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Advances in Relationship between MicroRNA and
Development of T Lymphocyte
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Abstract MicroRNA (miRNA) is a class of small non-coding RNA molecules, 21~25 nucleotides long. miR-
NA can target the certain mRNA and modulate the gene expression at the post-transcriptional level. They play important
roles in diverse biological processes including immune. Recent studies showed that miRNA could regulate the develop-
ment and activation of immunocytes by targeting the critical signals of the pathways. In this review, we summarized some

recent research progresses of miRNA involved in the development, differentiation and function of T cells.
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Exportin 5 1
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Mature miRNA
(~22 nt) 1
MiRNP complex " RISC
(RISC) e
Lf — RISC____ — Target mRNA

El1 MiRNARE RS 1ERHLHI (RYE S % ST 5]1£20)
Fig.1 Synthesis and mechanism of miRNA
(modified from reference [5])

PL5 RNAWE F TN & A (RNA-induced silencing
complex,RISC) 45 &7, mRNAJEE K- _F (1) 75
it FmiRNARIRISC (1) & & A——miRNP A 3 (1,
A miRNA R 5741 5 mRNA 3'UTRANE 4
TLAME AR, B mRN AR RE PR e 181,
miRNA )5BS 7E AL B s .

MiRNA /K- (3 5 BEAT A0 st A7 B .
TR AL miRNAFE R 3L R 12X, nT AR i
B 1) 22 FHOR A ImRNA, AT L[R5 85 ([ 541 84
gk, HUT RImRNA )3 i AR g A X A7 —/NB P 41 T
Pict R ATEST o 7 (1 e B A e miRN A R 57 1,
DR A b1 A1 IR AN 52 A e BITAT 512 mRNAZK A1)
I,

2 TZHRE#A
TR 5 40 0 SR 958 T 456 1) 22 R T4 M, 7 e

HOM R, SR BN BAT e R ME R TR . i fit
N THM SO A A5 5 D7 M0l B A A BT,
VBT ML IR AT o0 A T Bt B AT AR . oG,
86 22 BE T A0 M 0 Ak ok B A 41 (Pro-T), T L 1
VAR R GEE N 0 i A 73 78 i R 4, T4 J iy
PRGN o i i b o3P R B AKX A 4

g, BICD4 CD8 X [ 4:(double-negative, DN) T4 }fd,
Ji 43k CD4"'CD8 XU BH P (double-positive, DP) T4l
JRLR B, d5z i U 4 240 i g S P g 43¢ AR I3 1P e
IR E R ARIE CD4 5 CD8 1) *LBH P (single-
positive, SP) T4 . FHEEIEFZIRAE KT BT
KZ190% 11 11 i 4 Ao 15 4 T U2 A8 (T cell receptor,
TCR)AfE S H & F 2 40 Al A4EE 548 (major
histocompatibility complex, MHC)AH 45 & fi # 175 5 1
T2 1 BRI B LR KL 5% 11 i 4 B X TCR fig
WU H S sk, 5 H 5 MHCEL A S htr g &t
5, AT U T . BN 5% 11 g 4t e i i BH
WP HEA MHCRESIE , @ Bl EF R B S
MRS 52 5 P 71T s A9 S R T4

TN 73 AR B ot — DR A2, w22
2 0 265 (PR 0 TR T, DA O 1 T 4H 6 7 250 B i s
Uit EORFEPAT . WU, VR R M 2 it —
AN R 2, B miRNATE T 500k & it
PR A f R W 5 AR AL, BT LA miRNAYE 4 5t
JE TAMLSAN KB B BRs e e e bn . H, X T4
Jf B R miRNA ) D Be A AT CL A #A .

