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[Abstract] In genomic transcripts of mammalians, long non-coding RNA (IncRNA) is an important group due to its
considerable absolute number as well as numerous types. By means of base complimentary paring or spatial conjunction
with certain three-dimensional structures, different IncRNAs interact with other biological molecules such as proteins, RNAs
and DNAs to exert different biological functions. Together, they constitute a regulatory network both intricate and delicate.
More and more researches show that IncRNAs play important roles in the regulation of innate immunity, such as determining
differentiation of innate immune cells, adjusting expression of inflammatory factors and participating in host-virus interaction.
In this review, we described the biological effects of IncRNAs in innate immunity, and further illuminated the molecular

mechanisms. Finally, we discussed the strategies and technologies for carrying out researches on innate immunity-related IncRNAs.
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Tab 1 Biological functions and molecular mechanisms of innate immunity-related IncRNA

LncRNA Function/mechanism Reference
Lnc-MC Promotes monocyte/macrophage differentiation of THP-1 cells and CD34 " HSPCs [34]
Soaks up miR-199a-5p and release ACVR1B expression (ACVRI1B is an important regulator of monocyte/
macrophage differentiation)

Morrbid Modify myeloid cells’ (neutrophils, eosinophils, etc.) lifespan by increasing cell death [29]
Inhibits transcription of Bcl2/11 by interacting with the Bc/2/11 promoter-repressive PRC2 complex

Lnc-DC Crucial in maintaining DC differentiation [10]
Blocks dephosphorylation of STAT3 to strengthen the STAT3 signal pathway

Rroid Maintains homeostasis of NKs/ILCls [35]
Promotes /d2 expression specifically by interacting with STAT5 and modifying chromatin accessibility

LncKdm2b Sustains the maintenance of ILC3s by promoting their proliferation [36]
Recruits Satb1 and the NURF complex onto the Zfp292 promoter to initiate its transcription

PACER Promotes COX-2 expression [37]
Binds to NF-kB p50/p50 homodimers, which are transcription repressors that target COX-2 promotor

THRIL Is required for induction of expression of multiple immune-response genes, especially 7NF, when monocyte- [8]

macrophage lineage is stimulated by Pam3CSK4
Associates with hnRNPL to form THRIL-hnRNPL complex which can binds to the 7NF promoter to increase
TNF gene expression

NEATI Regulates IL-8 synthesis after immune stimulation [38, 46]
Alters localization of the /L-8 repressor SFPQ from /L-8 promotor by sequestering it in paraspeckles
AS-IL-1a Induced by Pam3CSK4, LPS, and poly (I:C) in BMDM to regulate /-1 levels [39]

Promotes /L-10. expression by recruiting polymerase Il to the /Z-/a promoter
LincRNA-Cox2 Negatively regulates hundreds of inflammatory gene sets [11]
Interacts with hnRNP-A/B, hnRNP-A2/B1, and SWI/SNF to suppress expression of hundreds of inflammatory
genes in transcriptional level
Lethe Negatively regulates NF-«kB-related inflammation [9]
Competitively binds to the p65-p65 homodimers (p65 is also named as RelA) to inhibit their binding to
promotors of NF-kB-dependent inflammatory genes such as /L-6, IL-8, etc.

LncRNA-CMPK?2 s strongly upregulated in HCV-infected human hepatocytes [40]
Suppresses expression of several antiviral [FN-stimulated genes, which favors HCV replication

AS-IL-15 Significantly suppresses LPS-induced /L-15 expression in RAW264.7 cells [41]
Regulates RNA polymerase Il recruitment to the /L-1 locus

NeST Promotes the expression of /FN-y in Th1 cells downstream of Stat4, Thet, NF-kB, and Ets] [43, 45]
Recruits H3K4 methyltransferases at the /F"N-y promoter

HULC A genetic variant in HULC IncRNA leads to the risk of developing HBV-related hepatocellular carcinoma in a [47-48]

Chinese population
Suppresses miRNAs including miR-372. MiR-372 is important to reduce the translation of PRKACB, which
induces CREB phosphorylation in human liver
EBER Encoded by EB virus; highly expressed in EB virus-infected cells; induces DCs to form a mature phenotype, [49]
which enables them to have the antigen presenting capability
Can be specifically recognized by TLR3, which induces the production of ITFNs and inflammasomes
PAN Encoded by KSHYV to facilitate its duplication [51-52]
Promotes transcription by inducing separation between virus coating and genome; regulates epigenomic modification
to increase virus replication by recruiting demethylase UTX and JMJD3 to DNA
LncRNA-ACODI  Upregulated during different virus infections both in vitro and in vivo [23]
Directly binds to GOT2, of which conformation is then altered and thus enhances its catalytic activity. This
results in a great change of metabolic pathway, which facilitates virus duplication

