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Expression changes of protein tyrosine phosphatase 1B during differentiation of 3T3-L.1 preadipocytes

CHEN Yue, ZOU Da-jin* , ZHANG Zheng, WANG Miao, WU Jie (Department of Endocrinology, Changhai Hospital,
Second Military Medical University, Shanghai 200433, China)
[ABSTRACT] Objective: To observe the expression changes of protein tyrosine phosphatase 1B (PTP1B) mRNA and protein
during the differentiation of 3T3-L1 preadipocytes, so as to explore the relationship between PTP1B and adipocytes
differentiation. Methods: 3T3-1.1 preadipocytes were cultured in vitro and were induced to differentiate into mature adipocytes;
the differentiation of adipocytes was assessed through detecting expression of peroxisome proliferator-activated receptor-gamma
2 (PPARY2 ) mRNA by RT-PCR and oil red O staining. Expression of PTP1B in adipocytes was detected by RT-PCR and
Western blot during differentiation. Results: With the progression of 3T3-L1 cell differentiation, oil red O staining showed that
the lipid droplets increased gradually to 90 % of the vision field; meanwhile, the expression of PPARY2 also increased gradually
suggesting the proliferation and maturation of the preadipocytes. The expression of PTP1B mRNA and protein decreased in
3T3-L1 preadipocytes with their differentiation and maturation; the expression reached the lowest level in mature adipocytes.
Conclusion; Expression of PTP1B mRNA and protein decreases during the differentiation of preadipocytes, indicating a role for
PTPI1B in the maturation of adipocytes.
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1.1 A# 37T3-L1 A A5 40 M bk il b 7 1 3 <6 B2
B N 0 W B 2 B 2 O B N SRR R W A
Novo Nordisk 2 7] ; #i ZE K # (DEX) | 3-7 T 2&-1-
FH 3L 26 12 14 (3-isobutyl-1-methylxanthine, MIX) g
F Sigma /A 7l ; DMEM 40 Jifd 55 32 W W A Gibeo 24
Al IR AE LT (FBSO W A LS A ARE
R 7, DMSO mE %46 T ™ dh ., RT-PCR 3%
353K M ', TRIzol K 3£ [ Invitrogen 2 H] 7= f,
ANTP,Oligo(dT) Primer, M-MLV ¥ 5% 5% fifi y 3%
Promega 2~ ® 7= @i, Taq B, DNA Marker
DL2000 W H KiEFAY TRARAR, LR Em
R Z. g (DEPC) (B IR M . RNasin I B g T A9
TAEEARS ARAF S YW AT AY TR
FARMR S AH RS TG, Western E[J 75 52 5 32 7
L BN Z e PTPIB $TiR I [ Upstate 4= 4 4
RAHE L EPUNR PO A E5EA A,

1.2 3T3-L1@mpaeyidfifilk 54514 4 3T3-L1
RS 107 40 B B2 FhF 6 FL G FE 00, R 58 4 85 3R i
(10%FBS+100 U/ml # % % + 100 U/ml #f % %
=B DMEM) L 7E 37°C (5% 19 CO. 55 F T #5537, 4
2d¥W 1R, FABRAKZEZLMA)SE 2 d R
oAb, BAR L TR o B SR W4 S 1% 0.5 mmol/
L MIX.0. 25 ymol/ L DEX Ml 10 pg/ ml & R 1
TR E 48 h, FFHL LIS 10 pg/ ml BB R
M55 R IR MM E 48 h, B 5 DA & AE 35 5500 1Y
SERRE AL 2 d BRI 1 IR AR
10 H 95% DL I 4 g E 25 43 4k S 18 20 A9 1S i 40 i
WS S L5 1~ 10 H AL TR H 40 b 1 72 19 40
L, —70°C AR,

