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[ =86 . FEAFEMAKE Leydig 2 L AW B SR 32 4E (Glucocorticoid receptor, GR) = 4E T4 /EFH#9 & miRNA MU E
AR, ik BRI AR GR ZEHAY 4 %t miRNA Fh 31k, Bl 4 Fh miRNA FikE k22 08 Bk i ek RUE
H6 AT 4 43 (Rat embryonic fibroblast, REF) , Western blot 447 GR BRI, Tk TR B0 miRNA FRATs, B
UGE BP E4M LR BA MEBEHWRERA, REWEARRE TR 2934 M, Q5T W0 BRRERE e
5 T B B A AR B R R K B Leydig 40 M0, Western blot 348 40 8 H THEA KR Leydig 403 GR Fik MR R,
£ R EHRRERY Leydig IR IE 80%, 5% BB by, L E 4 IR B 1 Leydig 401, 5 GR B R A BE WL,
it AR BB EH RS, IELEHFER AR Leydig 0 GR M5 HA B S T30
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Construction of recombinant adenoviruses expressing microRNA against rat

GR in primary rat Leydig cells
CHEN Yong
(Department of Anatomy and Histology & Embryology, College of Basic Medicine , Fujian Medical University)

[ Abstract]Objective:To construct the recombinant adenoviruses containing microRNA against rat GR. Methods: We designed and
synthesised four pairs of oligonucleotide—encoding microRNA against rat GR and cloned them into pcDNA™ 6.2-GW/EmGFPmiR to
generate expression vectors.The vectors were transfected into rat embryonic fibroblast to detect the effect of interference for initial
screening through Western blot.Then the adenoviral expression constructs were generated through BP reaction and LR recombination
reaction.The resulting constructs were transfected into 293A cells to package infective adenoviruses.After several rounds of repeated
infection of 293A cells,the adenoviruses were amplified to the appropriate titer.The adenoviruses were infected into Leydig cells.
Western blot was performed to analysis for knockdown of GR. Results:Leydig cells were efficiently infected with recombinant aden—
ovirus.The rate of infection was 80%.GR expression in Leydig cells infected with miGR adenoviruses(the adenoviruses containing mi~
croRNA against rat GR) was significantly decreased compared with that in the Leydig cells of control group. Conclusion;The recom-
binant miGR adenovirus can effectively interfere with the GR expression in primary rat Leydig cells.
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AP RERCE IR R B THIR GR SHERRBRZ
IR ZR , E ME T Leydig 41AE GR MIRXFH—RF
A IR AEAL, W] LAFE B AR TK it — R AESE 5
PR B2 BRIBCR TH B A KRB , A8 4 1o 8 B R
FEZEXT Leydig HARTHRRII RN , BT HEME A= 56 Th BE B4R B
o AMABRRMRAER R R T AR Leydig 48H GR
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BLOCK-iT™ Pol I miR RNAi Expression Vector Kit with
EmGFP . pcDNA™ 6.2 -GW/EmGFPmiR . Lipofectamine2000 .
opti—-MEM ,platinum pfx polymerase BP EHARGMLIR &4
A4 B DMEM 35372 M199 DMEM/F12 BSA &4 IfLIK |
0.25%BB§-0.03% . __ &4 2,88 (Ethylene diamine tetraacetic
acid, EDTA) . 100xHIH & B B invitrogen 2A-H) s Rl
R & DNA B EWORF &YW B Axygen 2 7 ;
DH5a W B _E¥8E RAYRHEA B2 F ; QuickTiter™ Aden—
ovirus Titer Immunoassay Kit J§J B Cell Biolabs 4\ F] ; Percoll
% B #-+ GE Healthcare 72 7] ; ITEYE A% B 3£ E Boehringer
Mannhem /3 &) ; RIPA 1 PMSF W B | # B8R ; BCA Pro-
tein Assay Kit 19 B PIERCE /A 7] ; ECL X & NIRRT 4 R
[ B %5 E Amersham Biosciences 237 ; £ TR ITR GR
ik BRI EAL Y ES (HRP)ARIC A ILE & 1gG HLikg
H 2 Santa Cruz /A7) ; GAPDH antibody ¥4 5 Cell signaling
o,

K BRI 45 4E 41 T (Rat embryonic fibroblast, REF ) I
B3R E ATCC /A7 ;90 d ##EH: SD KW A+ EREE L
TR L,

1.2 miRNA £k Sk et

M invitrogen A FIAR$E % 1 AR IR I IF & BT 3 KR
GR EH 1 4 3T oligonucleotide (oligo) JHRFIIT .

