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miR-874 is located at 5q31.2, which is frequently deleted in cancer. miR-874 is
downregulated in 22 types of cancers and aberrantly expressed in 18 types of non-
cancer diseases. The dysfunction of miR-874 is not only closely related to the
diagnosis and prognosis of tumor patients but also plays an important role in the
efficacy of tumor chemotherapy drugs. miR-874 participates in the ceRNA network of
long non-coding RNAs or circular RNAs, which is closely related to the occurrence
and development of cancer and other non-cancer diseases. In addition, miR-874 is
also involved in the regulation of multiple signaling pathways, including the Wnt/β-
catenin signaling pathway, Hippo signaling pathway, PI3K/AKT signaling pathway,
JAK/STAT signaling pathway, and Hedgehog signaling pathway. This review
summarizes the molecular functions of miR-874 in the biological processes of
tumor cell survival, apoptosis, differentiation, and tumorigenesis, and reveal the
value of miR-874 as a cancer biomarker in tumor diagnosis and prognosis. Future
work is necessary to explore the potential clinical application of miR-874 in
chemotherapy resistance.
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BACKGROUND

MicroRNA (miRNA) is a short RNA of 19–25 nucleotides in length that can regulate the post-
transcriptional silencing of target genes. A single miRNA can target hundreds of mRNAs, thereby
affecting the signal transduction of multiple pathways (Lu and Rothenberg, 2018). miRNA
expression profiling shows that abnormal miRNA expression is related to the occurrence and
progression of tumors and the response to anticancer drugs (Iorio and Croce, 2017). In addition,
almost all developmental, physiological, and disease-related processes seem to be linked to miRNAs
(Sun and Lai, 2013).

microRNA-874 (miR-874) is a new anti-cancer miRNA (Zhang et al., 2018b). It was originally
obtained by sequencing a small RNA library (Song et al., 2016) and was first characterized in normal
human cervical tissue samples (Xia et al., 2018). miR-874 is located on chromosome 5q31.2 that is
often deleted in cancer (Zhang et al., 2018b). There are many target genes of miR-874 (Figure 1). By
inhibiting the expression of these target genes, miR-874 is widely involved in cell proliferation,
apoptosis, invasion, migration, cell cycle, epithelial-mesenchymal transition (EMT), and other
cellular processes.

Since there is no comprehensive introduction of miR-874, this work summarizes the abnormal
expression of miR-874 in cancer and non-cancerous diseases, and outlines the molecular
mechanisms between it and protein-coding genes and non-coding RNAs.
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THE ABERRANT EXPRESSION OF MIR-874
IN HUMAN DISEASES

As shown in Table 1, miR-874 is downregulated in at least 22
human malignancies, such as colorectal cancer (CRC) (Huang
et al., 2020a; Yu et al., 2020; Que et al., 2017; Zhao and Dong,
2016; Han et al., 2016; Wang et al., 2021; Zhang et al., 2021c),
gastric cancer (GC) (Huang et al., 2018; Sun et al., 2020; Yuan
et al., 2020; Liu et al., 2017; Zhang et al., 2015; Jiang et al.,
2014), hepatocellular carcinoma (HCC) (Zhang et al., 2018b;
Jiang et al., 2017; Leong et al., 2017; Song et al., 2016),
esophageal squamous cell carcinoma (ESCC) (Yuan et al.,
2018), pancreatic ductal adenocarcinoma (PDAC) (Diao
et al., 2018), non-small cell lung cancer (NSCLC) (Bu et al.,
2020; Yang et al., 2017; Ahmad et al., 2015; Kesanakurti et al.,
2013; Wang et al., 2020b), osteosarcoma (OS) (Tang et al.,
2018; Liu et al., 2020; Dong et al., 2016; Ghosh et al., 2017),
epithelial ovarian cancer (EOC) (Xia et al., 2018) cervical
cancer (CC) (Liao et al., 2018; Liu et al., 2021a),
retinoblastoma (RB) (Zhang et al., 2018a; Wang et al.,
2020a), prostate cancer (PCa) (Pashaei et al., 2017)
maxillary sinus squamous cell carcinoma (MSCC) (Nohata
et al., 2011), breast cancer (BC) (Li et al., 2020; Zhang et al.,
2017; Wang et al., 2014), triple-negative breast cancer (TNBC)
(Wu et al., 2020), rhabdomyosarcoma (RMS) (Shang et al.,
2019), papillary thyroid carcinoma (PTC) (Ding et al., 2021),

endometrial cancer (Witek et al., 2021), cholangiocarcinoma
(Pan et al., 2021), glioma (Li et al., 2021a), myeloma (MM)
(Tian et al., 2021), head and neck squamous cell carcinoma
(HNSCC) (Nohata et al., 2013) and acute myeloid leukemia
(AML) (Zhang et al., 2021a).

HNSCC is the sixth most common cancer in the world
(Nohata et al., 2013). The expression of miR-874-3p is reduced
in HNSCC, and miR-874-3p can be upregulated after 5-Aza-
dC treatment, indicating that the downregulation of miR-874-
3p in HNSCC may be due to the methylation of its upstream
CpG island (Nohata et al., 2013). Histone deacetylase 1
(HDAC1) belongs to the HDAC family. HDAC removes
acetyl groups from histones and other nuclear proteins that
induce chromatin condensation and transcriptional
inhibition. HDAC plays an important role in the abnormal
epigenetic changes associated with human cancer (Witt et al.,
2009). In HNSCC, miR-874-3p can directly target HDAC1,
significantly inhibit cell proliferation, and induce cell cycle
arrest and apoptosis (Nohata et al., 2013).

