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 OE. [HM) I URSA B FEBIK CD4*CD25" Treg H1 TLR2 TLR4 TLR9 FYZ ik, #81] TLRs 25 URSA & A=
JENLE . [k ] BEEEAN 2013 4F 1 A 2 2013 4F 11 A2 T M iA 4 )L =7 o a7 RHY URSA 83, b B i HfiIA
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Expression of Toll-like Receptors in Decidual Regulatory T cells from URSA Patients and
Their Significance
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(1.Department of Obstetrics and Gynecology, Women and Children’s Medical Center, Guangzhou 510170, China; 2.Department of
Genetics and Eugenics, Guangzhou Research Institute for Population and Family Planning, Guangzhou 510410, China)

Abstract: [Objective] To detect TLR2, TLR4, and TLRY expression of decidual CD4+CD25"# regulatory T cells in URSA
patients and explore the immune mechanism of TLRs involved in the pathogenesis of URSA. [ Methods] We selected 30 URSA patients
with early embryo growth arrest by ultrasonography from the Department of Obsterics and Gynecology at the Women and Children’s
Medical Center between January 2013 and November 2013 to participate in the study. Meanwhile, 30 healthy pregnant women
undergoing elective termination during the first trimester were conducted as control group. Decidual samples were obtained from URSA
patients with spontaneous abortion and patients with induced abortion. The proportions of CD4*CD25"" Treg in deciduas were
calculated by flow cytometry and RT-PCR and Western blotting were performed to detect TLR2, TLR4 and TLR9 expression of CD4*
CD25"" Treg in deciduas. [Results] In deciduas, TLR4, and TLR9 expression of CD4*CD25" Treg in URSA patients were down-
regulated in mRNA and protein levels, and the differences were statistically significant (P < 0.01), however, no statistically
significance was found in TLR2 expression of CD4*CD25"" Treg between the two groups (P > 0.05). The percentage of CD4*CD25"
Treg in deciduas from URSA patients was significantly lower than that from normal pregnant women (P < 0.01), which were
significantly positive correlations with TLR4 and TLR9 expression (P < 0.01, P < 0.05). [Conclusion] The reduction in decidual
CD4+CD25"" Treg in URSA patients is correlated with lower TLR4 and TLR9 expressions. Abnormal expression of TLRTLR may
involve in the pathogenesis of URSA.
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R AR 2%, Hrb A A A S R4
BEREAERE, IR LFRZ MRS &
H 2K (unexplained recurrent spontaneous
abortion, URSA), HREIWFFTIN A URSA FE 54
PESH A K, WFIE R AENUIAR e R G0 b Kk 4%
L EAE A — 2B 324K 40 Toll 5244 (Toll-
like receptors, TLR ) TEAFHRAHICZH 21 363K, TLRs
AALFE IR TR e 4, 1 H A 338 T AE Sz 4i i
WG | 5t RS B | 325 7 200 e, AN ) G A0 B B At A7)
(IR FEEE IR AR, BEn e kIR A E - TLR 1B
hy G5 A -5 AR I 2H 2R B I R 0 Al G A R 1)
AR BB S CD4*CD25* P15 M T 4
M (T regulatory cell, Treg) J& 2 5 0 B 52 — 2 &
TR YE T 400, TLRs 78 CD4°CD25* Treg IR A
VEPEME AR, X LA 14 5 K 1 i ) i & 45
BEPAE R0 kA5 & B TLR2 \TLR4 \ TLR9
FE ™ R VER, AEAE AILE IF A 58 4
THAEB EEAEATSY & L URSA H 3 i JiE 20 41
CD4*CD25*Treg 40 M % H F SR 3k 55 S T p3
(forkhead box p3, FOXP3) ik TR, T AT HE M X
FASAL A T HES TLR MEIA 2 7A L ARffF5Y
i) URSA F & W5 5 4H 21 CD4+CD25" Treg
TLR2 \TLR4 \TLR9 ik 347, A B T —
IR URSA B 5y 7 AL, i URSA I R
BB T SRR L