SR43-1F . TGCTGATCATATCCTGCATACAACACGTTTT-
GGCCACTGACTGACGTGTTGTACAGGATATGAT;

SR43-2F ; TGCTGAGACATTTCCGATAGCGGCATGTTTT-
GGCCACTGACTGACATGCCGCTCGGAAATGTCT;

SR43-2R ; CCTGAGACATTTCCGAGCGGCATGTCAGTC-
AGTGGCCAAAACATGCCGCTATCGGAAATGTCTC;

SR43-3F ; TGCTGATAAGAGGCTTACAATCCTCAGTTTT-
GGCCACTGACTGACTGAGGATTAAGCCTCTTAT;

SR43-3R: CCTGATAAGAGGCTTAATCCTCAGTCAGTC-
AGTGGCCAAAACTGAGGATTGTAAGCCTCTTATC;

SR43-4F ; TGCTGTACAATTTCACACTGCCTCCGGTTTT-
GGCCACTGACTGACCGGAGGCAGTGAAATTGTA;;

SR43-4R ; CCTGTACAATTTCACTGCCTCCGGTCAGTC-
AGTGGCCAAAACCGGAGGCAGTGTGAAATTGTAC,

# 8 & IFEY oligo I ddH,0 7B A AL 100 wmol/L, H.
RIS Wl FIRIR &, 3% 20 pl R RHEATIR AW 4 iy
oligo B B HHE 95CHH 5 min, AEHEZEBREH 20
min, FE X ds oligo, ¥FiB KB ds oligo ZKEEF B 10 nmol/L
HRBE | LU TR RT3 (5xligation buffer 4 wl;pcDNA 6.2—
GW/EmGFP 2 pl;ds oligo (10 nmol/L)4 pl; T4 DNA ligase(1
U/ul)1 pl;ddH,0 9 ul), FiRESE 30 min LIS, 0l TR 4L
BB, BUS pl FEHEANA 100 ul B9 DHSo BR3Z 25 41 H
T¥etl, BEHAMRTE T8 50 pg/ml HEME R LB F
1, FARBEIE T 37CIHEFRAPEARIESR, BN FARSHIPER
4 FEHETE 3 ml 9 50 pg/ml B R LB Bk P 12
W 37°C,230 r/min 355% 14 h, B2 pl BEFRE B RS T5

PCR %5E , (F FARRAGE FANUF 5 [ 993E4T PCR, B 2 ml {2 B8 89
PRI T A B VAP OB R R B A TR . xR 6 ok

A7 PP BiE
1.3 miRNA ik #he)iFik

REF 7E 37°C.5%C0,-95%% B E 44T, F REF 3%
(& 107 I HEEFEE 100 Uml FEEEE 100 mg/
mlE RS DMEM 353550 b TH53% . 2 0.25%f885-0.03%
EDTA AL, THEIE S5 T WARLMARE, 7RI
1 d,% REF 4% 1x10° INFLEE 6 FLARH ., TEFS 4K, REF
K344 85%, ¥ Lipofectamine2000 81 BIE & HE A 4 #
miRNA FEFR(10 pl BEFRIEIRA 4 we BURL) , FFINAXS L
L, 25 X BRI 500 pl opti-MEM, B/ AH IRIZIRS
J& ¥ 6 FLARBCA 37°C 5%k CO, B Frf P a5 hfm
¥k, 7EE5 L 48 h G HIBL&fL REF 828 H , #1T Western
blot 4347 : FEEE SRR , & FL A B4 89 PBS 358k 3 1K, BILIMA
A3 B B BE S, (Phenylmethanesulfonyl fluoride, PMSF) ¥
RIPA Z4f#¥K 100 wl, 7K -2 30 min,20 000 g 4°CE.L> 30
min, BUE W, BCA TR AT R . U 8%SDS RNKBLIE
BRI IAE  BEABE NC B, EIB T AS AR A 1.5
h EINA—HL( ¥ GR —4id% 1:250 F ke, % S GAPDH Hii
Ptz 1:1 000 FRR)ACIRE 137, PBST Wi /5 4% NC K
A P (HRP R B i3k 1:1 000 B 1Y S%BLRE Y
MHPERETBE 1 h AR A X HRIEFBL, N
FH Quantity One BRAEEE BT Western blot G,
X FRIE B UBSREA LW ROLE S NS GAPDH &3 Rt
EEMETE, EETRBCRRAEN miRNA FEFRH
TRERRERIEWELE,
1.4 MAd3ikehd
141 PCRYyMEHKEBE #HH#E pcDNA™ 6.2-GW/EmGFP-
miR BB F)#E auB1 il auB2 HWFME T PCR 314,314
F 5 40T Primer F 5’ -CCCAAGCTGGCTAGTTAAGC -37,
Primer R 5’ -TCCTTCCGTGTTTCAGTTAGC-3", LLHJEIT#Y
B AEN) miRNA Rk b AR , #% 50 pl (& R E M platinum
pfx polymerase FHATE A K B Y 14 ,PCR KR 544 :95C 3
min;94°C 30 5.56°C 30 5.68°C 1 min 35 ME¥;68°C 10 min,
Fi Axygen /A F] i DNA B2 BIBGAS & Bl PCR 74,
142 BPEHRV BP BH KNk R (auB PCR /=4 2 ul;
pDONR221 vector 1 pl;BP clonase Il enzyme mix 2 pl;ddH,0
5u) F25CRM 1 h, IIA 1 pl MEBE K,37CK 10
min, B 5 pl B4 S kB4 4L 100 wl B9 DHSo B2 241D,
BEAMMBA TEEH 50 pg/ml RIBEEN LB 4K ,37C
SRHESE, NAR KRR T 4 ml & 50 peg/ml RIRBE
B LB AR S35 | 37°C, 220 t/min IR EEFE,  Axygen i
AL DNA /NERF SRBUTRL, BRI FRAE .,
143 LREHRN LREHRMNKR(BP BLHEH 1 ul;
pAD/CMV/V5-DEST 1 pl;LR clonase II enzyme mix 2 pl;
ddH,0 6 pl)4b3E TR BP EAH KM, R E2¥ LB MbTHs
4100 pg/ml EREFBE,
1.5 FTHERBKFGOET SRFEMNE

