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IL-12 5 1L-18 Bx & R 3 33 84 324K 4 B 43 #h B9 exosome i 1% B 22 M

AR EAE amE eh 2 A B L LWAKFE ER Y, LA Fd 250033; 2. HE TP
E MEA, LA 5% 2615005 3. WAXKFFHF_ER iz WA, LA Fd 250033)

(4 E] 860812 5 1L-18 B T 22 4 i( dendritic cell, DC )43 WA exosome ( DC derived exosome, Dex )
TEVEBYEEI , HRR B AN exosome MR EE I BE B LAl . & ok ¢ WUIE B @ BE A SN E L2042 40 M 5 3 35 3% DCs, 43 3L IL-
12 1L-18 B 11-12 + 1L-18 BEA ML DC, I 25 X REZH T 40 X B 2H, 43 ) $2 B0 45 2H B9 Dex, Western blotting %l Dex
HLA-DR .CD83 f 33k , Ji U4 M LA CD54 .CD80 K CD86 Y33k ; MTT yAKM Dex Hili T 4HMIMEHEA1E T, ELISA &
T 4 IFN-y (73 8. £6 R IL-12 IL-18 RS 4 25 FI4H 19 Dex 13494 HLA-DR . CD83 K 1115 B A 4 Dex 1) CD54
(1323.67 £44.06 vs 246. 17 +31.91.236. 33 +33.87.167. 67 £28.73, P <0.05 ).CD80O( 406. 37 +39. 18 vs 331.67 +36. 15,
335.67 £41.38.260.00 +35.58, P <0.05 )% CD86( 390. 50 +38.06 vs 314. 33 +36. 64 .319. 00 +33. 10.246. 83 +30.55, P <
0. 05 )FRIEHE T 1L-12 4 IL-18 4 K8 A A AN T ANAE A = F TL-12 2 TL-18 4 M2 (A T AAZH( 1.98 +0.31
s 1.55£0.23.1.57 £0.21.1.10 £0.18.0.53 +0.09, P <0.05 ); AL T 0AL 531 IFN-y 7K-F-15 F [L-12 41\ 1L-18 4}
23 14T 4HHfZA( 436. 67 +61.80 vs 295. 04 +40.25.358. 18 +55.77.225. 00 +36. 44 .139.50 £17.63, P <0.05), £ #: IL-
12 5 1L-18 BeA HIBLAERE AN Dex 235 CD34 .CD80 M CD86 , A1 Dex HlIAY T 4T A4 3 7 Ko H: TFN-y 943305

[ 8T ] WIARGNME ; exosome; 1L-12;11-18 ;T i ; IF-N-y
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Effect of stimulation with combined IL-12 and IL-18 on exosomes secreted by
dendritic cells

ZHANG Zai-yun', LI Xi-de’, WEI Wei', YE Lan', CONG Ping', PAN Xiang-lin’( 1. Cancer Center, Second Hospital of
Shandong University, Ji’ nan 250033, Shandong, China; 2. Department of Oncology, Gaomi City Hospital of Traditional
Chinese Medicine, Gaomi 261500, Shangdong, China; 3. Department of Hematology, Second Hospital of Shandong Uni-
versity, Ji’ nan 250033, Shandong, China )

