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[#ZE] HIY BT STAT3 {5538 B AR TL-6 41 i N A% 20 it > Y5 AR 2 1R 4 Jfd ( human monocyte-
derived dendritic cells, moDCs) ¥4k K T 521K 7 ( C-C chemokine receptor type 7, CCR7) FiEF HI/EH .,
Jiik SRHICD14 " w2k 53 8535 NAME I 43 8545 20 SR A% A A, N A thGM-CSF i rhlL-4 FE{R M S 45
FEM GOIRGIME . LPS FHF Il # moDCs 35 CCR7,RT-PCR Kl AN [F] 4 i 1L-6 Kb P 5 P HH LPS Hil3U5 1
moDCs CCR7 mRNA ik, Western blot Kl 1L-6 ZbFH moDCs F1 IL-6 Wikh 35 F-hn A STAT3 BEafk 4
A SR IR JSI-124 (%) moDCs STAT3 | p-STAT3 3Rk, IL-6 FlAbFIfF-HI | STAT3 BEfR k)5 , LPS ik
48 h,RT-PCR #iilll moDCs CCR7 mRNA (¥ 3ik , i =N MIAAG I moDCs CCR7 2 2R3k , LT 75 5L 50
Kl moDCs AHAiFFEDIRE . 850 55l LPS JalJ 4 b, IL-6 BH & 4 il LPS 3% ) moDCs CCR7
mRNA (315 (P <0.05), Western blot 45 i /%, 5 5l LPS HIl 3 4H 4, 1L-6 5% moDCs 4 g N
STAT3 & BG4k s il STAT3 {5 55 BG4k , 5 1L-6 + LPS AbFHZ L%, moDCs CCR7 mRNA ik .
HAS 3Rk AMER e W B IR (P <0.05) , 5 LPS JilJ 41 o2z 5 (P >0.05) . 5 1L-6 i
1 BEE A STAT3 5530 50 ) A BAAZ A A YA 2 IR 4l i CCR7 2638, S 80 2SR 4B i i) iE B e ) %2
o1, T [a] - F STAT3 38 #% AT B R A 24 1E AR 5 R 40 M At A% e 19 Ve T B

[SRIR ] AN U AR 2R 20 5 1 40 A 2 -6 ; STAT3 s 4 b R A2 44 7
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IL-6 suppresses CCR7 expression in human monocyte-derived dendritic cells via

STAT3 pathway

Li Tengfei, Su Chongyu, Huang Gang, Fu Xiaolong, Yu Peiwu, Zhao Yongliang ( Center of General Surgery, Center of
Minimal Invasive Gastrointestinal Surgery, Southwest Hospital, Third Military Medical University, Chongqing, 400038,
China)

[ Abstract | Objective  To study the role of signal transducer and activator of transcription 3
(STAT3 ) signaling pathway in interleukin ( IL )-6-induced C-C chemokine receptor type 7 ( CCR7)
suppression in human monocyte-derived dendritic cells ( moDCs). Methods To obtain human moDCs,
monocytes were isolated from venous blood of healthy donor by magnetic beads coated with anti-CD14
antibody, and cultured in complete culture medium containing rhGM-CSF and recombinant human IL4.
Lipopolysaccharide (LPS) was added into the culture medium of moDCs to induce the CCR7 expression. The
expression of CCR7 mRNA in the moDCs treated with different concentrations of IL-6 and then LPS was
analyzed by real-time PCR. The expression of STAT3 and p-STAT3 in moDCs treated with 11.-6 and moDCs
treated with TL-6 and JSI-124 (selective inhibitor of STAT3 pathway) were detected by Western blotting. The
expressions of CCR7 mRNA and protein in the moDCs treated with 1L-6, JSI-124 and LPS were analyzed by
real-time PCR and flow cytometry, respectively. The migration ability of moDCs was analyzed by Trasnwell
migration experiment. Results Compared with the moDCs incubated with LPS only, the moDCs cultured in
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the presence of 1L-6 expressed lower levels of CCR7 mRNA (P <0.05). The expression level of p-STAT3 in
the moDCs treated with LPS and IL-6 was much higher than that in the moDCs treated with LPS only. JSI-124
could significantly inhibit STAT3 hyperactivity caused by IL-6, and after STAT3 hyperactivity was inhibited
with JSI-124, the CCR7 expression and migration ability of the moDCs were increased (P < 0.05).

