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(FHZE] B IR F 0 EF 3A (Sema3A) X HE 24 (LPS) 7551 CD4°CD25”™ 5Pk T 4l (Tregs)
FREMMER RS, Ak SRRk 5 B A 5% CSTBL/6) /N RIENE CD4™CD25" Tregs , 154353
AN BEHLECE 2143 0 IR ZH ([ 25 T Hi/ N EL CD3e 1 CD28 175 AT AL T-H0F IR 25 ). LPS 2H (7E% IR 2H
FYFERL |45 LPS 100 pg/L). LPS+ %555 [ 1--xB (NF-kB ) 3 5 ik i e —Hif SR KL BRR (PDTC) 40 (44T
LPS 100 pg/L+PDTC 25 mg/L), LPS+ BEfREh 2% mifk (PBS) ZH (45T LPS 100 pe/L+PBS 10 uL), LPS+PDTC+
2l Sema3A (rSema3A) ZH (45F LPS 100 pg/L+PDTC 25 mg/L+rSema3A 300 pg/L) il LPS+PBS+rSema3A 41 (£
LPS 100 pg/L+PBS 10 uL+1Sema3A 300 pg/L). 415557 24 h i, R R 57 - A BiFsE U8 (RT-PCR) FlAsE
PENIE KM CD4"CD25 " Tregs FE S AR AR 9 Sk R E% S +-3 (Foxp-3 ), A I EE 1k T bk B4 40 O AR OGPt J5i-4
(CTLA-4) FBEA CFEAE AR - B L(TGF- B 1™) AYFEPR F R (33K, SR FHREEX G 28 W Bt 56 (ELISA ) Al
A M T T LA 2R 210 (IL-10) A3 i BV AL AR K IR~ B 1 (STGF- B 1) B 7K, SR FH i 9 St vk A6 T 2
MR T, SR FH P AR Sk SR Bl 4% S5 7 (MSP) A6l Foxp-3-Tregs 4% 54 25 1 34K X (Foxp-3-TSDR) ) 25 /!
FAGTREE, DL Bt CD4"CD25" Tregs M FRE 1, R FH HL UK AT 7% 28 23 B (EMSA) #53 NF-«B {5 538 % 1) DNA 45§
A, SR R (5 S BN 56 (Western blotting) /5  NF-«B {558 fE 16 1E. &R SXHR4HE, 1PS
eI N 20 i ke P, A Foxp-3. CTLA-4 I TGF- B 1™ AYFE A K 25 1A #6358 I, 1L-10 Fl sTGF- B 1431
O, A0EH 1290, Foxp-3-TSDR 2% ZL AL R R 5 R A LPS W] 3% J 20 i P9 NF-xB 15538 F% 19 DNA 45
BIEE, LA K F B NF-kB 16146 s B (IKK B) Al p65 AU AR b K -, 5611 LPS 384 Jin 40 g £ 2 P 10
HLI 5 NF-xB 5 5 A 5C, 5 LPS 41 ELEL, PBS Jf A XS 4 J A e PR FI NF-xB 5 538 I ™ A= s 5 (HER 0
rSema3A Ji REE— 250 A IR E 14, IF IS NF-xB {55l . 17 PDTC BEUSINH rSema3A 1 in 21 i e e 1t
HIEite, #IM K . 5 LPS+PBS+1Sema3A 41 145, LPS+PDTC+1Sema3A 41 Foxp-3. CTLA-4 Fll TGF- B 1™ fif 5t
(R B 2 11 35 B B R 98 [ Foxp-3 JEPH (27°4) : 8.092+ 1.117 [ 18.509 + 1.068, Foxp-3 & [ (FHXS 50 )
1.224+0.033 [ 1.826+0.181; CTLA-4 JE[H (2744%).3.254 +0.760 Lt 11.840+0.827, CTLA-4 25 [ (AAX 94008
J#):1.305+£0.058 F 1.842£0.111; TGF-B 1™ FE[H (2744):3.589 + 1.180 k. 8.509 +0.472, TGF-B 1" &1 (HIXF
DEFEHRAEE ): 1.319+0.033 Lt 1.82240.063,3 P<0.01 J,IL-10 F1 sTGF- B 1 7:i4J8 /0 [ 1L-10(ng/L): 445.33 + 54.08
k. 992.67 +83.10, sTGF-B1(ng/L) : 1 116.67+65.25 H. 1494.67 +94.45, 35 P<<0.01 ), A0 L 7= BH @355 (2456
P £ 0.398+0.031 [£ 0.268 +0.046, P<<0.01), Foxp-3-TSDR 2= B FEAL T4 & W 5 P A% (K A+ 0.467 +0.048
I 1.780+0.119, P<<0.01), NF-xB 15 518 [ 1Y DNA 454 1% P9 I 34 O 4 < 1.23+0.02 L 3.95+0.06,
P<0.01), IKKB Fl p65 BB iR b 7K F Al (p-IKK B 3 5 (p-IKK B /IKK B ) : 0.97 £0.07 Lt 1.97 £0.04, p-p65
(p-p65/p65) : 0.95+0.08 Lt 1.93+0.06,34 P<0.01 ), 51 LPS figifid NF-«xB {5 5@ B CD4'CD25" Tregs £t
FEPE 3 Sema3A BEASHE— I AN CD4"CD25" Tregs FaE Pk, 3F H 5 NF-kB (S5l KH %
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[Abstract] Objective To investigate the effect and mechanism of semaphorin-3A (Sema3A) in maintaining the
cellular stability of CD4"CD25" regulatory T cells (Tregs) induced by lipopolysaccharide (LPS). Methods In witro,
using immunomagnetic beads, splenic CD4" CD25" Tregs of C57BL/6] mice were isolated and cultured. According to
the random number table, the isolated cells were divided into control group (ireated with anti-CD3e and anti-CD28 for
polyclonal activation), LPS group (on the basis of control group, treated with LPS at the dose of 100 ug/L), LPS + nuclear
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factor kappa B (NF-xB) inhibitor pyrrolidine dithiocarbamate (PDTC) group (treated with LPS at the dose of 100 ng/L
and PDTC at the dose of 25 mg/L), LPS + phosphate buffer solution (PBS) group (treated with LPS at the dose of 100 pg/L
and PBS at the volume of 10 uL), LPS + PDTC + recombinant Sema3A (rSema3A) group (treated with LPS at the dose
of 100 ug/L, PDTC at the dose of 25 mg/L. and rSema3A at the dose of 300 pg/L), and LPS + PBS + rSema3A group