[ Abstract ] Objective: To observe the effect of stimulation with combined IL-12 and IL-18 on exosomes secreted by dendritic
cells ( DCs ), and so as to facilitate exploring high-efficiency DC derived exosome( Dex ) cancer vaccines. Methods: DCs in-
duced from human peripheral blood mononuclear cells ( PBMCs ) were stimulated with IL-12 +IL-18,IL-12 or IL-18 for the com-
bined group,IL-12 group and IL-18 group respectively; and no stimulant for the control group. Dex was extracted from DCs. The
expressions of HLA-DR and CD83 in Dex were detected by Western blotting. CD54, CD80 and CD86 expressions were deter-
mined by flow cytometry. The T cell proliferation stimulated by Dex was detected with MTT method. IFN-vy in the T cell super-
natant was detected by ELISA. Results: HLA-DR and CD83 proteins were expressed in Dex of all the four groups. The molecule
expressions for combined group were CD54( 323. 67 +44. 06 vs 246. 17 +31.91, 236.33 +33.87, 167.67 +28.73, P <0.05 ),
CD8O( 406.37 +39.18 s 331.67 £36. 15, 335.67 £41.38, 260.00 £35.58, P <0.05 ), and CD86( 390.50 +38.06 vs 314.33 =
36.64, 319.00 +33.10, 246.83 +30.55, P <0.05 ), which were higher than those in the 1L.-12 group, IL-18 group and control
group. The T cell proliferation in the combined group ( 1.98 +0.31 »s 1.55 £0.23, 1.57 £0.21, 1.10 £0. 18, P <0.05 ) was
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higher than that in the IL-12 group, IL-18 group and control group. IFN-vy secreted by T cells in the combined group ( 436. 67 +
61.8 vs 295.04 £40.25, 358.18 +55.77, 225.00 +36.44, P <0.05 ) was higher than that in the IL-12 group, 1L.-18 group and
control group. Conclusion: Stimulation of DCs with combined IL-12 and IL-18 can enhance Dex express CD54, CD80 and

CD86, promote Dex-induced T cell proliferation and increase IFN-vy secretion by T cells.
[ Key words ] dendritic cell; exosome; IL-12; IL-18; T cell; IFN-y

AW IR YT A MR IR T I B 2T B, exosome
i Ie S22 B R AT AT R b R S TR T I T R BT B
B . Exosome J2H1 22 Fh 40 i 4334 21 40 g S0 g /N i
W, 5 A W B SR DG T A0 R SR e Sk
R EAZRAEYEDIRE . WEOIRAI( dendrit-
ic cell, DC )/EINREMR KBTI 5L 2 4001, E BT
iR G i Y SR A AL . DC SRR AY exosome( dendrit-
ic cell derived exosome, Dex )& A ¥l 550 F &
Pt iR T, BEE UM P SN, J2: exo-
some FHETRE I A BERTE D H LT bR T ROF R
AR WS BoR, 2 40 i N T B I Y
exosome [ IBFITNRE . 1L-12 A 1L-18 2250
PR, BEHG SR DC By SR ih 1, HW 2 2 P[]
YER H 1112 J% TL-18 X} exosome A G5 M it AN i
2o R AREIRFSE T IL-12 5 1L-18 B4 o
Dex 1 P52 00, S8R 5 80 exosome IR 922 1
BEE LA

1 #R5FE

1.1 =& 54

RPMI 1640 3557 X i 28 38 W H 92 [E Gibeo
), GM-CSF W F 35 5 Jg R fE ik  w), IL4 K&
TNFo 4 F 3EE R & D A F), FEMH HK & MTT 14 H
FH Sigma 23 A, PL A HLA-DR. ¥t A CDS83,
a-tubulinB T & K A B B 1gG 4 B 3 [# Santa Cruz 2
), ECL W A 3£ & Santa Cruz 2 &), FITC Fric i
CD54.,CD80 J PE #ric i CD86 i ik ly H ik H
Immunotech/ZN &) o 5 5 G Bk M450 HLA-T Wy H &
[E Dynal Biotech 23],
1.2 DC #3F F 35 % T exosome #932 I

3 BRI 1 JE I B A% 40 L, FH GM-CSF .
IL4 J& TNF-o S5 3% DC7' . WHCA 41,1012
20 TL-18 2 M 25 4 FERE 540 5 R AT 3 40403
IL-12 + TL-18 | IL-12  IL-18 #il# DC, IL-12 }% IL-18
HYLE PR B 1 R 200 U /mll, 25 P12 A Jin il ) 5
PO 72 b WCHE LR, 25 3 B0 S B Dex,
Yiff -3 1 000 x g B0 10 min, B I35 s
10 000 x g 5.0 10 min, B35 85 30% RS/ 8K
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B LW M PBS MK B0 A T, 100 000 x g
Bl 1 h; BURA exosome HYREWE/ F /K, A PBS &
7L, IAE] 100 000 D HEIEES LA T, A 3 IR, W
AN N Dex, F1 0.22 um BYUENETIE, - 80 C f#
5.
1.3 FEHEEIE Dex 091 &

