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ABHR, B FOR FEAEARYE S, BRI R RGNS 4% K P real-time PCR 3%, &R BN & PCR 7
%, A4 BV R S2308 HRRY: RAW264. 7 EMEARMJS , EMS4EN Thi 1 The BUAE FROBFKTF. RIGRIEY 10°
EN/uL, KERRRIF, B =0.982, WHHAARFUNFUMNES Y, &1 RIUET THNE WA+ Th 71 Th R4
HE FHRAKF I ER PCR H ik,

[X&A] Thl/Th2 REMETF; S RAW264.7; KHHNER PCR; A KH
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Establishment and preliminary application of a quantitative real-time PCR method
for detecting the transcriptions of Th1/Th2 cytokines in RAW264. 7 cells
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[ Abstract ] Objective To establish a quantitative real-time PCR method to detect the transcriptions of Th1/Th2 cytokines
in RAW264.7 cells. Methods The specific primers were designed according to the sequences of TNF-a, IFN-y, IL-2, IL-4,
IL-6, IL-10 and B-actin in GenBank database. Total RNA was extracted from RAW264.7 cells, and then was reverse-tran-
scriped into cDNA, which was established as a positive standard template of the quantitative real-time PCR method. The
established method was used to detect the cytokine transcriptions In RAW264. 7 cells infected with Brucella abortus S2308.
Results  Cytokine genes above had a good linear relationship ( A =0.982) with the detection limit of 102 copies/pL standard
samples The established quantitative real-time PCR method showed high specificity, sensitivity, and single melting peak for
every cytokine. Conclusion The quantitative real-time PCR method for detecting the transcription levels of cytokine Thl and
Th2 of macrophage RAW264,7 cells was established successfully.

[Key words] Th1/Th2 cytokines; macrophage RAW264.7; quantitative real-time PCR; Brucella abortus S2308
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¥, FENRARRENE, SHREEREEL;
Th2 A FZ 500 IL-4, IL6, IL-10 %, FEH 5k
BB o 40 MR F 762K B 7K % {8 F ELISA 0
ELISpot ZATHEW, AX BB AR LI FHIK, HE
BEBR. A3 E & PCR (real-time PCR) H AR
ZM mRNA 7K F B ## W PCR 3 12 b {75 e A4p
HT, AR, ER, B REURES S G
AU I T B F 4 B T A )
{HiZ ] real-time PCR 75, #ll RAW264. 7 5 M40 i
ERRGEREE, HORE TR RKEHER,
HARRIRE . RFFFTE BN RAW264. 7 B 1%
4R Thl 2 F Th2 RULIHRER F96 0% E BAWI T,
RN R A B K5 RAW264. 7 B M40 g Thi
K Th2 BZRIE F 5 Rk FR 2 FHATRI, X
— BRI B B R S I Ik 44 4 8 T B 9
MRS E,

1 #REFE

1.1 #¥ 4 RAGEE KB (Brucla abrotus) S2308 ®HY5
RAW264.7 E AN P E R BHER S S EREFRE
BREWEIRFF . DMEM 4RSS 2 . f44F %M & BioWest
DA RABR X BRI EBETEYTRERRS
FHRAFPM; B RNA 325U TRIzol By B 3 M R ( 1 §)
REERAF; MLV Reverse Transcriptase, DNase I . RNase
Inhibitor, SYBR Go Taq’ gqPCR Master Mix Jj Promega 4 &) =
fn; RNA BEIMHI57 RRI, Oligo(dT) 15349 pMD18-T simple #
{&, RNase-free water i & TaKaRa EY TR ; PCR Mix 3
B9 22 7 7= By KB AF B 8% % % DHS5«, DNA marker,
DNA S E R £ 5 1 B F Fermentas 23 & ; 58 580/
RIZFEWERBEDHERAR; 52NE R PCR UK A Ep-
pendorf A F] o

