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Effect of microRNA-33b on adipogenesis regulated with SREBF1 in porcine adipocytes
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Sterol regulatory element binding proteins (SREBP) are transcription regulator for
cholesterol and fatty acid homeostasis. MicroRNA-33b (miR-33b) is conserved in an
intron of SREBP-1 genes of most mammalians. A computational prediction suggested
that target for miR-33b includes SREBP-cleavage activating protein (SCAP). Therefore
we sought to investigate the effect of miR-33b on lipogenic pathway regulated with
SCAP/SREBP-1 feedback in porcine subcutaneous pre-adipocytes (PSPA) cell line.
Transfection of miR-33b decreased SCAP expression at both mRNA and protein levels
by 4 d post transfection. Additionally, expression of lipogenic genes and triglyceride
contents were degraded in miR-33b transfected PSPA. On the other hands, miR-33b
transfection obviously decreased gene expression of peroxisome proliferator-activated
receptor gamma-2 (PPARy2). Our results suggested that miR-33b is associated in part
with attenuation of SCAP/SREBP-1 pathway, but also affected PPARy pathway which
might consequently cause downregulation of lipogenesis in porcine adipocytes.

SN IR E R
(BEHHAL - 1)
[ERESES LIEESES ¢ =i
2011 £ E 1, 800, 000 540, 000 2, 340, 000
2012 £ 1, 300, 000 390, 000 1, 690, 000
FHE
FHE
FHE
#wdk 3, 100, 000 930, 000 4,030, 000

TIRSYBE © o

PR D3R - ME « RPES: - BRIES: - IS BT

F—U—F: &k, #&st. IBE. v1 2712 RNA




BExXc—19

HEMREMAER (HrHAREREE) HRAREEE

1. WFIERAE SO 5

~A 71 RNA IZ, #9 22 ¥EFED /Ny RNA
T. MBI B 2 F o B IR ST
5 Z L CEREHIE 2 MEl T 5 R A2 R
ZEBMBENTEY, b MEA, EEIEAE,
b5 L O B#EIZ O W THFE N R L
T, FEEWREIZBWTIX, ¥/ 471
T/ bO—ERLE LT, IFIE MM
BIZRBITA~A 7o RNAFHR a7 7 A4 LR
REIINTNDD, FFED~A 7 1 RNA BERE
WZOWTOFEM 7 REHE, WEER L T
RVWONBRTH D, RFFE TSR E LT
miR-33b X, IEEARKIZIIT D HEEREEEK
- SREBP-1 /51 DA > ha U NIZHFHET 5,
A, B b miR-33b 1%, FFlgicB T A= LR
T 1 — AN B 2 s 7 R B Nkt
LCEEL KT EnmESnz, Ll
725, miR-33b, 38 X TF, SREBP-1 DA
Rz 31T 2 NE TR & AR K 12 %3 D 2h 2o
WTIHEENE LN TV, EHI, =7
A Srebp-1 B 121 miR-33b 2SFELE L 72V,
TEIAHRAAZES E LTRET TR,
T, ERETAEME L THIERSINTE
0., ZRAF RPN DD B 5 TR IZ D
WTHIRAES Z LI L0 | B REo i s
DOFEBMFRICOERT 2/ REENSEZ 2 5
Do

2. WFEOHEHM

AETIEEST, ZhETRRETH- T2
7' % SREBP-1 i&fn D584 KM FLlid ¥ & U
L7, WIZ, 77k, iR, BLON KT
REWGHEERIC 31T 5 miR-33b. 5 X TX. SREBP-1
B ORAEEZRE L, A7 2 RNA D
FEEEIE T HIC L Y SREBP-1 DIEME(LIC
5.9-% SREBP-cleavage activating protein
(SCAP) 73 miR-33b DFER & 72 2 AIHEMEDS &
%, SCAP, ¥ X TR, SREBP IZNEEARKD 7 4
— RNy Z G261 LT Y, miR-33b X
Z OHIEEEICB L D 5720, 7 X TR
NH S IERARTEN AN (Porcine Subcutaneous
Pre-Adipocyte : PSPA) % FWT. HENGHINA
B D EE A K IC miR-33b E A A
SCAP/SREBP-1 % D RGN A AR D B AR 136
BIRET ~ DB Z G LT,

