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ik FRENTRENG N AR, o BSRENG /N R BE R S A I, Al ARSI K i kR id 4 CD11c. CD80.
CD86 I PERIE R W itA i CD80/CD86 /M T4 RNA e YLz /)N Bl SR A i, 5% i PCR.
S M AR R T S B S 41 i b CD80/CD86 mRNA FIAHMN R (A MFik, B, RThdl. #
AR TS L1 b S 40 B 2 90 5 /N B T R Ll e S35 7, ELISA Rl B b Th A Th2 B4 iu i1+
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HEREEE: OIEH U8R 54 e ) CD80/CD86 13514 5 1 hi 41AH Lk ¥4 B WK (34 P < 0.05). @/M
RNA ez /N USRS S5, T304 CD80/CD86 mRNA K Hi & [ 2235 /K P45 HoAth 41 4 W] W BRAIG (1Y
P <0.05). @/NFHE RNA 45 THhA B I R TR v AP B & T HAb41 (38 P < 0.05), E4iflus
F 4 KPR T HABLLEY P < 0.05). $&7<BEG /N UL S 4l i 514 5 CD80/CD86, /M THi RNA
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A E Th1/Th2 24 .
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Abstract

BACKGROUND: The surface antigen CD80/CD86 on mature dendritic cells can activate helper T (Th) cells,
reduce the differentiation of Th cells toward Th1 cells, and promote the differentiation of Th cells toward Th2
cells.

OBJECTIVE: To investigate the effect of small interfering RNA (siRNA) inhibiting the expression of surface
antigens CD80/CD86 from asthmatic murine mature dendritic cells on Th1/Th2 type cytokines, interferon-y and
interleukin-4.

METHODS: Asthmatic model of mice was established; then bone marrow-derived mature dendritic cells were
separated and cultured. The expression of CD11c, CD80 and CD86 on mature dendritic cells were examined
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by flow cytometry. The siRNA was transferred into mature dendritic cells of asthmatic mice, and the CD80/CD86
mRNA and protein expression before and after interference were determined by fluorescent quantitative PCR and
flow cytometry. The mature dendritic cells in non-siRNA group, siRNA group and negative siRNA group were
co-cultured with T cells. The interferon-y and interleukin-4 productions were measured by enzyme-linked
immunosorbent assay.

RESULTS AND CONCLUSION: (1) The expression of CD80/CD86 on the mature dendritic cells of asthmatic group was
significantly higher than that in normal control group (all P < 0.05). (2) After siRNA was transferred into mature dendritic
cells, the expression level of CD80/CD86 mRNA and protein in siRNA group was significantly lower than other groups
(all P < 0.05). (3) After siRNA transfection, the level of interferon-y from the supernatant of mature dendritic cells and T
cells co-culture system was significantly increased in the siRNA group compared with other groups (all P < 0.05), while
interleukin-4 production in the siRNA group was significantly decreased (all P < 0.05). These findings suggest that high
expression of CD80/CD86 on mature dendritic cells of asthmatic mice is observed, specific siRNA can effectively inhibit

the expression of CD80/CD86, thus increasing interferon-y production and decreasing interleukin-4 production, which

contributes to regulate the Th1/Th2 imbalance.

Subject headings: dendritic cells; RNA, small interfering; antigens, surface; bone marrow; interferon-gamma;

interleukin-4; asthma
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T RNA Il 87 Wi /I 5 s 200 58 411 i 25 1h1 35 0 300 7
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T MR ILREE S, BRI NTHERNATPLEE R /N B
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B i) B 5 : 201243 H 2201343 H T il K24 ik
Al 22 A B BE AR 1T IR S5 0y 58

#Y:

L. EHESPFBALB/c/NR20M, EME, 6-8
JAE, AR (18+2) g, A TR ESER B T, S
B AL FHVFRTUES « ) 2R A8 SE 56 2 4 B I T A A IE
2008A023.

SR I R TN B P A A 520094F (Ethical issues
in animal experimentation) 1 Csh e B4 bRHEI 251 o
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/INFHE RNA H0H] B AR SRR R E HUR CD80/CD86 ik 3K Hy & Zir

el KU

RMPI-1640 41 Jfg 1577 Gibco, [

FriEfR A i FBS Hyclone, #CF]E

T/ A AN AN AR R 7 (rmGM-CSF) - Peprotech, [

LN A5 4 (rmiL-4) Peprotech, [

FITC-/N il CD11c Hifk, PE-/Ni CD8O0 #if%, FITC- eBioscience, 3 [H
/N CD86 #iffk, FITC-/Mi, CD86 Hiffk, PE-/M
MHC 11 i #&