3 MiRNAMTZAE A & T 2RI EIE1E R
IR B, miRNALER M M b 9% b R4 T A
H, JCHAETIHR AR R A« RN D RESE T
T 2658 0 S 3 R E T, 03 DA IR I P R s oA
T4 0P R s A R 60 R A ol 38 T 40 PP e s A
A2 R A, A B AR ) miRN AT B — AN S 2R 1) R 2
928, AN 7] miRNALE AN [7] B 30RE A 25 A Bl 2 T4
PRI E . TRk . BRI AR 7RI IRAE,
miRNA T 285 B TN LG5 . 24k 7 1) Rl f
PEINRE(K D).
3.1 MiRNAXSgRR AR B A THRE BT A= 1E A
3.1.1 MiRNAXT IR Lt e VB R WFST RN,
miRNAZE I B 40 i ot it F b A sh & EH .
Cobb 25U 1k %6 H AT miRNA it [ 1) i [l 1 47 1 g
I3 HT I, miRNA R B T B LAR G Th RE 1Y JefliT .
ST % & FLIHEAT Dicerlif i %, 45 9 8w, mibs
ZIN B A o i 5 4 82D T 90%, 5 BOMB 1 B B
(DN)Z AL IRk B, 3t — 25 00F B miRNATE T A FH
0 BB B B o A BH P U o B LA e
DIfef) & miR-181 5 0%, H miR-181a/bHA S HAE
FHOD, Li%0258 1 % miR-181aiF 4744t %3k, &
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#1 miRNAZETHEP A EZEINAE
Table 1 The main functions of miRNA in T cells

miRNA TANE T 225 iR

miRNA Functions in T cells References

miR-181 Promotes the proliferation of SP T cells [11]
Promotes positive selection of T cells, influences of TCR signaling translation and ~ [12-13]
transcription

miR-155 Pleiotropic regulation in many cells, such as B, T and dendritic cells; Regulation of  [16]
immune response and cytokine production
Necessary for the proliferation of Th17 cells [37]
Pleiotropic effects in the differentiation of Treg, germinal center reactions and cy-  [42]
tokine production

miR-146a Limits the number of T cells [17]
Repression the activation and number of CD4" and CD8" T cells by regulating NF-  [22]
KB pathway in negative feedback
Promotes the formation of Treg in high stress and suppresses the generation of  [43]
Thl cells

miR-17~92 Promotes T cell proliferation [23]
Promotes the formation of CD8" memory T cells [29]
Promotes CD4" T cell proliferation and Th1 cell function [32]

miR-182 Promotes expansion and induced by IL-2 in positive feedback [26]

miR-29a/b Repression of IFN-y in negative feedback [30]
Repression of Thl polarization [30]

miR-126 Promotes Th2 differentiation indirectly [33]

miR-326 Promotes the generation and function of Th17 in mice, and has high expression in  [35]
multiple sclerosis

miR-301a Promotes the production and function of Th17 in mice [36]

miR-10a Restraining the stability of the differentiation of Treg [40]

] 3858 TCRAF ‘538 % KA, 2T miR-181al)it
BRI AT BUE T B T AE kY, X o2& T miR-
18 1am] 11 FH T % 19 A 2 5, T sl 12 T IR 1) 235,
S WA R AL 8] = ) R RS P, DRI i TCRAG 5
(1) 00 30 R e S 31, R S 2 9 2 4 o i ) 3 A 7 BH
s 36 7 A A AR

0 i Ji 4 1R R & oA R, miRNAGE 2]
Iz R A A E R, Ho miR-1554E T4 e &
(1) G2 S N HOR FE B SR . TR N, miR-155/2
CD&" THH I HRA T 75 A e B b 75 I 04130, B o)
ANERAHEE, miR-15 5K PRI /N AR T A0 VS A J5 AN e
1B WAL -2FNTFN-y; eAb, miR-1555E RGN L)
P SETR AN AN e AT RCHh 3 52 BSOS TRk e 40 et
miR-146arE Tl & & 78 4 Sl P, #2211 %
PEAMHIIAE ] o 36 miR-146at /s U 20 A ik
B, miR-146aft %55 40 M e S 5 1, 455 T4H
MUBCR K . miR-146arE RAEPEH]. 1 BE4N fu 1
BN 300 P 2 A T TR S S 38 T R S ) A T
IS AFFEAS [ miRNARAE - BLE], AT LS 0 A
A0 B 440 P ) 5 T R A A B, O S 5 (1)
TR I S

