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Specific Labeling of Mouse 3T3-L1 Preadipocyte Cdl Line
wth Green Huorescent Protein
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Abstract A vector of p aP2-pronoter- EGFP was congructed and introduced into mouse 3T3L 1 preadipocyte
cdls, a cdl line derived from mouse Swiss3T3 cdls that were ilated from nouse embryo , to make the cells
labelled with enhanced green fl uorescent protein (EGFP) whose expresson was controlled by the promoter of
adipose gecific gene aP2. The cdls were then induced to differentiate and the eqresson of aP2 was
detected by EGFPmicrosoopy and RT-PCR assays. The EGFP gene was tranderred into the mouse 3T3L1
preadipocyte cells, and EGFP expresson and lipid accumulation were observed during differertiation. The
expresdon of aP2 was gable and smilar to the exresson of EGFP. A preadipocyte cdl line expressng EGFP
was obtained under the control of the pronoter of adipocyte Pecific expresson gene aP2 , and the preadipocyte
cdl line was ecificaly labelled. The cdl line provides a powerful approach for the research of adipocyte
differentiation and for the screening of anti-obedty and anti- diabetes drugs.
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Adipose tissue is now regarded as not only an energy Adipocyte fatty-acid-binding protein (aP2) is a member
gorage organ but d < an important endocrine one because o the intracdlular fatty-acickbinding protein ( FABP)
it secrets many hornones and hornonerlike peptides that fam'Iy”] , and a9 an inportant protein in regulating lipid
play important roles in adipocyte differentiation , obesty  metabolism and sysemic insulin ressance®® . It was
formation and type 2 diabetes development'™ *'.

Received :January 7 ,2004 ; Accepted :March 5 ,2004
Qupported by Nationd High Techrology Research and Development Program of China(863 Program) (No. 2003AA273432)
* Qorregponding author : Td : (010) 62751858 , Emil :zhangeb @pku. edu. cn
:2004-01-07 , :2004-03-05
(83 ) (No. 2003AA273432)
* Tel : (010) 62751858 , E il :zhangch @pku. edu. cn



584 Chinese Journd of Biochemi gry and Molecuar Biology

Vol. 20

well edablished that the expresson of aP2 gene in 3T3
L1 cdls was oconpletdly dependent on the cdl’ s
differentiation , that is, the gene is not expressed a al in
undifferentiated preadipocytes, and beginsto be expressed
when the cels are induced to differentiate into
adipocytes ' | inrplicating that the gene aP2 is a marker
indicating the differentiation gatus of preadipocytes into
adipocytes.

Mouse 3T3L1 preadipocyte is the initidly
egablished cdl line® that has been widdy used in the
researches of lipid metaboliam, adipocyte differentiation ,
and the researches for ecific genes from adipose tissue
and their functions. It would he rore convenient for the
above mentioned reszarcnes if the cell swere labdled with
a reporter that could indicate the: diff erentiation process.
EGFP is a mutant of G-P that abgorbs blue light and
emits green fluorescence  that it provides an dficient
way to identify the labelled cells and slit to be used as
such a reporter™ .

This research was carried out to labd the nouse
3T3L1 preadipocyte cdl line with EGFP that was
expresed under control of the pronoter of aP2, a gene
gecificdly epresed in adipose tissue, in order to
provide a usful tool for the researches of adipocyte
differentiation and for the screening of anti-obesity and
arti- diabetes drugs.

1 Materialsand Methods

1.1 Cdl culture

3T3-L1 preadipocytes were cultured and induced to
differentiate as we reported previoudy'™ .
1.2 Condruction o paP2-promoter- EGFP plasmid

The aP2 pronoter was cloned by PCR from mouse
gerome  usdng oligpnudeotide  primers  ( 5-
TTTATTAATTCCCATTCGTAAATAGCCATG3 ) and
(5-TTTGTACCAA GACACA GCTCCTCCTCGA-3 ) inclur
dng A2 and Kpn linkers for the two ends. PCR
products were digeged with Ase  and Kpn and cloned
intothe A= /Kpn dte o p EGFP-N;. The resultant
ocondruct p aP2- EGFP was linearized with Apal.  before
trandection.
1.3 Genetrander

The linearized p aP2-pronoter- EGFP plasmid (20
Mg) was introduced into 3T3L1 preadipocytes by
electroporation in 0.8 ml FBS a 300V, 9600 F. (418
(400 mg/L) was added into the medium and the gable
trandected cells were slected dter 7 10 days.
1.4 RNA isdation and RT-PCR assays

Totad RNA was iolated from cels every day usng
Catrinox (TaKaRa INC) as described by the supplier.
Hra-drand cDNA was syntheszed with random primers
by R-PCR udng totd RNA as terplate. PCR was
pefformed for each par o <ecific primers of 5'-
TTGTGAAGICCTCATAGRCAGTG3® and 5-TGACT
CATCCCCTTTCATAAAC 3 for mouse aP2 mRNA , and

5-TTCCTTICTTGGGTATGAAT3 and 5- GAGCAATG
ATCTTGATCTTG3 for the house-kesping genef-actin
MRNA. The PCR products were quantitetively anayzed
by agaoe gd dectrophoress in the presence o
BBr.

