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Interleukin-24 induced activation and maturation of human dendritic cells
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[ Abstract ]

man monocyte-derived dendritic cells in vitro. Methods: Western blot was used to determine the level of IL-24 in the DC

Objective: To investigate the effects of human IL-24 on phenotype and antigen presenting function of hu-

culture supernatant. Semi-quantitative RT-PCR was used to analyze the expression of IL-24 receptor and chemokine recep-
tors in DCs at different developmental stages. Fluorescence-activated cell sorting ( FACS ) analysis was used to assess the
expression of MHC class I molecule, CD80 and CD86 on DCs surface in the presence of 1L-24. Allogenic mixed lympho-
cyte reaction was employed to analyze the effect of 1L-24 on the antigen presenting function of DCs. Results: We found
that LPS induced DCs to secrete endogenous IL-24. Meanwhile, LPS also up-regulated the expression of IL-22R1, an IL-
24 receptor subunit, on DCs. Supplement of 1L.-24 to DCs culture medium significantly augmented the expression of MHC
I, CD80, and CD86 on DCs surface, and promoted the antigen presenting function of DCs to T cells. Conclusion: IL-
24 can promote the activation and maturation of DCs, increasing the antigen presenting function of DCs.
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HE— PP E LN TL-24 X6 AR 5 1R 40 Jf 2 Y il 22 S
PR 2 DI RERY R .
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1.1 E&&XHA

HEAHA 124 1 [ £ R&D A A, NEEE & aA%
F 1.0 EU/pg. RPMI 1640 55353 R4 1134 B RNA
Fh 321 Trizol( Gibeo ), Ik I 4 B 43 25 Wi ( histopaque,
1.077 g/ml )1 LPS ( Sigma ), AFE 4 GM-CSF( 4t R &
M), N4 L4 ( Promega ), A\ IL-1B . TNF-o . IL-6 . IL-
12p40 . IFN-y F1 TL-10 5 5 ELISA Kt £( R&D 24
A ), FITC F7ic i CD80 B o f& 470 14 . PE 5 i i 4t
CD86 HI Percp #riC A HLA-DR B 55 FE4i{A & PharMin-
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1.3 VA B-actin 4 M A R4 ¥ 2 & RT-PCR

KM RT-PCR J5 ¥, 43 B A TRl & 14 F DC & M
1L-24 24K Jotafb I+ 52 R Rk 18 O . % Trizol X
F U5 BA 4 IR0 i B RNAL SR G B N AEAR LS g B2
RNA,7E 20 pl #FR b J2 5% 5%, 58 BB 5 6 BE 2 100
pl, BEVREL 2 wl #E R PCR BYBEH . [RI % ST B-actin
YERNS B, RN ZPFR: 94°C 30 s, 55C 30 s,
729C 30 s, 23 NMEHJE 72°C I 10 min, P8 77
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sue northern ( MTN™ ) blots /E K 11.-24 5% {& 19 BH 4
XFHE . RT-PCR 5175 L% 1.
1.4 AX@EAKF R E @R B EEAER DC
A&

BUEF A 5 KEIA DC, 23 51 A 7] 5 4 TL-
24 5% 1 wg/ml LPS $il3#% , [RIAF 1557 PBS 25 (X REZH . 43
SRR 12 .24 36 .48 h J5 1Y DC, ¥ PBS ¥ 2
i AR E AR 4> F AN TR, 43 A FITC Fic i
P CD8O . PE #RiCHIPTA CD86 Hl Percp Fric RIBTA
HLA-DR 9 52 B H0 4K, B 4°C FRiC 30 min, K5 %
PBS ¥t 2 i, BBR AR LS & WO RPUA. M X 4
{X( FACS calibur, BD 22 & )6 il 41 it 26 7Y, 45 5L i b
FHA Cell Quest A HraiE .

TR A5 VA T8 240 L 5 7 52 36 % SCRRL 6 1 7 e ik A7
ANEFEZE 5 d 9 DC 30 Gy “Co MRET =458 /E g

VAN, He—E I HF( 1:10,1:20,1:40 ) 544 tE4
FfLA B A 4 BS AR A5 1 CD3 " T MR & 1535 3 d, T&5
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Tab. 1 Primer sequences

Primer Sequence

IL-20R1sense 5'-TCAAACAGAACGTGGTCCCAGTG-3’

IL-20R1antisense ~ 5'-TCCGAGATATTGAGGGTGATAAAG-3’
IL-20R2 sense 5'-GCTGGTGCTCACTCACTGAAGGT-3'
IL-20R2 antisense  5'-TCTGTCTGGCTGAAGGCGCTGTA-3’

IL-22R1 sense 5'-CCCCAGACACGGTCTACAGCAT-3’

IL-22R1 antisense 5'-GGGTCAGGCCGAAGAACTCATAT-3'

CXCR4 sense 5'-GGGCAATGGATTGGTCATCCTGGTC-3'
CXCR4 antisense  5'-GTGGTCTTGAGGGCCTTGCGCTTCT-3’

