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FHE  miRNA &K% 20~ 25 nt [ TETEIES SR (107N RNA. miRNAs [(1EE M E ik g B 8. o
RPET SRR, HH g miRNA £E 400 (B D1 s BE R L an T & FE4E FH Jn2 $E/> . M miRNA SERPUER A, /N R
LR B 40 M miR-138 355, N HH9¢)65E & PCR. Western blot« 413 /) 2 B4 A 2523 7 mi-138 (2814 2 miR-138 %f /s
LR LR Au it sema, 255808, miR-138 #i 5 41 B ML 38 (P < 0.05), PRL-R £ [ARIAHEGE (P < 0.05), 555 T
4y STATS5. MAPK KikInas#. HFFTAA, miR-138 #HI/N R [ A0M0 958 . miR-138 5 FLIR b 3 40 B i 2 (¥ 305 41
J& PRL-R, 4RI HRAT A 38 . miR-138 ifid % STATS. MAPK 15 5 % S i 1 R 42 SLAR b Bz 40 s 5

X8R FUER LR, miR-138, FEEPIER
Z89ES Q78, S73

microRNA(miRNA, BI%{/N RNA)JE KL h
20~ 25 nt 1) 5" Sy iy ol 198 ik AT AN 37 3 iy e AR 1 AR 2
FIgmAg i)/ RNA Z5ED. miRNA A] DUE i %8 4 B
A 2 H 1) mRNA FEAL 1) 37 RS 1X (3" UTRS),
AT A 177 X5 £ 1 SRR Ao, gk i A
A . WELA LR R B IR 5 HAR S AN
A, = BR AR METE SWM S () 4T G 3 T 5
B FURERE WL ORI R B A 2
=M ¥, i FL & (prolactin, PRL) A I 57 f&
(prolactin-receptor, PRL-R) X ¥ i A= K F1 40tk A1)
ZINAVEHI®. STATS fEi# 40 M9 5E . 704 S T
MR EEEN, STATS EIEWILIRAL T
— AN KT DAL I Bk I1E 5. PRL-R
BOS IS 5 7% RS %1 STATS (MG 2hE, [F
WFEFUIR E R AR, PRL-R 3B v 3G 22 24 JR 3G 4k
A (MMAPK) (5 5 36 3l i, MMAPK i i
SR W) 5 DR ) e SR R 4 0 T s v LR B A e
PIAEDEAT R, WA MO . oAb etk T
At

miRNAs fEFLIR AR B~ WL S AR Ak #2
WELMEH, g miR-138 ZEFUNR & & I+ 2
JEAEAL, AEFLIRRRE WL AOR AR

BRSO, {HH AT miRNA AFUIR KR E . W
FLAGE A T S LI oA WL AR TE

N AT HLTSY miR-138 ZEFLIR R &+ WL R
A A B LML, R miR-138 TR F AN
PUEPE miR-138, BAERIT miR-138 ThAE A AE ML

1 M#57E

1.1 w8

ANERFLIR Rz g i A Y S R R . . 4l
16 F1 %5 72 . Negative Control v miR-138 inhibitor.
miR -138. W2 5s RT &%)t i PCR 514 H 3%
Ambion A H &, /N RNA 208k H]. 98658
 PCR ik 71| & . siPORT NeoFX ¥J Il H 3
Ambion A F. DMEM. Opti-MEM [ medium. Jif
A M35 H Gibeo A F]. MK 18FITC HARPLAA
) 7% [ Acris /A @], PRL-R. STAT5. MAPK.
B-actin % FEEHIANL [ Santa A7), BHAR LY
B bRl B A AL b A EEAR AW, ECL K

* ORVT AT LB I AL 4 7 B (2005).

= R R A

Tel: 0451-55190999, E-mail: qingzhangli@hotmail.com
Wk H 3. 2008-02-13, #:32 H M. 2008-03-21


mailto:qingzhangli@hotmail.com
http://www.pibb.ac.cn

2008; 35 (7)

IHEZE: miR-138 X/ NRIER LR IER R EIBIZHEFT +835e

JERRHE B AL RIZEA T, B B FUARAE W H
Sigma /A F].