(treated with LPS at the dose of 100 pg/L, PBS at the volume of 10 ul. and rSema3A at the dose of 300 pg/L). mRNA
and protein expressions of the specific markers of CD4"CD25" Tregs, including forkhead box protein P-3 (Foxp-3),
cytotoxic T lymphocyte-associated antigen-4 (CTLA-4) and membrane-associated transforming growth factor-f3 1
(TGF-B 1™) were detected by reverse transcription-polymerase chain reaction (RT-PCR) and immunofluorescence
methods after 24 hours. The supernatant interleukin-10 (IL-10) and secretory type TGF- 1 (STGF-3 1) were detected by
enzyme-linked immunosorbent assay (ELISA). The apoptotic level was detected by immunofluorescence. The demethylation
of Foxp3-Tregs-specific demethylated region (Foxp-3-TSDR) was detected by methylation specific PCR (MSP) in order
to reflect the cellular stability of CD4"CD25" Tregs. DNA binding activity of NF-kB signaling pathway was determined
by electrophoretic mobility shift assay (EMSA), and activity of NF-kB signaling pathway was determined by Western
blotting. Results Compared with control group, LPS could increase the cellular stability, including an increase in the
mRNA and protein expressions of Foxp-3, CTLA-4 and TGF- B 1" and secretion of IL-10 and sTGF- 1, decrease in the
level of apoptosis and increase in the methylation of Foxp-3-TSDR. At the same time, LPS increased DNA binding activity of
NF-«B signaling pathway and phosphorylation levels of the major molecules of NF-kB, including inhibitory protein kinase 3
(IKK B) and p65, suggesting that the mechanism of enhancing cellular stability by LPS was related to the NF-xB signaling
pathway. Compared with LPS group, PBS had no effect on cellular stability and NF-kB signaling pathway. However,
administration of rSema3A further promoted cellular stability and activated NF-kB signaling pathway. Compared with LPS +
PBS + rSema3A group, PDTC inhibited the function of rSema3A to increase cellular stability, as the mRNA and protein
expressions of Foxp-3, CTLA-4 and TGF- B 1™ were significantly down-regulated in the LPS + PDTC + rSema3A group
[Foxp-3 mRNA (27%49):8.092+1.117 vs. 18.509 + 1.068, Foxp-3 protein (relative fluorescence intensity): 1.224 +0.033
vs. 1.826+0.181; CTLA-4 mRNA (27°*“): 3.254+0.760 vs. 11.840+0.827, CTLA-4 protein (relative fluorescence
intensity): 1.305+0.058 vs. 1.842+0.111; TGF-B 1™ mRNA (27**%): 3.589+1.180 vs. 8.509 +0.472, TGF-B 1"
protein (relative fluorescence intensity): 1.319 £0.033 vs. 1.822 4 0.063, all P < 0.01], the secretion of IL-10 and sTGF- 3 1
were significantly decreased [IL-10 (ng/L): 445.33 £254.08 vs. 992.67 +83.10, sTGF-B 1 (ng/L): 1116.67 £65.25 vs.
1494.67 £94.45, both P < 0.01], the apoptosis was significantly increased (fluorescence intensity: 0.398 £0.031 vs.
0.268 +£0.046, P < 0.01), the methylation of Foxp-3-TSDR was significantly decreased (grey value: 0.467 £0.048 vs.
1.780£0.119, P < 0.01), the DNA binding activity of NF-xB signaling pathway was significantly inhibited (grey value:
1.23+£0.02 vs. 3.95+0.06, P < 0.01), and the phosphorylation levels of IKK 3 and p65 were significantly decreased
[p-IKK B (p-IKK B /IKK 8 ): 0.97 £0.07 vs. 1.97 £0.04, p-p65 (p-p65/p65): 0.95 £0.08 vs. 1.93 £0.06, both P < 0.01].
Conclusion LPS increases the cellular stability of CD4"CD25" Tregs through the NF-kB signaling pathway, and
Sema3A further increases the cellular stability of CD4"CD25" Tregs, and is related to the NF-xB signaling pathway.
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FIERW I Z— , B BHE -1 (Nrp-1) AR
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TEIR Tregs Fere VAN 171 ] S PR 45 D) Ry 10 AR 45
FERFEMMEN . BITE, M8 (LPS)
W2 E U (AKD), RRig (i P E A | B /NVE
He 20 M0 L K PR Sema3A ZKF- I B 1L Ak
T, FATTHEM Sema3A FEAEFFIRFEAERT Tregs FiE
PRy T A A AR, JF R AT LPS LM SN i 7
FEREE ¥R 1T Sema3A X} Tregs AOVE FH M AL

