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Effects of LFA-1 on plasticity of Treg in inflammation conditions in vitro
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(Department of Gastroenterology, the Affiliated Drum Tower Hospital of Nanjing University Medical School ,Nan-
Jing 210008, China)

Yu Chenggong®

[Abstract] Objective: It has been widely accepted that lymphatic helper T cells in the lymph system have plasticity. Treg cells, as
one of the helper T cell phenotypes, can be induced in different cytokine environment and reveal the existence of plasticity. In addi-
tion, lymphocyte function associated antigen 1 (LFA-1) play an important role in the function and migration of lymphocyte differentia-
tion. This study was aimed to investigate the effect of LFA-1 on Treg cells plasticity and the possibility mechanism in vitro. Methods:
The high purity Treg cells in wild mice and LFA - 17 mice pre in vitro, and then cultured in completely medium containing IL-6,
1L-23, TGF - beta. On the eighth day, the co-expressing of Foxp3 and I1.-17 was measured by flow cytometer, and the expression of
STAT3 and ROR gamma t was detected by PCR. The levels of IL-10 and IL-17 in supernatant were measured by ELSIA. Results:
Both of the wild mice Treg cells and LFA - 17 mice Treg cells showed the plasticity in inflammatory conditions, but LFA - 17 mice
Treg cells revealed a higher percentage of Foxp3/IL-17 co-expressing, and the expression of STAT3 and ROR gamma t in LFA - 17
mice Treg was also increased than that in the wild mice Treg cells (P<0.001). Furthermore, both of the two types of cells supernatants
showed that IL-17 is higher with IL-10 decreasing than that of treatment,and the change is obvious in LFA - 1" mice Treg cells (P<
0.001) . Conclusion: LFA-1 has the effect on the plasticity of Treg by regulating the expression of STAT3 and ROR gamma t.
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PR R AR R A RE 1 I 95 5 e R AT Bk 1k 4
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/INER Treg 4 A B T AR SMEHUL I 2 RE BRES T (RBP4
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1.1 ##

LFA-1 R § 2 /N ) (Strain Number:B6.129S7-
Ttgaltm1BIL,stock number:005257) W3& T 3 [E Jack-
son Laboratory (Bar Harbor,Maine), 3£ 55 it i LFA-1
B TRk 2 /N BRCA e ot K 2 A X B W F 92 i T SPR
ST EH I TR/ B 38 A B PR T 2 A ] ast
L35 5 T CSTBL6J /INER, 1) 35 T R 5l SA% I B 5
g e, I B /N R O 6~8 JE R LFA-17-
W WT A/ 16 H KRBT 21~23 g, MEMERF:

AIM-V 55 5238 2R 3% (Gibeo A A, £ H),
CD4* CD44 Naive T 4 i Tk o3 6 100 & . 0 e 4

(Miltenyi Biotec 2w, €[ ), % ¥k 7> ik 2% vh ik
(MACS buffer, & K Jifg 28w, 35 [F ), 21 40 fd 54 %
(Miltenyi Biotec 227, 3 [E),CD3 ,CD28 i 5 & Hi
& (eBioscience 2~ Al , & [H), mH NFEALAERK AT B
(TGF-B) 41/ [ 1L-6 1L-23 IL-2(R&D A 7l , 3
[]) , 3% 4 53 Je 5 e 2 & PCR {5 & (TaKaRa A ¥,
HAY, /NEIL-17 JL-10 44 g X749 CBA 7 &
(BD 7~ ], 2 ) i 2N A (BD Biosciences 23 Hl,
% [®), FACS calibur system, [iff B¢ o %8 K il 4%
(ELx800 ,Bio-Tek 73], 3% ),
12 Fik
1.2.1 #izk% ik Naive T 482

