TEAIR LR #20 2 42 47 2016 - 01 - 08 1K
Chinese Journal of Tissue Engineering Research January 8, 2016 Vol.20, No.2

% WWW.CRTER.Org

AR ABFNESAICDA'CD25 FoxP3 CD127 Treg iR B
BRI LR

- IREE -

TR, & FE MEES, BMERe Y HAHAFRAEFEMERFER, VOB K eSS BIAER-SASEFR AT 20k kA

bl KT 430030, MEdAHBKFRFEFR, HALEXRF  430030)

SIRARIT: FHH, KF, ML, Z5H. NKRTRALE G CDA'CD25 ' FoxP3'CD127 Treq 74 7HZE HEH:19 HH{3). H H A

L FEHFIE, 2016, 20(2):236-241.

DOI:10.3969/j.issn.2095-4344.2016.02.015 ORCID: 0000-0002-9717-6461( 1 i)

SERIE I

ARABFIFESE CDA'CD25"FoxP3'CD127 Treg MR E! & #EitiE &

%’%%‘%Tﬁ# Et nTreg Z: MAdEEZIRFE ST L 8 e\ 4i Sk cDa”
BRI 1E JELL T 43 5 41 JE i P A% CD25'FoxP3'CD127 nTreg (14
T@ ?;;Ejg\%ﬁe;)fi LR T LYt R A ARSI T
A ERRY 4

Hu(iTreg) 4l T —p I EE WG
ML RErE, JFimat iTreg 41: ﬂ‘%mlfﬁ/l\*zﬂﬂﬂ@./ L 8 tayii A LAkl cD4*
SRR 4T 5 T I I e S CD25FoxP3CD127 iTreg [
R HE AT 5 f R RSN JE I SN A% 40 R AT TR 2 B AR 28 R TN 1A 40 P DL
Mgtz Gk AR TR 9 d SRS

SRR

AT MAE: T T MR RERIR N B B RN T MBENERE, 2 AR BRI T
MANE S 7= A IR R ME AT T 400, W Th3. Trl, CD8 Treg. NKT 4%, 5 A& B ERm M EE
RAEY), HRHRIE SBH S G o .

ERRE: MR AIRKRIE N Ak Rt ik FAT AL S R R, EAN R R AR
TEMEANFR LRI, MEDEIMERIVLER MR “RE” o BB a, MR A, JEEE Aa fl
AA FILHRIIRET AT L2 —FER (22 WARIREET), B AR B R .

HE

BE: N T 410(Treg) 2 h KT Treg(nTreg) i T 7 Treg(iTreg). H.% CD4"'CD25 FoxP3°CD127
TR A A Treg AL, {H/E nTreg 5 iTreg MU RRM L FEE, UL H AR IE AN R F 155 B AT
ANHHE.

BRY: TRIFLLEE nTreg 5 iTreg MANRRT L HEE,  FFIT 2 b7 23 12 40 A IR 7 (90475 250 AR v fi f 6 F
&1

Fik: M 5 B2 B4 i o B AR B A S RN A% 4 i, L 8 i 4 iR R Il (FACSCanto 1)
43HT CD4'CD25'FoxP3'CD127 nTreg (41 iR BRI H LRk gl i IR 7 O 00 K A1 i ¥/ A% 40 i 5 A4 4
B EM R AR B, ETRASMEEEEIE, 9 d 5Ll 8 i g AU W If o Hr
CD4*CD25"FoxP3'CD127 iTreg 4 g3 BRI I3k 40 i K 7 F 15 B o