Conclusion

IL-6-STAT3 pathway is involved in IL-6-induced CCR7 suppression of human moDCs, and the

intervention of STAT3 pathway may be potential means for repairing the damaged cell migration of dendritic

cells .

[ Key words |

human monocyte-derived dendritic cells; interleukin-6; signal transducer and activator

of transcription 3 ; C-C chemokine receptor type 7
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B2 IR 40 A ( dentritic cells, DCs) &2 E A M1 &
(R RE 7 e AT 52 AN L, 775 S RN R LA 1 4
iR S AR SRR Y ER ORI 2 B 5
IRAENIEE 15 AR, DCs TE 8 1953 A0 TN LA AE B A,
TH DCs ANREVE I A A R HTeE s, Bt LA
IUAER N DCs 1 ) 8 B 05 42 5 B R 1k 3 19 56
BRI 2 U ERTCIREBIRSE 2 D e 200 0 DA 1
FEKERE ] T2 5 T DCs 434k 1 g 2 s 75 A4 1ot
T XSS o 1L-6 11— 2 D fig i 40
ML AR SRR T i il R AE S rh R Iz 1A
WAk N (R i R A R TR Y TL-6 i 1 2 4
DCs (LR, 580 DCs ThAERERT > Frff
FEFEH, IhIRE A I TR ) TL-6 BEAI Th A BAA% 41t ok U5
5 IRk 48 M2 ( human monocyte-derived dendritic cells,
moDCs) F 1 #1L N F3Z 1K 7 (c-¢ chemokine receptor
type 7, CCR7) Yy # ik, S 8 moDCs i % 2 #,1'",
CCR7 24783 DCs [m ik 245 B 0TS T 40 5E 3)
PRE SN Y A7 o AR /N U DR R B AR A o
B, CCRT /NI SR A0 ML P 5k = CCRT [y 3635,
SHOKELEE A DCs Bd MIFLIA S Bepi ™ . i IL-
6 i moDCs CCR7 Kk () NTES> FHLHIIE AN IE R,
WIS N AE 5 5 P R TT i — 2B 05, 1 116
IR 001 A5 55 51 A S 1 3 (signal
transducer and activator of transcription 3, STAT3) %k #%
EHEZEVEMN, 0 A TL-6 F:301%) STAT3 i B B R
FEREMIRETEE DCs J3 1 s 7 Az B AT, e JH: 6 78 ol 2
P W A, S 2 MHC- 1 2847, SRl sy 7
CDA40,CD80.,CD86 1 ik B B FE AR o 8k i 4
R TL-6 XF LPS Hill 3 i) moDCs 114 3% 4 i A I A
SN {FZ T M ) moDCs CCR7 (12635 Rk 5 4R 40
MafyERE e 410, BT ATR ARSI STAT3 {5 538 s 77
IL-6 411l moDCs CCR7 ik iyt #Erh o A 4% 1 B %
o ARWFEALLE S AE AR SR 237 TL-6 #] moDCs CCR7

FIRMALRY (i STAT3 B Ak RF S P il 71 JST-124
(cucurbitacin 1) ] STAT3 19 o Bk g ik )5, M
moDCs CCR7 () mRNA 7K 2 [ 4+ ik DL KX 4t
MR BE A 520 3 47 THREE IL-6 % moDCs CCR7
FIRMYFZ M . 8 BF5Y IL-6 ] moDCs CCR7 ik
() N FERIL , A 22 BE R 21 24 1 AR 2 1R 200 b i % B A 1)
G3 TR IR BN A T iR 5 s B Y H Y