3.1.2 MiRNAXT AR & mfom i eg e R
|- Bz il d (thymic epithelial cell, TEC) A i i o T4 i
MR E ~ AR AR i 52 2 I A B8 . MIRNA
1) 23 35 % TEC 1) 41 J FN 4 5 kT £1) 42 50 5 221 1 45
EH o H sk A F 4k HE & A nl(forkhead box nl,
Foxn )75 /i i b 5z 40 it (1) 5 ok R v AT B4R
Zuklys=5USiH oL R H Foxn1 F 24 R G X) Dicerfi# 24T
W, KRB TECH B2k miRNA KI5, 40 s TR0
AMEPE G TE G I, 3 R TECH) K B2k, 4T
miRNAZE TECH LA B TA/ERM . 5 4b, kXt
BUZEA T miR-29ali K IAIFIT, JH/ ) Bl i Ji a4k, H
TECHH M 175, J T8 B, wF5R M, By s|
R miR-29a5 I8 I, 18 L #0H TECHH i a-+4k
HRARIRIE, BAK TECK o- T8 2145 5 I HUR T,
T AE DR i i 52 21 Sk G 5 | & IRIR AR T R 445K
BEREAER . Bz, miRNAREAE B A i A
TH LR & R A AN B B, 6 LD Re ) dE— 20t
FE e T 28 H A THmiRNAXS TEH 1) R 42 X % .
3.2 MiRNAX RSN B 24 T4 i B 1A 124 F

3.2.1 MIiRNA*T 9B T2m e ¢4 44 & Fo ik & A )
MIiRNATESERFA A T M (1) 8285 77 1 2 A 32 1)
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FEH] . Chong %P i 71/ Bl CD4 41 i v 43 7] gk
4T Dicer. Droshaf1DGCRS8ZE il it ik R pl %, 3
KL T AFECD4 FICDS 4 A7 P 140 E T K
. TFT R U], miRNA R 2%t miR-17~925% ]
DU 3E 2 AN T B 1) 73462, miR-146ai8 i #
NF-«kB 1 SO v P 1M £ s 153 15 CD4*fTCD8" T
1M FR 05 22, PRI, miRINA Y 248 ) &k J T4 e ) e
AW HAEEER.

MiRNAE CD4" 48 o (1) 30% A1 14 58 I F vh 3%
U FE O E M A . Xiao%s PE L X4 miR-
17~92fE AT R N IE 3RIE, KINALFE CD4 F1 CD8 4
HLAE P 1R A1 A T 40 o o 1 K FE 8, (R R e AT
miRNABE I K/ BUrF, miR-17~928% (1) 434 nl #43
PR CDA N M (IS HE AE F7 . miR-181a%f CD4 41l g
(1) 3 5 AR H AT E B A Y, 982> miR-181alf) ik
HAS FHCDS T RIS 5 IMmEs2. otk
W, miR-9 7] #5] Blimp 1 11 Bel6 X CD4A 4 i (1) S i
Ve, 4E37 1E B K R TL-2 5 3047 40 s i 25, IL-2
S AR n 2 1 miR-182 (314, 1l i #1fi] Foxol £ [
(10) 29 10 > 1 it 240 Mo 394 5, 0E T R R IE e o A ST
miR-2 1t A3 i 0 PDCDAEE 1 k38 hin T4 a5k
TR AR, GX e ELAT P45 VE T miRNAGE i 4y
FHELAE T JE BEmiRN A f R 45 0 48

