55 36 &5 11 1 B ERLR A AR (A AR )
2016 4 11 A ACTA UNIVERSITATIS MEDICINALIS NANJING (Natural Science) <1333~

REMAPIRERENEMFETE T AREXSF TGF-B RiLdR
PRI R

MR Rk 2B Feag !

(CFRERIFRESRR I B 2111662 R W4+ g b0 T3 FaE 210042)
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YIRS 5 F 55 A A2 4 I F (transforming growth factor, TGF-B)AY%%E 5% (238 MK % . ik A BIEH A SLE 31
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M, D= @GR CD4*CD25 LAPT 2 CD8*CD25'LAPT 41, /34 WHREAN M LU ; 42BUE mRNA | qRT-PCR &
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CD4*T ,CD25*LAP*/CD4*T .LAP*/CD4*CD25* L {E R IE# N BB T+, $1-CD3 | $i-CD28 Bkl /s LAPY/CD4*T ,CD25*LAPY/
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Expression deficiency of regulatory T cells associated TGF-B in peripheral blood from

patients with systemic lupus erythematosus
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[Abstract] Objective:To investigate the possible deficiencies in the transcription,secretion,and expression of regulatory T cells
(Treg) associated TGF-B in patients with systemic lupus erythematosus (SLE). Methods; Peripheral blood mononuclear cells(PBMC)
and CD4* CD25" T cells were isolated from patients with SLE and health controls. The cells were cultured and stimulated with anti-
CD3 and anti-CD28 for 48 hours. Three-color flow cytometry was performed to detect CD4*CD25'LAP'T and CD8*CD25'LAP'T cells;
Q-RT-PCR was used to detect TGF-B mRNA level; ELISA was performed to detect the levels of total TGF-B1 and free active TGF-B1
in the supernatants of the cell cultures. Results; The ratios of LAP*/CD4*T,CD25* LAP*/CD4* T and LAP*/CD4*CD25" in fresh
PBMCs,or in cultured cells stimulated with anti-CD3 and anti-CD28,from active SLE patients were both significantly higher than
those from health controls (P < 0.05),but there were no significantly correlations between the abnormally increased LAP expression
and SLE disease activity index (SLEDAI). Whether stimulated or not, mean fluorescent intensity (MFI) of LAP in CD4*CD25*LAP~*
cells from patients with SLE was also higher than that from health controls (P < 0.05). With the stimulation, CD4*CD25* T cells from
the patients secreted less TGF-B1,both in the forms of total TGF-B1 and free active TGF-B1 (P < 0.05). Furthermore,CD4*CD25* T
cells from active SLE patients displayed less TGF-B mRNA level than those from health controls did. Conclusion:In CD4*CD25* T
cells from SLE,there are deficiencies in the transcription and secretion of TGF-B1,and in the production of free active TGF-B1,
although the expression of LAP on the cell surface is increased ,which may reflect the abnormal activation of T cells and a prolifera-

tive respond of CD4*CD25* LAP* Treg to auto-antigens. These deficiencies in TGF-B expression of CD4*CD25*T cells in active SLE
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patients probably weaken the function of Treg cells.
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RABMELL BRI (systemic lupus erythematosus,
SLE )& UL B S S e s | IR N AE e B 2
() G2 9 ZERL AR A A B S A5 S P T 40
Jd (regulatory T cell, Treg) ZEAIH] F S 028  HEFEHLIA
R BERR S R 1o S e 5 h B AR, H
I, BOR B2 B9 UESE {7~ SLE A & st f v
A Treg Bt AT RERYBLEE , ELIX FhikEE 5 90k i 5)
PR IEARDC

Z5 L) Treg N CD4'CD25Foxp3*, B[] i)
223k CD25 (CD25") F1 Foxp3 (Foxp3") i) CD4*T4|
JL, s B MR R T AR U A AR Treg(na-
ture Treg,nTreg) FAE SN E o Bl R 4 i R i
IR T Treg(induced Treg,iTreg) , #R ik Z
HIBIFFE R Treg B SRPEVE 191G PR — R 5 Sedie o+
FAX, 1 Foxp3 .CTLA-4 TGF-B I IL-10 £

