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Abstract: Natural killer (NK) cells are important innate effector cells serving as the first line of defense
against certain infections and tumors. NK cells also play a role in regulating immune responses. NK
cells develop from hematopoietic stem cells in the bone marrow. The development, maturation and
function of NK cells depend on the regulation of microenvironment, intracellular transcription factors
and post-transcriptional regulations. MicroRNA (miRNA) is a group of small non-coding RNAs that
regulate the expression of target genes at the post-transcriptional level. It also plays important roles in
various life processes of NK cells, including regulating the activation and effector function of NK cells.
We showed that the miRNA profiles in NK cells changed with aging, which in turn affected the
development and function of NK cells. Based on the regulatory effect of miRNA on the development
and function of NK cells, miRNA may serve as a potential target to protect or restore the function of NK

cells in patients, thereby treating related diseases. Here, we briefly summarized recent advances on the

roles of miRNA in the developmental and functional regulation of NK cells.
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1k, NK 4iiffiF i CD16 1 KIR )k T+,
JATA AR CD34 "3 M T 20 i 1] 5ie 2 NK 40 ffd &
HHRE (& 1),

AN, SARBUEA NK ZAH L, B3 NK
ML miR-583 R IBREE, 1M miR-583
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Figure 1 MiRNA and its target genes involved in the development of NK cells (adapted from reference [13]).
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Al miR-30e o AT A3 o 88 ) A F/DN FRUZEFL 2R
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L P 400 i B 2h i, miR-1507"" NK 40 i %o B8 6, 2%
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miR-150
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miR-155
miR-583

miR-223 AYFIESFEH, miR-223 A] Bl ] KA
GzmB 1) 3'-UTR XM HR I 2= B i3RIk,
MAE IL-5 FIEE M5 miR-223 AIREAREAE
GzmB W35 THE P, miR-223 8 Al LLAFAE
F NK AR S A Al o s R Lo, 30 g
YHMIN ATG7, daE P B w5 w0 i) 2R A
MG ALY, b4, miR-378 #U[i] GzmB K 3'-UTR
X, FE{% NK 40053 GzmB IREST, A
miR-378 AY7KFKE A T HE S 2,

DL H AT E &R BTN BRONK 405 10 &
H RINGEEA W miRNA, B 2 X kS
5IEAT NK 4k & K UIEER miRNA 8T fi
AR

H1 i, miRNA AN{XTE NK i) & 7 F
AR E L EEEN, 7R NK )
Ag: 43 IFN-y, WORIEGER B MZEFLE mih
KRB k= 500 A AH KA miRNA
X NK 0T e« Hriskge Kb s s 1w ) )
RETE B o 26 1 X H AT E R IE 1Y miRNA K H:
FUIEIR BTV K A5 8 B R NK AR E
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miR-155, miR-15/16
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IFN-y secretion
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/ Cell cytotoxicity
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2 ETNR NK 4% RIIEERT miRNA (4% B 5% XXk [40])
Figure 2 MiRNA in mice that regulate the development and function of NK cells (adapted from reference [40]).
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F 1 #% microRNA BY¥8E E B I &k
Table 1

Target genes and functions of related microRNA

microRNA Target genes Function References
miR-181a/b Nemo-like kinase (NLK) Promotes the maturation of NK cells [15]
miR-15/16 Myb Promotes the maturation of NK cells [22]
miR-583 IL2Ry Regulates the differentiation of NK cells [41]
miR-155 SOCS1/SHIP1 Inhibits the expression of INF-y [42]
miR-146a STATI Inhibits the expression of INF-y [29]
miR-27a-5p CX3CR1 Migration of NK cells [43]
miR-182¢ NKG2A/NKG2D (predicted) Cytotoxicity [44]
miR-378 Granzyme B Inhibits the production of GrzB [39]
miR-17-92 MICA/B (NKG2L) Inhibits the cytotoxicity of NK cells [45]
miR-362-5p Cylindromatosis Promotes the expression of IFN-y, perforin, granzyme B and [33]
CD107a
miR-150, 30e  Perforin-1 Inhibits the cytotoxicity NK cells [46]
miR-1245 NKG2D Inhibits the cytotoxicity NK cells [47]
miR-30c-1* HMBOXI Promotes the cytotoxicity of NK cells [34]
miR-27a* Perforinl, Granzyme B Promotes the cytotoxicity of NK cells [35]
miR-142 SOCS1 Increases the expression of IFN-y [27]