ARZHE(LPS), 558181 1(OVA V 4L) Sigma, [

Y7 Lipofectamine 2000, TRIzol i Invitrogen, Z[H

Opti-MEN I Reduced Serum Medium Gibco, [

e i PCR A& QuantiTect SYBR
Green RT-PCR kit

Takala, HA

/IR LY B, TR v A
FI40 /2 4ELISA W56

BRART, HIE

RN FoMAEERR S

CD80siRNA. CD86siRNA. FAMsiRNA B T2 A W], o

KUk

IR R T 20 FUNRBENLE 7R IE 0
WTHRAL, BRG], R AT A BN U s
PUR#0.2 mL(OVA 100 ug/Wiil20 mg), HEATEEL,
V4R R LRIFER & FIFE 7V nsE, 5528-34 KR4
AN BT R 5 B A 2% 1 (50 emx50 ecmx50 cm), LA
5%OVAR K ZA AN, 30 min/d, L7 difik. EHE*T
M. DUEBER K ROVARTTE, kAR . W4l
AT /N BB 1 VOO TG 24 hIRRIE, BB 2047, 80 T4k
U 010% CBEF 5224 h, AW DI R, TIAKE-rer
P, OB NSRS A LU B

EAEF BRI ZRIARIES 7 E . 1555 FidT /N dse 1
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R JG 24 W SUARBE, B AR AR 9y 0 75% L 1
5-10 min, &G FLETFARBUH R E IS, EERNLAA
SEARAZR, BHA T TCRPBS o i Sk i ity BY T 2% 55 1 R
FIA mLA 5% LARMPI-16408% 773 i 52 pf B, Witk i i
MRS, 1000 /minE5.05 min, 35 B3, 3446801 1 1010
BN LGN SRR &, #17E3-5 min, 1 000 r/min 5.0y
5 min, 3 LiE, PBSIEL2IK. HI&S AR $010%FBSIY)
RMPI-1640%5¢ 415 JR I F B A0, LA2x10° L7 (k4 o4k 1
PR 6L, L2 mL, IR/ BRI - A i
ST RBIR T (10 ug/L)FE L]/ L 41/ 22410 pglL),
H137 C. AR AR H5%CO IR T B IR

48 hfF BRIk, LEREIFAIN, #h e R E A
JPR T e ARG IR AL, B H gt S A R, I
AT dINALPS(1 mg/L), BrdR R B7R, WA EI7 41 A
FEAB SN . FIPBSYEIR2UC, 40 BIIMA D EARC A
(Anti-CD11¢-FITC . Anti-CD80-PE . Anti-CD86-FITC .

Anti-MHCII-PE), 4 ‘CHg#30 min, HPBSIEZ Wbric i
A, 10 gILZ KRR i, [FIELIQGHE A B X B, W FH
SN Ao HTATAS A R A e TR FH I T R

INFHRNA B #5535 202 I )V i B B 5 7R BT 24
A KR A DG SCHR SR 1R 7 H1 IV E A Y 1) /T HERNA,
PLE/NT-HERNA | Ffg o 3 25 AR A B =) B i K 8
Mt /I 5 R U ol AR 5 411 3 F 1 < 1 0%/ AL 1 358 JEE b
244K, B3 pL Lipofectamine 20003471 A |50 pL
Opti-MEN I Reduced Serum MediumI%3#3, HHIR &G
FEEW NHEES min. 12 uL FFAM-/NT-HERNA(R; 4
FAM #% id (19 B 1 %5 I/ + $E RNA) , 50 pL 1y
Opti-MEN I Reduced Serum Medium J: Wi fi ke, #5401
H ). R RS 1 FAM- /) T #E RNA 5 76 B 5 (10
Lipofectamine 2000%2Z2#%4), =i FiFHE20 min, K
FAM-/NT-4ERNA- L YA FR A4 o K FAM—/NT-4HERNA-
YR FNR AWM 4L I70, BT 4 Se R IR
A), BT37 C, RS EE%CO I F, 6 hjaudt i
BT T A0 R ASCRS I A e e, TN 6 56 - RMPI-1640
Bk,

R Wity /N B A A U B S A L 43 S 3 R
A1, T4l FEYERFINEYl. CD80. CD86#H I/~ T4k
RNA G G4 12 i /N BB 6 SR I 2 40 e i ) 1. ik S
FAM—/N T4 RNAKEA A [7]

FHNFHRNARIFS:

NFIERNA 75

CD80 Sense: 5-GGAAAG AGG AAC GUA UGAACT dT-3'
Antisense: 5'-UUC AUA CGU UCC UCU UUC CdT dT-3'