TGF-B P& 4k A4 K H F (transforming growth
factor, TGF) -8, f14% TGF-1 TGF-B2 TGF-B3, & —
G5 L ARSCRY TR T 4 AR R AN e R, Il
i JE T Foxp3 Al CD4*CD25* Treg ) AEAE #E £
PETH 21, A B W ) 2 AR TR MRS Y T4 T
2, B IRZS TGF-B (latent-TGF-B, L-TGF-B) . 4l ity
WA LAY & — AT 1 (pro-TGF-B precursor) , H
— Bk 2 201 AR RIS T Gifi 1A
N Aty 20~30 NERERRAE TR, PS> S
R A S HK (latency associated peptide, LAP) , C
AN 112~114 DNEHERRE TGF-B Ik, L-TGF-B
TR EE P o 2K B A 1l B AT 2 1 PN DD M ) P
FEBEDIH], JE R LAP [R5 SR TGF-B [A] 5
CRIRG SR RIAE S YR L-TCF-B, 7 H 40
MUl L-TGF-B A 5 L-TGF-B 454 % 111 (latent TGF-B
binding protein, LTBP ) FHI# K M KI5, [#]
EEHLET by Wl SHEA A LR EE T
(glycoprotein A repetitions predominant, GARP) %}
G A TEAIMIE - ToIR RIFE Y 5 LTBP 454
(4 B2 GARP [E5E 7E 4R L IR 181 (19 L-TGF-B #F
JETCTHTER, PR TGF-B # LAP B[] T, A
RS 2ARE G HORTEf ZEm i@ TGF-B U 7
(TGF-B activator, TA) 4N &) 5 & | PR AL 8 A 1 /K i
it S5 A LK i MBS 1 TGF-B A LAP, U i &
ARG R R A TCF-B ZAREE B i, A B
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WF5E 2 W LE TGF-B Ml TCR AL [FEHRIBL R, A1H
CD4*CD25" T 4 il fE W% [7] CD4*CD25* Treg 4 %
Ak, PIAE o A 5l (Smad3) J5 3 4 A%
Foxp3 BRI YK IR, J5— 5 ,CD4*Hl CD8 1Y
nTreg 3= 5458 iof 24 i (5] B 42242 fol & #EX%F CD4+*CD25-
YRR A FEANERIE R, A2 B R XA ] e
nTreg 4 g I & 10 1) TGF-B K AE/EH BN, Hilt,
TGF-B W2 5iuS iTreg, &2 Treg (@EJ% nTreg
i iTreg) WS MHIAE T IE4FEK A AF5E S5 7E/ I
AR N &I T —F B i TGF-B A~ S 3 il 7 H
() CDALAPTEAL iTreg, FH1E BUARIEREAI &
T EEREAE Y RIS AT S R4 R
7R SLE L5 T TGF-B1 AKE R 4, A4, 1E
SLE B EARN , Treg i) mTGF-B (B L-TGF-B)E 43
WWE TGF-B MR E M KA T U AR O X Al
AE Mk — TR A B SLE (15058 15 X AL LR
K, A, ARHFFREKN T 5 Treg DIRe% UIAH /Y
TGF-B 5% R WIKF-,

1 X&FA*E

L1 %

RASNEMAY SLE B 3L 42 #1128 A 2009 4F
11 H—2011 4F 8 J] g 5t BERI R 75 — B B B X
MRAERH S B AR, B — BERE KGR S PR
e P BE AT 6 I B R 2 1997 4RELT
() SLE 73212 WibR e, 2124 1% 3 3773 SLEDAT =5
ARG SR HEBR G I A S RGTP R
Horhtz 65 1,55 6 il AR i% 21~66 2 P44 38 4,
TEHRIRAL 22 191, ok [ B 5t BRI (R Bk 1
BN S TIVL T XA DA B AR N B, 15
AR 5 SLE A HEADEHE , HIA B B e s |
il S w8 s L

NG 1 N 1 0 e A NS 87 TTRE XA o 7 i
APRZAT) s RNA 3035 581200 & 22 5 19 (Invitrogen 23
A, 3£ );TriPure 43 2 1 7| \FastStart Universal
SYBR Green Master(Roche 28 F] , #i1-) ; it A CD3
CD28 WIREHUIA (eBioscience 23 ], S [H ) ; #E 9 1L B¢
# (phytohemagglutinin, PHA) (Sigma A ®], EH);