FETCTR B B AR AT 2 HU/IN BRI BN, & T
e SR FH 2140 i 22 i v 7 AR AR A A A DA
FIAT R B A% 20 B 1108 A4 40 B T R R 43
PE, 22 °C 300 g 10 min &0 J5 o ik S0 240 M 5 2%, /1
DR F3E . 400 pL B 2R 4 BE 2% o (MACS
buffer) 5 &, #% 18 CD4*CD44 Naive T 41 it % Bk 73 1%
PR G UL B D BRI T HRAE OB ARAS A0 i B 2 12
W BE N ARG R 336 LD #E (—E A= AR,
T AL N 4 M B W A A5, 43 3 buffer 3 mL PEAE 3
W, Ui R 41 R R A CD4*CD44 Naive T 4i1 il
F&H 10%FBS 156 &R 7 L dH B AN M, A% 20
BN 1x10° 4~ /mL,
1.2.2  #n F7 4% Naive T 48 g 46 2

HUREER AT Ve T A9 1Y Naive T 4008 F 2 N4
T, 1 AN 5x10° A4 L, PBS 300 g 5 min i5 Y5
B, LR R E R E 100 wL,
FITC-CD4 0.8 pL,PE-CD62L 0.5 pL,bric H 1 %
M, 55 1B VE AR 4 CCHREOEME T 40 min 5 2 mL
i 28 PP R 300 ¢ B0 5 min, FH 300 pL PBS
G P =9 TR/ w Rl
1.2.3  4h4h Treg m B89 % F 51K

BT, e A 1 pwg/mL CD28 H4E Al
0.5 pg/mL CD3 H450 1) TG PBS 8% 96 L U #UJE
205 FRARAL B, BT 4°C % 5%CO, A0 57 77 46
HEE 2 h, W E SE UG A PBS T 2 5 TR IR
BRITEFTIF0) Naive T 40 & 47 10% FBS .10 ngmL 1)
IL-2 .10 ng/mL ) TGF-B [ 5¢ 4> 45 37 K& A i 48 %
FEE 1x10° 4/mL, BL 200 wL EFLANA 96 FLES FEHR
H, B59R 5 d A G A Al TR R Foxp3 L A7),
Tl 23 4 L T WG 2R 43115 21 CD4*CD25 Treg i .
1.2.4 #zk4 ik CD4'CD25'Treg 28 i

B 1107 53 5595 )5 19 Naive T 4 Md , 76 TC 14
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T U AR 96 fLbl, 430 T4 3.5.7 R ab B, IF
Y R TL-10 1117 7KSF- 5 9 I /b 8 200 g A
AT, WL TL-17 Foxp3 LIk 1E 5 & real-time
PCR £l STAT3 .ROR-yt mRNA £ ik,
1.2.6 AKX Treg 4 ok ik 1L-17 H

W55 G 15 75 T A3 4 i B 5x10° A F i U4
TR B 40 B 0 38475 2 wl/mL, B 37°C 5%CO, 41
MBE FRA T IEE 4~6 h, BOEUE 1 IE AR
Hifk PERCP-cy5.5-CD25 1.0 wL FITC-CD4 0.6 plL,
4 CiEEE ¥ E 40 min,300 g 5 min 2505 Y5 2
W TE , (o 40 i 58 42 T A 250 WL [ 7 /8 5]
4 CHEEIFE 40 min i, A 1 mL [ 2 /0% 2% vh i
(LW ZE K FE )1 mL,300 g 5 min B0 059, % b
WEEEEE 1K, MARKASUA PE-IL-17 1 pL,
Alexa Fluor647-Foxp3 2.5 pL,# & 1 h, it A 1 mL
I 2 /0 B 9% MR SO0 Uk 1, DL 200 L PBS T
BJa B,
127 % % %% PCR # ) 25 J8 % 1L-17 ROR-yt.
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WO AR DL B AE R PR IR BT R g5 3 55 3R 10 Treg 4

Jit, TRIzol %41 $2 5 RNA, $i¢ WE 530 5% S350 & I 7%
S eDNA . 5191741 . N2 GAPDH : IE L 5'-CATG
GCCTTCCGTGTTCCTA-3", )z X 5'-TGTCATACTTG-
GCAGGTTTCT-3";54 ROR-yt: 1E X 5'-CACGGC-
CCTGGTTCTCAT-3,/Z ¢ 5-GCAGATGTTCCACTCTC-
CTCTTCT-3; 514 STAT3: 1FE X 5-AGGAATCGGC-
TATATTGCTGGT-3"; JZ X 5" -CACCTTGGATTGA-
GAGTCAAGAC-3', # 4 TaKaRa i3 %% 55 357 & 14 ]
FOR e Zow T H B O EEE/ N S DG
B AR LA (2 R THAR I 451 B R A
X FRIREIE O
128  ELISA Al g fe 3% c Lk 10-10,10-17 &%