3. #rFED L

(1) 7 %4 7 1 BAC (Bacterial Artificial
Chromosome) A 7T V) —% A7 ) —= 7
THZ LIk, 7 ¥ SREBP-1 &in A &ie
ra—VEHEEL, Xy T U —v—F Y
— &AW T, BeERERLESEZRE LT,

(2) 5 Al 7 2 fFlig, FiA, B2 AR (Y

BB IO E) HH42RNA UN5FRNA 25
) AL, U7 AXA APCRIEIZEDY
SREBP-1., 3 X}, miR-33b &fn -5 &% Hl
E LT,

(3) 7% PSPA #ifatk % FHH T, miR-33b %
BALERXKICH L, FFEOAEIIEM 2R
72 miRNA &AL 7= 5 R IX D[] ., SCAP,
SREBP-1, ¥} X, NREAACREBEIE TFEEL,
I 6T, IFEAREL IR LT,

4. WF7ER R

(1) AHFF2IC LY, £ 20kb D7 % SREBP-1
WS T ARSI 12 Ytk BICAAEL,
OOy Vo 18HDA v ~a v THRERL
ENDHZEEHLNICLE, EHIT, & 16

A2 b ICAFET S niR-33b 1%, & FED
FOMENFED miR-33b 522N —FKT B T
CERHLEM™ZLE (X)),

=

|

£°s

I

TGCTGTTR0/

T
L miR-330 miR-330x

6
T00T6C T AGGOAMGC

X1 SREBP-LE{=FDENFER D LLER
SREBP-LE{RFA > FOUTRE D55 iR THE 1= fEE (FAE R
MEL FOHIZmiR-33bERIINEENS,

(2) 7% SREBP-1 i#E{n¥ & miR-33b HIi&

I, g, B RO WM TIRS . FD
DM THEBEREZRIIZBO o Te i, »
THNOBET BATIE CORBEEICH T, K&
THENGHEAE (PNJ=E : Sc fat (in) &4ME @ Sc
fat (out) OWJS7) TORBENHEIZ 3fF
BESWI L2 RLE (M2), &5, B F
RENGHHSERIC 3315 5 miR-33b & SREBP-1 i&{n+
RN THZ EDBHONE R oT-, 2
T, miR-33b 37 ¥ OIRIAMIIZI T B IRE
BRI B O RERO LB 2T,



m Muscle
OLiver

B Sc fat (in)
Sc fat (out)

N W B~ O

A

SREBP-1 miR33b
2 JASREBP-1&miR-33biEIEFRIBOMEE D H
(3) 7 % PSPA HEMAAKIZ miR-33b AT 5

—

Zrickn, E’%’"é‘ﬁk%bﬂﬁi‘ T LT
(X3 AR Yefr S A7 B o
0d 2d 4d 8d 12d 16d
N N 27
Growth
B.

Differentiation

C.
Differentiation
+ miR-NC

D.
Differentiation
+ miR-33b

X3 PSPAfERAE AL DHEFRIZEALIZH (FHmIR-33bDEHE

miR-33b DIERGEA CTdH 5 SCAP R HL & (&
It BEO, 2o 7EOW) X, R
X & H_THEICHAD Lz, S 512, SREBP-1
FEELELZ T, BEARELRTTHD
FASN (Fatty acid synthase). 3 X TN, SCD1
(Stearoyl—CoA desaturase 1) ZFIHLENH
DL (K4), D=, miR-33b 1T
Es T CTd % SCAP FBUZ A2 MIF L,

ZOREFE, SREBP-1 JEMENBD L7280, #x
G A = D HEE A KRB AR R BN
il S A, JREERRE A L 2 & AVURE X

iz,
L2y, BFEEO niR-33b 2SEA X
niziz b oo %>E>7f\ SCAP. ¥ X OX, SREBP-1

BB E O X/ E <, miR-33b ©
smwwmpl+®%EAﬁﬁ% WXk 5%
HiL, BREME ST=OTIIRWh LR SN
%, & Z T, SREBP-1 & & bICHEEARRE
R RBOPRTICE BT & 2> LT
M o L A PPAR y  ( Peroxisome
proliferator—activated protein gamma) &
GFEBUT DWW T miR-33b DR R A HE L
oo ZORER, IR CEMICREBLT DT
AV 7 —ALTd5PPARY 2 B FRE &I
miR-33b WALV, HEICELTLHZ L%
HonE L (K4), IBEEHRARBE D9