1 #BEFE®
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C57BL/6] /INERL, 6 ~ 8 JAlifs /R (20 +2) g, W I
e 22 B B S sl ot S A A% IESS - SCXK
(511)2014-0004, 55 5 i 1% 15 4% 6] K 52 06 = sh )
fifi FH 48 B 7€ SPF 905006 % #E 47, AR SL 50 rh sl Wy Ak
BEITIEAE G S e B2E bR, T A B R R K2
A B S B0 S AR A IS B B A At vE (R IL S
IRB2020-DW-10),

1.2 EEEHS5ER : /MR CD4"CD25" Tregs 75
R & A R S K AE R R A R 5 LPS,
M - e — it 4K 24 S FH R 15 (PDTC). T 41 Sema3A
(rSema3A ), M-mLV J ¥% 5 i ¥4 04 H 2€ [# Invitrogen
T 5 PN RAZ % S I F-«B (NF-cB) $ 1 2 1 3
fifg B (IKK B) S HA R L (p-IKK B ). p65 S H AR
b (p-p65 )., 3~ MR H I I 2 (GAPDH ), 56L&
FRICHZE G — 41 . Rhoda mine FR1CHY 56 4T . ¥t
/IN B2 R R T 9k 2 48 AR A DG Bt -4 (CTLA-4) /
Foxp-3/ B A &L AL # K A F- - B1(TGF-B1™),
CD3e 11 CD28 41 H 3¢ [ Abcam 73 H] 5 DNA H 3%
G A ) ME AR R A R 5 A A ik
ZIbRic i (TUNEL) 300 &0 3 At RS E R A
PN 7] 5 I Sy W B0 (ELISA) ial50 &0 [ 55
Raybio 23 A, MiniMACS™ 4 g 21 { ) [ F
FRWEA WA BRI, e i s | H
A2 OLYMPUS /A #], 52 55 g 20 (PCR) 973
1 B 3£ [E Bio-rad 2 7], DYCP-31BM 7K ik
BEI A AT AN — A, LabWorks™ %M 1%
Koy e H £ E UVP A F] .

1.3 /NEUBIE CD4"CD25" Tregs B3 85« K H s
WERRYE o S0 FA AR /)N BRUS JC B 43 25 LI, i FH
200 A9 22 38 I 75530 5 il £ AR 240 e B, >R
Ficoll-Paque 5.0 51 B AL AN, OF B $h 5%
i (PBS) B R4, SR TAMAE T A, IR St
B 452K 43 B CD4"CD25" Tregs , F-f8 FHAfk L 5 460
MITEMEIA R 96% LA I IHERF] 96 FLIEFEM