5536 B 11
2016 4F 11 A

e, B e B, G 45 R G TELL BRI B SNE I PR ST T QU 5E 4T TGF-B
FIRGREE BRG], B At ERM R 4R (B SR B2ERR) ,2016,36(11) : 1333-1338

- 1335

CD4-FITC ,.CD25-APC .CD25-PE-cy5 .CD8-FITC ¥t
N B 58 B b A4 S L [R] B B 414K (Biolegend
ANFEl, SEED) ; LAP-PE BT B e DT A B L
) R BB LA (PERe S o 27232, R&D 246, )
RPMI1640 $5 353 /NI (BL 2~ #], Lh@asl); A
CD4'CD25" Treg 43 B3R & ML VEAIM 73 64T RGYE
41 e 53 25 4% (Miltenyi 23 7], 5 [E ) ; Free Active TGF-
B1 ELISA Kit Pk & Total TGF-B1 ELISA Kit (Biole
gend AH], ZE[E);FACS Calibur W40 (BD 24
), ) ;7300 AIZE G PCR L (ABI A+, )
fitE7Y CliniBio-128C(ASYS-Hitech 2\ ], Bt F])
12 F#k
1.2.1 4P fo A4z 4@ e (peripheral blood mononu-
clear cell,PBMC) %~ &

TR TE B AHIRA SLE S AMNER KM 15 mL,
B TR PR TR . RN R -2 52 i
O3 IR FERRE B 043 B PBMC,
1.2.2 PBMC #9345

W LR35 1) PBMC T 96 £L 40 85 57 Atk
11837 (5%C0,.37°C) , 5x10* A /FL, BFLAN 200 L%
7% 3 (RMPI1640 & 15% FCS), If il A $T - CD3
(10 wg/mL) FIH-CD28(2 wg/mL) LA, Hil3#L 48 h,
Sy SO AR RN SR N, AR T S A AR
I LAP B33k, 5535 LG ICT -20°CokAE IR A7, T
ELISA £l TGF-g1 7K,
1.2.3 CD4'CD25" T tmfeth o & 5357

T8 3o R P RE TR 43 S 1 6 PBMC 43 ) A7 B vk
FIPHZELAFRTS CD4*CD25* T 41fifl, ¥ CD4*CD25* T
YRR T 96 FLANMEE SR THE SR (59%C0,.37°C),
5x10* 1 /FL, AL 200 pL B35 3 (RMPI1640 7
15% FCS), PiFh 1 i 715 5% . LA PHA(10 pg/mlL)
RS 57 48 h AR 4L, i A TRIzol ¥5 fiff 4t il
~70°CYKA AR A T RT-PCR #6100 5 5% 2 n A4t
-CD3(10 wg/mL) FIHT-CD28(2 we/mL)HLiA , Hi#%
K98 48 h, WCHURE 3% L3, 20°C KA 7 H T
ELISA #: TGF-B1 /K3,
1.2.4 S£BFE 2 PCR AR

PEW R RAF A M9 B RNA, 2830 55 5345 3]
cDNA JG #7968 = PCR, #:1 L-TGF-B Rtk
IR mRNA AN IA K, LIS |0 kA i
FLE 1254—1274 S0 KL, BARIFSIH 5'-CAA-
GCAGAGTACACACAGCAT-3', FifsIWi 1k Mix
FEH R 1379—1358 St , HARF SR 5'-TGCTCC-
ACTTTTAACTTGAGCC-3", ;=44 126 bp, B-actin

51 % 8 R 5 -CATGTACGTTGCTATCCAG-
GC-3', FiiFs 931k 5'-CTCCTTAATGTCACGCA-
CGAT-3", =¥ K/ VA 250 bp,
125 FCM #nl4afadE i )e & LB LAP 5T 89 %k

