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To date, molecular regulation of dendritic cell (DC) differ-
entiation and DC-mediated immune deviation has been in-
completely understood. DCs, which have long been recog-
nized as highly potent antigen-presenting cells, play critical 
roles in linking innate immune functions with adaptive im-
munity. DCs belong to the hematopoietic system and arise 
from CD34+ stem cells in the bone marrow. After taking up 
antigenic materials, DCs process and present them to their 
membrane surface in the form of major histocompatibility 
complex (MHC) class I/or class II molecule-antigen peptide 
complexes, while concomitantly up-regulating costimulato-
ry molecules and secreting a number of cytokines triggered 
by ambient inflammatory signaling. As a result, T cell acti-
vation is primed via an interaction between MHC-peptide 
complexes and T cell receptor (TCR), helped along by 
costimulatory signaling. It is the cytokines however that 
determine T cells biasing to develop toward Th1, Th2, Th17, 
cytotoxic T lymphocyte (CTL) or others. DCs are also in-
volved in B lymphocyte maturation, Ig class-switching and 
antibody production. Beyond their antigen presentation 
function, DCs also play a critical role in tailoring immune 
response types and strength, mediating peripheral immune 
tolerance and maintaining immune homeostasis.  

A new study by Wang et al. identifies a lncRNA ex-
pressed exclusively in human dendritic cells (DC), called 
lnc-DC, which is involved in DC differentiation and T cell 
priming [1]. The authors found that the knockdown of 
lnc-DC impaired DC differentiation from monocytes, in 
vitro, and in mouse bone marrow cells, in vivo, and reduced 
DC-induced T cell activation. An important transcription 

factor, called signal transducer and activator of transcription 
3 (STAT3), was found to be the target of lnc-DC. Lnc-DC 
promoted STAT3 phosphorylation on tyrosine-705 site by 
binding directly to STAT3 and subsequently preventing the 
binding of SHP1 to STAT3 for STAT3 dephosphorylation. 
The STAT proteins were originally recognized in the inter-
feron system. A tyrosine kinase member called JAK is the 
primary activator of STATs. Other tyrosine kinases, such as 
Src and EGF receptor are also capable of activating STATs 
in certain given contexts. In line with this report, a previous 
study showed that STAT3 is a requirement of Flt3L-   
dependent DC differentiation [2]. However, in tumor mod-
els the activation of STAT3 may downregulate the expres-
sion of CD80, CD86 and IL-12 in DCs, leading to the inhi-
bition of DC activation [3]. In knockout mice, STAT3 was 
demonstrated as a negative regulator of DC function [4]. 
The underlying molecular basis of this apparent inconsist-
ence needs elucidation.  

The regulation of STAT3 by long non-coding RNA 
(lncRNA) is intriguing. Unlike 19-23 nucleotide-length mi-
croRNA or other short RNAs, lncRNA is longer than 200 
nucleotides and more abundant than small regulatory RNAs. 
LncRNAs exert their function through multiple ways: the 
process of transcribing lncRNAs can profoundly affect the 
ability of nearby genes to be expressed, due to its inhibiting 
RNA polymerase II recruitment or inducing chromatin re-
modeling; lncRNAs can also modulate the activity of pro-
tein-binding partners; and lncRNAs can be processed to 
yield small RNAs, such as miRNAs, piRNAs, and other 
small transcripts. Previous studies from the same lab have 
demonstrated that microRNAs such as miR-146 and 
miR-148/152 are involved in the regulation of DC functions 
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and other immune cell subsets [5], suggesting non-coding 
RNAs play an important role in immune regulation. How-
ever, whether lncRNAs are important regulators of the im-
mune system is poorly understood. The same group ex-
tended previous microRNA studies to the potential effect of 
lncRNA in immune regulation. By bioinformatic analysis 
and RNA sequencing (RNA-Seq), lnc-DC was screened and 
its action pathway was elegantly elucidated. It is believed 
that numerous long ncRNAs are misregulated in various 
illnesses. Whether abnormal expression of lnc-DC in DCs 
can be blamed for such diseases as cancer, infectious or 
autoimmune diseases is worthy of investigation. No doubt 
future study will provide many more unexpected insights 
into the functions of lnc-DC in physiology and pathophysi- 
ology.  
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