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B a8 SREBP-1-3'-UTR Mk X EZ B & H A #E & miR-33 3f H R A

HY 52 M

ERW, FRE, 28N, 347,

WEE, B %, ZEX

(LIRS R A dp oo R B9 4530075 2. Jaf g IR A= 24 e i B & 453007)

W E. NWFFTE A ( Clenopharyngodon idella) miR-33 ¥ [ fE# 5 JC1F 45 & 4 1H4-1 (Sterol regulatory element
binding protein 1, SREBP-1) i35 i X i i/ FI, #4821 5540 SREBP-1 $£[H 3" ity lE #17% [X. ( Untranslated
region, UTR) % miR-33 $1U/7 50 (4 X080 H B R A5 FE R 4K . & J6 ] PCR {5345 SREBP-1 mRNA & miR-33
Z5G AL 3'UTR 741 (379 bp) , 5AUHEE R B 5 HAK pmirGLO A5 DHSo JEZ B4 RIG4
i B OB U] 4578 , 3RA5 &5 SREBP-1 $:[H 3'-UTR [ X %<0t F B4R 15 284 : pmirGLO-SREBP-1-3'-UTR,, %
JE TE B T 40 18824 JL%5 Y4 miR-33mimics F1 pmirGLO-SREBP-1-3'-UTR, B #f§ miR-33 &5 SREBP-1 3:[H 3’
UTR X0 C R, 45 RFRW], &G SREBP-1 B:[H 3'-UTR J7 4 I A0 R B R 45 5 R B4 iy 8 i ), PCR
XTI R e U 51 55 bR — B0 #% ¢ pmirGLO-SREBP-1-3"-UTR 1) 18824 4 i 3K R Ml , Sl
YL IR ZH GG B BEE E BE  T LB YL 4R AR Al miR-33 mimics 20 (P <0.05) , ABFSEIESL#E 0 SREBP-1

12 miR-33 By BRI, miR-33 j# 3 il SREBP-1 mRNA 3'UTR 454 | 4% SREBP-1 LR (%% 5+ 5 32k .
X$ER;: &, SREBP-1; miR-33; 3'4EEHIF X ; pmirGLO fRGFEK A, LR

hESES: S917 XEIRE: A
M8 95 S0 F 45 45 8 1 (Sterol regulatory
element binding protein, SREBP) 2% #E ol 4y )8 5
NEACIH A — 225 5 R % s R -, H AT R T 3L 3l
Y & & B 3 AN A 5t : SREBP-1a, SREBP-1c #il
SREBP-2, H:# SREBP-1a ] SREBP-1¢ Hi[F]—4>
M SREBP-1 () AN [F] i 3 % o £
SREBP-1 3= B 5 Jig W5 R A oA G i 2 1A, 4
BWHIR A B &L K] ( Fatty acid synthase, FASN) ,
BB % A OB A B0 S0 B AR P ( Stearoyl-CoA
desaturase , SCD) , LI} Z.Bkkiifil A FRAEFILA 1
( Acetyl-CoA carboxylase 1, ACCI )%, [fif SREBP-2
FE AR T IR P B P A 3-8 -3 - T R K
TR PROTE AT OB A IR R B L [ ( HMG-CoA
reducase, HMGCR ) A% % FE ig 26 11 52 1K Jik
( Low-density lipoproteinreceptor , LDLR) &),

FE A4 2016-03-28 &E HHA: 2016-07-08

miRNA-33 22 54ERFHLIA IR BAa 25 1) —Fh/Ny
THWEZIR, 76 N 36 & 3 A miRNA-33a #
miRNA-33b WA~ S Y, H: 24 5 1 47) 43 i) % or T
SREBP-2 1 SREBP-1 3R N & T b e/ R
& B —Ff miRNA-33, 2 i T SREBP-2 N &
T 10 miR-33 A5 H AR A R LR 5, I8
—iE 2 5 4 R LA RE [ B A AR S . miR-
33 0 E AL ATP 455 & 56151 Al /Gl
F Kl ( ATP-binding cassette transporter Al /Gl ,
Abcal /Abegl ) . It SHEFEDN ) 3"-UTR X AH
FeaN &, T R Rk, FE T e fEK 200 i AE [ i F)
ANAL . B % R 2 B ( High-density lipoprotein,
HDL) [y 45 80 B IR [ B 1 39 %528 5 g5, miR-33
i REHE ) PN 7 B R ISE L 5 RS 1 ( CPTIA) (1N B
O FILELREIE(CROT) FFEBEEEANG A i =i B