EYSRRE Pac 1 BEGY], 37°CEEYINER , RAL BB S
FARIE T ARSI ORI T, FH 0.25%BREE IS 1L SR
B 293A 4RAE, B B BW)E , R T 6 fLiR, 7L 5x10°
A 2 ml SESIE TR T M 24 h (F40H5
FNGBERE % 70%~80% 2 F7 , ¥ Lipofectamine2000 #:4E i}
B 04 B2 AR FE TR AR Tt 293A 4, S5 48 h 4k
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SRR S AN R BB IR B 309 MBS 18R
M R — ARSI TR EE ER KR, 2
HEEERRE BE, B TRAEBENKREZEENE, 18
SRR R R E N A GEREES , E— K
PR A EA RN TR Z R BN LR AR SR
FEYSEBRAME, BRR RS K B HAIMA JLF 100%H9 B YL
ME GBS HE R RFRL M, REAREEH
M, BRTRA SRR BT W—F TR s NERE
X siRNA B miRNA S AR B GRS, HiER TRERK
i3 A£HST GR B miRNA 3T T 41 Leydig 41 M8 GR &
B, AR T R R X A KB Leydig 1M8Y GR P24 T
HAEF R miRNA WEHRRR, XA T& miRNA FHFF
P IRR B R R K B Leydig 4BMER0 7 B AR B 5 e
R RF A BRREFN FH RNA FHMFFER KR
Leydig 4/l GR MR, FRIFTEABRKRETHER KR
Leydig 40/l GR FikBIRR , 2007, EARRERI KR,
Leydig 4 I AR LK 80% , Ui B R Fi & MicroRNA E4 iR
IRHRBL M ERER T —ER I, Western blot £55F
B 5EAXBAM, R T EH KRR Leydig 418,
HORWEBRIEBZWD, MY BRI Leydig 40
MHECREAREI LR EL LEREHRNWEN T miR-
NA FH# 551 B E AR R T BE T Xk Bl Leydig 4069
GR #EE X, FHEOXRSRBERD, HIATZE R
BT HAEARMTIHREA KR Leydig 41/ GR BEME
LHIREE BN B0 RNA THME] GR FiRaRidEs
BE,

W EERRNE GR MTHEELIN , R GR M3H
FiF RU486M ), RU486 BARE GR BIFsHIM B EERIE
BB EMATARBLFERE, EHAZBEART 5 GR
TSRS R R GR MINEESN, R @R e g R™=4
HE R0, i RU486 B84 55 20 2 R R 21k 4
& BT TR Z R T PO S R Z AR Ve RS, TR F
IRIRFEAN A9 RNA T R0 Leydig 411+ GR BRI,
X Leydig MM P HERENE SRR IET £HIET
¥, UBLEREESL A5, 55 GR A5 RX BB 4
HIAE{L A RU486 4 PEMH CGR 5 M ENS S
HEEFWEA VLR E B &, AP 5T T GR Rk
B R F GR #5417 RU486 A,