B4 21 Dex 45 20 pl, 1% T 2FE4 M I, % i
B 1 min, FHUELRMC T4, 0 20 o/ L BEES IR T Y
1 min, FUEARME 1170 4, LBV RS 1 35 S 4
TS,
1.4 Western blotting #2-#] Dex P+ HLA-DR.CD83 &
Fik

JH Bradford 3£ %E Dex 25 AU E , BL Dex 20
pg 17 SDS-PAGE , HUAL IR, & IR B 04T 1 h, A BRATA
HLA-DR . ¥ CD83 & «-tubulin HL {4, FE A B
R AR bR e B bt TR, 54T ECL &N i
4, 7E BIO-RAD BEI S PSS AT 4 2R
1.5 A X n Dex & @ CD54.CD80 %
CD86 # % ik

A5 Dex, T4 20 pg, IMAGLBEA HLA-TT /Y
BIERETR 4 CWEF 30 min, PBS YR 2 WK, 43 9ilm
A FITC #5iCHY CD54 .CD8O K PE #ric i CD86 1t
4,4 CHFE 30 min, PBS ¥k 2 W, Ui 2 40 /UG )
CD54 .CD80 Jz CD86 HYKIA/K - LY 3 IR,
1.6  MTT %40 Dex #]3 T a3 78 69 /F A

A3 B NSNS AR, FJE R BAE ST ES T
4ife. FH 96 LA, BEALAIA 1 x10° /> T 4L, 535
JIWA Dex 0.1 pg fi&FIE ).0.5 we( H7E ). 1 pg
(vl E )RS T 43 ; 53 T 20 M 284 hy B v ot
W2 T 40, AR Dex #ili. 4 FL AR T 200
pl, I thIL-2( 2 U/ml )i RPMI 1640 ¥ 155% 72 h,
B B 50 wl, A& 2 TFN-y (% . K5
BEALIIA MTT( 5 mg/ml )20 pl, AKSEEE % 4 h, I
FRACI 490 nm ARG RE( D OE ., SEEHE 3 K.
1.7 ELISA %% T Dex &l 69 T 28 he 5 ik IFN-y
g K

B LA 5 21 Dex P T 400 LWE W, AR 4
Dex HVKAY T 240 M _E- 35 W R B34 X7 BE, 4% B ELISA



KTEZ 5. 1L-12 5 1L-18 BA IO 2R A M 4335 HY exosome T P2 AY 52 1) .19 -

RS VLR A5 ikl IFN-y (35 &
1.8 “itsam

i SPSS 130 1, Bt LA x 5 Fom , 4707
ZEFEHERG I, 20 18] L AR B R 3 07 22500, IR 1L
R g i, P<0.05 8% P<0.01 NERALIT

2 7% R

2.1 1IL-12 5 1L-18 BR& R AT Dex &S89 % a

A 4H IL-12 41 IL-18 41 K25 (140 DC IS
22T B BRI Dex, 155 5 HL BT T MLAE Dex 2 ER
& MEIEDE s8I , BE0R, KA —, HART7E 30 ~
100 nm Z[8], HHAA) exosome TEZ,4 2H[A] Dex JE
2.2 IL-12 5 IL-18 B4 Al )& Dex ¥ HLA-DR.
CD83 # % ik

Western blotting £ Dex H' HLA-DR ,CD83 &
ik, A a-tubulin AN SR, 2500 K 1) EIR,4 440
Jitl Dex #44 HLA-DR .CD83 #E 4k

HLA-DR—

CD83—

o-tubulin—

—
[38)
w
S

1 Dex 1 HLA-DR.CD83 E B &L
Fig.1 HLA-DR and CD83 protein expressions in Dex
1: IL-12 +1IL-18 group; 2: IL-12 group;
3: IL-18 group; 4: Control group