Also, miR-874 plays an important role in non-cancer
diseases. Low expression of miR-874 is associated with the
risk of ischemic stroke (IS) (Jiang et al., 2019; Xie et al., 2020;
Zhang et al., 2021b), ischemic heart disease (IHD) (Chen et al.,
2019), cardiomyocyte necrosis (Wang et al., 2013), diabetic
erectile dysfunction (DMED) (Huo et al., 2020), diabetic
nephropathy (DN) (Yao et al., 2018), sepsis (Fang et al.,

FIGURE 1 | Dysregulation of miR-874 in human cancer and non-cancer diseases. HCC, Hepatocellular carcinoma; PDAC, Pancreatic ductal adenocarcinoma;
NSCLC, Non-small cell lung cancer; OS, Osteosarcoma; EOC, Epithelial ovarian cancer; CC, Cervical cancer; TNBC, Triple negative breast cancer; r BC, Breast cancer;
CRC, Colorectal cancer; ESCC, Esophageal squamous cell Squamous cell carcinoma; MSCC, Maxillary sinus squamous cell carcinoma; RB, Retinoblastoma; GC,
Gastric cancer; RMS, Rhabdomyosarcoma; PTC, Papillary thyroid carcinoma; MM, myeloma; AML, acute myeloid leukemia; HNSCC, head and neck squamous
cell carcinoma.
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TABLE 1 | The role of miR-874 in various cancers.

Cancer Type The
expression
of miR-874

Effect in vivo Effect in vitro Regulatory mechanism References

CRC downregulation tumor growth↓ proliferation↓, apoptosis↑ circ_0007142/miR-874-3p/
GDPD5

Wang et al.
(2021)

downregulation tumor growth↓ proliferation↓, migration↓, invasion↓ lncRNA MCF2L-AS1/miRNA-
874-3p/FOXM1

Zhang et al.
(2021c)

downregulation tumor growth↓ proliferation↓, migration ↓, invasion↓, EMT↓ lncRNA MCF2L-AS1/miRNA-
874-3p/CCNE1

Huang et al.
(2020a)

downregulation tumor growth↓ proliferation↓, apoptosis↑ circ_0005576/miRNA-874-3p/
CDK8/Wnt/β-catenin

Yu et al. (2020)

downregulation tumor growth↓ chemosensitivity↓ miR-874-3p/YAP1, TAZ/Hippo
signaling

Que et al. (2017)

downregulation tumor growth↓ cell growth↓, apoptosis↑ miR-874-3p/STAT3 Zhao and Dong,
(2016)

downregulation tumor growth↓ proliferation↓, colony formation↓, apoptosis↑,
chemosensitivity↓

miR-874-3p/XIAP/CASP3,
CASP7, CASP9/5-FU

Han et al. (2016)

GC downregulation prognosis↑ autophagy↓, chemosensitivity↓ miR-874-3p/ATG16L1 Huang et al.
(2018)

downregulation tumor growth↓ proliferation↓, apoptosis↑ miR-874-3p/SPAG9 Sun et al. (2020)
downregulation tumor growth↓ proliferation↓, migration↓, invasion↓, EMT↓ IIA (TSN)/miR-874-3p/HMGB2/

Wnt/β-catenin
Yuan et al. (2020)

downregulation tumor growth ↓ migration ↓, invasion↓, proliferation↓,
angiogenesis↓

miR-874/ARHGEF25 Huang et al.
(2018)

downregulation tumor growth↓
angiogenesis↓

tube formation↓, proliferation↓, migration↓,
invasion↓

miR-874-3p/STAT3/VEGFA Zhang et al.
(2015)

downregulation tumor growth↓ proliferation↓, colony formation↓, migration↓,
invasion↓

miR-874-3p/CASP3, AQP3 Jiang et al. (2014)

HCC downregulation tumor growth↓ proliferation↓, migration↓, invasion↓, EMT↓ miR-874/OPRD1/EGFR/
MAPK1 caggca

Zhang et al.
(2018b)

downregulation tumor growth↓ migration↓, invasion↓, EMT↓ miR-874-3p/SOX12 Jiang et al. (2017)
downregulation tumour growth↓ cell growth ↓, colony formation↓, apoptosis↑ miR-874-3p/PPNE1 Leong et al.

(2017)
downregulation tumor growth ↓ proliferation↓, invasion↓ miR-874-3p/MAGEC2 Song et al. (2016)

ESCC downregulation tumor growth↓
prognosis↑

proliferation↓, migration↓, invasion↓ miR-874-3p/STAT3 Yuan et al. (2018)

PDAC downregulation tumor growth↓ proliferation↓, migration↓, invasion↓ miR-874-3p/PAX6 Diao et al. (2018)
NSCLC downregulation tumor growth↓

xenograft growth↓
proliferation↓, migration↓, invasion↓, EMT↓ miR-874-3p/AQP1 Wang et al.