1.3 3T3-L1Mghampeiie Ofée RHML O
Y (a, %5 A AL UGG 3T3-L1 IS4, 4 0. 01
mmol/L PBS ¥t 3 ¥, 10% £ 2 H & & 2 i 10
min, PBS ¥4 55 41 BT 20 min, AGHZL O 3
WML, 5 10 min J5 ] 60 % 5 P9 E 3% 20 g
WL LA EBRZ R, B LABZEKBE 3~4 K
Jo AR ARKE Y4 A% 2 min, FHKBE 5~10 min,
ERERTECC AR S E S DI

1.4 3T3-L1 7 B8 M 2 B o AL it A2 o i B AL 4 Ba AR
¥ My E A Z AR y2 (PPARY2) mRNA #9 &k
H TRIzol X7 & 43 B & W 3T3-1L1 Tij i iy 40 e i5 =
S 1~10 H A4 A RNA, FHE A 66
THR I RNA Wk B2 5 4 B, 25K Do, /Doso W AE TE
1.8~2.0Z la], % ] RT-PCR % # il PPARYy2

mRNA %5, RT. & FHAMW 5 g 19 RNA, fITA
RNasin 0. 5 pl, it A DEPC /K Z B AR B R 10 .
70°C/K 5 min, vk E 5 min, FFHIA 5XRT buffer
5 ul ,RNasin 0.5 pl\ MLV 1 ;1,100 mmol/L dNTP
0.5 pl.Oligo(dT) 1 pl, LA DEPC 7K %2 SR BN
25 ul.40°C K 60 min, 70°C 7KV 15 min, 7K 12 1k
RN, PCR RN : AT 5 H 519, PPARY2
FHE 58 5'-TGG AAT TAG ATG ACA GCG
ACT TGG-3', Fl#51% 5'-CTG GAG CAG CTT
GGC AAA CA-3",PCR /”¥) 2l 182 bp;B-actin il
514 5'-AGC CAT GTA CGT AGC CAT CC-3', F
W54 5'-CTC TCA GCT GTG GTG GTG AA-3',
PCR 7##J 4 228 bp, PCR WK FR K cDNA 1 pl,
10X PCR buffer 2.5 pul,dNTP 0.5 pl , 10 pmol/L
PPARY2 .B-actin b i3 #4% 0.5 pl. Taq B 0. 3
pl, DEPC K4 JE 25 pl, #7738 25 1. 94°C TAZHE 5
min, ZJ5 94°CAEME 30 s,57°C il K 30 s,72°C ZE fif
30 s, ¥ 18 30 MEIS, B J5 72°C ZEM 10 min, 4°C £
1ER R, PCR =Ry . BL PCR 724 5 pl. e
T 1% BN B BEI 0. 5 X TBE N HL UK 2% thifg . 100 V
H H HL UK 30 min, PCR ;=¥ 78 48 14k i LA 8 52 40
M8, Kodak digital science 310 43 8 i ¥k &% 747 %% &
{H.PPARY2 2K mRNA 335 K DLz 3 [H 4545
B RE 7 Bractin FE A Rl B BE 0 H 43R (V) RO,