CCRS sense 5'-CTGAGAAGCATGACGGACAAGTACAGGCT-3'
CCRS5 antisense 5'-CAGATGAATGTCCACCTCGCTTTCCTTTGG-3"
CCR7 sense 5'-GATTACATCGGAGACAACACC-3’
CCR7 antisense 5'-TAGTCCAGGCAGAAGAGTCG-3’
5'-GCATCCTCACCCTGAAGTAC-3'

B-actin sense

5'-TTCTCCTTAATGTCACGCAC-3’

B-actin antisense

1.5 TL-24 %5 DC %k m it B F Ao AL AL B F 64 4]
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JEZE S x 10" 4/ml, 4 5 R T8 e B 1Y 1024 5% 1
we/ml LPS F3# 48 ho #3748 FIXT IR . HlEs R,
WOk AR 5% 3, 1 E B ELISA iR 7 &4 i h
A F( IL-18 . IL-6 . 1L-12p70 1 TNF-o ) Fl#4 1k K
F(IP-10 A1 MIP-10 )B4 W6 7K o ELISA A5 I AE 2
B R&D A ] A0 & v B AT AT o MR etk [ml 9 Oy
TR TIRRE M2, 1550 25 FF i v 40 006 1) 40 i 18] vk
] pg/ml 7R .
1.6 %itsam

i 4] SPSS11. 5 3 it A7 427 Ab 3 B0 98 o £ 5
FR, R K, P <0.05 HERASFE XL,

2 & R

2.1 ASME S dg tm b R R # DC 7T F & ik 1L-24
1124 75 A A G A5 20 3 08 HLA 5 3 0 21 2
S, EERIRALAY CD3 T bk U 20 A AN B 40 L ik 1%
Pk 1240 R TR IR 50T, DC R/ Kk
PUIECE (4 TL-24 , B 35 35 5d 1Y DC AN S AT f] 3 38k =%
LPS( 1 pe/ml)VEH 24 b, B L 37 HEAT 88 11 BR EAG I
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1 Western blot #ill DC 435 IL-24
Fig. 1 Western blot detection of IL-24 secretion by DC
M: Protein marker; 1: Immature DC;

2: Mature DC induced by LPS

2.2 RRE&HT DC @k @ 1124 %R 2 E 4569 R
K KF

1124 Z 0% 2 A5 AR, 7 5l )& IL22R1/1L-
20R2 Fi1 IL-20R1/1L-20R2., RT-PCR 45 5%, 5k&
ALHEG DCC RIS B DC O HE, A A & I 2042 41 it ok
PR DC 25 LPS AL A E 4 1124 5 1 445 L 1124 2
I TL22R1 MK mRNA 235K E394 B8 -, i
IL-20R2 mRNA B 3K 5 7E % S92 40 20 vh i A il 35 28 4k
IL-20R1 mRNA DU AE 5256 2 K 93 1 X 1 24 400 i 3% 1 1
RWFIRCK 2), FHI, IL24 75 DC N B354 FETh %L
Al i it IL22R1/1IL20R2 55— RIAAN S, X —%
IRTEAR L DC R HE MR BN, WAL LPS 5 5 5
AR DC R A IL-24 FIEUS DC 2R T 1) 38 23 m
)8
2.3 IL-24 % DC & & Fo 2h 4k %, 3

DC BYHCIEAR S SHAREFIRS T 40 %) il s v FH =0
it DC R 1) MHC 73T K 2 #4800 T i A §: 1090
FEEEFRRY DC S [R]VR BE 19 1124 4b 35 54T FACS 43
Mr, & B 124 55 DC 1 CD80.CD86 & HLA-DR 43
TR FE, R0 1124 WA S DC FE A F
3). BEAM, B DC RIs S S T A0S AL s e , 1
KB DC MIREES | & T 40MIR 2 . TEIRA IR EL4 A
SR TL-24 A1 LPS ZRERAY DC RIE i T 4065, X
FW TL-24 AEME#E DC ZHAERZ 1K 4),

B-actin

2 IL-24 Z47E DC RIRIA
Fig. 2 Expression of IL-24 receptor components on DCs
M: DL2000 DNA marker; 1: Immature DC;
2: Mature DC induced by LPS; 3: DC treated
with 1 pg/ml IL-24; 4. Positive control
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Fig. 3 Phenotypical maturation of DC induced by IL-24
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Fig. 4 Enhanced allogenic T cell proliferation induced
by DC pretreated with IL-24 ( n =3, x =5 )
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2.4 1L-24 # % DC o ibfm e B ¥

FHRTR R & 0 TL24 43 R BB 2 258 S R
DC, 4550 EW], 1124 Al 55 DC 233 TL-18 . IL-6 \ TNF-
o AT IL-12 S 40HEIA 7, ekt TNF-oo R IL-12 430335
B 7K, I BLAFTE B R s OB R ( 124 4 Tk
J#1.10.100 .1 000 ng/ml i, DC 433 TL-12 4351 4 71 .
152.1 0231 920 pg/ml ). T IL-12 JZiF T Thl Al
PN B B AL, R IL-24 AT REE S DC A
Th1 RPN
2.5 IL-24 %% DC AL HEF AL Sk eh Rk