. SCD1 % SREBP-1 7217 C72 < . PPARy IT%
REHIEZSZIT 52 NN TWES, 2D

L BT D X DI SCD1 Ein T RBLEN
Wb Lz mlgetEn® 5 (¥ 4), 2o X 51T,
miR-33b (X, M4 ¥ T48 L 7= SCAP/SREBP-1 %MD
A P00 miR-33b 2000 4 PPARY2 sy e
30,000 wdeb M
__ 25000 1000 1 adep 39<B
g 20000 229 o |
£ 1500 60 1 SCD-1 sdeh
=] acch
W 10,000 | 4.0 1 ; 'i
] abpa
£ 5000 20 A chaa dcba
E 0 . J —a_ =& 5 |l |Fh-ll'h-._|rhl il |
g %0 ABCA1 20 FASN
o 20 | ’_[ e gbf abbb
2 ccha bbas deba ¢
] ccba 10 17
2 1.0 A
Foop il mmmﬁﬂ
15 1 SREBP-1 ., '° SCAP
1.0 H cbfa chaa e, ey 10 45 abep B"
0.0 T T .m. T v 0.0 l]]

0d 2d 4d 8d 12d 16d 0d 2d 4d 8d 12d 16d

SREBP-1

SCAP

20

Boba

15
1.0
05

Relative protein
expression

0.0
0d 2d 4d 8d 12d 16d

B4 PSPANDMRIIDJAICEDBET BEVE (T ERRBEOLH
HENI & RAR S DHNHNZ AN Z . PPAR v 12 & 2 JiF

0d 2d 4d 8d 12d 16d

G AR %@%&f# Licky, 7
Z ARz B 2 IR E A R E O I B
S L7 EnREInz,

Stk f&h%mw®mm3%%ﬁg&ﬁ
ElfIcEs T 2 EVMIasb, BLON B8
BRELEOBR, HDOWE, T AERIICR
LN DR DR EDER L OB L
EALMNCTAHZEICED., AREEIZBY
TN R 72 R 2 BT 0 B &\ 1) 1 F 72 A 9E D
HeEE TEL TWDH, £/, miR-33b NED
K 912 LT PPARy R DHREE G BRI 12 5%
ERIFELEN, TEEVMBICE TS
miR-33b DB A2 7 v —= 7% 4

FEMFFIEC LY | IENIE RGeS kT
DR DOFHEMRNZ DN THRETT D,
AWFFE R L, 72 ORIz s T %

IR BEARBRENERHINNS Z LIk
., BFETLEME L THL T ZOAF BN
EEY, ZRAF—REHEE T DK ED A
B = XALEICH G L9 5,

5. E/RIERRE
(WFgefRzE . Wt
=)

Gy HHE R OSEHERTF 7881



CMERERm L) (B0 )

p=118

PR G2

M. Taniguchi, I, Nakajima, T. Awata, S.
Mikawa. Effect of miR-33b on porcine
adipocytes differentiation and
development. Plant & Animal Genome XIX
conference. 2011.1.17, San Diego, CA, USA

HOREE, PR, SEHLZ, EFE. 7
2 Rz TR O /LR BGR R ICB T B~
47 v RNA O, & 34 [/l A ARy T-EWE
DS 2011, 12. 16, K

(X&) GFo )

(PEZEIY PERE)
ORI (G0 #4)

Py
T
MR
FHSE -
&7
HFEFH B -
ENF DR

OB (B0 1)

Py
FHE
HEFIZ -
T
&7
BAFHHE
ENF DR

(% Dfth)
R Bt

6. WFITHLR

() ArgefEH
MNIATEOE N A MBI TCrT - A
W7 ) DFGE T X — TR ) LT
ger=v b~ - LHIFIFE B

A0 HEE (TANIGUCHI  MASAAKT)

Wr7ed 25 1 60531431

(2) WHFE53 14
C )

WMEE &