PL_E S SEREFEER R X NK 2l & B B i
HIAEVEHE miRNA, SRTFEA R R4
miRNA Xt NK 41 & & LI ae i+t ss B
AR A RIE . EERIAR A, FE AR
AR, BAE/NRIAN NK 4 kT 55
e hae B BiE, £ NK 414k
I K NK A7 w5 T RE 1
R, NK 20 %) Sh e ik e B35 T Boe 48 /N Bl 2R
UG R R RE ™ peah, AR NRCE
REHN AR NK 2 Mg 3G hn B 345 a8 1 T
B, ZAF NK 23 S A0 B AT ] 50 3z AR /Y
Tk R,

T NK 4 F 2 gah k7o, %
3 X AR AR RN RE T ) CD277 NK
A (FLFE R1FIR2 NK 40) AR 7 4 PHL,
LMK/ CD27° NK iR 10 4
miRNA fFERE 25 . SHEBR/PERMIL,
10 MEE3%E miRNA FF7H 4 4~ miRNA (miR-27b-5p .
miR 222-5p. miR-224-5p Fl miR-467cd-5p 1%
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F/NER CD27° NK gk & FiF; 6 4
miRNA (miR-181a-5p. miR-322-5p. miR-34b-3p .
miR-126a-5p . miR-151-3p Fil miR-223-3p) {E&
/N CD27" NK 4ifigh RiBmE N, 5
% 306 &% P miR-223-3p & miR-181a-5p A ELTE
ZAE/NER NK 4k & RER .. EHEiE—2
WL HSC i NK & & MR RSN ZIGUER , 78
HSC ik miR-181a-5p 2353 HSC K&K
R3 NK 20 L BIREAR . RIS ZEH LB, A
f) NK 4 R AN NK 4 i & A s iR
miR-181a-5p B [ AR NK 4 A X #1020 i 5% 455 K 43
WA IR FRIBE ST, X RN AN BRAAR PO
R3 NK il Jitg He i B A S NK 41 2 B AR ) 3
RIFEA —5, HLHl F, miR-181a-5p il i3 1l
NK 4iig s NLK & BCL2 {33k M i % NK 41
i % & B h eI HIME A, AL s i
1t 50%0 3 5% miRNA J#05Y, miRNA (94
AAZ B 3R, R2, R3 NK 40 %k H B E5%
iK1, miRNA Xt NK 4l % & o fgA =24
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. WL, ZHAK miRNA 1978465 NK 41
B M BLE B MR AAA R R, X f2
N T 24 miRNA Ao ) 4 6 A A 4 56
PRI AT RE IR YT = 21K NK ALY & & F1o
FIE Tk oE3 S B2 e g A OGS0 R SRS 22—, AT
SR 2 AT N A R AL i LB

3 RELHRE

NK 4f i 5 by AL A S B s B oA 9 1)
SN AN, Y K T B B I RE O A AR A g
BLAAR S ™ R, FoT M, L 60 Fh
miRNA 237E NK i ik, FF7E NK 41k
H OB TE AR A R A AR,
miRNA ()% 5% J5 WA AW ) NK 4k &
(1 254 By B 10,

miRNA ¥} 25000 il sh R T, Rl 7E
YUK | miRNA B R IE R A ST,
Xtk I K AR TN 26 E A0 IR P
miRNA 254 ]\ 1 202 4 i S REFR (L T RE . e
un, 3F SARS-CoV-2 HIfH i RNA (mRNA) %
B0 & A R FHIE B T 36 F RNA 1)
FEW BUAIT R ML . miRNA 25575 1
SRR T, R RA AT BER BT & H R 1 e
S 1) i M K R A 6 1) miRNA, 4 miRNA
RS 2 NK 40 sl S ez 4, Dhek
3 NK 2 A a8 H b e 73 240 it 1 B 8 38 A T g
FHAIT RBEGR . AE AL B AR LB iR AR

SR, T miRNA JRIFEIE A ) 3'-UTR
DX, A5 AT i 200 i P 24 O PR i 2 4%
5 BRI Y A A G 2, [ miRNA 152 2
it P A 2R 1 B IR gD RNA R IRY, A1
L 2% 56 R AR HRTOCT miRNA AIWFSE
#15) miRNA 25I0F & M 2 —, MIfEA R Z
L 2 PRI o] FHPAE 2 B 0 M Ak S22 PR 28 S R
A 5 miRNA 25 Pt & S A 5 0 1) SE B
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