ESWBE: WK A AP (31372545, 31402311) 5 T g 48 R BB} Q3T 14T A SCH5114) (14IRTSTHNO13 ) 5 ] 1 45 B 387 748

FHAFSCRFRI (154100510009 ) 5 0] 1 45 ZE Al 5 i ¥

H (13A240548)
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(HADHB) %% 5 g IIitR B F AL AH A, A
Mg g IR ) e i o B TS & B, miR-33
¥ 0] 8 [a] SREBP-1"Y, miR-33 17 7E Bt [ i,
SREBP-1 7KF-F 5, JE W7 BR & B i - AR 3R T )1
FIRE AL miR-337 /)N L B AL foke A0 P B
AR EZALHE T SREBP-1 fyid ik,

HTi ¢ T SREBP fil miR-33 [HF57 45 5L AR
KEKAWIL Y, (HA I R, & A HE
Sy b BE AR ST X BE T £ K PG A 4
LR ST B 7 , SREBP-1 Fil a1 25 (M A A 1 A
O, AT R D5 R A B EONE A 35 AH OC JE ] 1 3R
B FEE R R, miRNAs 1 A] GEAE B3 A
T, i@t P SREBP-1 1) 3Rk 1fi B &y SREBP
TGP EE R, RITEZ MR C
i, [% Y ¥ £ ( Ctenopharyngodon idella) SREBP-1 %k
4K cDNA' | Hodr 37-UTR K554 1 282 bp,
AR microRNA (miRNA ) F 0 574 Tt 4
AL 3-URT P81 & WA~ 5 B A AH 5C 1Y)
miRNA—miR-33 il miR-16 FY#UF51, Hyilk—4
5% SREBP-1 1 miR-33 7 & fa g A ] v 1) 7
S miR-33 X%t SREBP-1 ik ¥, AT w1
SREBP-1 3L[H 3'-UTR [X &4 miR-33 #8351 ()
Bl B W7, MO T 4 miR-33 254 5 3 24 3L A
FAAR I 76 BT 20 M 2R AT 28O0 TS M A
I, BARR miR-33 {E %8 SREBP-1 363k b 1y i 4%
EH .

U RPR ik

1.1 FEAFILF

AT (18824) , W B v [ M AL R: 5 )
#3880 ( China center for type culture collection,
CCTCC), & M BE 4 K5 UKL pmirGLO  Dual-
Luciferase miRNA Target Expression Vector ¥ %¢
2 i A6 I 38 ) &5 Dual-Luciferase Reporter Assay
System I H Promega ( 35 [H ) ; gc-miR-33 mimic [
R B 4 2 BORAT PR 5 s SRS 2 A i
DHS o At 50 A= W RHECA BRAS ) ik, HAth
ik T4 DNA % 0 ( Thermo 3E[FH) .2 x Es
Taq Master Mix ( CWBIO, dt 5T ) . RNAiso Plus,
PrimeScript RT Kit ( Perfect Real Time ) ( TaKaRa,
Kk ) | BRI E N Y Sac T #1 Xba T(NEB, Jt
) TES R TG A I (P )
HE7E R (Sigma, 3£ [5 ), DMEM &5 B 8 5% 5k
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( Gibico, I ) F1 lipofectamine 3000 ( Invitrogen,
) EEALS 42K 2 ) 6E g AR X
( Varioskan Flash, Thermo)
1.2 E#@[E SREBP-1 £E& 3’-UTR #J miRNA 5
il

