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IL-6 induces disturbance on differentiation and maturation of mouse bone marrow
derived dendritic cells through SOCS3

Zhao Yongliang, Yu Peiwu, Liu Wei, Rao Yun (Department of General Surgery, Southwest Hospital, Third Military Medical Uni-
versity, Chongging, 400038, China)

[ Abstract | Objective  To explore the change of SOCS3 expression and underlying molecular mecha-
nism during the disturbance of differentiation and maturation of mouse bone marrow derived dendritic cells ( BM-
DCs) induced by IL-6. Methods  To obtain immature BMDCs, mouse bone marrow cells were isolated and
cultured in complete culture medium containing GM-CSF and IL-4 following the removement of the nonadherent
cells. The maturation of BMDCs was induced by LPS. The expression of SOCS3 molecules on LPS-treated BM-
DCs with or without IL-6 treatment was analyzed by real-time RT-PCR and Western blotting. The methylation
level of CpG island of SOCS3 gene’ s promoter in BMDCs was evaluated after LPS treatment in the presence or
absence of IL-6 by methylation specific PCR (MS-PCR). Results  The expression of SOCS3 at mRNA and
protein levels in BMDCs were upregulated obviously after LPS stimulation, compared to cells treated by culture
media only, and that at mRNA and protein levels in BMDCs treated by LPS plus IL-6 were much lower (P <
0.05), compared with the cells incubated with LPS alone. LPS plus IL-6 treatment resulted in much higher
methylation level in the potential CpG island predicted in SOCS3 gene’ s promoter region. Conclusion  IL-6
exerts a negative effect on the differentiation and maturation of BMDCs induced by LPS, through inducing CpG
island methylation in SOCS3 promoter and thus suppressing its expression.
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suppressor of cytokine signaling 3 ; methylation level of CpG island
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M LPS % 519 DCs 43 (b A 420, I 0 25 4iF 52
JAK2/STAT3 55 & G2 5 T IL-6 fij il DCs
I RS BATE DCs IE % Akt FR b, £
A SOCS3 %5 i & 1kt 35 1 3R, ok if B 28 90 | JAK2/
STAT3 {55 AL o IEALE 1L-6 %S DCs 4p4k
AR R R Sl ad i SOCS3 [y ikk B
BB JAK2/STAT3 {55k Gk it —H
T IL-6 155 DCs 434k AR fs 19 731 BLi] , A 584U
FIA/INER AR RE IR 4 DCs (BMDCs ) Jofi 24 fi i A5 784, if
— W1 DCs S04k i B i 5 SOCS3 ik 22 ] 1 5%
Z, A 8T CpG 5 H Sk 45 3¢ W38t 4% 1 J3E iF 5%
SOCS3 Feik 54 15 FHLil o

1 57

1.1 %%z

B9 BALB/c 3E A8 F/NR 10 H, MEPE, 6 ~ 8 JEIIY, 145
H(20 £2) g, ¥l [ 58 = FE KRR S P L o
1.2 &K

/IN BRI B 240 43 B 9 K TBD /A ] 7 i . rmGM-CSF |
rmIL-4 1 rmIL-6 4 [ R&D /A 7], LPS( Escherichia coli 026: B6)
W4 H Sigma AF], fbi/ME SOCS3 ZH A/ B-actin £
P ABCAM A F 7= 5. RT 51 & .SYBR® Green Real-Time
PCR Master Mix & rTaq [0y 5 TOYOBO 23w, 40 i 3 K 4H
DNA # U & W | 4= T./3 7] ; EZ DNA Methylation-Gold Kit
FRBENE = BB R BOER 75 E TA A K.
1.3 EEERME DCs F 534542