2.3 1IL-12 5 IL-18 )4 5F Dex & & 2T 89 %
FHR 2K 40 M A 5E Dex €18 4 7 CD54 . CD8O
Je CD86 Fik , 455 K 2 ) R ,4 4 Dex F i 4> T
FihIK A £ H, CD54( F =8.901,P =0.001 ),
CD8O( F =6.776,P =0.002 ),CD86( F =7.024,P =
0.002 ), H 44 CD54(323. 67 + 44. 06 vs
246. 17 +31.91.236. 33 +33.87.167. 67 +28.73,
P <0.05 ), CD80( 406. 37 + 39. 18 ws 331. 67 =
36.15.335.67 +41.38.260. 00 +35.58, P <0.05)
J CD86 ( 390. 50 + 38. 06 vs 314. 33 + 36. 64,
319.00 +33.10.246. 83 £30.55, P <0.05 )FEik4
T IL-12 418 4 K 4L, 112 41 2% 11-18
HWHE T2 HH(P <0.05),1L-12 405 11-18 4
ZI 2R, G5RFV,IL-12 5 1L-18 B4 )i e

{23 Dex %3k CD54 .CD80 Kz CD86.,
2.4 IL-12 5 IL-18 #li% %9 Dex 423t T 4@ feL3% 74
MTT 32Kz 25 58 & 3 ) B, 4 2028 Dex Hil3K
B T 4, 7EMRF) & ( F =10.797,P =0.000 ), H 5
w( F=11.610,P =0.000 ) X =5 #=( F =9. 497,
P=0.001 WA fF7E2E R, Him T T 4 41( 0. 53 +
0.09,P <0.05 ). =7l B A R BT T 410 A 3 58
(1.98+0.31 vs 1.55 £0.23.1.57 £0.21.1. 10
0.18.0.53 +0.09,P <0.05 ) @& & T IL-12 41 . IL-
18 20 25 LA AN T 4iff2H i 112 5 1L-18
[ JC2e 5. 45 EM 4 24 Dex S RERIEL T 40 M
B AR5 BN (R, B A A A A, TL-12 1 5
IL-18 ZfEIRZ , HAL R JC 25 5 .
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Fig. 2 Surface molecule expressions on
Dex after being stimulated by IL-12 and IL-18
"P<0.05,"" P <0.01 vs control group;
2P <0.05 vs IL-12 or IL-18 group
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Fig.3 Dex stimulated by IL-12 and IL-18
promoting T cell proliferation
"P<0.05," " P<0.01 vs control or T cell group;
2P <0.05 vs IL-12 or IL-18 group
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2.5 IL-12 5 IL-18 #13$£ %) Dex 3+ T 28 it IFN-y %~
D AR

4 21 Dex B3 T 4002 72 h, AR T 20
JHL Ay B P e L B Y WA I TFN-y 5 2, 25 (3%
1)K, 4 A2 IFN-y ez, A3 T

21 S LR T 44 436. 67 +61.80 vs 295.04 +
40.25.358. 18 +55. 77.225. 00 + 36. 44 ,139. 50 +
17.63,P <0.01 ), H IL-18 A& T IL-12 4., 4%k
W1,4 41 Dex Hfigfe it T 4HHE 53U IFN-y, IL-18 YEH]
9T IL-12, 11 1L-12 F1 1L-18 B H f 1E F Beoi

T I, &7 B A R 4H = 1 TL-12 4H . 1L-18

Fz1 IL-12 5 IL-18 #A Dex 3¢ T 4HA8 IFN-y 5 i8I0 x £5, p,/pg - ml™" )
Tab.1 Effect of Dex stimulated by IL-12 and IL-18 on IFN-vy secretion by T cells( x s, p,/pg - ml™" )

Dex dose

Group P value
Low Medium High (s IL-12 +1L-18 )
IL-12 +IL-18 328.00 =36. 49 367.50 +20.75 436.67 +61.80 —
IL-12 218.12 +36. 80 246.33 +35.55 295.04 +40.25 0. 000
IL-18 281.17 +36.31 321.16 £42.97 358.18 £55.77 0.013
Control 168.03 +34. 81 196.83 +21.23 225.00 =36. 44 0. 000
T cell 139.50 +17.63 139.50 +17.63 139.50 +17.63 0. 000
F 36. 407 58.436 38.976 —
P 0. 000 0. 000 0. 000 —
3 W o BaE . A mHR/NRAT B DC YL 1L-12 )5, HZkm