1.4 S50 5 5 B 5 Y CD4"CD25 Tregs
3R 6 4, FAHIRE 4 AEE AL XA Th
Bl CD3e(5 mg/L) A/ CD28(2 mg/L) 43 T-HiiL
V520 M A O RS 5 LPS ZH7E X REZH JEmly [ 45T
LPS (100 pg/L) 1755, B UL 35 0F #1555 LPS+PDTC
ZHAE LPS ZH LA 125 71 T PBS H iy NF-xB 1)
il 3] PDTC (25 mg/L) Tl ; LPS+PBS ZH7F LPS 413
fit F45F 10 ul {&fi#%# PDTC Y PBS -7, HEER PBS 5%
R FERG B A1 B AT ; LPS+PDTC+1Sema3A 417

LPS F1 PDTC + i & i -, 45 7 1Sema3A (300 pg/L)
T-1i; LPS+PBS+rSema3A £ 7E LPS £ PBS - i &Ait:
L, 45T 1Sema3A (300 pg/L) 1. 45401757 24 h Jeks:
I CD4"CD25" Tregs Fa M NF-xB {5538 B T6 P
1.5 KSR AT
1.5.1 S5 - A WSE RV (RT-PCR) A6 I 40 it
T AR B Y Foxp-3. CTLA-4 Fl TGF-B1 Ay 3L A
F3h ¢ BEIUR A A0 ME M RNA, S5 5%k eDNA, fifi 1]
SYBR %t il &, % R SE R 1 PCR J7 i
I Foxp-3. CTLA-4 1 TGF-B 1 ) K& R £ 1k K .
59174 3% & Thermo Fisher 22/ FI &8 %
AR RN Rk i
| R ey U L EA Y DR S 2 Y Ak /) N R |
T-: ffifH PBS #4540 CD4"CD25" Tregs W& If1H4L,
il T3 b, 4% Z2 R EEREE 30 min, 5
A S i/ Bl CTLA-4. Foxp-3 Hl TGF-B 1™ Hi 4k
4 CIFH 20 min, 7F 4 CF SRR 2EE 1 5
i H H (FITC/APC) Fric iy L E i e e BRE
G (IgG) W5 30 min, i FH S8 2 ' b Il BE 78 & 49
Pt R 525 nm (LRI B R T80T, IR
FH Image J SR TR R AE AL 28, 11504 2 41
PENCHEIE . Fi IR TUNEL 8 146 05500 £ i A 45 2
KL KGMA4] CD4ATCD25" Tregs FITHT 7K F- .
1.5.3  ELISA K I 20 Jd 53 o6 4 410 )V 20 e A ¢
IL-10 1 53 W B 5% Ak 24E K B F- B1(sTGF-B 1) 7K
- : 4% IR ELISA 27 & 190 W A5 225K, A5 0 40 ff L3
W IL-10 1 sTGF-B 1 BY4r Wh7K -, il it 2 Ty hg
Al R ACAE 450 nm 7 K AL EEEBOW OB (A) i, RIS
Pl A 2 TIREA S bR e T HRAEAOK T
1.5.4  FRALEFR S PCR (MSP) #51 Foxp-3-Tregs
55 2 B L4 X (Foxp-3-TSDR) 19 25 F 3L 4k 7
& - ¥ A M de DNA H 0300 & 16 B 5 2R kA 7
AR A A B . AR R DNA RIS
ZEEPE T MSP B0k, 8 Methyl Primer Express 1.0
BT A AR B AR B RS 1 (B )F
G H B R BN, 5149 H R RE B AR AT PR
NFVE . LR (D PESEI 4 DNA, JFE i
@ fdi AR S g Ab 34 2H DNA (pH {8 5.0, 50 C .
8 ~ 16 h, T A AFIF & BC ] ); B DNA &M )5 2l ik ol
s @ 47 PCR & 5 O 173 HRHHEE S FELIK 5 © ffT
Image J ARPRAE S5 K EE(E LA S BR Foxp-3-TSDR
F) 2 T AR
155 HUGT RS (EMSA) /il NF-kB {5 5l
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P& DNA 256351k AR PRIC Y DNA SEA% T
FRERET (1E 11 : 5-AGTTGAGGGGACTTTCCCAGGC-4
W2 ; ]I : 5-GCCTGGGAAAGTCCCCTCAACT-AE 1)
F -3) Kl NF-xB {5538 19 DNA 456061, Jf 1%
AR - HREEE X B SR Image J 31
GRS B R BEAE, TR A I R 5 A AR
S IR BEAE Y LUAE