(2020b)
tumor growth↓ proliferation↓, migration↓, invasion↓ MIR210HG/miRNA-874-3p/

STAT3
Bu et al. (2020)

downregulation tumor growth↓ proliferation ↓, invasion↓, apoptosis↑ lncRNA XLOC_008466/miR-
874-3p/MMP2, XIAP

Yang et al. (2017)

downregulation invasion↓ CDF/miR-874/MMP2
25901198

Ahmad et al.
(2015)

downregulation tumor growth ↓ invasion↓, de-differentiation↑, migration↓ miR-874-3p/MMP2, PLAU Kesanakurti et al.
(2013)

OS downregulation tumor growth↓ proliferation↓, migration↓, invasion↓ miR-874-3p/CDK9 Tang et al. (2018)
downregulation tumor growth↓ proliferation↓, migration↓, invasion↓ miR-874-3p/RGS4 Liu et al. (2020)
downregulation tumor growth ↓

metastasis ↓
proliferation↓, apoptosis↑, migration↓, invasion↓ miR-874-3p/E2F3 Dong et al. (2016)

downregulation tumor growth↓ invasion↓, migration↓ lncRNA XLOC_008466/miR-
874-3p/CCNE1

Ghosh et al.
(2017)

EOC downregulation tumor growth↓ colony formation↓, apoptosis↑, paclitaxel
sensitivity↑, migration↓, invasion↓,
chemoresistance↓

miR-874-3p, miR-874-5p/SIK2 Xia et al. (2018)

CC downregulation tumor growth↓ proliferation↓, migration↓, invasion↓ Liu et al. (2021a)
downregulation tumor growth↓ proliferation↓, apoptosis↑, migration↓, invasion↓ miR-874/ETS1 Liao et al. (2018)

PCa downregulation Pashaei et al.
(2017)

TNBC downregulation tumor growth↓ proliferation↓, migration↓, invasion↓, EMT↓ lncRNA DANCR/miRNA-874-
3p/SOX2

Wu et al. (2020)

BC downregulation tumor growth↓ Zhang et al.
(2017)

(Continued on following page)
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2018), osteoporosis (Lin et al., 2018), Parkinson’s disease (PD)
(Zhao et al., 2020), acute myocardial infarction (AMI) (Yan
et al., 2017), intestinal barrier dysfunction (Su et al., 2016),
periodontal tissue repair and regeneration (Huang et al.,
2020b), idiopathic short stature (ISS) (Liu et al., 2021b),
intervertebral disc degeneration (IDD) (Song et al., 2021a),
pneumonia (Yang et al., 2021), and human periodontal
ligament fibroblasts (Song et al., 2021b) (Table 2).

Highly expressed miR-874-3p is associated with the risk of
bone porous (Kushwaha et al., 2016) and polycystic ovary
syndrome (PCOS) (Wei et al., 2021), IDD (Li et al., 2021b).
miR-874-3p in maternal osteoblasts increased 4–6 times
during the child’s weaning period. Increasing the expression
of miR-874-3p could enhance bone formation and restore the
mother’s bone quality after pregnancy and lactation
(Kushwaha et al., 2016). In granulosa cells, testosterone
promotes p53 acetylation and expression by upregulating
the expression of miR-874-3p and induces granulosa cell
apoptosis (Wei et al., 2021), thereby promoting the
occurrence and development of PCOS (Wei et al., 2021)
(Table 2).

However, the results of the association between miR-874-3p
expression and IDD are divergent. The expression level of
miR-874-3p in the NP tissues of IDD patients was significantly
reduced, thereby upregulating the expression of MMP2 and
MMP3, eventually leading to the occurrence of IDD (Song
et al., 2021a). In nucleus pulposus cells (NPCs), circ_0040039

can increase the stability of miR-874-3p and upregulate the
miR-874-3p/ESR1 pathway to aggravate IDD (Li et al., 2021b).
The different effects of miR-874-3p in IDD may be related to
the tested sample types. It is worth noting that the sample size
of IDD-related studies is small, and there is a lack of follow-up
experiments to further explore the in vivo function of miR-
874-3p. In the future, more samples and in vivo experiments
are needed to confirm the mechanism of miR-874-3p in IDD.

THE EFFECT OF MIR-874 ON PROGNOSIS
AND CHEMORESISTANCE

In patients of HCC, OS, or RMS, decreased expression of miR-
874 is associated with tumor size, vascular infiltration, lymph
node metastasis, tumor-node-metastasis (TNM) staging,
clinical staging, and tumor differentiation (Dong et al.,
2016; Zhang et al., 2018b; Shang et al., 2019). Subsequent
cell function experiments revealed the tumor suppressor
effects of miR-874, including inhibition of proliferation,
invasion, metastasis, and promotion of apoptosis (Diao
et al., 2018) (Table 3).

As shown in Table 3, compared with cancer patients with
high miR-874 expression, patients with low miR-874
expression have a significantly worse prognosis. These
cancers include GC (Huang et al., 2018), CRC (Han et al.,
2016), HCC (Zhang et al., 2018b), ESCC (Yuan et al., 2018),

TABLE 1 | (Continued) The role of miR-874 in various cancers.