%% Inaba % (977 B I F RS VE R i . BALB/c /)N R 84k
S, TP SR N HUH el AR B, B RPMII640 3537 5 5 A2 whik
B of AT B A0 A0 MR B R 4 100 H G i €, F ACK 2
f 2% w8 (0. 15 mol/L NH,Cl,1.0 mmol/L KHCO,,0. 1 mmol/L
EDTA) BRI 40, A AT 155 (4 ~6) x 10" B 640 M. FH5¢
4> RPMII640 £ % 3 (4 10% FBS. 10 ng/ml rmGM-CSF,
10 ng/ml rmIL-4 F4ENPT) BT H BEAN ML, & T — kMR B
FH,37 CZREARIFA PR T . 2 d 5T, Do
We s dE Z B A0 . DLJS B R P B 4, (5] B RN I rmIL4 1
mGM-CSF, %537 6 d 7] LIXLEZ AN SR A1 1) iDCs, FHAH 22 31 B
A B 300 1] 9 BMDCs JE 245, K3 i iDCs F 524>
RPMI1640 5555 3 W # 4M ik 5 % 1 x 10°/ml, 4> A B 2 41,B
2H [FBT A LPS(0.5 pg/ml) 1 rmIL-6 (50 ng/ml) , ifii A ZH{Ljm
A LPS(0.5 pg/mD)AERXS IR, B4l n =3, 4kELHE5£ 0.12.24 h
K48 h 5, 47 IR Sk
1.4 qRT-PCR #&mlif §3& 7 5 A 22 AT /5 /) SOA R

DCs SOCS3 &5 &i&

W22 0.12,24 .48 h A [al4b B E] 9 1 x 10° BMDCs, JI
Trizol JEHL i RNA , #E17 SOCS3 35 A qRT-PCR B A,
Oligo(dT) 18 7 RT B4, 1 pg & RNA %555k cDNA, 43
L 5’-AGACTTCACGGCTGCCAACATC-3 1 5'-GGAAACTT-
GCTGTGGGTGACCA-3" K I F i 5l ¥, # 47 PCR J% i , SOCS3

Prb i BEK B A 225 bp; P B-actin AN S, 435 L 5'-TGAA-
CCCTAAGGCCAACCGTGA-3" #11 5'-TTTGATGTCACGCACGATT-
TCC-3"2} BT 514, #47 PCR 7, B-actin 44 J B K & oy
311 bp, PCR JZWRZ (20 wl) :eDNA 1 ul, 51945 1 wul
(10 pmol/L) , PCR JZJ3j £ 4 :94 C FHiZE: 5 min;94 °C 30 s,
68 °C 30 s, HAT 40 WAGHR, B Jm HEAT Rl A il 2 43, 05 Ji i
A ACT B:3JE4T SOCS3 ik HIMIR A it
1.5 DCs P SOCS3 # Western blot #im)|

R LE 0,24 48 h ARSI ] 5 x 10° BMDCs, il A %4
RS 200 wl vKiA#EEE 1 h,9RJ5 4 °C .14 000 r/min B .
25 min, P35 R I 5 B 8 12 0 o 4R 1 BTk S (mg/ml)
=80 C URffo B MHEMES0 wg SEE T ,SDS-PAGE HLIK 5
He#% % PVDF 2,30 VARIEZ&MF T 2ET42ED 2 h,10% BAR Wik
BTG 53 B Gd SOCS3 245t (ab723, 25 x 10°) \fadfi B-actin
241 (ab25894 , 42 x 10°) , T HifkEy 1:5 000 ¢ ,4 Cid o
PBST 25k 4 5, LA HRP IR Y 1L 5T 1eG (155 000 F
BE) 4 CHEaE b, PBST UL 4 WS, ] ECL (3 58 4k % &
)RR &R,
1.6 SOCS3 KK &3+ KX CpG 5y Fikieibn
1.6.1 /N SOCS3 HePH 3 3+ X CpG & (14 Ft I DWN
SOCS3 FK] it 5 i 45, (transcription start site, TSS) i) G 2 + 1,
IR HEHEL 2 kb ] J5 428X 861 bp % Intron 2 5503 2 861 bp, fi
A %] MethPrimer'®’ ( http://www. urogene. org/methprimer/in-
dex1. html) HEAT0H1, K BAE —92 nt & +69 nt Z [A] 0] fEFAE 1
4~ CpG 8.
1.6.2 JEPIZ] DNA felic554e 2k N 24 DNA S
A G HEHC LPS/ + IL-6 ZhHE 24 h DCs (3£ K 41 DNA, 72
o WS HEOR QUL AT AR A BB B 0. 5 pg B
20 DNA, F] ddH, 0 #M 2 FHE 20 wl, T 130wl % AR5,
94 °C 10 min,64 °C 150 min, BJ5 & DNA 4l fb AT 44k .
1.6.3  HIEARFESE PCR(MSP) RGN S PRSI SOCS3
SR 811X CpG 8 (B St AT - 92 nt 2 +69 nt) AL T
FHE 51 9 k(#7286 T. 2. MethPrimer ( http://www. urogene.
org/methprimer/index1. html) 3% 31, E. & 5 51 . &6 0 9 %t 1k
(M) (93] %, i 1] (MF) 5'-TGGGAAATAGTAAAATTCGGTTC-
3, & I1 (MR)5'-ATCTAAACCTCCCAACCTACGTA-3" , Wil 7= ¥y
K 162 bp; kI 346 B 91, TF 6 (UF) 5'-TGGGAAATAGTA-
AAATTTGGTTTGT3', 2 ] ( MR) 5'-CATCTAAACCTCCCAAC-
CTACATA-3' T HH B 163 bp, AR A 50 ul, A&
i J5 WA DNA 2 wl, rTaq iR F TaKaRa 72\ &) i) HotStart 4
Ja N, W &R 95 C 30 5,53 °C 30 5,72 C 30 s,if 40
MER . FONLAS R R 2% BB B Uk b as
1.7 it F 547