TS 24 FUAREIHIHT-CD3 THEEFUA (10 pg/mL)
i, BUPBMC 40f04% 5x10° /L3R T 1 mL &
10%/NA= ML 1 RPMI1640 52485383t | 1 )5 4
fLINA$BT-CD28 TifigtkEHifk (2 pg/mL) , & T 37°C,
5%CO, HFNEEE AR FRAR SR 48 h, WSS
40f, A Anti-CD4-FITC (20 pL)®% Anti-CD8-FITC
(20 pL) Anti-CD25-APC(20 wL) Anti-LAP-PE(10 pL),
FFREAL A RIX] BRAS  4°CHESEIEE 30 min, PERIGE
B4, EAUEI, R Flowjo7.6.5 S HT 48R
12,6 3% L i B & TGFR1 A & TGF-B1 K
64 ELISA A&

4 1.2.2 F11.2.3 R FE FiE R
Jr iR A AL B ELISA A5 Ui 25 0% 1 TGF-B1 ., &
TGF-B1 /K-,
13 %it® ik

i 1 SPSS16.0 Gtk 34, Bidls AL + 45
HEZE (% = 5) 3R, A HCESRFHR R T 22508, 4%
AR A A 5323 5 He 1 2 B DE 4 A A DG MR
HERAT, P < 0.05 HEFHAFHFE L,

2 # R

2.1 &3 SLE %4 CD4*CD25'T 4afie ¥ L-TGF-B
KB G 89 mRNA & ik K BAK

SERFE R PCR A2 R R, 4 PHA HI S
HTE S SLE 3% CD4*'CD25°T 4ufti L-TGF-B Fi
PREE 19 mRNA FHXT 3R AL T 15 6 R, 22
SHEAGIHEL(E 1),
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KR X ik K F
Figure 1 Relative expression level of pro-L-TGF-# mRNA

in CD4'CD25°T cell subsets in peripheral blood
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2.2 SLE %% PBMC % CD4'CD25'T 4\ i3z Jr bk
W o ik e TGF-B & ik /K Ak

ZP1-CD3, HL-CD28 YLk fil 5 SLE & #
PBMC 1 3% Lt P AY B TGF-B1 ( RIR Ak Ak 34 )5 %
EHG ALY L-TGF-B 1+ B 1% 1LY TGF-B1) /KF5
IEH N PBMC A8 U AR , 10 25 5 T 1 2k 5 SR N 7
CD4'CD25" T 4iffi3% % i SLE SBE 1S TGF-B1
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BT IER A (K 24),

1EH AAME I PBMC F1 CD4*CD25* T 41 il 43
MLHT-CD3 H1-CD28 UG , RIEEAFHAMEME TA
AP HRESR B A — e SR ES TR AL TGF-B1
ik, HIE 3 ME SLE £ PBMC 1 CD4*CD25* T
4 L 1 5% 2R BRI S U S S AR Y TCF-B1 (1A
2B) .

B 30, OXHHA "

= | msLE4

E 25

Ey i *
= 20

KDI_ -

5 15

P
£ 10
=
jict 54

0
PBMC (n=9) CD4'CD25* T(n=5)

PR, *P < 0.05,
E2 % %S S TGF-1(A)MiE ML TGF-B1(B) 5k F
Figure 2 Levels of total TGF-B1(A) and free active TGF-B1(B) in culture supernatants

23 &3 SLE £ CD4* CD8'T o fi. F LAP*4m
LB E T AR EW S 25 RREDELE
IEH A PBMC ARZHIHET , CD4T 4Rjigrf JL-F-
RS LAP ) 3%3K TG sh P SLE &34 /) PBMC
K2 3% BV AT RGN Y LAP (9 ak . &4i-CD3 L
-CD28 Ykl J5, 1EH A CDAT 4iffi#ik LAP,
&S SLE 10 CD4T 4fiirf LAPT CD25LAP
YHAEAY BB E R N 3w, (A SRTE S T4
Z T EA S, T CD4* T U REr AR
TESIMESLE B AVA 1%~2%CD25 AP, Miklg
JEICETE# NA 2 SLE 3 CD4'CD25LAPZRfI A

& 1%, 3R LAP FEAFHA T CD25°40)il,

230 -CD3 ., H1-CD28 i A& il 3 5 1Y 1% 3 1k
SLE i3 CD4*CD25* T 4i il LAP+ZH i b 51 44 1
BT (HA 5500 15 2 B IO AR G R
CD4*CD25- T #ifh{U A b LAP Kik, Hl%S
LAP 4 [ i <1% . 1E% N Tigfili% 5 & CD4+
CD25T FPH4JCH i LAP (9335 (F 1),