Cancer Type The
expression
of miR-874

Effect in vivo Effect in vitro Regulatory mechanism References

downregulation tumor growth↓ proliferation↓, apoptosis↑, cell circle↓ miR-874/CDK9 Wang et al.
(2014)

HNSCC downregulation tumor growth↓ proliferation↓, cell cycle↓, apoptosis↑ miR-874-3p/HDAC1 Nohata et al.
(2013)

MSCC downregulation tumor growth↓ proliferation↓, invasion↓ miR-874-3p/PPP1CA Nohata et al.
(2011)

RB downregulation tumor growth↓ proliferation↓, migration↓, invasion↓, apoptosis↑ miR-874-3p/MTDH Zhang et al.
(2018a)

downregulation tumor growth↓ proliferation↓, migration↓, invasion↓, EMT↓ lncRNA TP73-AS1/miRNA-874-
3p/TFAP2B/Wnt/β-catenin

Wang et al.
(2020a)

RMS downregulation tumor growth↓ migration↓, invasion↓, apoptosis↑ miR-874-3p/GEFT Shang et al.
(2019)

Glioma downregulation tumor growth↓ proliferation↓, migration ↓, invasion↓ Li et al. (2021a)
Cholangiocarcinoma downregulation tumor growth↓ migration↓, invasion↓, EMT↓ miR-874-3p/CCNE1/NF-κB

signailing pathway
Pan et al. (2021)

MM downregulation tumor growth↓ viability↓, proliferation↓, autophagy↓, apoptosis↑ circ_0003489/miR-874-3p/
HDAC1

Tian et al. (2021)

PTC downregulation tumor growth↓ proliferation↓, migration↓, invasion↓,
apoptosis↑, EMT↓

miR-874-3p/FAM84A/Wnt/β-
catenin

Ding et al. (2021)

Endometrial cancer downregulation tumor growth↓ cell cycle↓ Witek et al.
(2021)

AML downregulation tumor growth↓ autophagy↑ lncRNA DANCR/miR-874-3p/
ATG16L1

Zhang et al.
(2021a)

HCC, Hepatocellular carcinoma; PDAC, Pancreatic ductal adenocarcinoma; NSCLC, Non-small cell lung cancer; OS, Osteosarcoma; EOC, Epithelial ovarian cancer; CC, Cervical cancer;
PCa, Prostate cancer; TNBC, Triple negative breast cancer; BC, Breast cancer; CRC, Colorectal cancer; ESCC, Esophageal squamous cell Squamous cell carcinoma; MSCC, Maxillary
sinus squamous cell carcinoma; RB, Retinoblastoma; GC, Gastric cancer; RMS, Rhabdomyosarcoma; PTC, Papillary thyroid carcinoma; MM, myeloma; AML, acute myeloid leukemia;
HNSCC, head and neck squamous cell carcinoma; CDF, Novel difluorobenzylidene analogue of curcumin; TSN, Tanshinone IIA; EMT, epithelial-mesenchymal transition.
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NSCLC (Li et al., 2020), CC (Liao et al., 2018), BC (Zhang et al.,
2017), RB (Wang et al., 2020a), and glioma (45).

In GC, CRC, NSCLC, and EOC, miR-874 can reduce the drug
resistance of cancer cells (Huang et al., 2018; Han et al., 2016; Que
et al., 2017; Bu et al., 2020; Xia et al., 2018). Among them, the
upregulation of miR-874 expression in CRC cells can increase the
sensitivity to 5-FU (Han et al., 2016; Que et al., 2017). The
overexpression of miR-874 significantly enhanced the sensitivity
of GC cells to DDP, VCR, and 5-FU (Huang et al., 2018). The
MIR210HG/miR-874/STAT3 axis plays a carcinogenic regulatory
role in the radiosensitivity and drug resistance of NSCLC (Bu
et al., 2020). miR-874-3p and miR-874-5p can enhance the
chemical sensitivity of EOC cells (Xia et al., 2018).

Cancer cells use autophagy to provide energy and develop
resistance to anti-cancer drugs; therefore, inhibiting

autophagy may promote cancer cell death and help
overcome drug resistance (Levy et al., 2017). Autophagy
involved in miR-874-3p is an important mechanism for
regulating chemotherapy resistance in AML (Zhang et al.,
2021a). In AML, the DANCR/miR-874-3p/ATG16L1 axis
can promote autophagy, thereby enhancing the resistance of
human AML cells to Ara-C (Zhang et al., 2021a). In addition,
knocking out circ_0003489 can upregulate miR-874-3p and
inhibit HDAC1, thereby prompting MM cells to switch from
autophagy to apoptosis, and reducing the growth of MM cells
(Tian et al., 2021).

The above findings indicate that miR-874 can be developed
as a new diagnostic and prognositc biomarker for patients with
the above cancer types and suggest a potential value of miR-
874 in cancer drug resistance.

TABLE 2 | The role of miR-874 in human non-cancer diseases.

Non-cancer Type The
expression
of miR-874

Effect in vivo Effect in vitro Regulatory
mechanism

References

Ischemic stroke downregulation cerebral I/R injury↓ proliferation↑, apoptosis↓ miR-874-3p/BMF,
BCL2L13

Jiang et al.
(2019)

downregulation apoptosis↑ MIAT/miR-874-3p/IL1B Zhang et al.
(2021b)

downregulation angiogenesis↑,
inflammatory factor
release↓

apoptosis↓ miR-874-3p/CXCL12/
Wnt/β-catenin

Xie et al. (2020)

Ischemic heart disease downregulation cardiac function↓ apoptosis↑ miR-874-3p/STAT3 Chen et al.
(2019)

Cardiomyocyte necrosis downregulation apoptosis↑, necrosis↑ FOXO3/miR-874/
CASP8

Wang et al.
(2013)

Diabetic nephropathy downregulation inflammatory cytokines
expression↓

proliferation↑, apoptosis↓ miR-874-3p/TLR4 Yao et al. (2018)