55 CD4 41 oA B, miRNATE CDS8* il iy F) S
R GE L RE T (R R AR F e A ek b . d i i 7.CD8”
40 i P 1) Dicerf§ i bk R 40, HIXR RGBT miRNA
75 CD8 41 i it AN G s it v ) e 42 1 1 2
L CD4* 41l o A 7], miR-17~927% ik 2 23 3 i CD8*
S M 1) S BB, UF B AR CD8 A M 34 G sk R P
FHEAE Y. CD8 i fur () Dicer i i b R ik £
L CD69 43+ 13 I, 3= 22 T miR-130F1 miR-
301 AE M I i 41 B35 5 RN 1F 55 1542 0] CD69 &
1%, Dicerfifi [f] g B4/ miRNA K 125 G BAAIG At g LA+
YR SXSERIFITUE B T miRNALE SN & TR i 30 A
PRI EZAE N, A BT AT miRNA ) 2 15
A HIE AR
3.2.2 MiRNAXT# BTt iB4Evem Sl
TN (T helper cell, Th) = %2 520 CD4" T4 i,
TEAE FHCPUB G A T G2 N 25 7 TR H AT F )4
o B TANM 3 ZAFE Th1Z0 M. Th24i A1 Th17
AL, ThIZMe 2 IL-1235 574, H
B [KF 4 IFN-y. Th2A1 Th1740 ffd 3= % 1L-4

FIL-615-F 7 4, Th174 i 3= ZEia ik 43w 40 i A 1
IL-173R A3 N2 . 1 miRNARAE G 40 i R
GG B 2 R, ORFFEXT Thb A 40 i I &R 1)
IHACTBURNE, YERR IR S D hE .

MiRNATEST Th1 Ak J7 1 B A HEZ 1 1EH, Wt
R, Dicer i 2% 1f TN 2> H RS ) Th1 40 i 7
LS . miR-29Z 5 % Th1 40 i iy 425, HL ok
KAl S ECTh1 40 B AL i Bl b, o 3R 0K 5 %I % 2%
il X F LA T miR-29 H 2 5 Tebet. EomesHi
IFN-p[¥) mRNAFHFAEFH, %540 J (B 5 2 AH ke 1140
HEH . BR T miR-292 4k, miR-125b7E 45 41 iy 1
RO A EEAEH . miR-125bn] 1@ i 4
) TRN-yLE A 14— R 470 TN 534 I D51 0 o 4 g
TR A FNEEECY . BF5TR B, miR-155F1 miR-
17~92f%# AT f¢ 32E Th 1 41 B 1 7 A0 AN G 28 S B2, ]
i, miR-17~92 % S TFN-y A= B T 0 5 1, Herp & 4% o
FAEH &£ miR-19b.

023 miRN A IF 55 7T {2 8E Th2 41 Ha (1 7314
WEFUR I, miR-1267E (L 3k Th2 4 il 734 75 TR AR FE4F
H o Mattes %1 i & Y4 miR-126 1 ik, 25
Th2 4 ALK IE, 1% T miR-126 EL #4817 OBF.1/
BOB.1, Skl R PU.1, 1 PU. 13 Th240 il
53 A e S R GATA X J%-3(GATA-binding protein-3,
GATA-3) 52 K 1, FrEA, miR-126X) Th241 it 2
A AR

Th1740 Jd 7] 4394 TL- 17 F1 TL-2255 41 il X 1 A
T8 & Rk, BECUEM, 1 m R BN B E
miRNAZ} 714 miR-326. miR-301a. miR-155/1miR-
132/212/% 4. miR-326 1)1 HTAL T2 18 i 40 i1 71 1
5 Es- 155 DR (1 28 T (2 3E Th1 740 B i 20465
Mycko%5 P97 K B, miR-301a7E Th1 740 i 4%
i, R IE A TL- 638 5 i OGB4 ) B 11 PIAS3,
1 IL-6%F Th1 740 M 73 AL A2 BEAE o 7F miR-155
B 10/ B B0 Th1 740 234K R 30 R), #F 578
B, miR-155n] a0 40 i PR 15 5 A% S 4ol 2
1(suppressor 1 of cytokine signaling, SOCS 1)/ H T
155 5 5 B e ST TR 1l BT
3.2.3 MIiRNA*TEY HTafe ey BastEm WALk
T4 iU (regulatery T cell, Treg) LA i fH Dhfg, =
52 Mz M pom i R AR . 1F 2 miRNATE#;
AP Treg i M B AT A o 7E Treg4h i fIK
FI4 ) miRNA ¥ 24 miR-24. miR-3151 miR-210,
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Pro-T
miR-155
miR-17~92/PTEN
DN
miR-181a
I— miR-150/c-myb
DP
|— miR-146a/p50
] ] —— | miR-155/S0CS1
|~ miR-29/FN-y | miR-17~92/PTEN m{R-” 0 miR-301/PLAS3
Rt miR-326/Ets-1