1 #MREFZ*

L1 &4 5 A

NH ] IR AZ 20 i 23 B U A R B A 5
KL 0 - 9 40 i 4 v 3 I8 (recombinant
human granulocyte-macrophage colony-stimulating factor,
thGM-CSF) ; B 2H N 4104 3R 4 (rhIL4) (B4 A H
AR 6 (rhIL-6) JELP FELAK 19 (CCLI9) Kyl
H 22 [# Peprotech /A ] ; LPS I H Sigma 2\ ;CD14* A
BANZ AN R BR o G0 G A 36 R A T 5 2140 i 2
fift W RIPA 24/ . SDS-PAGE £ 1 [ FEZE il Il B
R RA A BERR B &1 57 A Roche 24 W] ; PE Frid
Bt N CCRT B pgREHTIA DL KA R 1Y) ] B %5 R BT AR 4 1
F BD Pharmingen /\ ] ;TRIzol\PlrimeScriptR RT 57 &
5 [ TaKaRa 2], SYBR® premix Ex Taq I H Bio-Rad
) RPTA STAT3 B g BT DL K S it A\ p-STAT3
(Y705) Z v FEHT A H R&D 2 A5 STAT3 B2 fk
5] JSI-124 W [ Sigma 23 7 5 BOR A A6 4 g K
A PR TeG L I EHT R 1gG X A Lt b A2 & 47
3l ECL AL S RG] & A Advansta 23 7] ; PVDF
il B 25 [E Bio-Rad 4\ 7] ; Transwell /)N % W4 H &
Corning 23w 3 Fit 15 149 th AR REE A5 1
1.2 A5 R s 3 4 4 e R R 40 A 52 K 4 L 69 3 A B

IL-6 #p#] moDCs CCR7 ik #E A1 o4 3 5

NEF = A2 PR DR P e I o LR WA A5 3 B N A A

JRLBT T LRSS FETCRR S50 T 7% R IR b A
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SERFRUKTH PBS W, JT A4 IR A o SR FAR BE B 00 4
B H AR 40 M0 (human peripheral blood mononuclear
cells, HPBMC) , 4fiffi% 4 (2 ~3) x 10°/mL, fin A 2144
MO ZLFAR L PRET AN B . F2 B8 CD14 " A SR A% 40 b 7 2K
o1 B RGR E ERAERR P IN HPBMC Hh 23 2575 31 A5
ISR AR, A ECh (1 ~2) x 10°/mL, & thGM-
CSF 800 U/mL.rhIL-500 U/mL.10% FBS DI M H&H &
5EERE R WA RPMI1640 % 5% BIR B, i A6 fL
W, FFL(2 ~4) x10°/2 mL, BT 37 °C.5% CO, i
FETHARSES ISR, R 2 d P R SR [ AR
%% 2k i) thGM-CSF A1 rhiL4, % 5% IL-6 4171 7l
moDCs CCR7 & ik () e £ ¥k B, e fd A 1 50,100,
150 ng/mL 3 PREE . W3 fL, FEEEF B 3 RIMA
IL-6 , fiff TL-6 24y BEAR YK Hy 50,100,150 ng/mL, 7E 55 53
%6 KA LPS 100 ng/mL %3 48 h, [7]Ai% & LPS
100 ng/mlL 3| 3% 4 FH P X5 B AL, 1E 7 55 57 19 R pl 2
moDCs 41, DA K Hs i IL-6 (FESE 7MY 3 RIMA, &
e 50 ng/mL) 34 A BHMEXT IR . 7ERGFRIDER8 K
ffi F TRIzol $2HUE RNA, WEH 2 L A 50 RNA, i H]
PrimeSecript" RT &7 £ 14 /02 Bk 2L 41 DNA, 9% J %
BRAVE T B30 5% 0 ¢<DNA, CCR7 [R5 140 « b
UE 5'-TGGACCTGGGGAAACCAATG-3", Fiif 5'-CACT-
GTGGTGTTGTCTCCGA-3', 4 - Br K & 4 116 bp; N
Z GAPDH KGN 5194 : L3 5'-TGTTGCCATCAAT-
GACCCCTT-3’, F I 5'-CTCCACGACGTACTCAGCG-3’,
PR BeK B 202 bp, PCR K £ (10 plL)
¢DNA 0.5 pL, BIE5IY 5 T 95 ERIRE Y
0.5 pL,ddH,0 4 wL,SYBR" premix Ex Tag 4 wL;PCR
S 25 AF A :95 C FilZAE P 2 min; 95 °C 30 5,60 C
30 s, 240 NMER, BAHEE K 3 AN E AL, R
/~ ) B3k RT-PCR A4 TR AN 53#7
1.3 Western blot #&M| 1L-6 T4t #2 moDCs /& p-STAT3
84 kR