1.5.6  Hx [ B E Bl k55 (Western blotting ) Kl
IKK B FIp65 HY SR AL AT - {48 i 247 o 4 2
%21 CD4"CD25" Tregs, 2B A T8 & =
I e FH A 1 R KA RS, 2 A A 1l v
FHEE A (BSA) B 2 h, ZJ5HEHE 10 1000 45—t
A R AL (HRP) %R T E
2 h, FH Lab Works"™ BU% 3 M1 R Ge A T RS AL L5 43
BT o 2R Image J 3XPFRAE KL IKK B L p65 Fl p-IKK B
p-p65 ZAF I K EEAE, L) p-IKK B/IKK B Hl p-p65/p65
B A LU AR AR 22 TKK B L p65 MR ALK -

1.6 Zeit=forth . i SEER g R E R 4 K, BCF-
BIE . R SPSS 24.0 Geit 4Bkl , 1T vkt
FFEIER M LIS + frdis (R +s) 3R, 248
i Z 1] R PR R 2R 5 22 93 M, TR ] SNK-¢ K5
ST LA, P<0.05 HESAG %L,

2 & R

2.1 1Sema3A XJ LPS /53T CD4'CD25" Tregs 4 5
AR &) Foxp-3. CTLA-4 1 TGF-B 1™ % ik i 5%
Ml (3% 1) : LPS REUEFEFE AR K PA2 i Foxp-3.
CTLA-4 I TGF-B1™ 3R IK, FERIRAEHE K,
LPS 4 Foxp-3. CTLA-4 Fl TGF- B 1™ [y 3% ik ¥ ]
XA (P<0.01), 5 LPS 4l A, PBS Jfk
X LR RA AR, 2 F BTG E L
(¥ P>0.05) ; 4T 1Sema3A T i e % F— {2
Foxp-3. CTLA-4 F1 TGF- B 1™ fFED FIEE Ik 7K
L5 LPS LA 2 RIS A et L (¥ P<0.01),

5 LPS 2 F1 LPS+PBS+rSema3A 41 %%, f#i 1] PDTC
T A0 ML N NF-xB {5530 #1614 , RRAE I LPS LA
K LPS I 4 rSema3A X} CD4"CD25" Tregs B 1 FH,
ZFRWAGIEE L (¥ P<0.01),

2.2 rSema3A X} LPS /55 F CD4"CD25" Tregs 43
IL-10 F1sTGF- B 1HE ST 52 (3 2): 50T HRAH LRk,
LPS BE% {12 F 41 i 535 TL-10 Fl sSTGF-B 1, 22 57
Boiterm (¥ P<0.01), 5 LpS 44, PBS 3
TR XS 24H B 53 D B0 ) 4 B PR AR s, 22 R
it L(H P>0.05); 3E—45 T rSema3A T,
IBESEZE TL-10 4334 (P<0.01), T A0 sSTGF- B 1
¥ (P>0.05), 5 LPS 411 LPS+PBS+rSema3A £
b #, PDTC BE % I 2 411 ] LPS 1 rSema3A X 4 ifd
KI5 Wb 520 (1) P<0.01),

£ 2 %KH CD4'CD25 Tregs 434 EF.

JAT-#0 Foxp-3-TSDR XHENVIEERLLE (x +5)

a5 BAKL  T-10 sTGF-B1
(L) (ng/L) (ng/T.)

XTHEZH 4 503.67+58.59 1056.67 +27.47
LPS 41 4 7573342608 1504.00+31.10°
LPS+PDTC 41 4 52767+29.02"  1032.00+1852P
LPS+PBS 41 4 71767+ 177%  1491.67+97.35%
LPS+PDTC+Sema3A 41 4 44533+54.08"  1116.67+65.25"
LPS+PBS+iSema3A 41 4 992.67+83.10°"7  1494.67+94.45%1

5 FEARL AT Foxp-3-TSDR £ H!

- (fL)  (BObsmE) FACRRRE OREE(E)
Xof A 4 1.414+0.088 0.397 +0.280
LPS 4 4 0422400277 1.023+0.035°
LPS+PDTC 41 4 1464+0.037" 0.481+0.048 "
LPS+PBS 41 4 043240044 1.004+0.020*
LPS+PDTC+Sema3A 41 4 0.398+0.031* 0.467+0.048"
LPS+PBS+iSema3A 4l 4 0.268+0.046°"7  1780+0.119Pd

T« Tregs AT E T A1, Foxp-3-TSDR A 33k BUAR 4% S N
F-3 (Foxp-3) -Tregs Ff 5 L HIIEALIX, LPS 524, PDTC Jyiilk
Wb AR S F R R . PBS B RRER 2% I, 1Sema3A Sy T 4
GRS T 3A, 1L-10 H IS 210, STGF-B 1 43 W AL
HRET-p1; SRTRAIER, 2P<0.01 ; 5 LPS 41 14, "P<0.01 ;
5 LPS+PDTC 41 1L 45, “P<0.01 ; 5 LPS+PDTC+rSema3A 41 L 45,
dp<0.01