1.2 FE

L.2.1 34+t 3 GenBank A/ A TNF-o, IFN-y,
IL-2, IL-4, IL-6, IL-10 & B-actin BB EBR 5, A F§ BLAST
HATRIRE LB AT, S HIETRF S 84 F X8R, F Prim-
e3 TMER T VIR E RS (F 1), PCR
P14 MF: 94°C 4 min; 94°C 40 s, 55°C 40 s, 72°C 1 min, 30
AR 72°C 10 min, PCR PE4942 10 g/L 6% 86 1 i 3k
&, B BH A B, 5 pMDI8-T simple #4441, 4k DH5a
RSN, WFEE, 35 SR IER B RRRER
DNA 1E A FItEARHER: , -40CHREE

1.2.2 a3k /MR RAW264.7 EMEGIH, & 100
mL/L 4 1 7 (FBS) RIS (HBR, 1 x10° U/L; BB E
100 mg/L) ) DMEM 3% 2F 6 FLAR » EF& 50 mL/L CO,
R 3TCHARIE R PR

#1 EHFOLER PCR3|Y

Y 3 RE
%A FFI(5'3") K/ KEE(bp)
B-actin F: GCTGTCCCTGTATGCCTCT 19 222
R: TTGATGTCACGCACGATIT 19
TNF-o F: GGCAGGTCTACTTTGGAGTCATTGC 25 300
R: ACATTCGAGGCTCCAGTGAATTCGG 25
IFN-y F: TCAGCTGATCCTTTGGACCC 19 72
R: CTCAGAGCTAGGCCGCAGG 20
IL2 F; TCCTCTCCAGGGAGCTAACA 20 82
R: ATTCCAAACCAGCAACCATC 20
IL-4 F: TCTTGATAAACTTAATTGTCTCTCGTCAC 21 83
R: GCAGGATGACAACTAGCTGGG 29
IL6 F: TCCAGTTGCCTTCTTGGGAC 21 140
R: GTG TAA TTA AGC CTC CGA CT TG 20
IL-10 F: CGGGAAGACAATAACTG 19 240
R: CATTTCCGATAAGGCTTGG 17

1.2.3 RNARR, R#HEFAEF BUEFE24 h ) RAW264.7 4
K, BE 4 x10° N4ERE, 1 000 /min B 4> 15 min, YERE B
41, SEMA 1 mL TRIzol ZR4AM, 08 TRIzol PR
BRIEIAME RNA, F DNase | 223 RNA fht P 28 (75 2,
SEBREE AT YA RNA R A Oligo(dT) X34, 2B
MLV R¥REEUH BREM T ERTRER. RERERY
20 pLikFR, B RNA 2 ~4 pg, Oligo dT(25 pwmol/L)1 pL, M-
MLV (200 U/pL)1 pL, 5 x M-MLV 2 % 5 uL, dNTP
(10 mmol/L)4 uL, RRI(40 U/pL)1 pL, BJ5#M 0 RNase
ddH,0 Z 20 L,

1.2.4 @R T2 PCRAMNS S0k NELH
N B ) B R VR BE TR I A o aan B BUABL, A B HEABLZE
1.8 ~2.0 BN AT FRESIARHERN R, RWA BEH R
Asorm FILCIE B TR RV BE . TR 10 ERIIFR, ABE
6B, 20 L R 4K R M1 F: SYBR® Green I 10 uL,
10 pmol/Li b F¥#5| 4145 0.5 uL, 4K 1 pL, RNase Water
8 uLo KA Promega f) SYBR® Green [ 7£ Eppendorf & fit PCR
WEY H, BIIFHEHSL, RMBRE,: 50C 2 min, 95C
10 min; 95°C 15 s, 60°C 1 min, 40 MEF, BIEMLFEST, 0
ARBMRSN SR, REUEHRE, HEIFHEAHH%
B BIERER 2R