moDCs {5 FE AL FRI] 1.3 A58, 7255 8 KAl
RIPA £ (7 100 mmol/L PMSF , B2 il 411 ] 51 ) 42
BUSEE A TR p-STAT3 (1) 3k K, W8 45 4b
FRZH A0 ML, 1 000 r/min, B5.0> 5 min, 3 FiE, A
100 wL RIPA ZLEWE, K& 1 h 5, @ ikE 10 s, 15
15 000 r/min, B.0> 10 min B FiEHE E S — T4 EP
B A 6 x SDS-PAGE 7 4 FAEZZ w100 °C, &
8 min, RFNHEMEL 10 pL, FFEHJK(90 V,2 h), &
J5 4% % PVDF (15 V,45 min) . EHF 2 h J54: 51
ABPT N STAT3 H 5 [ 14k LL M S $it N p-STAT3
(Y705) Z i BEdiiR, by 1: 1 000 #i ks, 4 C 0 H
. PBST {E8E 3 UG, 23 B A B Ao 48 Ak 4 it 1

BRI EHT R eG4 1gG. IR E 1 h 5,
PBST 7%k 3 Y fin b ECL &Gk, 2k a A T LS
5%, FE ] Quantity One BARTEE AT /34T
1.4  Jp4) STAT3 & F &5, ML IL-6 35 moDCs
CCR7 %A 69%vh

1.4.1 ffi ] STAT3 B R 1k 45 5 P 30 i 77 JSI-124 41
il STAT3 () B s iR 1k Bl fLAMMAESS 3 Km
A IL-6 100 ng/mL J5 , 7£55 6 KA JSI-124 , 2Lk JiE
0.5 wmol/L( [F] i 15 Bl TL-6 Kb 3 (% XF HEZH ) ,
12 hj5 i F§ RIPA Z4f# % (4 100 mmol/L PMSF , iz
FifgF i 7)) PRI B R R F U p-STAT3 (STAT3 %Kik
T
1.4.2 4] STAT3 3 BE#s R 1k 5 , RT-PCR | i 2043
Bt 4 i 3 A% SC 5 43 ) ke il TL-6 X%F moDCs CCR7
mRNA | 73F ik DL N AN T B2 BE 77 #0221 B fL
YHRAESS 3 RANA IL-6 100 ng/mL, %5 6 KAy JSI-
124, 2 FEH 0.5 wmol/L, JSI-124 TALFE 12 h J5 /i
A LPS 100 ng/mL #j3# 48 h., % H 1 FLANA DMSO Ht
R JSI-124 FEXT IR A b B sORAS . [RlRR % LPS
100 ng/mL 5| 4 i BH M X4 BR 20, 1E 5 3% 3% 09 R Bl 34
moDCs 41, DA S TSN TL-6 (K7 3205 3 RN, 28k
i 100 ng/mL) [ B XT AR 2L, FERE IR 8 K, H
TRIzol $2 Bt & RNA, H F & | 4 41 moDCs CCR7
mRNAR IR THOL . TERGFRE 8 K, Wi e 45 4b 3 40 4
., 435I PE ARic B9t A CCRT HufA 540 10 6 ] 29 %6k
RG240 Bk S99 B 30 min, PBS i1k 2 W5, T
A AL 53 B moDCs 3 [fij 73 F CCR7 By k1 B,
T3 AN B — L 20 B E A7 40 B AL S 0, S 5 2 IR STk
[10, 14 JHRE DT, AR R 7756 8 RIS 4n i, 40
505 BUS x 107440 LA Transwell /N3 ( B2
6.5 mm, L& S5 pm) E=EH, FEMAFE 200 ng/mL
CCL19 1) 10% FBS () RPMI1640 }: 523, 5 h J5 4
= R AL I A OB, TR A 4 moDCs
YA AT R R
1.5 %t o