@ @

miR-155/C-maf
miR-19b

Activation@ @

miR-126/PU.1

~® ™

miR-10a/Foxp3
miR-142-3p/AC9
miR-155/SOCS1

El2 miRNAsS 5iF T T4RA S 1L R ThaE
Fig.2 miRNAs regulate the differentiation and fuction of T cells

EATT AT A Treg 4 i & & R BE FT 40 75 1) e s IR
F Foxp3 ) iAP), miR-10av] Ul mRIAS L
Treg4H M (142 . 5T, FEmT T8 i 405 H At 25
2L B Foxp3 ML, 175 5 Tregdl o i) 746140,

Dicerfi i % 7, Treg4i f 388 55 (1) yak /> R B T
miRNAX 4ERF Treg 4 Mo F 24 ¥ 224 H, Horh, miR-
1SS TREME T 2. LufH R I, miR-1557E
Treg il i v i L3R 3%, G 1] SOCS T AT TL-2/
STATSA% ‘5t B% 3G 0, KT Treg 4H A ¥ A2 25 A0 38 4 0
PR 2 F B .

W2 4546 X 455 82 11T 1 (special AT-rich se-
quence binding protein 1, SATB1) e 4 57 i Ji 41 o 43
AN T AR Jf 398 5 (1) H B 4 sk IR, SATBI ] B 4%
A 18] Foxp3 R AEAE FH, miRNA W 2% (1 #2545 FH vT 4
FF Treg i L) 1E 5 73 3 IE 7 Dicerlil§ i FR 1 Treg
AN, SATBI w14 Jf52 miR-7. miR-18a. miR-
21, miR-34afl miR- 1554, €A #8 AT 4 h]
PN SATB 1 IE™ . miR-146aft Tregl il
()L A AR STAT 1 3R3%, A Tregi fg 4Kt Thl
S B A A — N IE S IR SR . A
miR-145F1 miR-142-3pPAKZRIE 7T LL> 51 B %) 4
JH B3 TIbR E2 40 e AH G T 5L -4(cytotoxic T lymphocyte-
associated antigen-4, CTLA-4)F1J¢ R IA L 9(ad-

enylyl cyclase 9, ACO)KHMEINER , & cAMPIFI
WO AE Treg 40 L R ¥4 S B AW HIAE T o 25 L PTid,
Z Bl miRNA R L% Treg 20 M 1) S D fig , kM 5%
W HLAAR R B P47 o ST miRNAFRR AT 4 H 5
Ha I8 5905 1R R AR BT Y 2 (AL ) L

WIEI2F7R, miRNARIZE 1R HRA 2 T4
JRIARE « RS BB B, ARl miRNA K
PR AN

4 NEERE

HHT, % T miRNA G2 Dy 58 45 FE R LI
WAL PR T /DB miRNA, T T K G AL FAI1E
FH It R A miRNA P 25 (1) 18 42 4/ FH A i oK 58 4= 1 B .
X miRNA 4 [ RN T, GEMs A A1 787> T iR
miRNATE Gt 95 78 4 1) OB DA e s i 2 b A
EAAAT BT FATT Iy B R e 95 Z 40 1 U 5 HLBE,
A BT AR 9% 248+ miRNA A F 8 55
KBRS, IR TT e s« 4EdP LA
i Bt — 40 gt
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