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Fig. 1 Molecular mechanisms of thymic Treg cell development
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() FR T F AR A, T4 R — AN e A A



2013; 40 (12)

FRIE, &: RAZLATE T HEA B LN RER

* 1189

nTreg 41 M FE®. AR AW Z, 75 CD28 /) il 5k
CDS80/CD86 MAIFR /N, Treg 41 Mo £ B 2 Uik
A, [FRE, WM B7 HIAPUAEANR, AT
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Table 1 TCR signaling molecules in
thymic Treg cell development

F1 TCR Tiis9FXf nTreg 48 7 LAI$2MT

TCR F¥#5+ Xf nTreg K& s AEH 2% R
P56lck TAEH [29]
P59fyn TAEH [29]

LAT TAEH [30]
SAP-1 TAEH [31]
Zap-70 ik [32]
PLCy-1 freidt [33]

RasGRP1 ek [34]

Raf ek [31]
Vav-1 £ [35]
PKCo eIk [33]

PTPN22 £ [36]

42 NF-xB ESi&#%E
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SE J IR 40 B 52 1) 434k A nTreg I EEAE 500 1. W
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TR Ay AR R AR RAR, Has EUR R A
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S| S i PN nTreg A5 K 40 i 250 108 B A B,
WA B PKCO 52 3 TCR 15 5 (1 ) U5 4 0%
CARD-containing MAGUK protein 1 (CARMA1). B
cell lymphoma 10 (BCL 10) LA & MALT-1 41 & 1 &
HW, M R kKR B, FFE, TGE--
activated kinase 1 (TAK )W ] DA 2t iRk, A
NF-kB EE W&, HB 1 c-Rel A%, 455
F] Foxp3 ) CNS3 [X I+, f#% Foxp3 &ik. [[Ff,
RSN A NF-B 1) 11 I 40 i fig 375 3 52 2 1) nTreg
IR,

4.3 Akt-mTOR 55i&#E

Akt-mTOR 8 2% 11 2 40 i A ) iR i 25 i
18, 1 iTreg M5 3 o0 Il B bk 5 88 290 1 1)
BE. S IAAE FEAE A mTOR @ M 14 S5l 7, 78
A RSN RT LR BT R N BN
CD4'CD25'Treg, ifi HIXH#f Treg 1A Foxp3, HAT
Fa e FNHITETE . Akt-mTOR B AT L TCR 15 53l
PO, W2 5 IR X A RS S
3, JE T MMRE KRG s, Lin 552
B, Sphingosine 1-phosphate (S1P) 1] LA ] i Jig
W nTreg (=4 KL ThfiE. T g0fuks =52k SIPR]
(/0 U Ji o 7 A2 B 2 1) nTreg, 1 SIPR1 %% LA
ANEREHPA LEIE R AN R nTreg. #E— P WFR K
L, SIPRI i 33k J5 3 Bk 1K) Akt-mTOR 5%,
R, A2 AL B SIPRI %3 R/ B AT LA 52
nTreg 1) & J S #0H1 D g . AKT ] BA Al Al
FoxO1 Al FoxO3 A% 5 Foxp3 WA 814546, M
1M 47 8 4% Foxp3 LM % ¢ . el A7 SCRE
mTORC2 41153 Sin [FIHE R AL S M i nTreg /K
ST, RN A S AW, AR AT
Akt [FI75 PR,

4.4 1IL-2-STATS ES5i&%

IL-2 25 S &W0E T AN — R A5 518
%, fH5 MAPK. PI3K. STATS %%, [ Treg i
Jfarb, STATS J& FEEfE Sils, o4 PI3K 454k
Treg P 7K F 1) PTEN Jrdifil. /LB 2% STATS
Ji, Treg &k, 1X— it IL-2 I IL-2R 62k 2K
L IFH, 7E IL-2 524k B HEG /N AR i Kk
AIEVEN STATS J5, <3Pk S IR 40 il Foxp3 If&
KM STATS J i 45 575 Foxp3 A 81 H1 CNS2
X, 40 CNS2 X CpG & (1) F 3 Ak ok B 42 45
Foxp3 M3k . TL-2 0% (1 40 B 5 (i 1L-15,
IL-7) A LA STATS 5 i@ A2 F IL-2 3244 y HER
1 Foxp3, M1 Treg MIAFHG. ALK = 136
SIS RERW], S iR A R A I I
FRNFN, SUCERIR nTreg FIELE], I H.
TER AR R ETAE R, X 0] G2 i 5
IL-2 FUHE 5 IE IR K EK).

45 TGF-g 55&%

KEWFFCUE, TGF-B X T4 EWI 4 T 405
) iTreg (115 T AT A AT sl BRI VE R, 222
L35 AL Smad3 1% S Foxp3 &k, 1l TGF-B
] LR nTreg (WA T, KA TGF-B 32 A6k [ 1)
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T OB & NP e B O
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iR A nTreg (4735 . 5 TGF-B 52 A4k 2K 1) /)N
B, Y nTreg § e, 2 82 G A3 n, X wT
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B IR R A, TGF-g XF T MR nTreg K7
Rl WMAHGEN b e SRSk £
HKAEHE nTreg MIAFIE.
4.6 NF-AT HHX{ES&RZE
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W E A ERE. IF B AN Sre FIEBERR AL 11K 24
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AIBESE A NF-AT {5 58 8, (H B ARPLHI A 5
RO, [ B R N E TCR G I BH Pk 6 5k
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Research Advances in Natural Regulatory T Cell
Development and Differentiation
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Abstract CD4'CD25" regulatory T cells (Treg cells) play crucial roles in the maintenance of self-immune
tolerance. Decreased numbers or functional deficiency of Treg cells result in development of a variety of
autoimmune diseases like multiple sclerosis and type [ diabetes. Moreover, Treg cells have been implicated in
inflammation and transplantation settings. Two types of Treg cells including thymic-derived natural Treg (nTreg)
and peripheral induced Treg (iTreg) cells have been identified based on their distinct developmental origin. nTreg
cells are derived in the thymus and express high level of Forkhead transcription factor Foxp3, nTreg cells exhibit
the suppressive function mainly in a cell-cell contact manner. nTreg cells develop in two steps largely shaped by
TCR, co-stimulatory and cytokines in the thymus. In the present manuscript, we will mainly summarize recent

advances regarding molecular and cellular regulation of nTreg development and differentiation.
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