Diabetic erectile dysfunction downregulation erectile dysfunction↓ apoptosis↓ miR-874-3p/NUPR1/
DDIT3

Huo et al. (2020)

Sepsis downregulation sepsis↓ lncRNA H19/miR-874/
AQP1

Fang et al.
(2018)

Periodontal tissue repair and
regeneration

lncRNA FER1L4/miR-
874-3p/VEGFA

Huang et al.
(2020b)

Osteoporosis downregulation proliferation↑, apoptosis↓, osteoblasts in
S phase↑, ALP activity↑, calcium
nodules↑

miR-874-3p/SUFU/
Hedgehog pathway

Lin et al. (2018)

Parkinson’s disease downregulation MPP + -induced neuronal injury↓ lncRNA HOTAIR/miR-
874-5p/ATG10

Zhao et al.
(2020)

Bone porosis upregulation osteoblast differentiation↑,
mineralization↑

miR-874-3p/HDAC1/
RUNX2

Kushwaha et al.
(2016)

Acute myocardial infarction downregulation apoptosis↑ miR-874-3p/GZMB Yan et al. (2017)
Intestinal barrier dysfunction downregulation lncRNA H19/miR-874-

3p/AQP3
Su et al. (2016)

Intervertebral disc degeneration downregulation miR-874-3p/MMP2/
MMP3

Song et al.
(2021a)

upregulation proliferation↓, apoptosis↑ circ_0040039/miR-
874-3p↑/ESR1

Li et al. (2021b)

Polycystic ovary syndrome and
granulosa cell apoptosis

upregulation apoptosis↑ miR-874-3p/HDAC1/
p53 axis

Wei et al. (2021)

Idiopathic short stature downregulation proliferation↓, cell circle↓ circANAPC2/miR-874-
3p/Smad3

Liu et al. (2021b)

Human periodontal ligament
fibroblasts

downregulation differentiation↑ miR-874-3p/WNT3A,
WNT/β-catenin

Song et al.
(2021b)

Pneumonia downregulation apoptosis↓ miR-874-3p/EGR3/
NF-κB

Yang et al.
(2021)

I/R, ischaemia/reperfusion; ALP, Alkaline phosphatase.

Frontiers in Cell and Developmental Biology | www.frontiersin.org April 2022 | Volume 10 | Article 7849685

Zhang et al. miR-874: An Regulator in Diseases

https://www.frontiersin.org/journals/cell-and-developmental-biology
www.frontiersin.org
https://www.frontiersin.org/journals/cell-and-developmental-biology#articles


THE CERNA NETWORK CENTERED ON
MIR-874

Non-coding RNA can regulate gene expression, thereby affecting
cell proliferation, survival, and migration, and is related to
genome stability and malignant transformation of
inflammatory cells (Zhang et al., 2021a). There are interactions
between non-coding RNAs. For example, lncRNAs and circRNAs
can be used as ceRNAs to sponge miRNAs (Zhang et al., 2021a).
The ceRNA network centered on miR-874 is involved with at
least 10 lncRNAs or 12 circRNAs. The dysfunction of miR-874 is
closely related to the occurrence and development of tumors and
other diseases (Figure 2).

In TNBC, lncRNA DANCR acts as a ceRNA for miR-874-
3p, thereby regulating the derepression of SOX2 and
promoting the EMT in TNBC (Wu et al., 2020). In CRC,

the MCF2LAS1/miR-874-3p/FOXM1 axis (Liao et al., 2018)
and MCF2LAS1/miR-874-3p/CCNE1 axis (Huang et al.,
2020a) can promote cancer cell apoptosis, inhibit cancer
cell proliferation, invasion, migration and EMT process.
Also, the circ_0005576/miR-874/CDK8 axis can promote
the malignant progression of CRC (Yu et al., 2020). In CRC
cells, circ_0007142 can regulate the level of GDPD5 by
sponging miR-874-3p (12). Knock-down of circ_0007142
can induce ferroptosis through the circ_0007142/miR-874-
3p/GDPD5 axis, thereby increasing the effectiveness of
chemotherapy or radiotherapy and inhibiting the malignant
progression of CRC (Wang et al., 2021). In RB, the expression
of lncRNA TP73-AS1 is upregulated, and the downregulated
TP73-AS1/miR-874-3p/TFAP2B axis can inhibit the Wnt/β-
catenin signaling pathway, thereby inhibiting tumor
progression (Wang et al., 2020a). In NSCLC, the

TABLE 3 | The contribution of miR-874 to the treatment, clinicopathological characteristics, and prognosis in cancer.

Cancer
Type

Sample size Expression
pattern

of miR-874

Radiosensitivity/
Chemoresistance

Clinicopathological characteristics/Prognostic
value

References

GC 50 paired
tissues

downregulation DDP, VCR, 5-FU prognostic factor of OS Huang et al.
(2018)

CRC 32 paired
tissues

downregulation 5-FU prognostic factor of OS correlated with lymph node metastasis and
TNM stage

Han et al. (2016)

20 paired
tissues

downregulation 5-FU Que et al. (2017)

HCC 120 paired
tissues

downregulation prognostic factor of OS and RFS correlated with tumour size,
vascular invasion, TNM stage, tumour differentiation and inferior
patient outcomes

Zhang et al.
(2018b)

ESCC 121 paired
tissues

downregulation independent prognostic factor of OS Yuan et al.
(2018)

NSCLC 32 paired
tissues

downregulation Radiosensitivity,
chemoresistance

Bu et al. (2020)