1.2.5 %KetZFPCRAMA K EHAKER ML ta 0
F mRNA 4§ W EMEKMNE AR, FREND
WYL R DMEM B3 20k 3 WS BRIMA TSR E R
DMEM $53rk, {778 FC B S2308 vRBY E M4, B4
4R 2 S84 B ¥ ( multiplicity of infection: MOI) 34 100, 1 000 r/
min JKF¥-F B0 5 min, 7£ 37°C, 50 mL/L CO, K HT I
3% 1 h; BAIA®S 100 pg/mL KA KA DMEM 335 575 4
FIAFETHEA 1 he FIRHELTGAH A AR S 40 5 MM 31 FREL
AE M THTERE) DMEM 3E3E20% 3 1R, IIAS MK
LR K DMEM 3352, JAHER 0 h, WRE A, 4 h
R R FIARTLE 4EM ", #1150 WL #9 5 mL/L Triton X-100
AT B3R, FRLE 5 min, KRR SHE - 80C
FRMERUKFERF SRENAMT RNA, $RHRAT 8 G B S2308 BRMRL i
E MM RNA, R AAHFIT B - Sr i 35RT 52 8 PCR J7 pestis
AFRASEE R 6 4 EFHATAHEN ERAAN, H3TE
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4R 6 HAMBETF mRNA FAB LT .

2 &R
2.1 RAW264.7 EME40 B Thl, Th2 & 48 B F

RT-PCR B5| 945 it 8% X&HME T RT-

PCR Y MAREW, MAAFREITH real-time
PCR 5%, BRI HE&MRAFHER&E(E 1),
B i) B B9 Bt 5 pMDIS-T simple #R4KAH %, /MR
BORL, 25 T84 ORL I Angorao 1) L AL B SRR 0902 BE A
2,

2000

1000
750 R

500

250
100

M: DL2000 DNA marker; 1: B-actinj 2; TNF-oi; 3: IFN-y; 4; IL2; 5
IL-4; 6 IL6; 7: IL-10; 8. % & 2+ JR.
A1 RT-PCRYEAMEFESE

K2 BEGETRN Aro o i) AE T TR 9V BE

#*H Aoz JOBIR BE (ng/ L)
B-actin-T 1.864 328.5
TNF-o-T 1.879 302.5
IFN-y-T 1.890 231.5
IL-2-T 1.863 279.0
IL-4-T 1.899 235.5
IL6-T 1.892 196.0
IL-10-T 1.890 273.0

2.2 WEHZNEST WKREN2.0 ng/pl HEE
HFRL, HEAT 10 MR, LR 6 MEEE IR,
X} B-actin F1 6 74l B F 34T real-time PCR, &%
B4R 8RR AR R R MRS, &4
AT HT MR 0.96 UL, R* EH7E 0.982 1)
E, real-time PCR ZRFHAFRBENECR 1 x107 ~
1 x 10* MBI A BIFIR LR,
MREAR 2 BRI 40, Thl F01 Th2 B4 E FED-
RERDTHMBHERBRARE, VSR ERT.
LT MRIRUE R real-time PCR 7 815 B9%4 5 M A0
HEE M. 0 Thl B IFN-y f1 Th2 B 9 IL-10
(B2),
2.3 RBRRKHE S2308 #RAYE MM 6 R4 A
BlF mRNA H)SER e ERONER SHAHS
B I, XA ECH S2308 MY 0 h 14 h i
B A A & 40 B T B AR AL AT R (R 3) , &
REY: SREBLEAE KRB BAML, HEERE

A5 5 F 5 3 %47 ( Chin J Cell Mol Immunol)2013, 29(4)

S2308 RS« E MELHMI 4 h J§ TNF-o 1 IL-6 B B |
W, LRSS AN 32.67 #118. 51, IFN-y, IL-2 #1
IL-4 ZHTHE, THEELSIX0.36, 0.73 0. 57,
IL-10 FF 335 5 4 R A7 8 EC B i 3 BB 4 A L T B
B,

90 o

80 IFN-3

70

60

50 \
40 L]

2 /
10 /
0 R T N N D AR I s i

-10|,7

20 N oo e

-dI/dT (%)