FER545i$:. CD4'CD25'FoxP3'CD127 nTreg (F4=# CD4" T 41/ LLH 4 (1.5£0.70)%, HJLTFHrE 1
nTreg AMEIYRIE IFN-y | IL-2 80 TGF-B*, #fisr#&ik IL-10 Al IL-10"; [FlFh e feHi i ) 5 5 = HE Rk
IFN-y *. IL-2', IL-2*, IL-10"5 TGF-B*ff) CD4'CD25'FoxP3*CD127 iTreg; A nTreg MI4IMuE A 52
CD4'CD25'FoxP3'CD127 IFN-y IL-2 IL-10"TGF-B"#1 CD4"'CD25'FoxP3"CD127 IFN-y IL-2 IL-10 TGF-B*, }
dr 4 CDA™ T 40 a1 Eb 45123 531 4 (1.1+0.59)%F1(0.39+0.16)%:; iTreg [ 1% 41 it % %4l CD4'CD25* FoxP3"
CD127 IFN-y *IL-2 IL-10'TGF-B* #ll CD4'CD25'FoxP3'CD127 IFN-y *IL-2*IL-10°TGF-B*. &5 % #i1], CD4*
CD25'FoxP3'CD127 nTreg [(4FME & IFN-y IL-2°, RN/ & 10 M EKE T B, oiE R
PR A B TS AE AT 10, H nTreg 46 AR AN 1 18 S bk 40 o 35 75 2 AS S 8B i
TR AW AR RS, IFN-y TiTreg ¥IEWI R, 4 1/3 1 IFN-y ‘iTreg Rik IL-2%, 1T 2/3 1]
IFN-y "iTreg ik IL-2°, HIXW4 IFN-y *iTreg ¥J[RIIN 73 A 40 A 2 10 AL AE KR TGF-B. =2k
IR FHEALERK R B A A2 10 AT fiE & CD4'CD25'FoxP3'CD127 Treg HA f#u e il thfig i
JR A

FEHEiR:

HYRPp: A TR T 20 LY, ZHAE: AR T ZERAHER

236 P.O. Box 10002, Shenyang

110180

I, B, 1979 4,
LiETA, Rk, 2012 4
R EEERFERELY,
+, THEF, TENAF
REMHM. BHERE. A
FT apAREARR.

495 :R318
kAR RSB

G 5 :2095-4344
(2016)02-00236-06
Atz 2015-11-15
http://WWW.crter.org

Wang Hai-hao®, Zhu Li?,
Yang Pei-wen®, Guo
Qian-nan* (*Cardiopulmonary
Transplantation Institute of
Tongji Hospital, Department
of Cardiovascular Surgery,
Tongji Hospital, Tongji
Medical College, Huazhong
University of Science and
Technology, Wuhan 430030,
Hubei Province, China;
?Department of Hematology,
Tongji Hospital, Tongji
Medical College, Huazhong
University of Science and
Technology, Wuhan 430030,
Hubei Province, China;
*Tongji Medical College,
Huazhong University of
Science and Technology,
Wuhan 430030, Hubei
Province, China)

www.CRTER.org


http://orcid.org/0000-0002-9717-646

FHEFL S A KRTFIE S CDA'CD25 FoxP3'CD127 Treg A7/ HEFEHI L5

Crnens soumas et

Qfﬁaﬁ WWW.CRTER.Org

Wang Hai-hao, M.D.,
Attending physician,
Cardiopulmonary
Transplantation Institute of
Tongji Hospital, Department
of Cardiovascular Surgery,
Tongji Hospital, Tongji
Medical College, Huazhong
University of Science and
Technology, Wuhan 430030,
Hubei Province, China

Subject headings:
T-Lymphocytes: Phenotype;
Cytokines

Funding: the Scientific
Research Foundation for the
Returned Overseas Chinese
Scholars, State Education
Ministry of China, No.
(2014)1685; the Independent
Innovation Research Fund of
Huazhong University of
Science and Technology, No.
2013QN203

0 3|18

Introduction

/A

T HEZN: 7 AT

E&&8:

HE BB I E N 57 P )55 i #9) 7] B(2014)1685 5 B IFLEEA 7 1 3 G5 b 50 He s iR
(2013QN203)

Phenotypic diversity of human nature and induced CD4'CD25 FoxP3'CD127
regulatory T cells

Abstract

BACKGROUND: Regulatory T cells (Treg) are classified into two subsets, nature Treg (nTreg) and induced Treg
(iTreg). Although there is consensus that CD4'CD25'FoxP3'CD127 is the widely accepted phenotype of Treg, it
remains unclear what is the difference in phenotypes including cytokine patterns of nTreg and iTreg.
OBJECTIVE: To understand and compare the plasticity of nTreg and iTreg and to search the exact mechanism
of cytokine secretion in Tregs.

METHODS: We investigated the frequency and cytokine pattern of CD4'CD25'FoxP3*CD127 nTreg in freshly
separated peripheral blood mononuclear cells of five healthy individuals using 8-color fluorescence flow
cytometry (FACSCanto Il). Subsequently, after 9 days of allostimulation in mixed lymphocytes, the frequency and
cytokine pattern of CD4"CD25 FoxP3'CD127 iTreg were determined and analyzed.

