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Major depressive disorder (MDD) is a prevalent psychiatric disor-
der associated with significant global burden for individuals, families,
and society at large [1]. MDD is frequently chronic and resistant to
treatment. Despite the availability of numerous effective treatments,
the majority of depressed individuals remain undertreated and treat-
ment outcomes remain unsatisfactory, with insufficient numbers of
adequately treated individuals achieving symptomatic remission,
and many requiring multiple treatment trials [2]. Clinicians currently
have little biologically-based guidance available to aid them in effec-
tively matching depressed individuals with the treatment that is
most likely to benefit them, nor is it currently possible to accurately
predict the development of depression in those who may be at risk.
These issues have led the field to expeditiously identify and evaluate
potential biomarkers that may allow for meaningful prediction of dis-
ease onset and course, as well as greater precision and targeted treat-
ment approaches for individuals with depression.

Several individual biomarker candidates have emerged in recent
years and have shown promising associations with characteristics of
depression and prediction of treatment response, but none as yet are
routinely utilized as part of clinical care. The symptomatic heteroge-
neity associated with depressive disorders, coupled with the vast
numbers and complexity of associated biologic, neurochemical, and
physiologic processes has made progress slow, albeit steady [3].
Thus, the field is still in the very preliminary stages of evaluation of
putative biomarker candidates to inform the clinical care of depres-
sion, with subsequent investigations needed to establish potential
clinical utility, as well as the need for integration of multiple and/or
multimodal biomarkers to increase precision.

Circular RNAs, or circRNAs, have increasingly gained attention as
promising biomarker targets to inform disease diagnosis and
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prognosis. CircRNAs are long non-coding RNAs that are closed in a
circular formation due to covalent joining of backspliced exons from
a single pre-mRNA [4,5]. CircRNAs are involved in a wide variety of
biologic functions, including regulation of cell proliferation, direct
and indirect regulation of gene transcription, regulation of protein
function, and sequestration of microRNA [4�6].

Accumulating evidence supports the use of circRNAs as meaning-
ful biomarkers for cancer diagnosis and prognosis across multiple
cancer types [7], as well as for multiple immune-related diseases
[4]. Emerging evidence has also implicated potential roles for
circRNAs in psychiatric disease, including schizophrenia, bipolar
disorder, and MDD [6,8]. CircRNAs have also been associated with
cognition and neuroplasticity, and despite having several overlap-
ping functions, circRNAs can be differentiated from linear RNAs
by their stability and continuity in involvement with cellular
functions, leading to them being informally referred to as “mem-
ory molecules” (p. 3, [9]).

The recent publication by Shi and colleagues in EBioMedicine [10]
examines the potential relevance and suggested eventual clinical
utility of circRNAs in the context of diagnosing and treating MDD.
The investigators first identified circRNAs that were differentially
expressed in depressed individuals compared to healthy controls; as
these circRNAs are derived from the FKBP8 and MBNL1 genes, they
were referred to as circFKBP8 and circMBNL1. The investigators next
confirmed differential expression of the identified circRNAs in a vali-
dation sample. Depressed participants in the validation sample then
received active or sham repetitive transcranial magnetic stimulation
(rTMS) treatment, and those who received 4 weeks of active rTMS
had significantly higher levels of circFKBP8 compared to those receiv-
ing sham treatment. Furthermore, circFKBP8 was negatively corre-
lated with both self- and clinician-rated depressive symptoms, and
positively correlated with serum brain derived neurotrophic fac-
tor (BDNF) levels. In addition, both circFKBP8 and circMBNL1
expression was positively correlated with amplitude of low fre-
quency fluctuations (ALFFs) in the right orbital middle frontal
gyrus in MDD patients, as assessed by functional magnetic reso-
nance imaging (fMRI).

While there is certainly much additional work to be done with
respect to identifying a clear role for circRNAs in diagnosis and treat-
ment of depression, studies such as that presented by Shi et al. [10]
highlight important associations observed between circRNAs and
depression that warrant further examination. Importantly, the
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investigators’ examination of the relationship between circRNAs,
depressive symptoms and treatment response, and associated bio-
markers of depression (i.e., serum BDNF levels and neuronal activity
as assessed by ALFF), demonstrate the multifaceted approach that is
needed to ultimately identify clinically useful biomarkers. The
authors appropriately suggest caution in the interpretation of their
results and the need for subsequent investigation. This is important
given that existing evidence regarding circRNAs potentially involved
in MDD and other psychiatric disorders has been inconsistent across
studies, and the biologic relevance of these associations is not readily
clear.

The complexity and characterization of how circRNAs function
and their relevance to psychiatric disorders is still being elucidated.
However, comprehensive examination of circRNAs in MDD, such as
that provided by Shi and colleagues, demonstrates multi-modal and
novel analytic approaches that can advance the field and move us
closer to attaining clinically useful biomarkers to guide depression
detection and treatment.
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