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Important factors in combating cancer are early detection and accurate

assessment of the best course of treatment. In a study published in this

issue, Wang et al. identify possible miRNA biomarkers for improved deter-

mination of gastric cancer stage and prognosis. In particular, they show

increased miR-194 levels are a predictor of more favourable gastric cancer

prognosis, at least in part due to miR-194 downregulating production of a

key protein for cancer development: CCND1.

Gastric (stomach) cancer is a commonly diagnosed

form of cancer and is third in terms of cancer-related

deaths each year worldwide [1]. A major contributor

to the high mortality rate of gastric cancer is that it is

often diagnosed at a late stage. Improved detection of

gastric cancer could help with determining the best

course of treatment and allow for more accurate pre-

diction of the outcome for the patient. Biomarkers are

measurable aspects of biology that can be associated

with a factor of interest; in the context of cancer, this

factor may be diagnosis, survival outcome or response

to treatment. MicroRNAs (miRNAs) are short, rela-

tively stable pieces of RNA that can be detected in

patient samples, and are becoming popular biomarkers

because they are diverse, widely present and change

with health and disease [2].

The Cancer Genome Atlas (TCGA) programme [3]

is a global effort to collate data from a wide range of

cancer types and is a resource accessible to researchers

throughout the world. In a study published in this

issue of FEBS Open Bio [4], Wang et al. utilised some

of these data from 391 gastric cancer patients to iden-

tify miRNAs that could serve as potential biomarkers

for this cancer type. High confidence hits were

obtained for miRNAs associated with both gastric

cancer survival and several cancer stage indicators.

MiRNAs can be characterised as oncogenic, meaning

they promote cancer development, or tumour suppres-

sive, meaning they prevent cancer progression [5]. In

this study, Wang et al. highlight three high confidence

oncogenic miRNAs (miR-100, miR-125b and miR-

199a) and one tumour-suppressive miRNA (miR-194).

Wang et al. focussed in on miR-194. They observed

that the greater the amount of miR-194 present, the

more favourable the gastric cancer prognosis. They

also showed a reduction in miR-194 levels as the

tumour stage progresses, suggesting miR-194 acts a

tumour suppressor [4]. This led the researchers to ask

how miR-194 leads to favourable prognosis of gastric

cancer.

MiRNAs generally act to reduce protein production

from their target messenger RNA (mRNA) molecules.

The absence of a specific protein can dramatically alter

the behaviour of a cancer cell. There are two main ways

in which miRNAs function: either miRNAs can target

the mRNA molecule for destruction which removes the
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instructions for the production of a specific protein

from the cell, or they can prevent the synthesis of the

protein encoded in the mRNA (Fig. 1).

Wang et al. used a method called RNA sequencing

to identify mRNA molecules expressed in gastric can-

cer cells which are controlled by miR-194. They

uncovered that miR-194 is likely associated with better

prognosis due to its regulation of a gene named

CCND1 [4]. The encoded protein CCND1 plays an

important role in cell division, which in turn is a key

component of cancer development. Therefore, it is

likely that the reduced cell growth and suppressed can-

cer progression observed in the presence of miR-194

are a result of downregulated CCND1 levels [4],

although additional targets of miR-194 identified

through RNA sequencing have not been ruled out.

The researchers demonstrated that miR-194 controls

CCND1 levels in two different sets of gastric cancer

cells, strengthening their findings. Nevertheless, this

RNA sequencing method can only detect mRNAs tar-

geted for destruction by miR-194 (as in Fig. 1A), and

not those for which miR-194 prevents protein synthesis

without degrading the mRNA (as in Fig. 1B). This

aspect could be investigated further in the future work

to increase our understanding of the function of miR-

194 in gastric cancer and possibly identify additional

important targets.

Another recent study has tested the potential for

using a set of circulating miRNAs as biomarkers for

the detection of gastric cancer in patient serum sam-

ples [6]. If the miRNAs identified in the study by

Wang et al. are also detectable in the population of

circulating miRNAs, they may be useful additions to

improve the panel of miRNAs used for gastric cancer

detection, stage identification and prognosis assessment

in the future.

Conflict of interest

The authors declare no conflict of interest.

Author contribution

SG wrote the article and prepared the figure.

References

1 Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA

and Jemal A (2018) Global cancer statistics 2018:

GLOBOCAN estimates of incidence and mortality

worldwide for 36 cancers in 185 countries. CA Cancer J

Clin 68, 394–424.
2 Condrat EC, Thompson DC, Barbu MG, Bugnar OL,

Boboc A, Cretoiu D, Suciu N, Cretoiu SM and Voinea

SC (2020) miRNAs as biomarkers in disease: latest

findings regarding their role in diagnosis and prognosis.

Cells 9, 276.

3 Weinstein JN, Collisson EA, Mills GB, Shaw KM,

Ozenberger BA, Ellrott K, Shmulevich I, Sander C and

Stuart JM (2013) The Cancer Genome Atlas Pan-Cancer

analysis project. Nat Genet 45: 10:1113–1120. https://doi.
org/10.1038/ng.2764

4 Wang J, Zhang M, Hi X, She J, Sun R, Qin S and Li D

(2021) miRNA-194 predicts favourable prognosis in

gastric cancer and inhibits 4astric cancer cell growth by

targeting CCND1. FEBS Open Bio 11, 1814–1826.

5 Zhang B, Pan X, Cobb GP and Anderson TA (2007)

microRNAs as oncogenes and tumour suppressors. Dev

Biol 302, 1–12.
6 So JBY, Kapoor R, Zhu F, Koh C, Zhou L, Zou R,

Tang YC, Goo PCK, Rha SY, Chung HC et al. (2021)

Development and validation of a serum microRNA

biomarker panel for detecting gastric cancer in a high-

risk population. Gut 70, 829–837.

Fig. 1. Mechanisms by which miRNAs

regulate mRNAs. MiRNAs primarily bind

towards the end of the mRNA and prevent

protein production by either (A) recruiting

factors to degrade the mRNA so this

information to produce the protein is no

longer present in the cell or (B) bringing

factors to the mRNA that block the

synthesis of the protein encoded in the

mRNA.
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