FAA RSB IL-24 4b B DC )5, #b IR 1 IP-10 M
MIP-1 o [ 30 f: (8 3 18 00, I EL A B 8 390 A4 o R0y
(E5). b7 2k 355 M DC 1a 90k e
PE I EANS LRI ER T T 4N 05, TRITE UESE R AL
# DC 5335 CCR1 M1 CCRS, T B2 %) DC 1 CCR7
fl CXCR4 F ik FiH. A IL-24 =% LPS 4 ¥ DC J5
CCR7 il CXCR4 FiE¥EG i CCR5 Rk TR &6 ).
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Fig. 5 Induction of chemokines by DC stimulated with

IL-24 in dose-dependent manner ( n =3 )
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1124 J2 fiift A B0 — Ff 5L A 1 42 000 il 924 440 i
AR GEFMWESME Z RN . 5 NIk A
K IL-24 WLEW = D Re it 9% 22 | T B4 (9 B A=
Yz id v 0 A S e 2 DI BE % JC R G M W5 4
1124 H IL-10 40N T 2 —" . HEMRZ
FECAUESE, IL-10 Al # i DC MHC 11 2543 . CD80
H1 CD86 S 4 BRI 70 T 2% 15 B HoAth— 42 2% 41 g (X
TR 074, i) DC i He R it 2 6E,
WL AR 1 T 200 384 58 /K SF R 4 e PR g 7
FH IR, TL-24 F1TL-10 B9 pe - Th e n] fefi e &
—SEMREHUE . B, IL-24 XF DC S BENE P 4 BF Y
AMUA BT &I 1L-24 Hi g 2= Dife, i B X Fik—
A5 I TL-24 B A ALH BT EHEE L,
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P-actin

6 DC RABUETFZHE
Fig. 6 Expression of chemokine receptors on DCs
1: Marker; 2: Medium; 3: LPS; 4. IL-24
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5K H RT-PCR AWM T DC 2R 1L-24 52 (R BLiAk
FFRTE . 45 LW, DC F£ 1 A £ 5 IL20R1/1L-
20R2,1L-24 #£ DC I f2& i 2 i — 1Y 32 1k — 4k 1L-
22R1/IL20R2 RHEVEFIY . X —45 38N IL-24 H A%
2 DC 52 DC Ay B B 1k e bt 4 22 D g 4 it 1
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F 1 wg/ml EAA IL-24, 77 B 8 iE DC 2 1 i ol
5y F CD80. CD86 J& = 4 41 M 45 1k bt J7 =2 1k
( HLA-DR)Zik ., B 1L-24 B AEE S DC 40 1L-
18 .IL-6 ' TNF-o I IL-12 S5 5 4H fi A, 3458 1~ DC
L R P S T T 40 R4 5 B fE 1, R IA 1124 Xt T DC
PR ISR R A i i S LA ol 2 AR A8

ARWFFEEE F LW, TEARANE AR 2 b TL-24 W] i 3%
I DC B A e, AL — 5 I AT g 5 1L-24 F 4%
YERF DC A B ke 512 14, 5 5 DC 335 CD8O.
CD86 HLA-DR 5 G & Pk 47 A X5 5 — 5y 1, ]
BEfH T IL24 5% DC =4 7 IL-18 . 1L-6 Al TNF-o 55
RGN PR T 100 R HERT DC A4 A6 A8 B ] 42 2
YEM . AR, IL-24 38 7T 5 5 DC 7= A #afk K+ 1P-10
HIMIP-1o, JEfE 3 DC Rk #a LI F 324k CCRT 1 CX-
CR4. I1P-10 REfSFafk T 40 M, H-HA fEHE Thl BBk
Y AE AR R 51 B S5 A T 40 X 3R AR 0 B A T
BT MIP-lo 35 B E Ak BROR AN LT 40 K
pc'® , FILBE TR 51 T £ i BT R 3R 2 A f( antigen pres-
enting cell, APC ) Ko A P58 R N 4 B gk A RE X 38k, DA T
PR ABESR T S )N . CCR7 Al CXCR4 7£ DC 1y
ARG AR TE A DC ORI R Y T 41 A AH R IR 2k
EEE T XAt @ i, Wii4 F+ DC G LR i A T
Yifia = A Th BRI e 24 . B AT UL, TL-24 X DC ()
YEREA ZE M.

1L-24 VEN—Fr B 2 D RE 4 K -, 76 i Tk it
AT R HE L 3 e A K i S Py A i 0 Ak R
T A APV ) ) 2 A S G 45 R AR T 2 Fh
ETE AN, 1 SR ML 9 B 8 G e 1V 25 . AR SR
JAESE, TL-24 7] B E {2 UE DC A Rt 431k, K 4 i H
PURAR R IRE, JEHE Th G N 24 I N, (H A 56 HAE
FAMLI B AF 5 A% SR A 55 1 Fr i — 2L R ATRTT
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