F1 %% CD4'CD25" Tregs FH{EMEFREYEENEQFRIZKFEHIELE (x £5)

1l HEAEL NPk (2704) R (H PR )
ZHJ

(L) Foxp-3 CTLA-4 TGF-B 1™ Foxp-3 CTLA-4 TGF-B 1™
X HREZH 4 1.021+0.253 1.026+0.271 1.006+0.131 1.248+0.044 1.286+0.101 1.224+0.044
LPS #4 4 10943+1.988"  5.585+0483"  5017+1.033° 1405+0.051"  1.567+0.104*  1.745+0.051"
LPS+PDTC 41 4 7.488+0.805%  1.998+0.465°  3.038+0.154  1.183+0.056°  1271+0.063°  1.268+0.056°
LPS+PBS 4 4 12.096+0.649%  6393+0.126%  4.926+0.523%  1.379+0.059"  1.495+0.084%  1.744+0.064 *
LPS+PDTC+rSema3A 41 4 8.002+1.117%  3254+0.760%  3.580+1.180°1  1.224+0.033°  1.305+0.058°  1.319+0.033°

LPS+PBS+1Sema3A 41 4 18509+ 1.068° 11.840+0.827°T 8.509+0472°"  1.826+0.181°"  1.842+0.111° 1.822+0.063 %

1 Tregs PHTTHE T 4HL, LPS IIgZHE, PDTC SAnknbe —mifX 2L ERER . PBS B RRELZE IR, rSema3A JyE LA ZE T 1143 3A,

Foxp-3 2 SR ELRFE S -3, CTLA-4 4R TR A OCH R4, TGF- B 1™ R AL A K - B 1 SR LA, "P<0.01,
bp<0.05; 5 LPS AlIL4, °P<0.01,9P<0.05; 5 LPS+PDTC 4L HL4E , °P<0.01 ; 55 LPS+PDTC+1Sema3A 41 H 4%, P<0.01
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2.3 rSema3A XJ LPS i3 CD4"CD25" Tregs 4T
I (3% 2) « SXFHEAL HLA, LPS o5 (W IeEEAE IR
SEReE IR T, 22 A g L (P<0.01),
5 LPS 41 H#, PBS Jf AN A Ty~ o, 22 5%
TG4 L (P>0.05) ; Wil rSema3A + T AE 1
HE— LA AR T, 22 R A gut R L (P<0.01),
55 LPS ZH 1 LPS+PBS+1Sema3A 7 [L47, 44F PDTC
Je , BEME AL U AN AR T, S ] LPS 1 rSema3A )T
THEH, 22 a8t 2 L (¥ P<0.01),

2.4 1Sema3A X LPS /55 Foxp-3-TSDR 2 F Ak
FREEMRZIR (£ 25 & 1) . SXTRRZL SR, LPS 551
JHe B9 A BE RE A 14 i Foxp-3-TSDR 2= F K4k /K
LRAGHE X (P<0.01), 5 LPS 414, PBS
FFARXT Foxp-3-TSDR 25 H AL REBE = A 5], 25 500
it B L (P>0.05) ; %Sl rSema3A T FAEMS it —
AR R P EAKE 25 A g 2E L (P<0.01),
55 LPS 41 Fl LPS+PBS+1Sema3A 41 142, 45T PDTC
J& , RE BB KA 2 H BE AL 7K 7, 4] LPS Al rSema3A
T HER, ZRA 50T E L (3 P<0.01),

LPS — 4F 4F 4F + +
PDTC - = 4F = + —
PBS — — — + — +
rSema3A = = = = <F “F

Foxp-3-TSDR

(-

LPS Sl Z %, PDTC SAnkng ke — Qa5 RN, PBS
BERRERZZ WL, rSema3A W EANZE F1155F 3A, Tregs
JEATVE T 400, Foxp-3-TSDR A XK FUREE 1 1--3
(Foxp-3) -Tregs R P25 F B L IX