TiHEFRFRSE 8 X, /Bl A4 (wild type,

WT) K LFA-1 3 B BR 41 (LFA-17 4)Treg 41 i 1%
F& g IR S 4 A A O BRALA L, F A i S 4N
JL 3% 37 3 b o WA 1 A B PR TL-10 IL-17 7K
ARk, L 3 R B AR A1 S LFA-1 3 R s B 41 40
s FE L IL-10 0L-17 &R,
13. %its sk

W F SPSS20.0 48 it # /4 & GraphPad Prism6.0
B 27 & KL B Ak BRI o S 30 B0 LA B B bn
WE 22 (was ) R, A B IE AN 43 A 9 B5CHs 19 241 0] L 35k
FARCE ¢ K56, ARAF A 154 40 A A 8 21 1a) L 55 R
AR K, P<0.05 NEFA G FE L,

2 & R
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B F 1 Treg 20 L, it A6 I 43 16 400 B | 25 4R
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RSN A S IR A3, 4 A 3 Al 4R
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it L (P<0.05) ; LFA-1741 1 28 4 BN (3.01+
0.69)%, RIEABLIHEFAN K (21.33+3.57)% (&
2C.D), i # 25 BA G0 2# 5 L (P<0.05), 4l1E 5
Mrigsn, FEAHTR R MRS 40T, LFA-17"41/h
FRUAY Treg 411 Foxp3 A 11-17 HIR A LR B B i
T WT 24, i) 2 5 A B g2 2 L (P<0.001),
23 ®AEEF PCR &M Xz 53T WT 4% LFA-1*
2 Treg Zo i 25 5 )5 5 2 BB 20 WT Treg 2u Ao 48 b
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Figure 1 Purity idetification of induced Tregs
i, RS RUIE A S WT X 4 Treg 41 i
mRNA ik & A5 802 b %75 ,STAT3 mRNA AH Xt
FOREA AN LFA-17 Treg 41 1.70+0.33,WT
Treg i S 41 12.58+2.31, LFA-17"Treg % F41 33.61+
5.14;ROR -yt mRNA #f X} 3 ik & 4 41 7 5 4 .
LFA-17"Treg 41 11.64+3.07 ,WT Treg i/ 541 25.63+
1.95, LFA-17" Treg if5 341 79.91+3.02,, 454 &
JEFREE A S T, LFA-17 4 Treg 41l il % 1k ROR-vyt,
STAT3 mRNA &8 48 WT 415 (P<0.05) .,
2.4 wmied A L P IL-17 0L-10 TALH L

ELISA 455 % ,WT 41 Treg 40128 11-6,11-23,
TGF-B A5, BIEW P IL-17 MV K (1 396.69+
180.13) pg/mlL, B & & 25 A XA (317.73+
70.79) pg/mL(P<0.05) ; [F1 1], AbFLH Treg b iH W H
IL-10 4 (1 806.88+228.56) pg/mL,%s [ X} 18 21 | >y
(2 835.36+407.15) pg/ mL, K WT ZbHE4] 525 (4 %t
M EIs Y TL-17 45 T0-10 2390 Fe e, 45 2 440
it PR A 2 1 4 1) 22 5 B 8 (P<0.001) , LFA-17- 41
Treg 41 i 48 1L-6,1L-23, TGF-B Ab B £ 1% 5% I 3%
IL-17 ¥ 4 (3 057.23£719.14) pg/mL, %5 [ % fE 41
]k (375.61+88.01) pg/mL, % £ A Hb H A5 BH &8 48 11
2% (P<0.001); I8 M9 IL-10 &b 3 41 ik B2
(904.10+199.34) pg/ml, =5 FAXF IRl (2 424.45+
378.26) pg/ml, MAMILAAW RS ITH¥ 25 (P<
0.001), [AEf, LFA-17 44 Treg 22 48 M AH 4N A 1
WSa, A SO A M R TL-17 v B B 5
T WT 4l Treg 4l i, W& EAGIF¥2ER% (P<