1 #MAEF*

1.1 FARMKRSE

BEFEM 2013 4F 1 H = 2013 4F 11 A kg T
I A2 L3 B 7 a0 a7 RS URSA B3 30
] AFEHE 25 ~ 37(33.5 £ 2.8) %, 22K 3 ~ 5 K, 1%
FEARTL T IREL 2 ~ 4k, HEMMA (28.9 «
4.0)d, MK B EHIANRIRCIER, 28 7~ 12
(8.9 + 1.5) i ,URSA (2 WikrifE S5 BE A SCIk ™,
RO TR LT 2R A T3 ™= iR 4
TR 0 1E B2 R 5 30 )k 6 B4 I YR 1A G
SEIRTL = (RE RN RAE B8 75 0 2 IR 2 B IR
IE% 24 ~ 38(34.2 +3.2) % | N T2 T iR 242 JE]
7~11(8.7+ 1.6) il , H & AL (29.1 £ 3.5)d, &
A AR SRR, oA SEG B AR SR, TG
FII AL B B a2 e s s (AT HERR P9 43006 |
A BE R G SR SR R R, AR

% A &I B g E R (P> 0.05) , AHE
FAE BT B S HbE, FrA BEoT 6 G40 0 1
A&
1.2 #if% CD4*CD25"" Treg 4 & M 4 & il 7E

WCAEIRIG I T /Y URSA B . KT
FUE B R S T I I ZH 21 PBS Wk R A T vk 5
ML i B AL ZUBT VIR 1 22 K B9/ A, i 400
HIe e ML g8 2%, IR 40 BB, Ficoll % A%
B B A T A, AR AR, — 5 F T
AT CDA*CD25" Treg HUAF] , 55— %843 41 il
T HT CD4 ,CD25 Y B 5 B BT AR 4 i AT 40 15
FHPEE$E CD4*CD25" Treg, 4 8 41 g 2 Bk 43 85 i
F & i H 54T (Miltenyi Biotec, Auburn,CA,
USA), PBS H /B AY CD4*CD25" Treg 40 il , %5
MO FE P 2 1 x 107 mL™; B 100 L 40 LS,
A3 I FITC-anti—-CD4 , APC-anti-CD25 4% 5 pL
(BD Pharmingen, USA) , 8531 2], =i T #EG IR
A 30 min; PBS Ve LBR AL A PUIRE, BN
PBS 200 pL B, b g =40 SR I 43 2 4
R4l
1.3 #if% CD4*CD25"Treg it S 4RI 20 #7

WACHE 5 T B AR IR EL D 24 1 % 108 >, 43 531)
B A FITC-anti-CD4  APC—-anti-CD25 4% 5 wL (BD
Pharmingen, USA) , 784 2], il F#OCIEE 30
min; PBS YEH L ERASS G I HUASS , Fihn PBS 200
pL HEE A, i A ARSI CD4*CD25" Treg
A4 Ee Al ( Becton Dickinson FACS Calibua, USA) .
1.4 %EEE RT-PCR lZE TLR2,TLR4,TLR9
mRNA FRix

R4 Genbank FEME AIEE ¥, H Primer
Premier5.0 X411 514, AN GAPDH i N2 3t
L, 519 1 i 1 A o TR AR IR 55 /& 0,
ST FIILEE 1, NEifbIh CD4*CD25" Treg il
(1 x 10°) 42 H RNA , 2K H Trizol 71—k |, #%
R & 10 B A4 BB, 4% IR SR il & (FSK -
100, ¥ TOYOBO 2~ #))  hd B 5 k1730l e 45t
Vi, SER 2GR B SN B VAR FR R 20 pLL, Horp
SYBR Premix ExTaq 7 pL.¢cDNA 1 pL.ddH,0O 10
L M ERIES194% 1 wL, fE Light Cycler PCR {%
W4T Realtime—PCR 1, PCR WS4k . AR
7595 °C 10 s,98)5 95 °C5s . Tm 105,72 °C10 s, 3k
50 MEH . )5 65 C 155,95 C 0.1 C/s.40 C
30 s HFAT A h e o AT . AR A KR A B, L
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Table 1 Sequences of PCR premiers and lengths of

amplicons

Premiers  Sequence Length/bp

TLR2 5-'"TGTGAACCTCCAGGCTCTG-3' 556
5-'GTCCATATTTCCCACTCTCAGG-3'