Exosome 5 #1529 FH Tl 1A X ST 41 i 1] o 224
CLAH M A RE R A B2 B S /N I, R R R
B, exosome A] {1 B IRELZ0 9 T Wk ES 40 g . DC  AE K
YA i /N P L Bz 20 e AT A 22 b 4
W, AL R A R AAR RO R TR 4 ok
TRAY exosome FIT 5 1A 2 F B A0 A [R), HAE W24 T
B 5. Dex B MHC- 1 284rF MHC-[I 2%
o3 RS AR o, AR B R R 2
AEJT, AT LA SRR SR T 40 i 5 58 S0, 5
FEVUIRES A RE I 2 VUM R 2 Dex i B2 1
2R, S exosome JREPE T (1) B ORI, (H L
GIERREA i T — D4 i, T 1S 58 Dex YD E
J& HATHFIE A

IL-12 JEE LY Thl BIGHMH T, B REH A NK
LAK 4 K T 48 B 59 35 58 . 434k, 3 5 NK 48 i Fn
CTL RO 4N 1R , 403 TEN-y A7 A, 835 S I
BB R DC BT R, TL-12 B R AR
i DC B, 3558 DC DR IL-12 FE R 4L DC fg
PEHE DC 43 ib TL-12, 38558 T I E 40 B 35 £ B2 40 i
IFN-vy, 3458 DC 1755 T Ik C 20 B ™ A 4 S e Mg

AyF-FEB 0, AT 40 MG B A R 7 3R RN
FESHE  BEAT MBI R AL . 118 B ZFb
AW, AT AR HE T 40 M4 AE 5 S T 4 43
IFN-y, Jf- BB 3G 58 NK 4 JfL A1 Th1 40 M %) 20 M 25 0%
PEOT ) IL-18 HIBLAEAE HE DC AN, IL-18 K& PR Yy
DC AR A S RpT /e . B " R,
IL-18 5 IL-12 BA REHRFIIS SR DC A6 M. X exo-
some MUMFIE B, Z R4 L X 1 BE V1T exosome 1)
iR, BNl s 1L-2 FLPREA G 43 exosome
TS AL g 1 FH R 388 5 TL-12 85 5 1 e g 40 e 7 A
Y exosome HEHEHE T Ik B 40 it B9 40 iu 22 4E FH L GE R
AR T R A0 3G 58 B TFN-y Ao 2
MR o IL-18 HEIRAB i 1) 235 o Je 240 B B 4 3%
[ exosome , BEAEFE M & i B2 1 it 4320 Thl 41 g
7, #5m DC I BE, 5 5 CEA $F 51 CD8*
CTL' P fH IL-18 & IL-12 BEA R Dex A% 2 H H
HANTERE

ASTRIE T IL-12 5 TL-18 HKE AR Dex
(RN, 25 R, Dex 35 HLA-DR J CD83, B
JH ) CD54 .CD80 .CD86 F{) 2635 B v T IL-12
2H IL-18 H M2 4 s 5 R 2 Dex BITAIY T 4 AL 21



WAE 25 4. IL-12 5 1118 BEA IR GOR LAY exosome T HERY B 21 -

AHEG , Dex HVEAYT T 20 34 58 M0 9% IFN-y 43 24 5 1
i, ELECA 21 B /R 58 T TL-12 21 1118 41 K25
41, WFFERW,IL-12 5 1018 A M DC #EW
H5R Dex BG4+ R I By ¥ 00 & 5L 2k T
YA FE B 7= A TEN -y, 3X S8 Dex 15538 A 1 1L
I TeA B 92 0 T B FT OCHEE

Exosome 1 A7 JE 20 it P Jib g 22 1 , 2415 B L F
SEPER ORI, B RAFAON TR . AN
HE—2E 1458 exosome MG PEVE T A #5 MR ER, WIT
RN AL exosome FE T BLE T B Al
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