IATATIR GR REAFBR N FE TREFKERAZ—,
A AEHE R AR R T HEESFSEHINEE, RS
AR CR BH BN THES,CR — B 5RAREER
MMESES, GR MMHEEDL, BB ERKE-GRES
YT IR AL o AR PN, 335 TS0 B2 B W8 3 RO T4 B
B B R S S L AR A R B | R R R Y
BRI EE M AR, W R R EERI R H GR
AR TEIAT , BE9E GR AR AT 5 B0 B T S 3 X 4 LAY
BT g R RIS ST R P R AR R
N25, WA BEERRETEF THRNSMER, HikET GR
SR RMEZMARE, THRER KR Leydig 41 GR &R
R E AR R RS ER, Il — B BISTTE Leydig 4OARAY
GR B TIFAFHIIELREE T HM, HMe AR
WM R R TR SR RIS MR BB 15

JE R R R FIR G A S BRI 1 PR B TR RV T A Mk
JE (MEPEAE T T B ) oMl 9 7 T AL R Bt — N AR & F0
IR,

2 % x &

[1] Yamamoto K R.Steroid receptor regulated transcription of specific

genes and gene networks[J].Annu Rev Genet, 1985,19(1):209~252.

[2] Heitzer M D,Wolf I M,Sanchez E R,et al.Glucocorticoid receptor

physiology[J].Rev Endocr Metab Disord,2007,8(4) ;321-330.

{3] Beato M,Herrlich P,Schiitz G.Steroid hormone receptors : many ac—

tors in search of a plot[J].Cell, 1995,83(6) :851-857.

[4] Cole T J,Blendy J A,Monaghan A P,et al.Targeted disruption of

the glucocorticoid receptor gene blocks adrenergic chromaffin cell de~

velopment and severely retards lung maturation[J].Genes Dev, 1995,9

(13).1608-1621.

[5] Sriraman V,Rao V S,Sairam M R, et al.Effect of deprival of LH on

Leydig cell proliferation;involvement of PCNA, cyclin D3 and IGF-I[]].

Mol Cell Endocrinol,2000,162(1-2):113-120.

[6] Payne A H,Downing J R, Wong K L.Luteinizing hormone receptors

and testosterone synthesis in two distinct populations of Leydig cells{J].

Endocrinology, 1980, 106(5) : 1424-1429,

[71 Novina C D,Sharp P A.The RNAI revolution[J].Nature, 2004 ,430

(6996):161-164.

[8] Tsuchiya S,Okuno Y, Tsujimoto G.MicroRNA ;biogenetic and func—

tional mechanisms and involvements in cell differentiation and cancer

[J].J Pharmacol Sei,2006,101(4):267-270.

9] Strauss W M.Transfection of mammalian cells via lipofection[J].

Methods Mol Biol,1996,54(1):307-327.

[10] Weaver J C.Electroporation:a general phenomenon for manipulat—

ing cells and tissues[J].J Cell Biochem,1993,51(4):426-435.

[11] Hamison G S, Wang Y, Tomeczak J,et al.Optimization of gene

transfer using catioinic lipids in cell lines and primary human CD4+

and CD34+ hematopoietic cells[J).Biotechniques,1995,19(5):816-823.

[12] Blanchard K T, Boekelheide K.Adenovirus—mediated gene trans—

fer to rat testis in vivo[J].Biol Reprod, 1997,56(2) ;:495-500.

[13] Murakami M,Masuda S,Shimbara S, et al.Cellular distribution,

post —translational modification,and tumorigenic potential of human

group Il secreted phospholipase A(2)([J].J Biol Chem,2005,280(26):

24987-24998.

[14] Gao H B,Tong M H,Hu Y Q,et al.Glucocorticoid induces apop—

tosis in rat Leydig cells[J).Endocrinology,2002,143(1):130~138.

[15] Monder C,Miroff Y,Marandici A, et al.11 beta—Hydroxysteroid

dehydrogenase alleviates glucocorticoid—mediated inhibition of steroido—

genesis in rat Leydig cells [J].Endocrinology,1994,134(3) : 1199-1204.

[16] Ulmann A.The development of mifepristone:a pharmaceutical dra—

ma in three acts{J].J] Am Med Womens Assoc,2000,55(s3):117-120.

{17] Ulmann A,Teutsch G,Philibert D.RU486[J].Sci Am,1990,262

(6):42-48.

[18] Philibert D, Teutsch G.RU 486 development[J].Science, 1990,247

(4943).622.

[19] Heikinheimo O,Kekkonen R,Lahteenmaki P.The pharmacokinet—

ics of mifepristone in humans reveal insights into differential mecha—

nisms of antiprogestin action[J].Contraception,2003,68(6):421-426.
(AR K