CD86 Sense: 5-CAG AGAAAC UUG AUA GUG UdT dT-3'
Antisense: 5-ACA CUA UCAAGU UUC UCU GdT dT-3'

FAM Sense: 5-UUC UCC GAACGU GUC ACG UTT-3'
Antisense: 5'-ACG UGA CAC GUU CGG AGAATT-3'
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SERT A E EPCR(RT-PCR) #2 /CD80/CD86mRNA
B9FEA: A GenBank a2 (1 AH R 5 [ 4177 51 i 1L K 2k
IR A AT B ks . HY24 hig, Ml
TrizoR{ FIHRE x10%44 5S40 (19 S RNA, #%RT-PCR X7
BV LU B SEEMMLV A JleDNAZE — 8%, N 4514 A
37 °C 1h, #J595 °C 3min. MHSYBR Green [ %)
Bk, LIcDNA I#EH N ASYBR Green [ PCR buffer.
dNTPs. L5149, Fif7 |19 Taqiidi i TPCR 44, Jx
N 4493 'C 3 min, #XJ593 'C 30s, 55°C 45s, 72 C
45 s, JLAOTEIR, FEAMFEAMBANE L. FIFIA R 43 Hr 3k
AT B L REA 15 4 2 GAPDHAR NS N 147 38 ik, 2581 A7
e H LA, RAbsE e ik, 13315 FEACt
{H(EN/EPCRY L FE 1, 348 =M ) 58 e 5 18 3 B 52 1)
I F I I 28 3 (0 3 B0 A 2 80) RRH 1. 1) 45 ULCD N 5 L
BAXER), WHARY = X1(H WEE)=X2(H 25 ),
WHSFEARYM, AT

FLAMRNAS #1551

mRNA 1)

CD80 Forward primer: 5'-CTG GGAAAAACC CCC AGAAG-3'
Reverse primer: 5-TGA CAACGATGA CGACGACTG-3'

CD86 Forward primer: 5'-CAT GGG CTT GGC AAT CCT TA-3'
Reverse primer: 5'-AAATGG GCA CGG CAG ATATG-3'

GAPDH  Forward primer: 5-CGT GTT CCT ACC CCC AAT GT-3'

Reverse primer: 5-TGT CAT CAT ACT TGG CAG GTT TCT-3'

TR (FACS) #2/CD80/CD86 2 A7 £9.71%4: Wit
RSN, FHIPBSTEER2UK, 43 NN 7 98 S bric (1
$i 1 (Anti-CD80-PE . Anti-CD86-FITC), 4 C % &
30 min, PBSUL¥, 10 g/LZ R HEERE €, HLIgGHEN
F A 6T R, T8N T 2 SRS W A A v A R A i D B

T ELRERT 7 M/ SRk T 40 5 25 AR R
A, HENUW, Wit EBALB/C/N R, RIET
R ET5% 1 LB, TR A PE R AR I /N R
JEAE . #4E35 mmEFE ML AN4.0-5.0 mL/) Bk B 40 i 43
B, K RNEBT RN, 400 H 40 g kAL R
A JRNE 4 B 9 2y B B R 215 mLE O,
500 pLIRMPI-164085 5758, LREFETH M AW, =i~
1200 r/min #0030 min, BLLEERE, WIE R P
)6 A bk N2, TN 10 mL RMPI-164055 77 3¢,
FRRIEYS, =3 N1 200 r/minZ.010 min WA L. PBS
VR G 2 BIEW, HS AR %010% 1 FBSRMPI-1640
B d R AN, ARt RN R R 1x10° LT &
.

ELISA#2 B 57 LR ST R R 155 5 FEHH
FHEY. AHRANFI8ZE: K1x10Y LB /N FUH
SRR 5 1ML 5 1% 10/ FLAd e/ BT 40 i S [ 85 9% 196 4L
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B, BEALINANOVAZ L% 410 mg/l, REALEAAREY
200 pL. HARGAIN: KT A5G s 540
MU+Ta0fe; TH4l: $4%:CD80/CD86 /N T-HRNAFI
PP SN ML+ TN M s 6 Gak FrDns AL . 8 e B 0] )
BB SN MO+ T M . B T°37 C. WWANREE . AR5
5%CO 5 75/ 159572 hJg, 1 000 r/minE.L>10 min, I
£ BIEW. R TIRY. AR %4 ELISARFI &N
VLRAREATE A, SRl nke. k. EE . veh. N,
BE. W, B, ZE&N, TEEFR450 nmibiszEL
W B

FEWEIEFR: RT-PCRELINICD80/CD86 mMRNAJK %
i%, FACSHKIICD80/CD86 4 (/K -7k, ELISAK:N
FRAM SN R S TAN M LG 9% 5 Bl iRy A4l
N EAE =

FATF DM PR SPSS13.040 i 24 A 7
Mr, 2R PORN F xesRoR, 241350 LR 7 22 00 it
(F F256), dLIpps b BeR e K050, P <0.050% % 745
FEHEEX.