PR PE MR B, S A g
e SLE B3 CD4*CD25'LAP*T 4ii il 1 LAP (1)°F
Y 9¢ 638 (mean fluorescent intensity, MFI) )5
AHN IEH X REZH (K 3)

£1 CD4T AP RITEMARIL LAP BN E

Table 1 Percentages of LAP in CD4'T cell subsets (%,x +5)
R _ IEH# N (n=11) ‘ __ sl SLE(n=18) ‘
AT S A FE

LAP/CD4*T - 472 £ 0.72* 4.69 + 2.67* 8.46 £ 2.80*"
CD25'LAP*/CD4*T - 4.63 + 0.69" 3.35 = 1.94* 8.17 £ 2.59**
CD25LAP*/CD4*T - 0.09 + 0.10 1.50 + 1.44 0.33 £ 0.41
LAP*/CD4*CD25*T - 5.78 + 141~ 9.58 = 6.93" 10.11 + 3.827
LAP/CD4*CD25°T 0.41 + 0.48 1.82 + 1.57 0.38 + 0.70

SR N AR B HE AL, P < 0.05 5 SRR IE X RRAL LR, *P < 0.05,

1EH A PBMC RZ:H1-CD3 Hr-CD28 Hr il
B CDS'T 4 RGNS Hy LAP O35, 1M iG shitk
SLE f35 1) PBMC A< 28 3l 3% BV AT 4G 0 o i LAP
Fik, %z s, EW NS SLE B
LAP*/CD8*[(4.08 + 1.87)% vs. (3.12 + 2.18)% |.

CD25LAPY/CD8Y (3.67 + 1.44)% vs.(2.99 + 2.06)% ]
LAP/CD8'CD257 (5.65 + 2.99)% vs.(6.34 + 3.85)% |,
PRZHAAH I TC B 1 25 57 (P > 0.05)  fHISHR L
B pr e, LS8 sh B ToC . TigIEH b e
T8 SLE S ORI AR H P4 4] CD25-LAP/CD8* |
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Figure 3 MFI of LAP in CD4'CD25'LAP* T cells

SLE 41

LAP*/CD8*CD25 FLH /N T 1%, FEAKE A H
LAP 353k #2878 7E CD8*T 4HAf T LAP th 2 EIA
T CD25°T 4t v 2

3 #

AT HPI-LAP SLrapEHTIA (27232 Fik%)
AR5 KM L-TGF-B1, T T 40l | LAP &
PIETR — BRI 5 TCF-B1 [FJH — B AR 454
PUSRARRY L-TGF-B, FTrLL LAP #6025 5Bl s e 1
i 1 L-TGF-B, ARFFERZIN M) mRNA 240N A
B LTGF-B (1) mRNA, HAEPHE &N L TGF-
Bl R AR 2 A S AR AR 7,
— W GRAP 255 1R 7 7E A s | L — R B
AT B I Y L-TGF-B, JCIB R By
oS MY L-TGF-B, ¥ 7 A ) TGF-B — 5
PRI\ L-TGF-B U544 B 1 BN U B 1 TGF-B 4
RELZFEME, Rmgh R woR , R TG otk SLE %
SN I CDAT 40 | LAP B3R ZS TGF-B ik
A Frsg (A TGF-B FRIMMKIRFEAEGRIG , FE &
M TCF-B1 MGG | AWK SRR, TS G 1L
TGF-B1 j=H: Fhi , X 7E 73 B3 4R 15/ CD4*CD25°T 4
Jif 1 S AT Ry 8 AT AT RIS T Treg 40MEAYF2
JEPHIVER . ARBIFSE MASRER#RE TGF-B1 HHe 5% oy
WA TR - BRAR B U 5 1 TG AL TGF-B1 7™ A F £ 11 JiL
o SLE 1R 2 A AAAE S 2L 6] TGF-B TA W& MY
N R T Z I — B SR T REJR A