1 FEMAEFHEREEHER N (MSP) R & 4
CD4*CD25" Tregs A Foxp-3-TSDR )35 B A4k K F

2.5 1Sema3A XJ LPS if5 F T CD4°CD25 Tregs N
NF-«kB {55538 G M2 (2 35 B 2~ 3) : 5%
WL Hed, LPS BERSHE NI CD4™CD25" Tregs P NF-kB
() DNA 45876 K IKK B il p65 BIMEIRIL K-, 2
S G E L () P<001), 5 LPS 4H [ #,
PBS I AKX NF-«B {55 B0 P A 5, 22 5735 70
it E L (¥ P>0.05), M4 T 1Sema3A THIRENS
HE— D42 5 NF-xB [ DNA 25595 1 M IKK B 1 p65
B RRK T, 2R A G E (P P<0.01). 5
LPS 2 Fll LPS+PBS+1Sema3A 41 4%, {ii 1] PDTC GEf
0 LPS LA K LPS B4 1Sema3A X CD4"CD25 " Tregs
N NF-xB {5 538 B IS PR T FE , 2 R A gt
22 (¥ P<0.01),

xR 3 &4 CD4'CD25" Tregs ] NF- kB {5 S i@ %

AR (x +5)

i FEASL NF-xB9DNA  p-IKKB/ p-p65/
(fl) 4547 OREE(E)  KKB P65

popiiEil 4 1.21+0.02 0964005  0.88+0.05
IPS 4 4 3494005° 1524003 1.60+005°
LPS+PDTC 4 4 121+001"  ro1+001®  088+0.02"
LPS+PBS 41 4 3414002% 1524003 1.61+0.01%
LPS+PDTC+iSema3A 4 4 123+002°  097+0.07"  095+0.08"
IPS+PBS+Sema3A 41 4 39540061 197+0.04%1 1934006

1 s Tregs IHFTPE T 400, NF-xB M A% %% 5% K T-xB, LPS

§Z %, PDTC L& bt — G At 2 3L B R IR, PBS i R 45 2% vh

W, rSema3A A E NS 01431 3A, IKK B A NF-xB #Iil 5 %

fiti B,p-IKK B A1k IKK B, p-p65 WBERRAL p65; 5% HRZH Heds,

p<0.01; 5 LPS 41 H4%,PP<0.01; 5 LPS+PDTC 41 He4, “P<0.01 5
5 LPS+PDTC+iSema3A 41 H4 , 'P<0.01

LPS
PDTC
PBS
rSema3A

L+
I+ o+
I+t
+ 1+ +
++ 1+

NF-«xB

LPS MR ZHE, PDTC kg A VA H BRI, PBS 2l
TRTRERZE M, rSema3A N AIHHZE T 7153 F 3A, NF-xB
Witk e F—B, Tregs AIHIME T 401

2 HRKEBREE (EMSA) K44 CD4'CD25" Tregs
NF-kB ] DNA Z54 151k

LPS - + + + + +
PDTC - = + = + =
PBS - = = + = +
rSema3A = = = = + 4
p-IKKp | e e R

LPS Rl Z ¥, PDTC Ak e — Q23 FH IRES , PBS i
MR ERZE M, rSema3A N E IR T 1401 3A, IKKB N
Wit S T -« B (NF-xB) I 2R A3 B, p-IKK B N
WAL IKK B, p-p65 MBFIRIL p65, Tregs R TI4
T 4, NF-xB 1% 4% 5% K F-xB
3 BEFAAEEAL (Western blotting) # | 5-41 CD4*CD25*
Tregs Pl NF-«xB £Z43-F IKK 8 1 p65 LA BB LFAK

3 3t it
e 75 -5 0 Y3 00 ) F o L A B2 ML 1 N
N E N E )7 N S V3 G /R X 0K 0 A e
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TAITHITTIE ), Tregs fi&—2 BAT f i) S e 42
IHRERY CDA™T Ik O 40 B 0 BE AT A, 75 22 2 A A 5
H B R A b L AT 8 A IR T T BE A RE P
A (4 B B e M e R SR
Y Foxp-3 J& Tregs 45 H B e 5 1) B, Tregs
e M EL R S48 Tregs 4 15 41 8 67 18] 3 I 45 2
REMIRE 1, LA 7 1) S g A s Th B B B
E 44T . O FasE MRk Foxp-3. CTLA-4 Al
TGF-B 1™ SR SRR ), I & 44 DL A0 it 422 ML
il > = 1 S e IR T g s @ R M4 1L-10 A
STGF- B 1 %5 3 il 14 41 g 5 7, I & 45 LA 43 M ML 1
S E R R T T EE s B FERAETE A, 5 S bt
PAT-BE ST 5 @ XF T 40 i 45 G 2 40 I RS e 1) e e 4
DB 7 ARBFSEFWT, LPS BB T A BR
BEREUS 3 Tregs o 2 Mk, LR R BN 4 i 40 i %
ik Foxp-3. CTLA-4 11 TGF- B 1™ SR E A i3
2 0 B 53 306 TL-10 1 STGF- B 1 25410 41 44 41 it [X]
T U R S AT IR TR ). X 5 M EEAE AN
B 1K 50 I A1 G B Tregs 40 He 451 K Foxp-3
RN O, H5 MR AE S S A S e R S A —
. Nep-1 EEEIET CD4CDS™ XU M40
CDA4'CD8" X FH 1 41 i Fl CD4™CD25" Tregs ', —
I £ YR A% B R S e B A A AR 1
55 2B, Nrp-1"Foxp-3" Tregs £ It 25 5iE 7 1 A& J&é
R SCRE R E L EL R U R g B 1 A R
P B, Sema3A J2 Nrp-1 A9 PERC AR
Z—. LPS % Toll FEZ MR (TLR) 7S T 400 %55
F43 0 Sema3 A, Jf-HEMS T I T 21 i ) 41 B 75 fk 7k
-, BISERY F 43 i AR . AE /NI R
Sema3A REMS$ E5 CD4'NrP-1" Tregs #1 ] CD4" T 44
MERgBEST 7 ABFFEER, rSema3A BEMSHE— 441
150 Tregs 14 40 MRS P , 4 10 B 615 109 i 40 Jf = 3k
F5 TP FR W Foxp-3. CTLA-4 il TGF-B 1™, fiE 7k
A TL-10, DA S B e i B i fre i Tome g, SR
FEARXT STGF- B 1 B 4317 A i 5