49 paired
tissues

downregulation prognostic factor of OS Li et al. (2020)

PDAC 29 paired
tissues

downregulation correlated with TNM stage, tumor size, and lymph node metastasis Diao et al.
(2018)

OS 40 paired
tissues

downregulation correlated with TNM stage, tumor size, and lymph node metastasis Dong et al.
(2016)

EOC 20 paired
tissues

downregulation chemoresistance Xia et al. (2018)

CC 49 paired
tissues

downregulation prognostic factor of OS correlated with tumour differentiation and
lymph node metastasis

Liao et al. (2018)

BC 26 paired
tissues

downregulation correlated with pathological differentiation and tumor size Wang et al.
(2014)

47 paired
tissues

downregulation prognostic factor of OS correlated with pathological differentiation,
TNM staging and lymph node metastasis

Zhang et al.
(2017)

RB 26 paired
tissues

downregulation correlated with tumor stage Zhang et al.
(2018a)

50 paired
tissues

downregulation prognostic factor of OS correlated with different clinicopathological
stage

Wang et al.
(2020a)

RMS 10 paired
tissues

downregulation correlated with the advanced clinical stage, lymph nodemetastasis,
and distant metastasis of RMS

Shang et al.
(2019)

AML HL60, U937,
and KG1a

downregulation Ara-C Zhang et al.
(2021a)

MM MM1.R downregulation BTZ Tian et al. (2021)
Glioma 105 paired

tissues
downregulation independent prognostic factor for OS correlated with tumor size,

KPS score, and TNM stage
Li et al. (2021a)

GC, Gastric cancer; CRC, Colorectal cancer; HCC, Hepatocellular carcinoma; ESCC, Esophageal squamous cell Squamous cell carcinoma; NSCLC, Non-small cell lung cancer; PDAC,
Pancreatic ductal adenocarcinoma; OS, Osteosarcoma; EOC, Epithelial ovarian cancer; CC, Cervical cancer; r BC, Breast cancer; RB, Retinoblastoma; RMS, Rhabdomyosarcoma; MM,
myeloma; AML, acute myeloid leukemia; TNM, Tumor node metastasis; OS, Overall survival rate; RFS, Recurrence free survival.
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miR210HG/miR-874-3p/STAT3 axis plays a role in the
progression of NSCLC cells (Bu et al., 2020). Besides,
XLOC_008466, as the ceRNA of miR-874-3p, can increase
the expression of MMP2 and XIAP and affect NSCLC cell
proliferation, apoptosis, and invasion (Yang et al., 2017; Bu
et al., 2020). In OS, the downregulated lncRNA
XLOC_008466/miR-874-3p/CCNE1 axis can also inhibit
tumor growth (Ghosh et al., 2017). The expression of
lncRNA DCST1-AS1 increases in cervical cancer tissues and
cells, and inhibition of DCST1-AS1 can increase the
expression of miR-874-3p, thereby inhibiting the
proliferation, migration and invasion of cervical cancer cells
(Liu et al., 2021a). In PTC, miR-874-3p can inhibit FAM84A
and exert carcinogenic effects through the Wnt/β-catenin
signal transduction (Ding et al., 2021). LncRNA DANCR is
a promising tumor-related lncRNA that can enhance cancer
cell proliferation, stemness, invasion, and metastasis (Zhang
et al., 2021a). In AML, DANCR regulates autophagy by
promoting the miR-874-3p/ATG16L1 axis, thereby reducing
Ara-C resistance in human AML cells (Zhang et al., 2021a).
BTZ is a first-class proteasome inhibitor approved by the FDA
for the treatment of newly diagnosed and relapsed MM
patients. In MM, the circ_0003489/miR-874-3p/HDAC1
axis plays a crucial role in controlling the balance of
autophagy and apoptosis in MM cells. Downregulation of
circ_0003489 can increase the inhibition of miR-874-3p on

HDAC1, and improve the efficacy of BTZ in the treatment of
MM (Tian et al., 2021).

Besides, we found that the ceRNA network of miR-874 also
plays an important role in non-cancer diseases. The H19/miR-
874/AQP1 axis can help restore inflammatory response to
lipopolysaccharide (LPS) and inflammation associated with
sepsis-induced myocardial dysfunction (Fang et al., 2018).
Also, the H19/miR-874/AQP3 axis plays an important role in
maintaining the intestinal barrier function (Su et al., 2016).
During the continuous osteogenic differentiation of
periodontal ligament stromal cells (PDLSCs), the FER1L4/
miR-874-3p/VEGFA axis can positively regulate the osteogenic
differentiation of PDLSCs (Huang et al., 2020b). In PD, the
HOTAIR/miR-874-5p/ATG10 axis can promote MPP+-
induced neuronal damage (Zhao et al., 2020). miR-874-3p can
reduce the levels of TNF-α, IL-1, IL-6, and IL-8, increase the level
of IL-10, reduce neuronal apoptosis, and significantly inhibit
brain inflammation in the IS model mice. LncRNA MIAT can
sponge miR-874-3p to increase the risk of IS (Zhang et al., 2021b).
In addition, circANAPC2 is upregulated in ISS patients, and it
can inhibit the proliferation, hypertrophy, and endochondral
ossification of chondrocytes through the circANAPC2/miR-
874-3p/SMAD3 axis in vitro (Liu et al., 2021b).