1.5 3T3-L1 7§ W @m je AL it 42 & PTP1B mR-
NA & ik W4 3T3-L1 fiHg B 40 i i 5 4 1L 58
1~10H K40 Mg . RNA #f#8 e/ 38 5 ik W B, RA
RT-PCR ¥4 PTP1B mRNA f ik, RT K ik
[ F; PCR & W : PTPIB L 514 5'-AGT ACG
ACA GTT GGA GTT GG-3', Fif51 ¥ 5'-TCG
GGT GGA AGG TCT AGA TC-3', PCR =¥ K
450 bp;B-actin L 1fE 514 5'-GAC GAG GCC CAG
AGC AAG AGA GG-3', M5 % 5'-GAT CCA
CAT CTG CTG GAA GGT GGA C-3',PCR /=¥
4 906 bp, PCR RMLIAFR N cDNA 1 pl, 10 X PCR
buffer 2.5 pl,dNTP 0.5 pl » 10 pmol/L PTP1B,3-
actin - FilF5I1#145 0.5 pl, Taq B 0. 3 1, DEPC K
R 25 pl, TS 94°C BAEYE 5 min, ZJF 94°C
AgPE 30 s,57°CiHk 30 s,72°CHEK 30 s, 974 30 4>
TEH 5 72°C #EK 10 min,4°C& L, PCR ™
PRGN B PCR 724 5l JINEE T 1 % B i A ot
JiE,0.5 X TBE A MLk % v 3, 100 V H & HL ¥k 30
min, PCR 7 ¥ 1 55 A 2635 AL B 52 41 . Kodak
digital science310 43 M7 HL ¥k 4% 47 % F£ {H, PTP1B
mRNA AR IKF Lz P 2645 % B Bractin B
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1.6 3T3-L1 s s mpe o teid 22 PTPIB % &
RAKF R Western I3 PTP1B & H
FIB/KF, W 3T3-L1 i i iy 240 i 4 fL 5% 1~ 10
H A4 M, 319 PBS VeI I A2 W[50 mmol/L
Tris « HCIl pH 7.5, 150 mmol/L NaCl, 1% NP-
40, 1 mmol/L. Na; VO.,, 1 mmol/L. NaF, 2. 5
mmol/L sodium pyrophosphate, 1 mmol/L B-glyc-
erolphosphate, 1 mmol/LL EDTA, 1 mmol/L
EGTA, 1 pg/ml leupeptin, 1 mmol/L PMSF (il i
FOAAO T, VK B RCE 30 min, H HCAH M 24 f5 90, 4°C
10 000 r/min B0 15 min J& W& 17 B B7 4l 42
FEH L Lowry &, L 50 pg FEMIEIT SDS-PAGE
ALK T H R ASORE R RS R A TR AT A AR
(Schleicher and Scheell 22 F]) , LA 5% JIi B &5 45 £ 4]
1 h, TBST[ 20 mmol/L Tris « HCI(pH 7. 6) -+ 150
mmol/L NaCl 4 0. 1% Tween 20]%E 3 K, &K 5
min, 7 5% BSA # B¢ — L. W H 2 h, TBST ¥t 3
B 5 min, 5% JBEIE WA B B — BT F 1 h,
TBST ¥k 3 %, IR 5~ 10 min, 5 Lh b2 & ek
(ECL) 2%, Kodak digital science310 43 Hi, Ik 2%
B (HL PTPIB & 11 3R 3k K P LU 2 i 2 B L
GAPDH 4 % B B 4 L (V) R,
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IV 328 i 1o 0 TR 2JS [ R B 0 B A% R 3% T 3 K
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B AN BT 1S 22 01 Al A S B R R RR T s B 2 LR
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149 1 I 448, 92 B0y 00 L B = R R AR R R 1 i
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Fig 1 Oil red O staining during differentiation
of 3T3-L1 preadipocytes( X 100)
A:3T3-L1 preadipocytes; B: Mature 3T3-L1 adipocytes

2.2 3T3-L1 &7 8 W @ i 5 it 42 PPARY2 mR-
NA £ &4 PPARy2 mRNA /KE7E 3T3-L1 B
J 7 4 B o 2R SR ARG L BB R o A D A SR
REBARM.EHESFMAE 9~10 H H KK E i
15 - B2 B 7 40 B 431k o8 4 R (L 2)

PPAR Y2
—— (182 bp)

factin
228 bp)

E 2 3T3-L1BIASRAT AR S5 L2 1 PPARY2 mRNA RiZH T
Fig 2 Expression of PPARY2 mRNA during differentiation of 3T3-L1 adipocytes
M:Marker; 1-10:1-10 d during the differentiation of 3T3-L.1 preadipocytes, respectively
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2.3 3T3-L1 & A5 W @ i o 4k it 42 + PTP1B mR-
NA &k 4 3T3-L1 i i i 40 i 5 = o b i 72
H,PTPIB mRNA KiLk7ESH 1 HERF & . MER T
A3 A 2R B A Rk B A AR, A 10 H R
17 248 L 56 4 AT R 2 e IR A (BT 3) . i S oAb
1~ 10 H PTPIB mRNA i X % ik & 4 5 N
(98.15+0.70)%.,(98. 02 + 0. 81) %, (96. 67 +