Tregs 4E4F B BFa s PR O AET Foxp-3-TSDR
()25 F AR RE R , Bifi 612 IX 2 P AR R B8 By 38 o
Tregs K 1 % W7 1 %, 31X — 5 o 55 oAt T 40 i ds
P AR, Tatura 250 SIE 52, BREEAE I B 4% ME A
KR 5 M Tregs FIMA Foxp-3-TSDR 5 & AL H
FARIRES, B 5 A e AR TR B VI G, A<
WF5T 2 B, (A1 LPS 175 5 1) Jie B i R 5% BB 4% 14
Foxp-3-TSDR 2 1 5L 4K 7K -, I HL A rSema3A +

T fE % 1 — 25 58 i Foxp-3-TSDR 25 H & fL 72 1
REAERFIY COUESE, NF-xB {553 i M L 3= 2254 5 [
T HE 228 TKK B . c-Rel 1 p65 (RelA) $ il A 28
HAES 0, 7F Tregs MR N /L | 4EFF A B A1 EFR
P e R RS 1 B M G R 4 T RE S AR ) 2
RErh 5 A e 0 RS NF-kB 15 538 %
BEAS R Foxp-3 %5 Tregs F B INHEPRGEYIH) KX,
I HAE A EE RN RIS Foxp-3-TSDR 2 H 3
{1 #E, (B0 A 55 F NF-«B {5 51 1§ 2 5 M 85 9E
I Tregs 4E+5 H B MR R E MBI . H Sk
FE p6S 1Y Tregs K25 T HEFRA1 A 4 Bufs e M1 g
J1000 R SRR RS IKK B BERSE R H B LS
i, 3X 5 Tregs 77 1% J& W9 45 40 4545 56121 ARHFSE
T, MRFEAE BT NF-xB (5 5l S5 T Tregs 4E4F
H B A0 A MR T it B, LPS AU e B 0 2
BERE M 1 o NF-«B {5 538 [ 1) DNA 255 16 1%, 3
I IKK B 1 p65 #Y 8 iR 1L 7K °F 5 45 T NF-xB {55
T AR PDTC BB B & i LPS 1755 1Y Tregs
R P, HARRAEPEAR AR . 32 A PR 20 R - LA
K Foxp-3-TSDR 2% H 5L Ak B B B AIX, JF H. 240 f 0
TR, MeBRRE BT, SRR IR A S 228 B N
Sema3A 7J<¥ﬂf%” " 2310 AHFFE T LPS ALk
FEAEFABR, 25 T rSema3A +FilJ5 , BEWE E— A 1 o
NF-«B 15 5 i [ () DNA 454 36 ¥, 3 in IKK g Al
p65 BIBERR LK 5 25T PDTC il , REAEAT R
iil] rSema3A Y5 Tregs FoE PERILIRE , ;X F2HH NF-xB
SRS S T MAEAER Sema3A 4EFF Tregs a5
PR

ZE LTk , ARSI, Sema3A S5 T MFHIE
A AEF7 7 8] Tregs fo M A9 72, HAHLH| 5 NF-«xB
TS AT G RBERI R 2 Tregs Fo MY
515 | ES %) B0 [ S B R AEEAE L S R FEE A A A JRE 1Y
AN, 5 MeRERE B JE T3 UM G ; Sema3A 7E
WRFEIE KT, B a8 B 0L 25T % UIAH
XK, A7 RN MEBEAE S AR T R —
FERHR A VRS YR AR 25 e
S 3Tk
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