TLR4 5-"ACAGAAGCTGGTGGCTGTG-3' 201
5-'"TCTTTAAATGCACCTGGTTGG-3’

TLR9 5-'GCAGTCAATGGCTCCCAGTTC-3' 104
5-'GCGGTAGCTCCGTGAATGAGTG-3'

GAPDH  5-"GAAGGTGAAGGTCGGAGTC-3’ 226

5-'GAAGATGGTGATGGGATTTC-3'

1.5 Western-blot # il TLR2, TLR4,TLR9 & H
HFRIX

MAEALAY CD4"CD25% Treg(1 x 10°) 2y
T, BCA ENNE & A & &, @i 10%SDS-
PAGE 43 B2 )5 , #4842 PVDF B8 5%t
NEW kY 2 R B 2 h, YRIEE A —PT. Rt
TLR2 . TLR4 .TLR9 £ 5 FEHLIK (3 E Abeam 24
7)) & B-actin FLHA 4 COKFIMF T K EEPE S I
ABAR I E AW R RC YU IR T 1 h BRI
eI, k22 &6 (ECL) 842, Quantity—One
P15 53 M 844 %F TLR2 ' TLR4 [TLR9 B-actin 257
(AR B LA A TRV S 53 H0T
1.6 ZitFabE

K SPSS16.0 # 4 & 37 £ 5 &, “One -
Sample Kolmogorov—Smimov Test” VEXHE 1 &K

Isotype Control

10¢ 1

10°

CD25

107

e 1 10t 10
CD4 -

B 5 IE A0 19 5 fE TR LB £ AR UERE (R £5)
FoR, P HCBCR HMSIAEAS ¢ K255 ;  Pearson
R PEASE M CD4*CD25" Treg U415 TLRs 5 H
FIRMEMKZR UL P<0.05 HESFAGH ¥R X.,

2 % R

2.1 ®ifE CD4*CD25"" Treg AR 44k

Wd S 2H 2] £ B BRI AL AL, R BR A B
4 A5 3R15 CD4*CD25"e Treg 2, 5% FH i 20 40 iy
A E IF o3 BT Al L 73 B5 Y CD4*CD25" Treg 4l
MR 4B T ik F) 96.2% (1),
2.2 WRRVETME T 488 TLRs RiX

5 X CD4+CD25"" Treg 4 Jfd 7 TLR2 ,TLR4
TLRY 7EHEH 3 H K AR Kk, 5 IE 4R
ZHAH HE , URSA & 35 i B2 CD4+*CD25"" Treg 4 fifd
TLR4 . TLRO Z{KW] & 7, 22 5 A Ge it 2 (P
<0.01, 8 2,3 2); TLR2 KIEW#H 22 5 LG 12
BEX(P>0.05,K2,%2),
2.3 iR CD4*CD25"Treg AAE/K F %5 TLRs
EARIEHEXME

S5 IE R % RBZHAH G, URSA HR 3 i A £ 40 fitg
1 CD4*CD25" Treg Lt.{51] W 5 981X (0.56 + 0.23 Vs
1.38 £ 0.27,P < 0.01, [ 3);CD4*CD25" T/CD4*
Fo (I PR (15.8 + 4.6 vs 6.4 + 32,P <
0.01) , TLR4 A5 CD4+CD25"" Treg 4 il & i
MK (r=0824,P < 0.01),TLRO £ ik 5 CD4+
CD25 *Treg 40 M 78 2 0 F A ¢ (r = 0.721,P <
0.05) ., fH TLR2 ik 5 CD4*CD25" Treg 4 il TG AH
Kt (r=0.085,P>0.05),

Isolated CD4*CD25"#" Teells

1

96.2%

10¢

CD25
107
—L L
[
"

CDh4

B 1 Bk e E A AR TN CD4*CD25" Treg 4 4l &
Fig.1 Flow cytometry for the purity of decidual CD4*CD25" Treg
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TLR2 TLR4 TLRY

B2 URSA EBHBIE CD4"CD25" A5 1% T 48 TLR
E4=E v
Fig.2 TLR proteins expressions in URSA patients
A: TLR protein expression in decidual CD4*CD25"# Treg was
evaluated using western—blot analysis. B; Protein bands were analyzed
using scanning densitometry. (3 —Actin was used for normalization of

protein levels.