2 #R Results

21 ERHMIBENANT  MNEFESPFZBALB/c/) R 20
U, IR HOG AR A AR 20 410 0, A0 N g5 R oA,
TGS B A i % o

22 ke ARG NREWEER G H IS LR
WP, BRI AR B e AN, A SR AR —
i, 1T B RA D), JRNAREE, B, AR
R A ZUR B o BERG AL 5 1 H R FRALAHLE,
SCORUE S MU AT O DARE RV RGN M L R LA
(VA M, SO RIS R, Ao 2, R
A, NG R, e, TiE BT WA

BRI 1 S PE AT LA, I 46 R AL I G 30 5
75 (@1B).

2.3 FACSHM R IAM R ik maTeokik  1EH A
P S 5 % iy 201 B S 40 3 i KI5 CD e, ZE R G
WEMRE (P > 0.05); IF 4 41 Bk 2 52 41 Jifd ¥1 CD80/
CD86 5 Wiy ZH AH b I B FR %, Z R B R (P <
0.05, E2).

2.4 N FIHRNASE Z vz s FOR A 5 4m A BCR 69 40
U6 him, PCRMEE R DS N T HRNARL G
SEAN ISR (B3A), FACSH L Ye R 1) h75% /- 4+ (M
3B).

2.5 RT-PCR#: /s F#RNA*CD80/CD86 mRNA% &
KFeFHem T AR 541 21 CD80/CD86 mRNA
RIEACPAL T R TP Gl fA, 72 e A7 W 1
B X (P < 0.05); &1 ¥4l sk 2B 28 41 i it CD8O/
CD8B6MRNAZ A /KT 55 i ik 7% R 4L L, 2 57 K 3%
M (P>0.05, ME4).

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

S e A ) R
B 1 EmEENRSESDRMARBERI(FARE-FRLRE,
x200)

Figure 1 The lung histopathology of asthmatic mice and normal
mice (hematoxylin-eosin staining, x200)

gz I A R BERRAL, WSO IR AR DU IR AL
ML IR AN R SN MR, BT, T AT L
ERZ AN B b B XA, AR W B AR

O EW4l B gl a
100 o | |
. 80 - I I l
X
X 60 -
g
= 40
20
0 T T T
CD11c CD80 CD86
HIEHA L, *P<0.05,

2 REARIRMRE S F CD11c. CD80. CD86 BRIEFRIZE (%)
Figure 2 The positive expression rate of CD11c, CD80 and CD86
on mature dendritic cells (%)

Py 192 AL BB S 41 L ) CDBO/CD86 BH 1t ik 3tk 2 1 1y

Tounts
O 20 a0 A0 S0 100

FLIHett

3 TWARME TWE/NTH RNA S0 F & FACS #&i/hF#
RNA #5585

Figure 3 Transfection efficiency of small interfering RNA observed
by fluorescence microscope and detected by flow cytometry

Pl B A ar R B/ N4 RNA B G2 s AR 28 4 g (x400); B
i FACS Hrill% de2e, ¥k 75% /47, BEW/NTHt RNA 6 32 it
SRR ), TR SR (KA

2.6 FACS# .\ F#.RNACD80/CD86 % ¢ 4 iA /K-F
#9%0h TP R 5 41 i X CD80/C D86 FH 1t % ik %
TR TR GRS A, ZRa BEERE P <
0.05); ATHud i A 541 ff 111 CD80/CD86 FH 11 1A %
Y AR B LG22 5 5 % X (P> 0.05, BES).
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O ATHA B THA BHEREHA

mMRNA #i%(x107?)
N
1

0 ] i ] L L]

CD80 CD86
H5¥PAE, P <0.05, FHALKMM AL CD80/CD86 mRNA #ik
IR T AR T HRALAN R ek A0t B 41

E 4 RT-PCR #ill&4A R F4LEx CD80/CD86 mRNA ik
Figure 4 CD80/CD86 mRNA expression after different treatments
as detected by reverse transcription PCR

O RT44l @ T34l

a a

SRS

60 o

H BN 2

HARIE(%)

40 o

20 4

CD80 CD86
Sl °P < 0.05, T MM 4T LR CD80/CD86 Ftk
FILZACT AR T PRALRIE Geil s .

