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Repressive effects of RNA interference technique on expression and function of glu-

cocorticoid receptor in human macrophage cell line U937
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Abstract: Objective To establish a glucocorticoid receptor knockdown model of human macrophage cell line
U937 with RNA interference technique. Methods Two RNAi recombinant plasmids (named pSilencer 3. 1-GR, and
pSilencer 3.1-GR, ) targeting to GR gene were constructed. After RNAi recombinant plasmids were transfected into
human macrophage cell line U937, the expressions of GR mRNA and GR protein were evaluated with RT-PCR and
Western blotting respectively. The transcriptional activation function of GR was evaluated through the detection of rel-
ative luciferase activity after dexamethasone treatment. Results Two RNAi recombinant expression plamids were
constructed and identified by sequencing. pSilencer 3. 1-GR, transfection could inhibit not only GR mRNA and pro-
tein expressions, but also transeriptional activation function of GR specially; pSilencer 3.1-GR, transfection had no
significant changes as compared to normal control. Conclusion A glucocorticoid receptor knockdown model has
been established successfully, which offers a new method for the further research of GR biological functions.

Key words: glucocorticoid receptor; human macrophage cell line U937; RNA interference

TEZ R A AN e | SNk P S5 RS RNA (dou-  IAJFCRE, JES7 GR 6 [HBELIT 169 A U937 5 % 4 i B 452
ble-stranded RNA, dsRNA) W] figh % [w] # mRNA £ [ it , R RP RNAL S04 GR 3k FIZ RE 52 Wil , h
T 5 A A S 0 0 Si I S PR DR, X PR AR 2B FSE GR AR D RE B el
7 RNA T4E(RNA interference, RNAD)" . A< 9% 5 . .

RNAi 581K pSilencer 3. 1H1-hygro, EEEF XIS B MRS

% % 1A (glucocorticoid receptor, GR) ) RNAi Y E 1.1 FEXFfLE

pSilencer 3. 1 H1-hygro 17| £ ( Ambion 2 A ) ; FuGene 6 F i

frf i (o) 5, KMAFILAN, WEOEE, LREW. L e YR (Biochem 2 7]) s RT-PCR il £ (TaKaRa 23 51);
ﬁﬁiﬂiﬁlzﬂﬂmmm% R (OZ)B0M9: CRETK-Luc 45 R 5 96 % 102 Annika Wallberge (42

R A i, (023)68755320 HEI 5 321 FUBHF A FORL pCMV-B-Gal( Clotech 22 7)) s SRtk

SO B :2004-09-02; 8 [B] B : 2004-11-15 il GR % VL& 1G, HRP I A9 DT 1gC (SantaCruz 23 7] ) 5 9%




952 B = %

B K

i

2o

W X B-Gal {6 PEAS I i 77 £ ( Promega 23 7] ) ; PEASO KEPH b
(0 BEOGFE R B B-Gal I LA AT F HTS 7000 Bio Assay Reader
(Perkin Elmer 22 %)) .
1.2 A U937 E & fm e bk 69 32 7

N U937 E A0 Uk I ) ATCC 25 7. FI& 2% HG 4 L i
TS IR R () RPMI1640 K 3548, 75 37 °C.5% CO, &M T
Kk
1.3 ¥eb¥e/f7)6)ikdf

ifi 3f Ambion 7% &) ) HiE http://www. genscript. com/sirna-

ca. himlfEZE F48 GR 19 siRNA ¥2 & 05 51 3 F 35 1 o7 £ 5 4% 1
BEFF 51 BEE GR T 2E 1 19 /9~ B K ) 40 o5 00 1 20 12 R o 5
F : AAGATTTCATCGAACTCTGCA( 4R % X 974 {37 ) s AAGCTTCAGG-
ATGTCATTATG (S [X 1 412 {i7) . A 55 6 4t $8 15 ) 14 55 4%
AR5 phr b 98 102 W) AR 45
1.4 F28 siRNA A dy M fo 2

M LAY X BEAZ T MR 20 S 25 FOK R R 10 ng/pl.
IR 100 pd IRETE K H S min, HARSHIE) R, K58 ki H
1. HERPEIL Y pSilencer 3. TH1-hygro I B2 3844 55 4 Bl Y18 k
BT R B, 3% B IO 9% BB JORE DNA 3 33107 4% ( TaKaRa
D)) UL AT T . KT WS (b DHSe JE S AN, 76 S
A Y LB VAR L T 0k P R, R A T B
SLRERE B A A 40 WD, ARSI R Y RNAT T 4]
[l L3 5l A 45 4 pSilence 3.1-GR, pSilence 3.1-GR; .
1.5 F4 siRNA MT#54E 3 A U937 E v 4m itk

A K R AT\ U937 15 WA M B U ) O o A
FEUR A MO B RE A 5 % 10°/ml, B 2 ml A 4l £k i) T 4 siRNA
JEKL 4 pg JFUGENE 6 477 8 1l IR A1E FREFEM h 15 9E 24 h, A
TEEH . B IEH 6 AL pSilencer 3. 1H1-negetive & 21 ,
pSilencer 3. 1H1-negetive 21 71| £ 58 (1 4 BH 1t X6 LR A6, B0 76 4
(&KL pSilencer 3. 1H1-hygro 4 A — B G 5 [w) 5404 9 4%
iy 2]
1.6 & # RT-PCR #4429 GR mRNA & ik