%2 TLR2, TLR4, TLR9 mRNA E£ PCR #&ill
Table 2 TLR2, TLR4, and TLRY9 mRNA were

measured by real-time PCR (xxs)

TLR4 mRNA  TLR9 mRNA
URSA 30 0.50+0.09 1.39 £0.19Y  1.26 £ 0.23"
Control 30 0.47 £ 0.06 1.92 £ 0.25 1.68 £ 0.27

The quantity of mRNA was normalized to that of GAPDH.
1) URSM vs. control, P < 0.01

Group n  TLR2 mRNA

33 i

3.1 CD4*CD25" T Tl S REAFAHE R
R
VT AR A B 938 A BF 5% 3 IR A R W ) 7 R A

Specimen_004-5

Specimen_006-6

Q21

5

10

Q21 N

in*
CD25 PE FL2-H
3 ‘04

0

CD25PEFLZ-H

'S

10° 10? 10° 1 10

CD4FITCFLI-H CD4 FITCFLI-H

3 BiFE CD4*CD25"" Treg it =t 20 A (L A&
Fig.3 Decidual CD4*CD25"" Treg flow cytometry
A :Normal control ; BURSA Patient

Yo E ZR G IR R BT 1 SR B 57, Bk -G S e it 32
(ST AN ZFh M A AR N T B S S
MR LS5 BERG Ta s it 32 AL 9 2% 4 534
BT IEIG RO HE , #H IR B H AR
AT YRIT RAE , JEATTE T A e ML e R g
RPEF R TVE R, A0 2500 248 e 1 1 5 R B g2
T, BRTC S LI T 2R RA B T 411,
Hrp CD4°CD25" Treg W5 fc 2%, "B RMUALL “F
Bl Iy ARG AGERE 7 B e fif 32 1 —Fh B 27
A, HEIET CD4*CD25* Treg H e Rn 17845 #L
il = ZEALEE FexP3 41 Toll #E3Z 1A | 58
R A0 A S S5 R AT DS T AR AT R
URSA & £ 5B iR it 52 ZZ 6L A %, CD4*
CD25" Treg % 5t 4 1% A1 T BB Bl 6 2% URSA &%
(1 BRI 10 ) ARFSE 2 B URSA FB A Wi s 20 21
Hh CD4*CD25"" Treg £ H TR, B CD4*CD25""
Treg 5 F| T 4k 15 IE % 4L R , i — 4 UF 52 CD4+
CD25"" Treg (7802 5 URSA KAWL,
32 TLREFHEREEXZMEBART