2 Resaults

2.1 \Vector condruction and gene introduction

The insertion of aP2 pronoter into Ase  / Kpn
dtes of p EGFP-N3 forms the p aP2-pronoter- EGFP
vector as sown in Hg 1. The vector p aP2-pronoter-
EGFP was introduced into 3T3L1 preadipocytes by
el ectroporation followed by (418 res sance slection.
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Fig.1 Mep o plaamid p aP2-pronoter- EGFP

2.2 Differentiation induction

Bedore differentiation, the labeled 3T3L1 cdls
diglayed the nmophology of fibroblas and showed mo
EGFP expresson as down in FHg. 2A and FHg.2B. The
cels began to become round and sowed high EGFP
expresson when being induced to differertiate as shown in
Fg. 2C and Hg. 2D. These results suggested that the
EGFP gene and the pronoter of aP2 might be integrated
into the cdl’ s genrome and that the gene aP2 began to
express when the preadipocytes were induced to
differentiate. The mature adipocytes dter induction for 6
days became norpholog caly round and accumulated large
anmount o lipid when gtained with Oil Red O as shown in
Fg.3. The above resuts inplied tha the preadipocyte
cells labelled with the marker of aP2 gene expresion was
well egtablished.
2.3 Confirmation of endogenous aP2 expression

RT-PCR assys were peformed to oorfirm the
endogerous aP2 expresson in these cdls. The assys
showed that the aP2 mRNA could not be detected in the
cells before differentiation induction for 1 day, and is
detected in the cdls of nore than 1 day dter
differentiation induction (Fg. 4). Thes results were
smilar to that of EGFP expressons in these two types of
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Fig.2 EGFP epresions in the cdls before and &ter dfferentiation
induction

A Cdls beore differentiation induction under vishble light

B : Cdls before differentiation induction under fluorescence

C: Cdls dter 6 days o differentiation induction under vishle light

D: Cdls dter 6 daysof differentiation induction under fluorescence
(Orignd megnification 400 x )

Fig.3 Cdlsdter 6 daysd differentiation induction gained with Ol Red O
(Origind maegnification 400 x )

cdls as shown in Fg. 2, indicating that the expresson of
EGFP authertically represented the edresson of
endbgerous aP2 gene and that the preadipocyte cdl line
labelled with EGFP worked well .

3 Discussion

Obedgty is a <serious problem in indudridized
oountries and oontributing to several diseases including
type 2 diabetes, hypertenson and atheroscleros s | and
results from an excessve accumulation of white adipose
tissue conposed of preadipocytes and adipocytes, which
play a centra role in energy Sorage“z]. Recent qudies

showed that fat tissue secrets many hormmones and peptides
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Fig.4 RTPCR assys dowing the expresions of aP2 and B-actin
during the differentiation of 3T3-L1 cells

Totd RNAs were extracted from the 3T3L1 cdls of dfferentiaion
inductionfor day O (lane 1) , day 1 (lane 2) , day 2 (lane 3) , day 3
(are 4) , day 4 (lane 5) , day 5 (lane 6) and day 6 (larne 7)
regectively. The mRNAs were used as tenplates for anplifications by
RT-PCR udng primers gexificaly desgned for aP2 andB-actin. Lane 8
was DNA merker DL2000

that play cruciad roles in maintaining energy baance in
vertebrates and in the development of obedty and type 2
diabetes’ *. Asthe invegigationsinto preadipocytes and
adipocytes are nore and nore of inportance, an in vitro
sydem suitable for dudying adipogeness and
differentiation process is dedrable.

The nouse 3T3L1 preadipocyte cdl line has been
the nog dudied cdl line for these purposes because it
can be differentisted into adipocytes by hormmona
treatment. Neverthdess, the preadipocyte cdl lines
edablished to date are lack of a gecific marker that can
indicate the cdl differentiation gatus.

The adipocyte fatty-acid-binding protein , aP2 , plays
an important role in regulating sysemic insulin res sance
lipid metabolisn, and obesty formation®®. The
pronoter of aP2 corntains two adipose pecific dements
(FSEL and FB2)'"® | o the expresson of aP2 gene
can be used as the marker indicating the cdl
differentiation gatus.

In this research , we edablished an EGFP-labeled
mouse 3T3L1 preadipocyte cdl line in which the
expresson of EGFP was under the ocontrol of aP2
pronoter. The expresson patternsof EGFP and RT-PCR
assys denondrated tha the expresson o EGFP
authenticaly represented the endogenous expresson of
aP2. The edablishment of this gecificaly labeled cdll
line provides a powerful tool for invesigating adipocyte
differentiation, underganding the aetiology o lipid
metalolic diorders, and screening anti-obedty and anti-
diabetes drugs.

Further gudies are bei ng focused on the screening of
gmall molecules with the cell mode we egablished in this
research from Chinese herbs, a vas reurce of chemicas
with anti-obedty and arnti-diabetes activities. The
advantage of EGFP as a reporter is a great convenience to
observe its eqpresson with naked eyes © tha one can
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eadly follow the whole differentiation process.
Nevertheless, a reporter , whose expresson intendty can
be ooncisdly quartitativdly determined, is dgrongy
recommended , because a cell modd with such a reporter
can be used in highrthroughput screening for active
nolecules. GQven this, we are now egablishing the cdll
line with luciferase as a reporter in order to quartitatively
determine aP2 expresson during the cdll differentiation.
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