RESULTS AND CONCLUSION: In fresh cells, (1.5+0.70)% of CD4" T cells were CD4"CD25 FoxP3"CD127
nTregs. Almost all these cells expressed interferon (IFN)-y, interleukin (IL)-2 or transforming growth factor-g",
and partial cells expressed IL-10" or IL-10". After 9-day allostimulation, the number of CD4"CD25FoxP3'CD127
iTreg expressing IFN-y", IL-2°, IL-2", IL-10" or TGF-B" increased strongly. The main subsets of human nTregs
were CD4"CD25'FoxP3'CD127 IFN-y IL-2 IL-10"TGF-B* and CD4"CD25'FoxP3"'CD127 IFN-y IL-2 IL-10 TGF-B*
T cells. The proportion of each subset in CD4" T cells was (1.1+0.59)% and (0.39+0.16)%, respectively. Whereas
the main subsets of human iTregs were CD4"CD25FoxP3"CD127 IFN-yIL-2 IL-10"TGF-B" and
CD4'CD25'FoxP3'CD127 IFN-y'IL-2"IL-10"TGF-B*. Human nTregs were characterized as IFN-y IL-2 double
negative, producing IL-10 and TGF-@ or only TGF-B without IL-10, and not proliferating in vitro. During the
allostimulation in mixed lymphocytes, IFN-y" iTregs proliferated remarkably. One-third of IFN-y* iTreg expressed
IL-2", and two-thirds of IFN-y" iTregs expressed IL-2, both of which produce IL-2 and TGF-B. Our results imply
that CD4"CD25"FoxP3"CD127 Treg are potentially immunosuppressive probably because of their mandatory
TGF-B and optional IL-10 production.

Cite this article: Wang HH, Zhu L, Yang PW, Guo QN. Phenotypic diversity of human nature and induced
CD4"CD25'FoxP3'CD127 regulatory T cells. Zhongguo Zuzhi Gongcheng Yanjiu. 2016;20(2):236-241.
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ARSI s 11 e 2 OV QB N R Y e
56 ST ARG A PAS B AL, JEIENE (R
FHRE D) R AT BT BRI YR TE A T A S
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WA I 41 i & T HT/ACD4(APC-Cy, 5 uL, BD). CD25
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Yo% )a =i F#EREF£15 min, JIA2 mLZ i (DPBS),
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Mo DL 2 g A Sk
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CD4'CD25'FoxP3'CD127 nTreg ({41 iy % B4 i JL %54
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2 Z5R  Results
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R AR UR ] LA S IR LA R A NI Tregr™ A2 . [RIINF, 40
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FoxP3'CD127 IL-10 1 CD4'CD25'FoxP3'CD127 TGF-§
(1iTreg i i % it I 6 W 2 2 1k (vsnTreg: #Jp=n.s.,
2), RWIX L Treg i Mo WA £ 20 1 7] Ff e A4 BT Js R s
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Figure 1 Plasticity of human nature regulatory T cells

[&3: 1: CD4'CD25'FoxP3'CD127 1FNy PBL; 2: CD4'CD25 FoxP3*
CD1271FNy "PBL; 3: CD4'CD25'FoxP3'CD127 IL2-PBL; 4: CD4"
CD25'FoxP3'CD1271L2'PBL; 5: CD4'CD25" FoxP3'CD1271L10
PBL; 6: CD4"CD25'FoxP3'CD12711L10" PBL; 7: CD4'CD25" FoxP3"
CD127 TGFR'PBL; 8: CD4*CD25'FoxP3'CD127 TGFR'PBL. A nTreg

FIEIFNy "o IL-2 B, TGF-B", #B4 ik IL-10 AT IL-10%,

IL-10 PE

CD4*CD25*

Figure 2 Plasticity of human induced regulatory T cells after 9-day
alloantigen stimulation