SLHREREL x x5 KR, SPSS 13,0 Gt F AT, J5thh
ATy 22 SR S0 5 R T 5 220047

2 #R
2.1 1L-6 2 %44 LPS #5464 iDCs 4L ik kit £2
SOCS3 # & ik

Real-Time RT-PCR %455 i 7, Bt 28 LPS AbFR () iDCs, H:
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SOCS3 F[K mRNA 7EANHRJS 12 h RPFFE5 , 1 24 h 1k i ( Ly
21 £%), 75 48 h WA TR 1 IL-6 AT 5 25 40 i ot o 72 v
SOCS3 JLH mRNA K (35785 (P <0.05) , 48278 TL-6 AbFR ] i
EH] LPS 55 19 iDCs 431k il AL # v SOCS3 3 [ 1 3 5
(E1),

251

oLps a
K BLPS+rmlL-6 {»
#® 20t
EE'A
=3 a
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a:P<0.05,%5 LPS + rmIL6 s4x
El1 IL-6 &3Ext LPS i Sk iDCs 534k B 433 72 Fh SOCS3 mRNA
RIKRIRNA

Western blot 455 i/~ , Bgd 22 LPS 4b B iDCs , H SOCS3
HFUKFAEAR PR 48 h Py 2 T 5 T TL-6 ATtk 25 40l ik
R SOCS3 H /K- 1y 3 i, 327K TL-6 AT & 2 40 LPS
YA iDCs L # rh SOCS3 YRk (181 2) , HAZ
tbi#a3 5 mRNA —3, Real-time RT-PCR 1 Western blot 4%
YI$RR TL-6 1 2l LPS 75519 iDCs 434k it 2 r SOCS3
FER Y FRIA , Setb R 4% 5, NS i o 3Rk

1 2 3

«—B-actin(42x10?)

A <S0CS3(25%10°)
1 2 3

«—B-actin(42x10%)

(B)—S0CS3(25%10°)

A:LPS;B:LPS + mIL6;1:0 h;2:24 h;3; 48 h

2 IL-6 123t LPS %5#) iDCs L 3t #2 5 SOCS3 &7
RIEMZIE

2.2 SOCS3 #y#: %474 THe 5 & CpG £ 89 7 2 AL
Ve

2.2.1 /N SOCS3 [ g sh F X CpG & T 43 Hr 1

-92 ~ + 69 nt Z[AI A GEAEFE 1 A CpG &, )P UKL 3 iR o

92 CTATACAGAG CCTGGGAAAC AGCAAAACTC GGCTCGCCTA CAAGACTCCA GCGCGCCCTC
32 TGGTGGACTC GGGGGACGAG CATGGGATGA GGGTTTCTTT CCTCTAGCTC CCCCACCGCG
TSS: ;1 Exonl
+29 CCGAGAGTAC CTGGGCGGAC CCACAGTTCG CCACGCAGGTT +69
TSS h A FoA &, A A + 1, 3T @mAE P IR KA §i , ZBIRKH E
3 WMEZIA/NER SOCS3 EREEZFX A4 CpG BFEE
FFHIERL