IncRNA: Long non-coding RNA; LincRNA: Long intergenic non-coding RNA; HSPC: Hematopoietic stem progenitor cell;
ACVRIB: Activin A receptor type 1B; Bcel2111: B-cell lymphoma 2-like protein 11; PRC2: Polycomb repressive complex 2; DC: Dendritic
cell; STAT: Signal transducer and activator of transcription; NK: Natural killer cell; ILC: Innate lymphoid cell; Satbl: Special AT-rich
sequence-binding protein 1; NURF: Nucleosome remodeling factor; COX-2: Cyclooxygenase 2; NF-kB: Nuclear factor kB; TNF: Tumor
neucrosis factor; Pam3CSK4: Pam3CysSerLys4; hnRNPL: Heterogeneous nuclear ribonucleoprotein L; THRIL: TNF and hnRNPL related
immunoregulatory long non-coding RNA; IL: Interleukin; SFPQ: Splicing factor proline/glutamine-rich; LPS: Lipopolysaccharide; BMDM: Bone
marrow-derived macrophage; hnRNP: Heterogeneous nuclear ribonucleoprotein; SWI/SNF: SWltch/sucrose non-fermentable; HCV: Hepatitis
C virus; IFN: Interferon; Tbet: T-box expressed in T cell; Ets1: E26 transformation-specific proto-oncogene 1; HULC: Hepatocellular
carcinoma up-regulated long non-coding RNA; HBV: Hepatitis B virus; PRKACB: Protein kinase cAMP-activated catalytic subunit £;
CREB: cAMP response element-binding protein; EB virus: Epstein-Barr virus; TLR3: Toll-like receptor 3; KSHV: Kaposi’s sarcoma-
associated herpesvirus; UTX: Ubiquitously transcribed tetratricopeptide repeat containing, X chromosome; JMJD3: Jumonji domain-
containing protein 3; GOT2: Glutamic-oxaloacetic transaminase 2
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Fig1 Molecular mechanisms of functional IncRNA

(D Decoy: LncRNA combines biological molecules such as proteins in a titration manner, thus hinder their function; @) Sponge: LncRNA absorbs

miRNAs, making them exhausted; 3 Scaffold: LncRNA connects two different proteins to make them a functional complex; @) Guide:
LncRNA recruits other molecules to a target to exert their functions; 3 Interacts with mRNA: LncRNA specifically connects with certain mRNA

to interfere with its splicing activity; (6) Changes protein’s structure: LncRNA directly connects with enzymes, changing their catalytic activities

through allosteric effect; (7 Transcription of IncRNA locus: Transcription and splicing of IncRNA is necessary to induce expression of nearby

protein-coding genes in some circumstances; (8) LncRNA locus may contains functional elements: The enhancers imbedded within IncRNA locus

may be key to expression of nearby protein-coding genes. LncRNA: Long non-coding RNA; TF: Transcription factor
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& B ( B-catenin) F7& & H mRNA F7|, K
RNA-RNA — Bk, 13X 2% mRNA # #1155
BREPY; ERMET, — AR F Staul (—FF
mRNA [§## F 7)) £ &4 5 RNA (half-Staul-
binding site RNA, 1/2-sbsRNA ) #y IncRNA # it 5
mRNA 3’ 3% JE 81 3% X B Alu JC £ 5T 4 B3t B
Staul &Lk, {E# Staul 5 mRNA 44, $3
mRNA % ##),

3.6 FAEMAE LncRNA 5 % fhlg £ d 4
b, BEREE, A MENG RS, L
Hppf Y, ATRIE S FREED R, 2017 F 12 A
KARBAARIN, £EAFEEEFT - NERW
IncRNA IncRNA-ACODI %3k B % ftd, HE#HS
A 40 j R B R A EBR 4% 2 B 2 ( glutamic-oxaloacetic
transaminase 2, GOT2) , {#15 & 41 B9 1E i /& B9 A4
RHE, - FREWENTE, DEY RGN
WA, TR 2 A P

37 %5 IncRNA KR E#HFARARAAEN FFH
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