% Tripure 1077 ( Roch 23 w1 ) 15 W 45 $2 H 40 O &5 RNA, {#
SHEEENUE R, B2 g RNA, BT AMV 1905 S 86 i % 20 pl {4
F M cDNALHL S pid eDNA 77 PCR 4788, GR #9514 B 17i%t,

AGACCAAAGCACCTT -3' Fl 5'-TCCAGTTTTCAGAACCAACAGG -3/,
1718 7= ¥4 B 4 540 bps G3PDH: 5'-TGAAGGTCGGAGTCAACG-
GATTTGGT-3' 1 5'-CATGTGGGCCATGAGGTCCACCAT -3, 13 7=
P18 983 bp. PCR KW 2 fF: PE 94 °C 4 min, R)5 94 “C,
I min =55 C,1 min—=72 C,2 min;35 P, 24§ 72 °C .8 min,
734 55 90 I HE 47 D R B EE G B bk O BEOH, i1 % GR mRNA/
G3PDH (K7 FR2F M5 5 LE AR, LA AR GR mRINA [ AH AT
1.7 Western blot 4] GR % & & ik

W AN I REY g 2 % 10° (4 R, T AR 11 %248 R ( Promega
Z3T])200 g, AT J5 4 AT 4 °C 12 000 x g B5.00 10
min, {0 E3, RAE DR EE R S HEE, S 20 pe/fL, 47
10% SDS-S P 4 Ik M B JBe b, UK 73 15 5 el oK 58 B o 4% B
0.5h EAMELAFAEREM, £ R FEMA 3 he MARBAE GR

X Wil oG HUik (1:500 M B8) .4 Cit ., —Hi N HRP {(BEE Y
Fif 1gG(1: 1 O0OFRE ) , IR ML 2 h, ECL Ak &, X R JiE
IR i BE
1.8 ABx & A A 8 EER GR # FTMAEHRE

44 UKL GRE-tk-lue F1P4 2 BUTURL pCMV-B-Gal % 1.0.0.1
g S R 0 AL R 4.0 pg SRR YL AN HEE 1.5)
L 24 b AL, DA B A FE N 107° mol/ L M FE A ) B 9%
KSR 6 h ISR AN . e BE 9 N K Bl AL 3 Gal T PR i 5
VR B S A, A HE A A 98 K 3R S (relative ac-
tivity of luciferase, RAL),{U3% GR & #0G hiE.
1.9 %hitsam

FIT A 50« + s ok R HH SPSS 10,0 BT « K5

2 BR

2.1 RNAi £ 4% &

I e 45 LIRS« A0 BE R T R B IE B A pSilencer
3. 1HI-hygro FORCEEAA , I #9 #FF 3 CR FE X () RNAI 410G
K7 pSilencer 3. 1-GR, Fll pSilencer 3.1-GR, ([ #1023 & ] 17 5
739 A 1524-032 Hil 1524-033) ,
2.2 GR mRNA &k

pSilencer 3. 1-GR, #5441 (0.40 + 0.06) 45 [F & 4} B84 (0.42
+0.04) LA W8 2 5 (P > 0.05); pSilencer 3.1-GR, ¥% L4
(0.10+0.03) 55 1E X BRZ L4 i 5 PEAK( P < 0.05), GR mRNA
Fek i ik F 76% (B 1)

1 000 bp —p

800 lll) —»
650 |lp—b

500 bp—p

M: PCR marker; 1: Normal control; 2: Negative control; 3: pSilencer
3.1-GRy ; 4: pSilencer 3.1-GR,

B 1 ¥ RNAI AR GR mRNA %% ) #m)
fig 1 Effects of RNAi recombinant plasmids transfection on GR mRNA

expression

2.3 GRE&#H &L

pSilencer 3.1-GR, % Y441 (6.69 + 0.23) 15 IF H X B £
(6.45+0.19) [EB I i 22 7 (P > 0.05); pSilencer 3.1-GR, $
B (1.96+ 0.11) 5 1A A BRE L 4 i & MK (P < 0.05),GR
RIENHI LR 70% (€ 2)
2.4 GRE#FMESE

pSilencer 3. 1-GR, ¥ 4Lk 3 M0k OR % 5% S i &5 ke
GRE-tk-luc B9 35, S IE R4l BAYEX Al A B ¥ %R
(P <0.05),GR %% 55 # 7% oh g i 2835 ) 72% ; pSilencer 3.1-
CR, FEUue S5 IE WA L R EERF(P>0.05), WLE 3



fﬂ'lolﬁl

i I ORNA THLE AT A U937 N4 b W A 7 0 3% 32 4 3 ik K B A 400 ) 5807 953

1 2 3 4

-— — — —

1: Normal control; 2: Negative control; 3: pSilencer 3. 1-GR, ; 4: pSi-
lencer 3. 1-GR,
B2 #3 RNAI EAFAR GR R p M0
Fig 2 Effects of RNAi recombinant plasmids transfection on GR

expression
*
B C D

A: Control; B: Negative control; C: pSilencer 3.1-GRy s D: pSilencer
3.1-GRy; *: P<0.05,is D
B3 Fg RNAI EAFRM GRERMEDNAEMEIN(x£s)
Fig 3 [Effects of RNAi recombinant plasmids transfection on tran-
scriptional activation function of GR (¥ + s)

