (450]
miR-632 (451]

miR-1204 [455]
miR-1246 [456]
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Function miRNA Target Effects
Gl Proliferation ]
CHD1, GREB1 and KPNA2
mik26a "zt dherin N
Proliferation and metastasis .
MCL-1
= " ot
CCNE2 Sensitize to trastuzumab in Her2+
FOXO1 Hblype:
FOX0O3a ERBB2 Sensitize to tamoxifen in FR+ subtype
PTEN DDAH1 Angiogenesis
HuR FLOTI PIFIE Proliferation and srvival ]
miR-193b  MORC4
< Wr1
TOP2a e Proliferation and metastasis ]
B-catenin RAB2ZA
MCL-1 Sensitize to doxorubicin
Tinor uPA Proliferation, cell invasion and metastasis
sappReisive Suppresses stemness and the release of
7682 | A3Sl (inhibition) TLR4 saluble factors associated with
= gos.ox cancer-associated fibroblast activation
- miR-216ab  PKCa Survival and migration
CDK4 == Proliferation and metastasis ]
EIF4E =
\ P2X7R Proliferation and survival
HDACS Proliferation and calony formation
Caprind Prolif n and invasion |
. STIM1
miR-223 R : -
Eiidi urvival and sensitize to doxorubicin
and cisplatin
STATSA Survival and sensitize to paclitaxel
Proliferation Apoptosis Proliferation and sensitize
EGF radiation-treated breast cancer cells
to lapatinib
Invasion Inflammation Chemoresistance o - T ™ 3 x
ncogenic miR1246 CONG2 Proliferation, migration, chemoresistance
(promotion) - - to docetaxel, epirubicin and gemcitabine
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microRNA inhibition

Degradation

J

- m - 3’UTR
TS LDy TS ST SR AR RSO
Anti-miR (ﬁlsc-) Target mRNA Protein synthesis

miRNA restoration
(-\ ISC

(T — - FUTR
Ll L L L

Target mRNA mRNA degradation
Translation repression

Pharmacol Rev 72:639-667, July 2020
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MicroRNA-141 suppresses prostate cancer metastasis

CSC molecules Cell cycle Cytoskeleton
(CD44, EZH2, (CDKs, CDK4, Motility/invasion
SUZ12 and so on) CCNE1 and (Rho GTPases,
so on) PRC complex,
TGFB2/ZEB1 and
‘ S0 on)

5

Tumour growth and metastasis

NATURE COMMUNICATIONS | 8:14270
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Invasion assays in Du145 cells co-transfected with 30nM NC or miR-141 oligos together with
empty vector or pCMV-EZH2 construct
NATURE COMMUNICATIONS | 8:14270
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Du145 (100k/inj., s.c, 65d)
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——— P=0.0004

Lenti-141

miR-141 inhibits prostate tumour regeneration and growth
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miR-197 depletion impairs cell proliferation and induces apoptosis

in NSCLC.
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Different types of miRNA-based therapies.

Types of Studies

Biotecnologia en Salud
Facultad de Ciencias
Sede Medellin

oIe

EXOSOMAS

Treatment Modes Methods miRNA In Vivo/In Vitro
3 In vitro (MCF-7, SKBR3)
miR-451 )
miRNA AMOs 2-OMe In vivo (BALB/c)
inhibition miR-21 In vitro (MCF-7 and HeLa)
therapy iR- s
Gene editing Crispr-cas9 'E-i?:’ E :;:rg ((1'1:/111(;:)7 )
Tentivirs miR-126, In vitro (MDA-MB-231)
Virus miR-130a  Invivo (PyMT, C57Bl/6)
Adeno-associated _ In vitro (HEK293T and HeLa)
; miR-1d o
virus in vivo (PyMT)
In vitro (SKBR3, MCF7, Jurkat,
Retroviral miR-21 HEK-293T)
In vivo (nude)
miRNA In vitro (MDA-MB-231,
replacement Gold (PLL) minvop Lo 4T
therapy Nanoparticle In vivo (CB-17 SCID and
CB17.Cg-PrkdescidHrhr/lerCrl)
2 In vitro (MDA-MB-231 and
Lipid miR203  pos7ae cells)
; In vitro (MDA-MB 231)
miR203 o ivo (BALB/)
In vitro (4T1.2 and
Polymer Creatine mir-34a MDA-MB-231)
In vivo (BALB/¢)

i* UNIVERSIDAD

NACIONAL

2 DE COLOMBIA

Plasmid Loaded
m Delivery Vector
% miRNA loaded

Selection of
transfected cells

Exosome

Composition

Exosome shedding

Endosomal Release and
plasmid expression
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miR-34c-UGUGU expression

EXOmotif inclusion

miR-34¢-5p-WT

AGGCAGUGUAGUUAGCUGAUUGC

miR-34¢-5p-UGUGU

AGGCAGUGUGUGUAGCUGAUUGC

miR-34c¢-5p-CAUG

AGGCAGUGUAGUUAGCUCAUGGC

miR-34¢-5p-CGGGAG

AGGCAGUGUAGUUAGCGGGAGGC

(normalized by miR-138-5p)
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