SR DL x £ s Fow, [l SPSS 13.0 Gtk 4,
2 () P58 bl A ol FH B R 28 T 2550 #T o

2 HR

2.1 RSP R 3E 5 TL-6 474H) moDCs CCR7 & ik A5 A

RT-PCR %5 % & P 2oph LPS i) 38 R Bl 34 moDCs
48 h J5,H: CCR7 mRNA {350 B FF 5, M 1L-6 i
A3 moDCs Ji5 #- A LPS #il % 48 h J5, moDCs CCR7
mRNA %A U B2 20 (P <0.05) , ik FF
YA B moDC 41, DL K RS IL-6 7% B4 %) B 28 1Y
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CCR7 mRNA FKikIEH AR, 45 R RWIZ S50 Wi d
T IL-6 14| moDCs CCR7 231k (R AY | IL-6 ¥k By
100,150 ng/mL X} moDCs CCR7 mRNA 33K 14 il £F
FAS BB (5 50 ng/mL 2H 4, P <0.05) , {H# %
ZIBIJEZE S (P >0.05, & 1), J LUR ZES2 56 v fdi ) TL-
6 AUk E 2 100 ng/ml,
151
=

412
0.9
0.6

0.3

CCR7 mRNA fH%} 3

0
1 2 3 4 5 6
415

Lo AR # moDCs 2052 1L-6 S 3k 48 22 48 ;3 LPS i 45
4.1L-6(50 ng/mL) + LPS &% 48;5: 1L-6 (100 ng/mL) +
LPS #)ig 48,6 IL-6 (150 ng/mL) + LPS #|i#40; a.P <
0.05,5 LPS fl#nrtss; b, P<0.05,%5 IL-6(50 ng/mL)
+ LPS g4 bk
E1 RT-PCR # il &~ E iRk B IL-6 ¥ 4 IF J§ moDCs

CCR7 mRNA %%

2.2 IL-6 48 % E &4 moDCs Zmfe, s STAT3 425 i@ %

Western blot #6125 5 % B, K 2% moDCs 4 Jig [
IWAFAERR K F 1Y p-STAT3 ik, et LPS il 3 Ak
2 moDCs 1) p-STAT3 7K F- B i BEAIL, 1 1L-6 Fikd
FRJ5 FRH LPS Hill 30 moDCs , H4H if 5t A p-STAT3 7K
T REFE(P<0.05,F2),

1 2 3 4 5 6
S e
A o0 )

201

1.0 d

0.5

p-STAT3 AR ikt

®

205

L: R AR # moDCs 4852 IL-6 3 4% 4 32 283 : LPS sl ig 28
4.1L6(50 ng/mL) + LPS #] 3k %1;5: IL-6(100 ng/mL) +
LPS 7] 2156 1L-6 (150 ng/mL) + LPS 3 Z0;a: P <
0.05,5 IL-6 %4k 28 20 ph 2%

A:Western blot #m| 25R ;B ¥ T T 54 R
2 Western blot #:1I| IL-6 FAL IR f5§ p-STAT3 R ik

2.3 #p%) STAT3 % /E % 4LJE IL-6 2 moDCs CCR7 #9
) A R AR 5

2.3.1 STAT3 @ik ISI-124 e 1L-6 5

) moDCs STAT3 (W= BETkfk 5 TL-6 Hujlikh B4

FbAE , IL-6 (100 ng/mL) + JSI-124 4h ¥4 p-STAT3 &3k

B (1.388 £0.093 vs 0.841 +0.018, P <0.05, [&3),

1 2

R

1116 #4438 20,2 ; 1L-6(100 ng/ml) +JSI-124 452 40

3 Western blot #& ] IL-6 F14b I8 /5 0 N\ JSI-124 5
moDCs p-STAT3 HIFRix

2.3.2 Wi STAT3 & 1% L5 IL-6 %t moDCs CCR7
IR FNAN L L A% 10 40 o 4 FH IR 2R IL-6 + JSI-124
KEFRZAAE LPS )35 48 h Ji5 moDCs CCR7 1) mRNA &
F126357KF- LU K moDCs 4l i3 B R B 2 15 F L6 +
LPS ZbF4 i 1L-6 %F moDCsCCR7 {3 i 75 FH I 2
(E14.5),

ikt
o I =
=)} o] (=]
T T 1
o

CCR7 mRNA FHX| 3
(=]
N
T

02F
12 3 4 5 6
2051

100
S
Z}@T—
%\@
H
=
F

1 2 3 4 5 6
415

1: kA3 moDCs 4152 11L-6 3£ 3k 4 32 40,3 LPS #4840 ;