1.2 A%

1.2 /DNRIUE E iR, difk e, B
FEF I FLRAL AR B UG P I L. S0k Ab A ik
AEFHE/NER, ERFLIRALZN, BT T B SRR 35 IH R
PRI AT, 37°C 4K 2 h, 400 H I it uE,
D-Hank's ¥ YEUE R HL 2 B3GR, K40
WO E LAIE 5 (1< 100) [ 3% BE 4 T RE g as Brp(vh
BRI, T CO, 8574 h 15 7%, AR 0k il v 10 i
JRMEANR], TR A K I R AR B AR AR 4 i B 5= )
H, 58N 0.25% [ B (¥ D-Hank's ¥, 37°C ¥
b, FEfEIE WAEE FOUEE, AT R0 4 1 5T ]
4, ANMIBRIES, MEEEERD, IR L
b, HBEEBTH, SREAERTTRD PN 0.15%) 5
1§ -0.02% EDTA ] Hank’s ¥, 37°C 4k 471k
5~6min, WEFRHBEWRITEIZAIM, 20, Fal
L, THEL, DU B R TR IR A R P 4R IR
2 3~4 IEFALAC, A5 2024 i SR b R an
M. /N EFLIR bR 40 M 1 % e A5 Bh T 4 i A R
18 e e e tt, LHRWIN: a. 40 Ml ¥
P, B HR I 0 S R R B, R A A
b. FPAMIKC R 80% A R E I, Bl IR, H
TV 1) TBSTx Mgl fu iy ixk: c. I 1 ml HIEE T
4C [f5€ 10 min; d. ] TBSTx #F¥t4l g 3 ¥,
W5 min, ARG AREE AR e HIE
5% BSA [f] TBSTx 3f 4] 60 min, 7] DL #2 K42
&ah; £ LB, P 5% BSA [f) TBSTx Fik
(e —PufEH 60 min; g LB—Pi, H TBSTx
MURAIHE 3 YK, AER S min, AR5 T AR b
W EGERW. W PRk, Bt 10 min J5, H
TBSTx MyE40 i 3 X, BER 5min. F 1 PTG
PKF T Es Oy, B, THOGIRER
T NS M A B 1 18 IR e R

1.2.2  miR-138 inhibitor % /)5 §{ FL ¢ L 57 41l 1)
miR-138 LR PCER. a. /N EUFLAR b 40 it %
5048 R g I Y Ak 4 e, 24 L AR AN B oK E
4% 10% 12 LA 1 x10°, 6 FLAR 3 x10°%, K41 fi ]
IEW R IR R EIRE, 37CmEEMK; b H
Opti-MEM [ medium #; ¥ siPORT NeoFX flif it f4
YL 24 SLIE TR B +97) wl, 12 FLE; IR
(6+147) ul, 6 FLEFFEM(9+291) pl, FHEIRAT,
FEUWFE 10 min; c. AR L Anti-miR™

miRNA Inhibitor Fi&E # Opti-MEM [ medium 4%
(24 FLEFEMARRE R 100 pl, 12 FLEF R RFR 2
150 pl, 6 fLEEFRIARRE 4 300 ul); d. Kb, ¢ &
GYNRE], BREWAT, FEE 10 min, RARFRIK
s el RRUHESR I, KPR B IR
37°CHFE, 24 h Ja I R IR,

1.2.3 qRT-PCR # AR %7€ miR-138 FE P PTER )5 1)
miR-138 [fJ#iA. miR-138 RTprimer: CTCAACT-
GGTGTCGTGGAGTCGGCAATTCAGACACTTAG,
PCR § #5144 : F, 5 GGTGTCGTGGAGTCGG-
CAA 3’, R, 5 AACTTCACAACACCAGCTTA 3’.
HX 300 ng &t RNA, miR-138 RT 5| #)ilf #% 5% 45 1%
miR-138 cDNA 2 —##%, Ll miR-138 3L & & PCR
I — % cDNA AR IEAT PCR ROV, I
ABI7500PCR 1%, N 4xff: 95C 3 min &M,
95C 10s. 60C 30s, 40 NMEH. LL5s NS
W AT EARE

