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A B S T R A C T

Cancer is one of the leading causes of death worldwide with a high risk of incidence and mortality. Long non-
coding RNAs (lncRNAs) have been shown to participate in various biological processes, including tumorigenesis
and progression. The HOXD-AS1 (also known as HAGLR and Mdgt) gene is located between the HOXD1 and
HOXD3 genes in the HOXD cluster and has been reported to play a critical role in the development and pro-
gression of cancers. This review summarizes the current knowledge on the biological functions and mechanisms
of HOXD-AS1 in different human cancers, including bladder, cervical, colorectal, gastric, ovarian, and prostate
cancers, glioma, hepatocellular carcinoma, melanoma, osteosarcoma, and non-small cell lung cancer. The
aberrant expression of HOXD-AS1 in these cancers was related with clinical features of patients with cancers.
HOXD-AS1 regulates the growth, invasion, and migration of tumor cells through different underlying me-
chanisms. In conclusion, HOXD-AS1 may be considered as a promising diagnostic/prognostic biomarker or a
novel therapeutic target for cancers.

1. Introduction

Cancer is one of the leading causes of death, with global death due
to cancers in 2015 reaching 8.8 million, which was an increase of
17.0% over 2005 [1]. According to recent cancer statistics, approxi-
mately 14.1 million new cancer cases and 8.2 million deaths occurred
worldwide in 2012 [2], an estimated 4.3 million new cancer cases and
2.8 million cancer deaths occurred in China in 2015 [3], and 1.7 million
new cancer cases and 0.6 million cancer deaths are projected to occur in
the United States in 2018 [4]. With increasing morbidity and mortality,
cancer has become a major public health problem worldwide. In the
past few years, many molecules have been studied as biomarkers for
diagnosis/prognosis and molecular targets for cancer therapy, including
long non-coding RNAs (lncRNAs).

LncRNAs are poorly conserved and operationally defined as non-
protein-coding RNA genes that are more than 200 nucleotides in length
[5]. According to the relationship with their adjacent protein-coding
genes, lncRNAs can be roughly classified as sense, antisense, intronic,
bidirectional and intergenic lncRNAs [6]. They regulate fundamental
biochemical and cellular processes by diverse mechanisms at tran-
scriptional, post-transcriptional or epigenetic levels [7]. Their primary
methodology is as follows [7–12]: i) as decoys, lncRNAs can interact

with transcription factors to interfere with transcription; ii) as sponges,
lncRNAs can adsorb microRNA and subsequently prevent mRNA from
the microRNA-mediated degradation; iii) as scaffolds or bridges,
lncRNAs can directly interact with proteins to modulate protein ac-
tivity, alter protein localization, or affect the structural or organiza-
tional role of proteins; iv) lncRNAs can recruit chromatin modifiers to
alter the level of chromatin modification and then affect the expression
of genes; and v) lncRNAs can directly interact with mRNA to suppress
translation, modulate alternative splicing patterns or affect the stability
of mRNA.

In recent years, an increasing number of studies have shown the
important role of lncRNAs in cancer [13–15]. Generally, lncRNA dys-
regulation contributes to initiation and progression of tumors by reg-
ulating proliferation, invasion, metastasis, and survival of tumor cells
[16]. Moreover, lncRNAs may be used as potential diagnostic or prog-
nostic biomarkers and therapeutic targets [17]. HOXD-AS1, also known
as HAGLR (HOXD antisense growth-associated long noncoding RNA)
and Mdgt, is transcribed from the HOXD cluster and its gene is located
between the HOXD1 and HOXD3 genes on human chromosome 2q31.1.
It has been reported to play important roles in gut development [18]
and processes associated with various cancers. In the present review,
we searched for a term (“HOXD-AS1” or “HAGLR” or “Mdgt”) from the
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