4.1L-6(100 ng/mL) + LPS #ligt4a;5. 1L-6(100 ng/mL) +

DMSO + LPS #l:#48 ;6 1L-6(100 ng/mL) + JSI-124 + LPS

Hig4; a:P<0.05, 5 IL-6(100 ng/mL) + JSI-124 + LPS

) B E pb B

E4 % STAT3 5T ERE LS IL-6 3 moDCs CCR7
mRNA (A) ZHREEREEE 1 (B) HIR2NT
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A &R # moDCs 283 B . 1L-6 35k 2 32 20 ; C . LPS A3 28; D 1L-6 (100 ng/mL) + LPS #]3% %8 ;E; 1L-6(100 ng/mL) + DMSO + LPS

#)3#28;F ., TL-6(100 ng/mL) + JSI-124 + LPS |3k 21

ES5 mmpa e imEl STATS i BB /5 IL-6 3¢ CCR7 ZEARIEHFM

3 i

Biti 5 %) g e A R AR ISR A, g 5 fie
Y3 22 ) A O R Bk B A7 B AUF 58 5 R EE AR, T B RE
PEBTIMIE G 2E S AR SR 20 B B2 5 S . R
b S R = Bl 1 1| A o s e L = R N )
AR 12 o3 A T ARG E AL L I b F A B
RS, U A AR 2 IR 20 B A AR SR A A s fie g, (HL B =
PrESEEFEGE T 40 ThRe, M — B8 1 PRl
TGRS, B oAk 40 B w25 19 MHC- 1T 2853+ LA
T — s SR i) 3% 4 5 CD40. CD80. CD86., CD83 ., DC-
LAMP, D)} i Zeik#atb 42 f& CCR7,CCR7 St
& CCL19 83 CCL21 455 J5 AR 2 4R 4 A 1) ik 2
WEIB N, HE— L BE T 405 34 S e R
ST R SR R 2 R B 1A
4 53 B B S A AR S R 20 B ) o AR A7 B R B g
PR rh S S0 DR L R 5 4 . e 4 A 5 1) S
S, DT O 5 IR 20 Jfl 1 % D fig 52 2040 35 . pEsR
RIRAEAR 22 g s 28 v (98 i 98 . 45 W s LA R 2L 1
I ) B DCs 1250 B /b, i S BOM R B8 B 5
T B e fe e D e Y — A B ZE Y S R ZE T Bk DCs
By = ™ EJR R ITA WFE & TR FE 280 i
Jige v (5P S0 L SR ) B SR 40 i = e A CD86
CD83 MHC- I 643 F° 72 | 3 BF 3t A E FH WL DCs
B I R = R fifp TR 3k 6 i e B 5 i g i g iR B 1 T
PRl T B 3 A T 5 41 1 i 9 248 >R 5 Y TL-6 e W 5k
il moDCs CCR7 W52k, R EU AT moDCs BT

B 1 W 5 32 SR, T RS20 moDCs Fy 2
IR R FRATTAE 3 S i B TP SR A0 A B R )
SZ P, AN BEIR R B OIS AL G5 NPT RE R I S i
R R IN N R AR (A N )Y S e e i N 2 4 |
JHLERRE Z3- b I TL-6, 5 WF 5% A& Bl i TL-6 /K
5 B S R PR SR e B A —
A TL-6 # 4] moDCs CCR7 Rk i N 7E 4 T MLl
AT RERE A 21 IE £8 5 e S e B B SR A 800 iR A

ARHFFE M INESE T IL-6 i moDCs CCR7 ik
(IR S A5 7Y, Western blot 45 4 & 3L IL-6 Tii kb B /¥
moDCs STAT3 {5538 9% i BE W& Ak, M 261 JSI-124
4 STAT3 By BG4k )T, IL-6 X} moDCs CCR7 FEik
FIE AT RS Rl 7 I B A3 208 7 , UEH T STAT3 {5
5 3E FEAE 1L-6 ] moDCs CCR7 ik h W EHEZA/EH,
1fii STAT3 B[ B8 A2 1E moDCs TR & 51445 T i
1] STAT3 J2& 4347 A 4H M 53 P9 1) 8 11 5, B R b I A6
TR AR — 25 BRI A 2N, T STAT3 240
faTfE ¥ N 8 4% CCRT if R iE %E, AF DLtk — 45 0F 5%
STAT3 AAZJm tnfuf 4] CCR7 &3k (1 F ALl 238
TIAR W 5T T A5

S E 3k
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