KyE: 1: CD4"CD25'FoxP3'CD127 1FNy PBL; 2: CD4" CD25"
FoxP3"CD1271FNy "PBL; 3: CD4"CD25'FoxP3* CD127 IL2-PBL;
4: CD4" CD25'FoxP3'CD127IL2°PBL; 5: CD4" CD25'FoxP3"
CD1271L10 PBL; 6: CD4'CD25'FoxP3'CD127 IL10" PBL; 7:
CD4" CD25" FoxP3" CD127 TGFR'PBL; 8: CD4'CD25" FoxP3"
CD127 TGFR+PBL. [AlF S AP IF I 7= A K1k IFN-y *\IL-2",
IL-2". IL-10"8K TGF-B*[f] iTreg.
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=0 11% .J0 0.02% -Jo 0.02%
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[ Figure 4 Cytokine patterns of human
. 0.37% induced regulatory T cells after 9-day
o E N alloantigen stimulation
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- ; \ B RS AGUR RIS, iTreg ¥ 2240 /g
R i \\ FAh CD4'CD25'FoxP3'CD127 IFN-y “IL-2°
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- P Vel " IFN-y “IL-2IL 10" TGF-B".
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2.3 3 EAX@m s AnTregmie & A L1041
WA 4 BB, JLT-FT InTreg4i i, 72 [H—N40 i _E %
ARIETIFRY , WARB OGN F2, (HRBEAEK
B, #a&RIE 41210, 14 (0.02+0.05)%CD4"
4 o 40 it % 4 5 CD4*CD25 FoxP3'CD127 IFN-y ‘IL-2*
MICD4"CD25" FoxP3'CD127 IFN-y *IL-2', HiX#nTreg
WA [F] I % 51L-10FI TGF-B. [A] I, CD4*CD25" FoxP3*
CD127 IFN-y IL-2IL-10'TGF-B'nTreg I CD4'CD25'Fox
P3"CD127 IFN-y IL-2 IL-10 TGF-B* nTreg 54 #5CD4 T4
JHIFT EE 481 43531 4 (1.1040.59)%11(0.39+0.16)%, £ WinTreg
(4 22 2 2 B IX 35 (E3).

2.4 FIAT AR A dE AiTregty tafe & A [6]F 5
PR AN , nT LU 5% 21 41 g % 7 25 CD4"CD25 Fox
P3'CD127 IiTreg 4= # CDA™T 4 i 1) bL 4] M\ 52 ) S Wiy
(1.50+0.70)% |- T} 5)(2.6+1.2)%(5nTregttP < 0.01). 15
BURMAE, FAinTreghfbl, B8R435 A IFN-y 41
Ji, 4Nl CDA'CD25 FoxP3* CD127 IFN-y IL-2
(FTreg 4 itd ELF1 3484 in, 1 HL.CD4™ CD25"FoxP3'CD127
IFN-y IL-2" Treg4i fu G it & 541 1 40 Hu - 22 Lo/ 2l Ak,
HARKETB, SnTregH tid ol 24210 (B4). FEnTregfl
iTreg ', ¥4 3 45 1T 1] 411 J2 (¥ 41 Jis & %2 24 CD4'CD25"
FoxP3"CD127 IFN-y IL-2%, &M LA F: A7 AL X Fh
S, HAXF0 G MR AAN S Bl [ R S AR B R I 5 A .

ERME, 4128 CD4"CD25 FoxP3"CD127 IFN-y *
IL-2 IL-10°TGF-B* il CD4'CD25'FoxP3'CD127 IFN-y *
IL-2" IL-10" TGF-B* IAiTregt in e 4 W1 i (SinTreglt, ¥JP <
0.01), ¥tHiTregn) 1= 240 M LA L IX s kR T
ik IL-10°TGF-B™ 2 4 11 3L Al IFN-y “IL-2° BC IFN-y *
IL-2"iTreg W 134176 A 2. 2k (F¥p=n.s.).

3 i}i¢ Discussion

Treg#i K2 5, KT Tregdi M8 2 R (5t —
HMARY, RSP SCERIRE S, AR 40 i 2 T 45 ok
& Treg, JoIZENnTregMiTreg, T HRTHIFTHI AR,
FEEN, —FHBAMLERLE, BTt 2T A FE
MR, IXAE— TR LIRE T X T nTregMiTreg ik
o FELATTIIAESE R, 1B S &R 2 s BS54
ANiTreg, HHFH DY H A SO AnTregMiTreg 141 i
AT . WFRURIL, ZwpERl)E, RIAIFN-y *.
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