I FH microRNA ( miRNA ) T & 4 (http . //
regrna. mbe. nctu. edu. tw/html/prediction. html ) ,
T AT R 5 SREBP-1 £:[A 3'-UTR AH H./E I 1)
miRNA, 2 BRA W) (5 Q2 O 0, SR 75 & 22
SREY miRNA . —fREFFS ], —J2& miRNA
S'HYE 2 ~ 8 R E R IF I (M ¥ 17 9)) E5e 4
5 SREBP-1 J£ Ry 3'UTR H h; I % JE1E A [A]
P b ARSPE RS & 0 B B RER/D
1.3 $#J# pmirGLO-SREBP-1-3'-UTR %% 3
REREHE

ARG A PR O OB 9 SREBP-1 SE ] 3'-
UTR X AR5 51 ( KJ162572) A0 i A9 miR-
33 FrfE WL 41, R A Premier 5. 0 B{F B3
PCR 5|#y, %%} : SREBP-3'UTR-F1 . 5'CCCGGG
TCTAGATTCTTCCCAACAGTTCATCAC3'; SREBP-
3’"UTR-R1: 5'CCCGGGGAGCTCATCCCAGACGAT
AACAGGTAA3' (Jin FRIZR 4350 Xba 1 . Sac T [}
PIRE R 90, Z W7 50 O R AP B, 51 W i 4 1%
FEYIK R R 379 bp, i F SREBP-1 3£ 3'-UTR
fR% 148 ~ 527 bp Ab) . #2HCHE TR S RNA,
RT-PCR 38 B SREBP-1 1) 3’ UTR H EBt,
K% H .2 x Taq Master Mix 10 L, Forward primer
(10 pmol/L) 1 pL,Reverse primer( 10 wmol/L) 1
wL,cDNA 2 L, JCH K4 & 20 wL, J2 B 2% 1
H:95 CiZEH: 5 min;94 °C 30 5,59.4 C 30 s,
72 C 1 min 3£ 35 MEFF;72 C ZE{H 10 min;4°C
TRAT o 1% SARARBE IR HL Yk 43 BT PCR S 40,
XS P AT il . Sac T Fl Xba 1 %F 4k
PCR =Wy FIEARIEA T XU, SR 5 T4 W% 45 (%
FEIF PCR 771 5 50 28 i 4l 7 24 ) B ZR B2
Fh 301, AR 10 pl) o B P A
DHS o J8%32 2540 M 7647 PR e B B i, R 1
HL VRSN TR J , 3R 20 W B o B8 TR 1Y)
AR 4544 N pmirGLO-SREBP-1-3'-UTR
1.4 FER 5 & R 40 AR 1.8824

P43 1 pmirGLO-SREBP-1-3'-UTR 2 {4 J8%
e T2 0 18824 R 24 FLAR AT 40 i B4
F5 A BERR S R 5 x 10°, FEF 10% a4 i




1 4 TN, 55 B SREBP-1-3'-UTR MR R 5 M E & miR-33 X H Rk 52 19

() DMEM 35527 .28 CHI5S % CO, 501K, 155%
T YU LR T0% ~ 85% WP It g o % YL 2
Mo R W 4H . B 5 Y% pmirGLO-SREBP-1-3'-UTR
A5 BRI R X B2, He5% Y4 pmirGLO-SREBP-1 -
3"-UTR 4245 2k 14 1 miR-33 mimic S 4bBHAH .
AN 6 P47 Fe ey ik W LR IR,
LA 300 L 3 i TG 175 15 R0 5 S8 5 B L
A 200 L B e [ o BRA 4% YL i) .4 L i
AR (500 ng/wl) +1.5 pL Lipofectamine 3000 +
1 wL P3000 + 200 L JG I35 455 5 K ; b 3 4
ek #l: 4 b M HAK + 1.5 ul
Lipofectamine3000 + 1 L P3000 + 2 pL miR-33
mimics (20 pmol/L) + 200 pL JCIfLIE KE F2 9
KiRfh R R 48 h JE Rl 2O C R E 1. AL
WA 3 I,
1.5 TWHEETENE

AP Z D REREAR (Y, % B/ Promega 2%
F PR AL A XU ' R Tl A DU ) A U, 43 )
00 Xof B 2 AL B 1) 28 6 BTG 2
1.6 Zit=atiE