2.2.2 MSP Gl iDCs 7 A6 e 72 /I B SOCS3 2 [ )5 3
TIX CpG S HHAIRA  MSP P2 ¥y 2 B i5 i Tk 45 52 4n

& 4 7R, 45 LPS + 1L-6 355 iDCs AR L a2 24 b, $2 B H R
2H DNA £ P BRRER MM , 3 IRE 4R I 6k (M) sk Y ARk
TSS9 (U) PCR NG , 28 2% B g i B ik 7 () 3F B A
bR SPES 19 PCR BT 4571, 1 A 6 Ak 4 S 4451 9 PCR
B $RR Bl LPS 4h 385 S iDCs 234k il 2 SOCS3
RS TIX CpG 8K kAL 2 54k 1 LPS + IL-6 B4 ib
S FUK R AN SRR S [ PCR BT 4671, i
AR 51 PCR S B, 27K IL-6 W] fig 8 i 5 &
SOCS3 K[ JE 371X CpG 5 i FY AR A ik L3R 3k , 34 1777 B i
LPS {52/ iDCs F3 4k i

M 12 3 4 56

2 000 bp—>
1 000 bp—> |

500 bp— =

A:LPS #l3% 24 h;B.LPS + mIL-6 #]# 24 h

M:DNA #7514 8% 1 69T RALT 452 4 5% 1 093E T 243 4,
3. MR 2 T AT 44 R 2 AT R M5 R 3 T
HEALF| 436 46 3 894 T AL 4

B4 MSP #ill iDCs SOCS3 EREFZFX CpG BRI RENRE

3 it

TR K A A s 1k 1) A ML 2 DCs 43 Ak A
BEERG, BIG 1L-6-STAT3 {5 5 38 % nl 41 ] DCs 43 Ak A%
BRI 5> FHLHI AN TE 2 . LR K
1E DCs 1EH et # v, fEA SOCS3 45 SOCS K ik
(2R 02 18, BE7R DCs (19 1E % 40 Ak 7T 8 52 3
SOCS HE AP o Wit A 5T o, FAT7E /N LS
Wk DCs IEH /5% AR AR o ILEE 21 . 76 LPS i 5
[ iDCs IE# s fbid B, f4 SOCS3 ) mRNA 52
FRAOF 3 BV A IL-6 FEAERYNE I T ,iDCs 434k
BUARERT , f74F SOCS3 1) mRNA 5 2 (1 3R 1k B g 32 411
il o ABFFEHLR iDCs S # T RS JAK/STATSs
5 S R R T SOCS3 3R 2 MG X

DNA H 5 Ak J2 8 48 32 R 26 38 % UL A4 31 B2 AL 22
— S5 ML S 8 R iR AR R kA R
G FpEBEAMIES . PFFUESE, R s T IX CpG 5
ST RIS R 3k, IEAETE 2 F0 IR IS b kB
SOCS1 F1 SOCS3 KK 1Y Ji 71X CpG 5 Y 4A A 5o
EH S, T80 SOCST |3 KB VLHE, ;& JAK/
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STAT 15 5 J& 72 55 1o, 4 oE 40 i 84 3 5 56 61
X ELEILARIR - SOCST 3 (1) H L AR AR 14 2 SR U A
SEJAK/STAT {55545 S 20 s bE 76 AL ) FE AL, o
SRR EAR ML 22— TN S B & B, #E SOCS3 i
s 8 7 X A7 7 — AT RE Y CpG &, B LR AT
P TE SR G ZE P P F 1L-6 5 511 iDCs 5% 34k
H,SOCS3 ik M fR rl BB 5 SOCS3 A ) 5)
FIX CpG & 78 H AL A