Toll FE3Z 1A — AR ST AR B 32 14
FE R IR 5 ARATME G g 22 0] 1) & # FE L i ALy
VER . W URMAEERG PUE A 2 R ZU A S RN, BRI
G Tiid 27 S AT W B I T A 75 1) AT ATE 9 & 3R,
REJR U 0 SE R AN | 2 77 AN A HE L TLRs,
PUI JFAAR NI 2 5 58 R MG O, X I R4
Jay e A R L) g R R i B T R 2 B
B T B FAERS, 2 —F IR E 22 e
B R BT AN M | e A L A AR el % A g
SEAMN AL TR E AR Y, = TR
3t B S AT R T BT IR 2R MBS AT IR O AR 11
K, DR 5 AT it T BEAE 5 A E A A G g%
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SEWFIE A R I A Ul 2o fo g 4 U 1Y
D7 K 0 8 S Wi B 2H 2 rh TLR2 \TLR4 1Y 43k
0L, K B8 URSA R Wi B4 I 1z 40l 9B p
FR) 5 A % 3% 40 L TP TLR4 1Y 3535 B 8 189 5 | i
TLR2 fyZFiATo i Z 122k, $2/5 TLR4 WJREZ 5
URSA A9 &S HILH AL AR AE R URSA B Ak
JE B AZ 4R (PBMC) P TLR2  TLR4 k7K
-, 5 CD4*CD25* Treg % H A VEFT T 207,
25 R R B URSA 45 M JH I TLR4mRNA f % ik
TLR4 #1689 PBMC Eb 7] B 5 /55 F 1E 4T R %) B
4 ,{H TLR2 mRNA J ik TLR2 & H 1 PBMC L
BIPIZH TG 25 5, WFST 3R I URSA 35 T e
1 TLR4 $40f T CD4*CD25* Treg Y50 FIHE
MR L, SIE AR IR E K
A ARTFIE RIS AR ZH 4 CD4+CD25" Treg H' TLR2
TLR4 \TLRY SZAKFIRIAT 04, 455 %I URSA
B TLR2 2Rk R WA A8k {3 TLR4 %3k
AKET M, I H 5 CD4*CD25"" Treg 45 T B i iF
FHIC, TLR4 BFE45 /AT SRR A —2, &
FLIE T TLRs 78 550 5 2 2045 20 it 20 0y 3k 43 A
ANF], B AS R A 5 ] BB AEAE 22 S A
X, M T CD4*CD25"" Treg 40 Md LL 1Y 5 PBMC
1% ~ 2% , AN I PBMC H' TLR4 &3k 3 =5 nl GE 1
SRR T RN ME T 48 B S A% 5 IR 4 MY (Dendritic
cells, DC) A5 Ho At BAANAZ 41 B4 o3 223, 30l S Ak
Ja i Wi L A AR 25 5, BRSO i —
AARGEUESE , AFFE IR T IR I URSA F8 3 M A
CD4*CD25"" Treg 1 TLRO FiA/KF-FH, - Hl
L5 CD4CD25" Treg Hufil T B A 1EAH G, FRATIN A
TLR4 . TLRY A] <= W [R5 Treg LIRE, NTT 25
URSA %94 .

WY & 3 TLR4 (4 BL AR g 2 0% (LPS) Al L1
T Treg LR ZFPITEZRI L, MM T
Treg Y FH e J1 S e il iG> ABF5E &
URSA & Wi Treg H TLR4 235 7KF R, S5
CD4*CD25" Treg Lt {51 K2 S e 4 il Dy fig ™ B, AT
5 R S e 20l , T80 URSA K4 Wk
AEPUL IAE TLRO B A& CPG-ODN Rl , i fR2H
21 TLRO 3k W& T IL-6 43t i 14, 36
BT et 235 TR A TLRO 25 1 B iR 5L i %
PEMERTE AT, ARBEFSE 25 I CPG I
AL NOD /N R IG WSO 548 &y, T BALB/c
/IN BRI R IR A R A A B B ks, 6B NOD

/NERAT CPG A 2 s B BURK , CPG 3% TLRY 42
1o 0B G 0 L P ARG B | B 5ER TNF-o 35,
AT B R 3 5 . A9 B URSA /&
H WA Treg ' TLRY9 3K T, CD4*CD25"" Treg
e B, FRATTHEDN AT BB 5 TLRO 7EME A5 2H 2UAN [+]
US> A ARG O, 73 4k TLRO 38 a3 A1 1 gt 5 1 e
2 L 145 8 B P R BEBIONT Treg LI ML & B
FIge s s AR R MERESR T B
WEANM 1L-23 TL-6 Fik14 00, A2 Treg/Thl7
YA 1) Th17 R, S RAFsR & B TLRY (1)
Btk CPG AT ISR Treg 451 , {H & 0] LLSE 490 ]
Treg B9 54| I RE 2, URSA 8% Wi Treg
TLR9 ik T, CD4*CD25"* Treg /b, {H Treg Y
o2 D RESE T8 A 284k, ATh s Bt — 2 5%

Mz, BERR S L TLR VR 4 e 4n i -5 iR G
2H UM HLIK FR A AL JT TP W02 2% ) B g5 R 4 )
2 XD RERF 5T AR A A B Ttk — 20 S
URSA Wy bl AT 5% & B8 URSA 8%
W Treg 40 TLR4 TLR9 ik F i, #2725 TLR
SR FIRAHES 5 URSA M &R HLEH, Mk
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