1.2.4 Western blot $57 A I % G J5 AH 5 1 1)
FIEAA. 4y HINCEEXS R 41 M2 miR-138 inhibitor 1
A0, FMapammie iasEa, 2T
SDS-PAGE, i 5 #5 fi B2 £T 4 L (NC i), 43 9 LA
PRL-R. STAT5. MAPK $ifkR—3i, BRI E
YIlEbRIL 1) 1gG A —Pt, ECL RIGRSG BREH
Jikik. DL B-actin A NS, BHATICEEHT.
1.2.5 CASY 4o A Hil%E Y i Jm 4 i A= 1 il
2 S e A yE . R B K I 4l e, 1 A
WIEAN 1.0x10Yml, K440 P T 4 41 24 fLEE IR
B a SEE 4L 1, anti-miR138 (20 pmol/L)/+
siPORT NeoFX; b. SZ404H 2, anti-miR3850(wmol/L)/+
siPORT NeoFX; c. miR % HEAL, FIPEXIHE + siPORT
NeoFX; d. 4= H4l, mMIFFHRW, & 3 MFAT
FL, RIS TR, Hak 6 RIMAICER #4140
CASY 41 73 B ASCRS: 00 775 40 o 0 5 000 e 4 B
1.2.6 HPLC £l B- W& 25 [ I RIAAB . 1558 X)
B- BXEE (ke Sh k4T HPLC, DL B- BRER IR R
BARAR, D& TTR  BARARATE B- K E AR 1 2.
g B FE i 5 - R b 7B SR 58 4 A TR )
HPLC Al 4 4.

2 & R

21 DRI ERABAERIERRETE
JEAREE IR /N SR FLIR L S 4l 3~ 4 RIGEE S,
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Fig. 1 Culture and identification of mouse

mammary epithelial cells
(a) Mammary gland epithelial cells (200 x ). (b) Ceratinl8 staining of

mouse mammary epithelial cells(400x).

2.2 miRNA-138 ERTEEREE

W SR AR G 72253 I LA 20 50 wmol/L #1117 A
miR 0 BN RFLIR B2 40, 48 h fE ok
i, PBSIHVENG, #HUS RNA, M qRT-PCR
D7 VER I % |5 miRNA-138 [k &, AT WM
PE miR-138 75/ BUFL IR b Rz 40 o v 119 3R 08 Bl
miR-138 5 (1) 7515 5 00 7 FEAIC(&] 2). miR-138
A0 T A AR AL /N BCFL R R A T P R A
miR-138 JERYTER(P < 0.01).
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Fig. 2 Expression of miR-138 in mouse mammary
epithelial cells by qRT-PCR after miR-138 inhibitor
Endogenous miR-138 was decreased in the cells with anti-miR138.
P < 005 "P < 0.01. I: No treatment; 2: Negative control; 3:

anti-miR-138 (20 wmol/L); 4: anti-miR-138 (50 wmol/L).

2.3 miRNA-138 ERETE /5 PRL-R & H Western
blot 25 R

8 MR AL e U miR-138 FHIFI /N BRFLIR 1
KA TE 48 h Jm, $EHUSEE T, Western Blot %
& PRL-R H 4L, WK, 50 wmol/L anti-miR-138
PRI /N UL b R 40 o PRL-R B (3R IA B 2%
e ARG G/ LR R 40 A T o) A 3 /N

FUMR b 41 (P < 0.05), Bl miR-138 FAAIG /N il 3L
JiR F Sz i rf PRL-R 25 (1 K& 3).

1 2 3
S
A PRLR
43 ku
| o— —
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Fig. 3 Western blot analysis of expression
of PRL-R after miR-138 inhibitor
1: No specific deal with; 2: Negative control; 3: anti-138 (50 wmol/L).

2.4 miRNA-138 & E T2 & STAT5. MAPK &
H Western blot 45 5%

Western blot £l 4% 4% & /> 5L FL IR b 5z 40 i A
=9 5/ STATS. MAPK & [ &1k, o] i,
50 pwmol/L anti-miR-138 £ I ) /I bl L Ji - 52 41 i
H STATS. MAPK & [R5 W 2 5 THER 44/
FUME bR 240 1 B B %o e Ak B /) R 7 4 e
(P <0.05), Bl miR-138 #fill /) bl FLIE - 5 40 fifg v
STATS. MAPK & [ RIE (K 4).
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Fig. 4 Western blot analysis of expression
of MAPK after miR-138 inhibitor
1: No specific deal with; 2: Negative control; 3: anti-miR138 (50 pmol/L).

2.5 miRNA-138 EE N EHME K &L b
miR-138 FHIFFE 44 J5 24 h FFHURXTRTFRIG /N
FLARAN A EEL, 45 57T WL miR-138 FHI4L /N B LR
b R g o T AL (P < 0.01), miR-138 #i i
AN BCFLBR bR g R B e ) TR AL, |/
miR-138 FEAK/IN ERFLIRE b R an s e (& 5).
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Fig. 5 Change of mouse mammary epithelial cells
curve after miR-138 inhibitor
e—e: Negative control; m—m: anti-miR-138 (50 pmol/L); A—A:
anti-miR-138 (20 wmol/L).