5.0
4.5+
4.0 4
3. 5
3.0F
2.5F
2.0r
1.5k
1.of
0.5

0

RAL

A

3 itig

RNAi & —F 7 5055 5 0k i o 5 SR TR B4
EAEN MR mR G2 R A S 5 A e fig
FEF R 28 v B AR W 1 A94E L, Bl 2F ZPR RNAS
AR Ay 0 5 DY a0 B T B B (knockdown )
RNAi £ AR Fc# i 7 i 32 B Ak & il ol 3 (R /b %
AU RNA, FEFE A AL . 3T X RNAI L4 1
AR T i, BHIT N D3RGS A& T 40 i P Fe e 3
i/ F L RNA (small interference RNA, siRNA) 7 A .
siRNA J& SO0 21 ~ 23 B BR ) XUEE RNA (dsRNA) ,
it 5 5¢ 4 AN X 9 # mRNA 5 6 R 2, 3%
RNAi %5

ARS8 E pSilencer 3. 1H1-hygro R TR, B
X3 1) BEAZ 1 BR T 3 B 1 AT 8] SCES A ) B AR
i , 76 40 I P9 5% % B A B RN S Y LEE RNA, T E
B B 6 WU Je R AU 454, 2800 T/ T4 RNA, B
7 B 3 R A 2k . LB B REEX GR 9 RNA 4l

Fik# A pSilencer 3.1-GR, Fl pSilencer 3.1-GR, X GR
PR A0 R AR — |, S Yy pSilencer 3.1-GR, T
AN, S %4 pSilencer 3.1-GR, Xf GR mRNA Fl
10 il 43 510 R 76 % 70% . $E7 pSilencer 3.1-GR,
EEYV IS AT L% HE RNAG 00 , BE IR B MM GR 3L 11
Bt GR & (1 4&ik. AR RNAI 4
JICRLRE & S E DUIR, 5 H 3 H mRNA 307
5 R UIAOE . R AT fiESZ mRNA 4540l
RNA 4545 8 AR R, A8 BEHERR H € i AR 3 R 1 Bl
H15 . HAET, AR RNA 45 H Fi &5 Jy i 0 7
FUBERRRLAE T — 265 (HUR BV, FE A D
SR 00, RUES HE 19 . RNAQ 5 41 R0 RE & A 4%

AT iz P AR SN S R R 40, %S RNAI
o 21 JTOR G Y J R TR (GC) AT GR &% SR s T Rk
MR, E e RS0, GR 5 8 Bz R 3% & 8 42 o
(GRE) 45 43 0] 1% AL 4 45 Fk GRE-tk-lue Jii 8 1, 3
058 R DR 25 0 1 (luciferase ) (19 2235 ; pCMV-B-Gal
RN Z R TR, G T L, BRIV X R S e T KRG
E D Z BTG VE , LA T B e 2% 28038 3 9O 28 MG 1 1Y
S KNGk S E B | pSilencer 3. 1-GR, ¥ YL ABHE A 4L
M GC-GR {5 S B& f GR ¥ #¥i% A, X Bk GR
SR BOE T RE A A0 5 4L P GR IR FRARARAT .

5 bR A5 ) b b O O 2 1 — A
i e R BHLIET GR e 3k B 1 300 ) R 1) TR 26 ik 3K
Mi:pSilcn(-er 3.1-GR,, # 7. GR 3 [H FH BT 19 A U937 B
W AR MO RR AR | it — A BF5E GC Al GR B9 HRE B2 /]
HLIHRAE T opr s B

B3 30K :

[1] Fire A, Xu S, Montgomery M K, et al. Potent and specific genetic inter-
ference by double-stranded RNA in Caenorhabditis elegans[J]. Nature,
1998, 391(6669): 806 - 811.

[2] Miyagishi M, Taira K. RNAi expression vectors in mammalian cells[ J].
Methods Mol Biol, 2004, 252 483 - 491.

(3] Agrawal N, Dasaradhi PV, Mohmmed A, et al. RNA interference: biolo-
gy, mechanism, and applications[ ]]. Microbiol Mol Biol Rev, 2003, 67
(4): 657 - 685.

[4] Elbashir S M, Harborth J, Lendeckel W, er al. Duplexes of 21-nucleotide
RNAs mediate RNA interference in cultured mammalian cells[]]. Natue,
2001, 411(6836): 494 — 498,

[5] Jain K K. RNAi and siRNA[J]. Pharmacogenomics, 2004, 5(3): 239 -
242.

[6] Kumar R, Conklin DS, Mittal V. High-throughput selection of effective RNAI
probes for gene silencing[J]. Genome Res, 2003, 13(10); 2333 - 2340.

(%3 MHEsid)