P A 554 B SPSS 17. 0 Gt i AT ¢ K
B, SrMTEE R LI Y8 + FRifE2E (Mean £ SD)
T, M P<0.05 i Fom 2w A7
2 R 55
2.1 #O[5 SREBP-1 £ 3'-UTR fJ miRNA i
pEEEES

T 45 5 45 7R . SREBP-1 ) 3'UTR X AF4E W
58 ACHAR A miRNAs 23751, B} miR-33 FI
miR-16, miR-33 (#5531 i F SREBP-1 3L 3'-
UTR (/)45 433 ~463 bp 4b, miR-16 {ii F45 650 ~
671 bp &b, P> miRNA 3 S — A LT iR 5
A4 B AN (B 1) .

miR-33: 3’-cacuaCGUG---ACAC------------- CUUUGUAAC-5’

(L 1T [ITTLT L]
SREBP-1-3'UTR: 5'-tattaGCACCTTTTGAAAGAAAGAAACATTa-3'

miR-16:  3'gcGGUUAUAAAUGCACGACGAUS’

R R R RN
SREBP-1-3'UTR: 3'ggTCGATTTTGTCGTGCTGCTg

B 1 7y miRNA 5 SREBP-1 EF
3'UTR #£F M EMER
Fig.1 Base complementation between the predicted
miRNAs and target sequences in SREBP-1 -3'UTR

2.2 pmirGLO-SREBP-1 3'-UTR X3 £E5R
EHENHESEE

FRAE F ) miR-33 ¢ SREBP-1 3'-UTR fi#[
JP 5 R T AL BT 514, PCR =) & e b
BE IS FL VK B8 — AR E 24 380 bp (5571, 5 5%
PR 2 (379 bp) AT (&1 2) , I Fp 45 SRAES5% A
W IR 7 97 58 42 AE o BT 3 A T A 2Pl Ak
() pmirGLO 2R AR, P FH AU V) 46 7, 45 S s i
VIR 20 R B S U A BOR/MHEFT (81 3) o W
] 7 485 2R s, A 2R 1) SREBP-1-3'-UTR
F31 5 PCR F=#)5¢ 4—5, Y5 GenBank %45 )%
WA, R IZTA E L A pmirGLO #8544
Hr,

750 bp ———=

500bp — 4

E 2 SREBP-1 £[F 3'UTR ¥ 1G4 &2 ik &
Fig.2 PCR products of SREBP-1-
3'UTR by 1% agrose gel

2.3 HIMBMRLREEY

X HR 40 (Y% pmirGLO-SREBP-1-3"-UTR
M) FAb Y] (5% Y pmirGLO-SREBP-1-3'-
UTR 241 miR-33 mimic) 2 Jf 254600 3] 26 %
Bt P (EO6 RGP (1. 417 +0. 141) B3 &
FAFEZ (1. 064 +0.081) (P <0.05, & 4).
miR-33mimics I 2 A T pmirGLO-SREBP-1-3'-
UTR ¢ 0% % Wi #¢ 15 21k 1) 4 5 2ok, i B
SREBP-1 )i J& miR-33 [ SL A
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250 bp ———