2.6 miRNA-138 £ E N EHIE D 7
miR-138 FHIFE YL 48 h CASY 44
Hr s BRUFL IR b S 40 3% 1%, - anti-miR-138(50 wmol/L)
Y1/ ERFLIE b R 4 v ok e X 2L (P < 0.01), B
miR-138 F#AIG/ LR b B2 40 s R (5R 1).

Table 1 Viable of anti-miR-138 on mouse

mammary epithelial cells

Groups Viable/%
anti-miR-138 (20 wmol/L) 87.38+0.54*
anti-miR-138 (50 wmol/L) 85.49+0.73*
Negative control 79.55+1.03°

Significant difference between a and b, P <0.01, n=4.

2.7 miRNA-138 3/NRZELAR LR 4HAE B-ER A %
ey : A

miR-138 %% 54 5 1) /s BRUFL M E B 40 i
F¢ 48 h, WCAE4NHE, HPLC Kyl sy #r, M4 p- s
bR TR nT LA BAS R AL BRZ /s BRUFLIR b R
4 B- B AR A& . W B- B AR S AT
SHT, HXTALMIEL, miR-138 S B- B A
KIS FEAL(P < 0.05), B miR-138 340 B- M& & A
LK 2).

Table 2 -casein content in mouse

mammary epithelial cells

Groups B-casein/(g-L™)
Control 7.47+0.93*
anti-miR-138 (50 wmol/L) 1.29+0.12°

Significant difference between a and b, P < 0.05.

3 it it

miRNA & |2 A7 A5 IO 3 DR 21k 3R AT 1k
VAR 43 1, = B 0 o] B i DR R TR 4R A L,
HETA T2 2 miRNA 105, eI H AR 1
RE w4 T 7 R AN 280, w97 3 36 DR D Bk e
AR ST miR-138 # il J5, /I BUCFL MR b Bz 4 fifg o
PRL-RP, STATS5E, MAPKMHE [ ik A8 4.,

Western blot 45 4% 7k, PRL-R 3 ik %
miR-138 (3], miR-138 i@ id 4% PRL-R mRNA
PR e LR K & . STATS. MAPK 4 [
EEFEIIN AR L. miR-138 ZE/NRILIEE B« WL
B A A B R S R ffE L 2 52 4K (PRL-R),
W R AR E A R IA BTG AR RS . W
LGB FE, WESTAUESE, STATS. MAPK 7t iff
PE AN BB BE . Ak K R T R bl AR
miR-138 X FLAIR b R 4 B3 as . A BAACHL
WRAE  WhFL AR A FH o] g id i 4% STATS.
MAPK {5 5% 35 11 528

2 % x M
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miR-138 Function and Its Targets on Mouse Mammary Epithelial Cells™

WANG Chun-Mei, LI Qing-Zhang™, LI Ye
(Key Laboratory Dairy Science of Education Ministry Northeast Agricultural University, Harbin 150030, China)

Abstract miRNA was 20~ 25 nt endogenous non-coding RNA. miRNAs are encoded small RNAs that hybridize
with messenger RNAs, resulting in degradation or translational inhibition of targeted transcripts. In order to
investigate the function of miR-138 on mouse mammary epithelial cells, technique for gene silencing-miRNA
inhibitor (anti-miRNA) was applied to make miR-138 silence, qRT-PCR was showed valid for inhibitor miR-138.
And Western blot, CASY® -technology was put in use to study some change of mouse mammary epithelial cells
after miR138 inhibitor. It was shown that miR-138 suppresses the exepress of PRL-R(P < 0.05). It was proved that
miR-138 can inhibit activity and proliferation of mouse mammary epithelial cells after miR-138 inhibitor (P <
0.01). HPLC was used to study expression of B-casin mouse mammary epithelial cells after miR-138 inhibitor, it
shows down express of B-casin(P < 0.05). Results indicated that the target of miR-138 was PRL-R, miR-138
suppresses translation of PRL-R. MiR-138 suppressed the viable and proliferation of mouse mammary epithelial
cells.

Key words mammary epithelial cell, miR-138, gene silencing
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