6163 65 67 69 71 73 75 77 79 81 83 85 87 89 91 93 95
L (“C)

29 IL-10

-dI/dT (%)
&
—

61 63 65 67 69 71 73 75 77 79 81 83 85 87 89 91 93 95
i (°C)

2 Thl 71 Th2 R4 E TR R

F3 EIKHE 2308 tRARS 0 h 14 h 58 E MR &4
M F RN E R{E

0h 4h
TNF-a 12.64 32.67
IFN-y 6.77 0.36
IL2 0.84 0.73
IL-4 0.61 0.57
IL6 15.14 18.51
1L-10 3.03 1.16
3 ifig

R T 40 MUK % 4R R T A9 CD 40 F AT 4%
CD4" T 4ffFn CD8* T 4Hff, CD4* T 3BH4HMI (Th)
524 Thl, Th2 71 ThO 4 3 M TR MAHRE T, K
ThO 2 Th1 A Th2 ZEHMIKIRTIALER. Thi 4IEEZ S
3 TNF-a, IFN-y, IL-2 %, FEA S 4000 G4,
SUURBERAX; Th2 405 AW L4, IL6,
IL-10 4, FENSEBEBERL,

B RUZE 2 (R 3R 25 7K T VA 40 S R 7 3 3 0
# Northern 4321 RNA E@ﬁ%ﬁ%% ER Ty F-S
5 ELISA #1 ELISpot FIF T EEAR{, 77705200 4
K, BURMEAR BRI . EER, N T BB R
B ERS AN E T R #E, FEXE RS
BRI Z M realtime PCR H i EERE
ROBIURRYE, % B AR I ZE B 49 mRNA sk 05160
RELERNH ., TREAABRNWES M, XEAES
TR B 5 78 AR PI 40U B F mRNA 3235 (97254K
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ABFFER I OIE He#{# FI) real-time PCR Bj 5 pExt
ERAEA 6 MARETFREERLETEN, Fx
NSERE B-actin fEREERIER T LR & iR
Z=, XFRAAR Hh 28 0 45 3R 4007 T R AR 5T B ST B
TSRO B R N B — R BB = Bk dE
RREFYER, RERBOESYE, B3R
HERTI WX HHEAF mRNA #47 RT-PCR, fh45H
AL, SOCERT I LIS IS B B ML, B
AEFAEYT ., EiH &% 5 pMD-18T simple
RiAER, WEREHARR, W 6 Fh 41 E T8 fH ik
PRUESh , FR3Z real-time PCR FRYERIZR . 3 10 45 K5
MBENHAREFHRNUERMTRA R T AL
U, BRI K 107 # 0/uL, 3E#FTH
HEHEXMAH, EREVKHEXEBE, AR
0.982 . R IAZAHIFTH7 B RAW264. 7 [ 40 Thl/
Th2 ZYZ0 /8 B F ) real-time PCR 4l 7 5k 4 44795
HURMER .

IO FREST B J5 v X A B R B S2308 Mk 5 g
ARSI FATRI, SXMAML, e K
B 52308 #RBNYLE MEANHI 4 h J5 K WB] TNF-o F0 IL-
6 ZERIARSH L 32. 67 £5H0 18.51 4%, &R 5
Stordeur 2™ & Konnai 417 WMENERHEL. W
IFN-y mRNA #11 IL-10 mRNA FEKFEFEO R 238
B EAEEE, B4 h RN TH, EETHER
P15 ERER—B. BB AR IT R ST B9 7 e A
NRE, BB AREFRESRTER.

AWTELHIEER) Thl, Th2 BMEFHES
kL, BSL T RAW264.7 ECME4HAE Thl, Th2 RU4RHL
BF /Y real-time PCR &2l 75:, #4535 AR
FRETESLHRRA RFHBURYE, SRENES
Y, it — B AT B R B R X E W 4 Thi,
Th2 BYZAM R T4 Rk R B iRt S
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