It is worth noting that circRNA-mediated regulation of
miRNA expression consists of two modes (Piwecka et al.,
2017). One is the classical sponge mechanism, in which

FIGURE 2 | The ceRNA mechanisms of miR-874 in cancer and other non-cancer diseases.
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circRNA inhibits or does not affect miRNA expression. The other
is a stabilization mechanism in which circRNAs increase the
expression of miRNAs. In IDD, circ_0040039 can stabilize miR-
874-3p and inhibit the expression level of ESR1, thereby
promoting the apoptosis of the NPCs and inhibiting the
growth of NPCs (Li et al., 2021b).

THE MIR-874 RELATED SIGNALING
PATHWAYS

The target genes of miR-874 are involved in at least five classical
signaling pathways, including theWnt/β-catenin pathway [TFAP2B
(Wang et al., 2020a), CDK8 (Yu et al., 2020), HMGB2 (Yuan et al.,
2020), CXCL12 (Xie et al., 2020), and FAM84A (Ding et al., 2021)],
the Hippo pathway [YAP1 and TAZ (Que et al., 2017)], the PI3K/
AKT pathway [AQP3 (Li et al., 2020)], the JAK/STAT pathway
[STAT3 (Zhang et al., 2015; Li et al., 2020; Zhao and Dong, 2016; Bu
et al., 2020; Yuan et al., 2018; Shang et al., 2019)] and the Hedgehog
signaling pathway [SUFU (Lin et al., 2018)] (Figure 3).

The Wnt/β-Catenin Signaling Pathway
The close relationship between miR-874 and Wnt/β-catenin
signaling pathway is of great significance not only for tumor
diseases but also for IS (Figure 3). Wnt/β-catenin signaling
pathway plays a key role in regulating cell growth, cell
development, and normal stem cell differentiation.
Constitutive activation of the Wnt/β-catenin signaling pathway
has been found in many human cancers (Yao et al., 2011). In RB
tissues and cells, the TP73-AS1/miR-874-3p/TFAP2B axis can
activate the Wnt/β-catenin signaling pathway and enhance the
expression of downstream tumor-related factors TCF4, BCL2,
CCND1, and MYC (Wang et al., 2020a).

Abnormal activation of the Wnt/β-catenin signaling pathway
occurs in almost all CRC (Wang et al., 2020a). In CRC, the
circ_0005576/miR-874-3p/CDK8 axis can cause the abnormal
activation of the Wnt/β-catenin signaling pathway and the
proliferation of CRC cells (Yu et al., 2020). In GC cell lines
the downregulation of the miR-874-3p/HMGB2 axis can
upregulate the expression of β-catenin, CCND1, and MYC,
which shows that the abnormal activation Wnt/β-catenin

FIGURE 3 | miR-874 regulate many biological processes within the cell. The target genes of miR-874 are involved in at least five classical signaling pathways,
including the Wnt/β-catenin signaling pathway, P13/AKT signaling pathway, Hippo signaling pathway, JAK/STAT signaling pathway, and Hedgehog signaling pathway.
EMT, epithelial-mesenchymal transition.
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signaling pathway may be regulated by the miR-874-3p/HMGB2
axis in GC (Yuan et al., 2020).

The expression of serum CXCL12 in patients with IS was
higher than that in healthy controls. CXCL12 can act as a ligand
for CXC motif chemokine receptor 4 (CXCR4) and is a
downstream target gene of miR-874-3p (Xie et al., 2020). In
mice with IS, the Wnt/β-catenin signaling pathway is inhibited,
and downregulation of CXCL12 can activate the Wnt/β-catenin
signaling pathway, thereby promoting angiogenesis and
inhibiting the brain tissue apoptosis in mice with IS (Xie et al.,
2020). This suggests that the miR-874-3p/CXCL12 axis can
activate the Wnt/β-catenin signaling pathway, which provides
a new hint for the treatment of IS (Xie et al., 2020).

In PTC, FAM84A can activate EMT and the Wnt/β-catenin
signaling pathway, thereby inducing tumorigenesis of thyroid
cancer (Ding et al., 2021). miR-874-3p can target the 3′UTR of
FAM84A, thereby reducing the expression of FAM84A.
Attenuation of miR-874-3p/FAM84A/Wnt/β-catenin axis can
inhibit PTC tumor progression (Ding et al., 2021).

In addition, miR-874-3p/WNT/β-catenin axis can inhibit the
osteogenic differentiation of hPDLF. During osteogenic
differentiation of hPDLF, the downregulation of miR-874-3p
corresponds to the increase in WNT3A expression, while
overexpression of miR-874-3p can inhibit WNT3A expression,
thereby upregulating the expression of the β-catenin protein
(Song et al., 2021b).

The Hippo Signaling Pathway
The Hippo signaling pathway can regulate cell growth,
differentiation, aging, contact inhibition, and other biological
processes, and plays an important role in maintaining cell
growth and maintaining the stability of apoptosis balance
(Que et al., 2017). YAP1 and TAZ are downstream
transcriptional effectors of the Hippo signaling pathway, which
can promote cell growth, invasion, and migration (Que et al.,
2017). In CRC cells, the ectopic expression of miR-874-3p can
inhibit the expression of YAP1 and TAZ, and by downregulating
the expression of BCL2 and BCL2L1, increasing the activity of
CASP9 and CASP3, thereby promoting 5-FU-induced apoptosis
(Que et al., 2017). Downregulation of miR-874-3p can inactivate
the Hippo signaling pathway, thereby increasing the resistance of
cells to 5-FU chemotherapy (Que et al., 2017) (Figure3).