5 FACS #&ll & AR R4bIE ¥ CD80/CD86 & H FiXHIF N
Figure 5 CD80/CD86 protein expression after different treatments
as detected by flow cytometry

O KP4 BFHRA @ Hgata il
200 - a

T L

a

N B

50 4

(ng/L)

SR

FHE Y
ST, 2P <0.05, SARTIRAUNEFE Ak m AL tb i, TPl
FIE y KB R, AR ER 4 K EEREK.

F4iis 3% 4

E 6 ELISAMZEAREEEHAMRMAS T ML ETFERR
RFREy. BEBNE 4 KEZRIER(nG/L)

Figure 6 Production of interferon-y and interleukin-4 in the mature
dendritic cells and T cells co-culture system after different treatments
as detected by enzyme-linked immunosorbent assay (ng/L)
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2.7 ELISA%R AR #M R e 5 Timle k3% 56 Lk ik +
FikFEy. a@mienZ4KFL HLEE5R72 hjg, THA
TIMEYKFE TR TIRA R AR AL, 25517 B
PER (P < 0.05); RTHAL T Hy AT e Yl Fxd
ML 2R B EVER (P > 0.05). THL4A 140/ %4
AP T R TIA R Gl e AL, =55 A B e X
(P < 0.05); KT 141 M 247K 5 1 ek 5 o) H
A, ZRTLEENES (P >0.05 MH6).

3 iFi¢ Discussion
ARG R 2 R A MR AN M, WK g R
Figni . WRENMISE, R4l 5r 25 a8 T R ORE
PO, WA AR N SR, R R S A0 MK B St
ATAM, FRAE TR, PR S0 Mt 3 A SR 40 .
EOEi i . B 50, H b S 4 Mo i H R 2 %0 2h B e
SRIGPUSE LA, BN R RNV IR, mRIA
FLHH 5y T CDBO/CD86 1 3 2kt 5 4 fifd (8 bt 5 41 ffd ) 175
FTAHIEA, (KRB I 51 CD80/CD86 1 A f skt
SEA MM BIT AN S, 15 T s i 212 BP9 RS
IV S AN D e ST ARk, YRR,
B 5 4 0 2 1T L3 4> -1 CD80/C D86 ik /K~ 5 Th24
Mo S B % W S B R OE A D)k &Y, mk s
CD80/CD86 1) 52 41l i fik: 1% il I C D4 ™ ) 4 B Th 41 M 1 77%
o3 Th241 f 43 1k, S ETh1/Th2EL 1] 1, Th1Zi 4y
Ji DR 7T By A5 A e AN, Th2 28 40 it IR 1 2t 14 40 i A
F4. AN 555 W 2, W75 R AIE AR 74 RV
PEFRENSY, SN M BT A0 I Ak AN 5 1820,
A5 5 O SN i R T LR -MHC R A ) 5 T 41 i &
[HTAI M SZAATCR-CO3R A b g &=tk 3 5%
W S A1 i THT 22 Fh 3L 300380 o) - R 4 AL T 40 2 T AH .52
TREG 4, TR P, ST A IR o =45 5,
Shy RS R A4 7 A D S A i a3 D O PR 9K £ 4 P A
F(TSLP), SEmThaiaffiortb i . o, g, i
() J: CD80/CD86-CD28 At il 3 i 1%, Chen 21 j
CD80/CD86 . i, [ i 44 B I CD80/CD86-CD28 JL il i it
e T IR /N B A SE S B, Crosby 23R e SUBERZ 1T
% BHL T C D86 L Hll i 5wl 41 1l 2 iy /)~ B8 1100 A0 o Jse
$2 1% BHLIr CD80/CD86-CD28 il il 1% A& ¥ 97 W Wity A
SR
RNA T 4 (RNAI) & 17 P U5 7k 5 A0 Y5 7E XEE RNA
(dSRNA)™ S HI 20 1 P (T mRNA R AL Sk i, S350
FERMFRIEPUER, PN T RER AR A, B
TR R AR PR DR TR A AR . 1998
AE I Fire P YR BLEREIT THEE, RNAT-HE N4
SR SER P 27 SR B 20 7 ko, LMk S0 JE R (2
%, DN AT SRR, RNAT S
AR W 1R 2 W AT T AT K B SR P
P.O. Box 10002, Shenyang
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RNAT-HINFH 1B 5 40 R R (1) 977 963 100 4 6] 9 20245 4R
i, DarcanZt:P2 % 1 I OVAZUBBALB/c/IN B 3 V7 I [ i
RO 3 S 25 /N T RNAVTER i _E Bz 411 i STATS,
AT DA 5 PRI T AP I i R PR A R BRI T A
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