2008 4F- Chen 45" /NS R BL—FIAR) T8
ML CD4'CD25"" Foxp3"® [¥) nTreg, Bl CD4'CD25* LAP*
T 2, & —FhiG L5 2 0 Treg(iTreg) , Fik m /K
fi] Treg #H & 4 F Foxp3.GITR .CTLA-4 TGF-B.
TGF-BRs . ICOS F1 PD1, L TGF-B 4#i it )7 20 -1
130 TGF-B A1 TL-10 LK 200 i[5 B 4324 fok B AL

i, FEARPISN SRRSO T T 4, X Fh TGF-B
WA Treg HA —E Y 1 HE T, 76 TGF-B FAAEMY
ZMFF,CD4*CD25 LAP* T 4 g 7] LA T 201k hy
CD4*CD25'LAP*T 4fififl, F4)5 , Gandhi 52— AF
ANHME LA IESE T CD4'LAP* Treg 40 M ) A7 7E
H5/NERATIE A AR, X —FP AT AT (naive) T
Y BLE L5 T 1) iTreg, AN 3k Foxp3, £i5 T 1A
g bR & CD69, Fik 7K F TGF-BR 1T (GITR |
CTLA-4 Fl IL-8 IL-9 IL-10 TGF-B1 IFN-y, WA LI7E
IL-8 A5 TR &Y 1, L TGF-B Al IL-10 #KH A4 J
SOEFEPHIVE NS, AFFE & BIE & NS I T 240
J 32 B ROS A6 S 18 AT DL 42 CD4*CD25"LAPT
AL, T SLE F8 R IEE 5> B0 A1 JE i T 248 s BAF
TETEH AN A 1Y) CD4*CD25'LAP T 4, =2
J& 1Y CD4*CD25* T 40l LAP 3k X A DAk — 3 bt
B, ATRER M TR S SLE HE T 40 MV RE A T
FE I CD4*CD25'LAP* Treg 20 M%) S b PE 185 . {H H:
IRV 5 9595 3 B B Z [ IE JC A Gt . SLE JE
CD4*CD25'LAP Treg il (YT HEIRAS QAT , AR TR
ANHFE A5 TG it — L W], SCBR | L-TGF-B
SRS GARP 456 it dli o 78 Treg MR Y,
KM 58 SLE B2 & N CD4*T 40 il 53 % 15 1k,
GARP FikHm, 2 L-TGF-B #4iE7E T 4
LR I, S50 LAPAHMIE 2 2S8R, s Rl 75 220
ATt — 2 ARSI LIIESE |

H T 0 CD4"Treg X % S8 %500 40 il i 4 FH L
il FEZEAT 4 B, O4 I A R - ; @ve itk
P TL-2 s QB3 Ay A M w1 ; @id Ao 2 1 Bl AR A
() Treg 2T/ T 5800 T ZBMIAH T AR, 5 1ESONM
T 240 B Ay 4t e ) = s M T, TGF-B AT RAid it 22
FIHLEIZ 5 Treg XTS5 A LA/ - BE T REAE
o1 N NS R e 7oA Sy A o N D N
ISR WA REAE MR ST+ Treg SR
T 20 M B4 A BAE T, 36 nT BB CD4*CD25 Foxp3*
RN T A% AL A CD4*CD25 Foxp3* () iTreg,
I, SLE 9 Treg SFE 2 &5 TGF-B1 & [ AH CAE
B, AuFas R R . O ik SLE #3541 E
1. CD4*CD25*T 4 I N Y TGF-B mRNA 235 I E K
FIEH N, R, 0 30 30 20 B A1) L TGF-B 7K SF-
FEAR, IEH A PBMC 4385 CD4CD25T 4l fifl )
HpEEFR . H B AR TGF-B /K r it — A 1
B, /R T CD4'CD25*T J& £ E 40 ik TGF-B1 F 4l
Jid; SR SLE H# 19 CD4°CD25*T 4143 55 ok 5
FEA A TGF-B1 /K i PBMC B I R, 2
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R L3 v 213 25 16 ALY TGF-B1, #&78 SLE &
) TGF-B1 MV AR A2 Ak Ry it 23 15 AL A B, A
HHAR L-TGFR J& M AEFEURTE B A5 1M AN RE A 80 & 45
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