FOXP3 APC-A FOXP3 APC-A

A B:WT 4 J HAL BEZH Treg 42435 IL-17 A3 ;C D LFA-17 21
JeHANFRZH Treg 4MHE Foxp3/IL-17 3Lk L5
B2 AEFSHREF Treg 4R E IL-17 & L5
Figure 2  Proportion of Tregs co-expressing Foxp3/IL-17
in different induced environment
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Foxp3* W BH 4 41 if i) 7™ A, AT S B0 1

LFA-1 J2& 9tk B2 40 it 2 i AH OC 73, LFA-1 JE [
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537 B 12 OB, A 5 RARIE, 4E. LFA-1 /N B Treg 40 A 23 AE 7T 28 1 04 52 i K LML AR #283°F [T.

2017 4E 12 H

AU BE R A R (AR R ,2017,37(12) £ 1543-1547

- 1547 -

T TC A 40 i R) 26 BfE 47 1 (ICAM) IR 5 2 454, A
S IbK 2 200 L S R A B 2 R L A% 43 AL 5
— A U AR AN L O T U S S
SR TE Ik L 448 i Dy e AH OC S 5 Hh & B, LFA-17"40
Treg 20 il 75 1A A0 34 B AR DG S50 2 28 T X5 T 48 i
A T 0 A 5 LA =172 U R 4k B 455 o Treg
200 0 L 491 A BB A4 ZEARG R S e ) LFA-1 & [ AE Treg
20 0 ) 3 B 1% Ak v B FE BRI, Treg 40 i B H.
AN HI Tiae, FAE S g 1Y & AR Ak e i
P EEAEH, SR AE LFA-1741 §l EAE Zh 4 #% Rl
w3 I [ A 4 Treg 40 M I A RE A5 42 il 5 128
ST YRR ST INER T A R Ol g D E A
KT LG R I E W LFA-1 16 Treg 40 1 1 2 BE
R EHA W,

AW 5 AE T B AEL 5 5E PR BT T Treg 20 M nf ¥4
PEWFIE LAl | — DR T LFA-1 7R it 2
X HC AT 9 M T R B S S B 4 SR o IR AN A
) 5 2L B Treg 4 ML, K H B T & & 1L-6.10-23
TGF-B MBI % AE PR BE |, Foxp3*Treg 2 Jfl fig 4% 7]
23K Th17 B FRIEYE 5y IL-17, A% S 6y
(9.91£2.01)% ; AR5 T 554 T, LFA-17" 4 Treg 4
Jl Foxp3/IL-17 3£ 3k [ 4]y (21.33+3.57)% , I
AARENGIT 22255, (ERES JEAT R UK &
YA AP R 2 BE, 5 WT 448 [ LFA-1741
Treg 4fi }fd 3 35 Th17 40 Md AH O¢ ) ROR-yt .STAT3
mRNA B b, 20 M P TL-17 %85 A= 41 B e 7
15 s [T 55 Treg 40 M & #5292 J00 i) D) 58 AH 3¢ 14 48
K IL-10 75 R P B 5E v 730 W R B, it Ah LEA-17-41
Treg 4153 W 1L-10 B 8B AZ 4 F R W, Bk
IR 45 R R W], Treg 4 L 7E A RE PR N R BLIL T 1)
Th17 DhREHE LT ¥, [RIEE  LFA-1 JERfE T
XA RE AL

ARSI AR AMIESE T S AE AT T Treg 41 M nf ¥4
PERIFEAE , LS LFA-1 X} Treg 4 0 2 g 7T 98 1k 4 5%
Wi, AT RE 23 A Il DK HP R FH A D7 VR IR T A B e vk
PRI AT RO B 2 A Ve S BE R LA
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