The PI3K/AKT Signaling Pathway
The PI3K/AKT signaling pathway is downstream of many
growth factor receptors. It promotes the proliferation and
malignant transformation of tumor cells and inhibits tumor
cell apoptosis through the phosphorylation of PI3K and AKT
proteins (Lu et al., 2019). Downregulation of miR-874 in
NSCLC tissues and cell lines can increase the expression of
its target gene AQP3, promote p-PI3K and p-AKT
phosphorylation, and activate the PI3K/AKT signaling
pathway (Wang et al., 2020b). The above implies that miR-
874 deactivates the PI3K/AKT signaling pathway by targeting
AQP3 and exerts its tumor suppressor effect (Wang et al.,
2020b) (Figure 3).

The JAK/STAT Signaling Pathway
The JAK/STAT signaling pathway includes a family of receptor-
associated cytoplasmic tyrosine kinases (JAKs) that
phosphorylate tyrosine residues in STAT homologs (Wang
et al., 2019). The JAK/STAT signaling pathway plays an
inhibitory role in various physiological processes, such as cell
development and differentiation (Wang et al., 2019).

miR-874-3p can inhibit the JAK/STAT signaling pathway by
inhibiting STAT3 (Figure 3). As an anti-apoptotic factor, STAT3
plays an important role in the regulation of gene expression and
mitochondrial electron transport during cellular stress (Wang
et al., 2019). miR-874-3p can inhibit STAT3 in several cancers,
including GC (Zhang et al., 2015), CRC (Zhao and Dong, 2016),
NSCLC (Bu et al., 2020), and ESCC (Yuan et al., 2018). In gastric
cancer, constitutive STAT3 activation promotes VEGF-A
expression and stimulates tumor angiogenesis. miR-874 can
bind to the 3′-UTR of STAT3 and downregulate STAT3
expression, thereby inhibiting angiogenesis (Zhang et al.,
2015). In CRC, miR-874 inhibits STAT3 expression by
targeting its mRNA 3′UTR, thereby inhibiting cell growth and
inducing apoptosis (Zhao and Dong, 2016). In NSCLC cells,
miR210HG can downregulate the expression of miR-874, thereby
promoting the expression of STAT3 (Bu et al., 2020). In ESCC,
the overexpression of miR-874 can inhibit tumor development by
targeting STAT3. Besides, in IHD, inhibiting miR-874-3p can
activate the JAK2/STAT3 signaling pathway, thereby inhibiting
the expression of BAX, upregulating BCL2, reducing
cardiomyocyte apoptosis, and ultimately reducing the risk of
ischaemia/reperfusion (I/R) damage in mice (Chen et al., 2019).

The Hedgehog Signaling Pathway
The Hedgehog signaling pathway is conservative and it is
involved in the proliferation and differentiation of a variety of
cells (Lin et al., 2018). SUFU is a negative regulator of the
Hedgehog signaling pathway in vertebrates. SUFU can inhibit
the GLI transcription factor and induce skeletal dysplasia,
osteoarthritis, or chondroma (Lin et al., 2018). By inhibiting
SUFU and activating the Hedgehog signaling pathway, miR-874
can promote osteoblast proliferation, increase alkaline
phosphatase activity and calcium nodules, and inhibit
osteoblast apoptosis (Lin et al., 2018).

SUMMARY

miR-874 is downregulated in many cancers and non-cancer
diseases, suggesting that it plays a key role in the physiological
and pathological processes of human disease. miR-874 plays an
important role in the progression of malignant tumors by
regulating a complex ceRNA network. The ceRNA network
centered on miR-874 includes at least 10 ncRNAs and
12 protein-coding genes. miR-874 has also been shown to
participate in at least 4 important signaling pathways,
including the Hippo signaling pathway, Wnt/β-catenin
signaling pathway, JAK/STAT signaling pathway, and
Hedgehog signaling pathway.
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It is worth noting that in the relevant research of IDD, the
expression of miR-874-3p is inconsistent. This may be related to
the cell state and type, and these differences need to be further
verified in large-scale experiments. In IDD, circ_0040039 can
enhance miR-874-3p through a stabilization mechanism. In the
future, further exploration of miR-874-related stabilization
mechanisms will help to understand the ceRNA network of
miR-874 and the clinical effectiveness of targeting miR-874.

The abnormal expression of miR-874 is closely related to the
clinicopathological characteristics of 15 cancers. Therefore, miR-
874 can be used as a potential biomarker for the early prediction
of cancer. In addition, in AML and MM, miR-874 participates in
the regulation of autophagy-related functions and affects drug
resistance of cells, which provides new ideas for overcoming drug
resistance. However, the current research of miR-874 is focused
on the exploration of the mechanism of its upstream and
downstream genes. The potential clinical application of miR-
874 in cancer prognosis and chemotherapy resistance is still
lacking.

In existing studies, miR-874 is downregulated in all cancers
studied and is related to the clinicopathological characteristics of
cancer. Therefore, miR-874 is promising as a potential biomarker

for the early prediction of cancer. In addition, in recent years,
more and more non-cancer diseases have also recognized the
evidence related to miR-874, but the specific regulatory
mechanism of miR-874 in non-cancer diseases remains to be
revealed. Future work is necessary to explore the mechanism of
miR-874-related ceRNA network in cancer and non-cancer
disease.
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