B3 pmirGLO EAHFWNEEVIER
Fig.3 The double digestion results of

pmirGLO recombination plasmid

E. 1.6
£ 1.4
ﬁ% 1.2 *
22 1.0
ﬁjg 0.8
R'C 0.6
®'s 0.4
£
= 0.2
£ 0

control group treatment group

B4 HREMETLREENE
Fig.4 Relative luciferase activity of

transfected cells

miRNA F1 SREBP #4152 Jig 1815} 8 55 W 45 H i1
HE . SREBP 2 Wi L 3 4 JH- 10 Big i A= a2
PR B 5 AAAE NG 26 p & 45
SR, A2 5 XA B R AR A . miRNA
L5 T sy ia e g Y 2, 36 s
A 534k N 7 41 21 RE & A0 T g 2R 4G i
TGS A IE 5 A e K 2y . AR
i F £ 35 miR-33 . miR-122 . miR-370 , miR-378 .
miR-302a Fll miR-106b 7E N Z 4 miRNA £ 5
JEFEN AR, Herp miR-33 5 (i fE SREBP 3
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KN EF L, 5 SREBP He3kik, —FH LW 25
JERALIA T [ S g 2 Fa ) . miR-33a AS{LHE
] 4 Abeal Abcgl .CPTIA .CROT 25 5 4 fifa fIEL[#]
it et 25 M 0T TR R Ak AH 06 g 3 D0 e 2
SPEBP-1 235 1835 N 7, i 33 5 SREBP-I
3'-UTR &5 & T H FREK, BIRTCUEL SREBP-1
5 miR-33 7EEHESH Y b s AR s A
HXTZH W RIFAZ . ATEZ /T 5E
L S H Bt SREBP-1 4K cDNA'™ | Hy i
HEE Al SREBP-1 275 QN 7L 2l ) — A /& miR-33
(R IR , AT 5 516 388 0 201 3L 48 1) SREBP-1
FH ) miRNA , % B miR-33 fil miR-16 7E SREBP-
11 3'UTR XIFFAE AT DL B AN 75 Sy
B {1 S 2 7 A e S K %) e U U 2 R
TR o —JBER FH XU 5 25 G 00 1 47 28 B
I BEFTIRAIE " AT 5T 5 R W 5 K I DR 47
kA v P A miR-33 455 i s 1Y SREBP-1
() 3" UTR FE 31, WA EE T SREBP-1-3"UTR W3¢
JEER R R R A 2 A, I 38 3 miR-33mimics FIHR
5 FE DR B AR A e o T A Y 18824, F I miR-
33 XSO E R BRI . 25 R £ P, miR-
33mimics B] . N T SREBP-1-3'-UTR #%¢ )t % [
A A 1 4 98Ok, W] SREBP-1 J& miR-33
B M L A, miR-33 3@ 3f 5 SREBP-1
mRNA 3'UTR 454, X LR A7 5% 5% g /K 4
A5 N4 7R8 miR-33 5 SREBP-1 {E 1
AR IR 4% o 28 rh i 4 T 258 T B0 R R R R
itk
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Construction of dual luciferase recombinant vector containing SREBP-1 -3'-
UTR of Ctenopharyngodon idella and effect of miR-33 on its expression

WANG Junli', LU Ronghua’®, QIN Chaobin®, CHANG Zhiguang’, SUN Junjun’, YANG Feng’, NIE
Guoxing’

(1. College of Life Sciences, Henan Normal University, Xinxiang 453007, Henan, China; 2. College of Fisheries, Henan
Normal University, Xinxiang 453007, Henan, China)

Abstract; To explore the role of miR-33 in the regulation of fat metabolism by sterol regulatory element
binding protein 1 ( SREBP-1), the dual-luciferase reporter assay vector containing SREBP-1 gene 3’-
untranslated region of Cienopharyngodon idella has been constructed. The 3'-UTR of SREBP-1 with miR-33
combining site was first amplified (with the length of 379 bp) and transfected into competent cells ( DH5x)
after being recombined with dual-luciferase reporter assay vector ( pmirGLO). Screening and identifying with
Xbal and Sacl to digest the recombinant vector were then conducted. Finally, the relationship between miR-
33 and the 3'-UTR of SREBP-1 was analysed by the co-transfection of the recombinant vector and miR-33
mimics into 1.8824 cells. The electrophoretogram of PCR products, the restriction map of recombinant vector,
and the result of gene sequencing comfirmed that the dual-luciferase reporter assay vector containing 3'-UTR
of SREBP-1 was successfully constructed. In addition, the activity of luciferase expressed by transfected
1.8824 cells was detected and the expression level of the control was significantly higher than that of the co-
transfected group including the recombinant vector and miRNA-33 mimics. The results suggested SREBP-1 is
the target gene of miR-33. By binding to the 3’-UTR region of SREBP-1, miR-33 plays an important role in
the regulation of post-transcription of SREBP-1.

Key words: Cienopharyngodon idella; SREBP-1; miR-33; 3'UTR; pmirGLO dual-luciferase reporter vector;

luciferase activity
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