Bifl 5 AT T8 2o B A AR S5 PCR (MSP) IESE 28
IL-6 4b B ) 5 % 44k iDCs, H SOCS3 A 7 3 7 X
CpG B AFTE S8 W Ak, 1 1B 5 43 Ak 1) 2 DCs, He
SOCS3 B:H 5 8+ IX. CpG & & I 51 H AL R I
Pl , FRATTH00 25 HE I < iR A % 400 ) PR 5 TL-6 T fig i
15 S SOCS3 F:H 5 8 1 X CpG 1 1 B Ak K 91 4l
SOCS3 ik, FEif S8 W5s JAK/STAT {5 5% 42, B8
iDCs J3-fb iz, fi e 200 i 2k akt G 28 W A0, 2 1F 5 i
S5 e A AR 22 8
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o2 % M4 HkkxEd, Kk =

[K88IA ]  SPEARGESE ; BRI BE A UIER s RHSE A7 5 P05
[(HEZEZES] R657.4 [ XEKIRER] B

1 e i RH 22 V) [ K (laparoscopic cholecystectomy, LC) G145
AN IR, TR IR YIBR AR 1 7 48, AR, SIE G
i MR LI A AR H I 0 I 8 107 1) 2 2 Rt e A
SUPERIERT IRRE = A X ZUK R EEE | ff ) KOs M, BB 5 kA=
FEEARG o e ] 5 s RELTE 45005 B G i A B I R, T
fiTE 2005 4F 10 H 2 2011 4 4 H 357 o S0 0 3% 58 15 s % 10
BEYIBRA 98 fil, T 1 HIARE RS , B R ST,

1 #REHE

1.1 —f&FH

2005 410 F 25 2011 47 4 A 58501 98 il Sk IR 4 4% 1 s
BERREYIBRA , 3B 1 58 i, Lt 40 B, PR 47.8(29 ~
68) %, A ABERT KA B Al ¥ W1 00 A IR R, 90U KR
36, R KR 95 Bl AR AR >37.5 CH 15 6, 4R
AT RO M IR R AE , Murphy s 4E ( + ) , 4T B Mk #
A5 IR A B B G 16 IR B XA AR 26 ], IHE K 72 i, AR
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(550002 SEBH, B A AR EEBE: AFIRSMEE  OAMRE 5 BAE)

JG 4 THURGAHETAYT , 24 ~72 h WFFEARIAYT .
1.2 FRF &%

Lot R I SRS A SRR R 2 AU LG,
BFHUMEME . SE T T S5 MOUEK 1 em U110 # SH
(10 ~ 12 mmHg) , % F % #0 = FLok B0 79 4], pU Lok a0 19
1], EEE T 40 B NN R ks %, BERINE =X, E4
PEFIEE 2 I JIELZE IR LU 55 36 ek, SOk 2 1 TR 3 i)y
P f S IELE = A (0 R, FE I (LA 2 285 4
UL K L 205 Y ol R 4 T F FIELRE T = 7 R AT A 30040 B . 340, I
TERF I AT 0.5 ~ 1 em &b A5 &% U 2455 i,
AL IF T HEGRAT I 1.5 om Kb 453 R P Fh 056 40 4T O 206 i =
iy AT = f FT T 2200 i Rt IR B bk, T Se e 1T L U R
Bk, T3 i ) = DX B 45 R R4 0 Bk v S £ oL, B A 4T HF
NEHE S5 =, FH 4 5 Al FhL R4 A4 4 1 FIEL B T = A =2 el
WAL VI 13, LA At Ko AR A8 30 ok 5 5 oy ot i R
Ao MANRERTJS = M58 A FOUEIT , 500 IE 2 ) [0 2 PR 7 1) 43
B R S AR I A Y0 R 7 AT 1.5 em L L WS
HEEAEE ) T+ — 38 M 05 7 ) SR S Iy 2EL 2, 8 S R R T
BASERIRE, BEAR AT 0.5 om JC PR ARBEET 37U BT , 4 HEAEE I 256
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