10 9 8 7 6 5

[-actin

(906 bp) ——
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0.66) % ,(87. 64 0. 18) %, (85. 83+ 0. 46) %,
(79.61+0. 57) %, (75. 03 +0. 32) %, (70. 07 +
5.44) % .(23.15+0.32) % M1 (23. 33+ 1. 40) %,
PSS 1~3 H 5 4~8 H 5 9~10 H &K
BEAH N RIAR W B 2% 5 & W Be 2 [| ] I PTP1B
mRNA Fik 2% 5 8% (P<0.01),

S
%}
]

M bp

— 2000

3 3T3-L1 BIBERA AR S L3 72 ¥ PTP1B mRNA RiZHE K
Fig 3 Expression of PTP1B mRNA during differentiation of 3T3-L1 adipocytes

M:Marker; 1-10:1-10 d during the differentiation of 3T3-L1 preadipocytes, respectively

2.4 3T3-L1ATR§ s tm B o 4L it 2 % PTPIB & &
KPFE A 3T3-L1 B G Wi 40 i 5 5 4 4k i # v s
PTPIB & HFE A M5 H mRNA Rk 017, 1
WS 1 B FE s W E S o 1600 % 7 s
FEAKFEZ WAL, B85 90 HE A RL R FD, 5
10 F A& 05 40 it 78 42 il it ik i (B 4, iS00
% 1 ~10 H PTP1B & H M X £ ik & 40l h
(62.27+0. 54) %, (61. 70 0. 44) %, (61. 44 +
0.08) % .(41. 77 £ 0. 57) %, (39. 97 = 0. 36) % .
(37.39+0. 50) %, (35. 59 + 0. 98) %, (29. 06 +
1.24) % .(13.28+0. 78) % F1 (3. 52+0. 06) %, H
PSS 1~3 H 5 4~8 HAHAWNERILAKR I
BES HESHMMEE 1~3H . H4~8 H.HEOH
M 10 HEMBZE AL PTPIBEARKLZS B
F(P<<0.01),

1 2 3 4 5 6 7 8 9 10

SoaseeRe~ ..

B 4 3T3-L1 BIBERTARES S U
HiEF PTPIB EHKFEHEK
Fig 4 Expression of PTP1B protein during
differentiation of 3T3-L1 adipocytes
1-10:1-10 d during the differentiation of 3T3-1.1 preadipocytes, respectively
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H T PTP1B Al fff InsR J IRSs % nm L, —
BN RS R G55 0 Aot s R
T AR IR 8 B 5T R I AR R IR YT 2 BUBE IR 9 L JIE
R S5 AR 5 005 14 DT 1) L A SR B 22 LE A
WESE , 76 E K& g WL, PTPLB /K1 B AR AT fe /)
BRUFF JUE B B % LA 2 TnsR R TIRSs 852 1k W 33
SR, S W B 2R OV 1Y A5 bR A0 R 5 R 5 S A ALK
] % B AL B H7 (insulin stimulated whole-body glu-
cose disposal, ISGD) . ZF & T},

SR BF 5T A R B, PTPLB X JB £ 3 SOk ik
IEEAFEE W AR b, ERAERETE
L FLIRC B R AR AR R R T 4H 2 b 20
HARARF BRI, Venable FH Ed #i5 A PTP1IB
(¥ 3T3-L1 A7 40 Bg v %% B, PTP1B /K -1 & ol fff
Jii 17 2 v JB % 2R R AY TnsR &2 TRS-1 W R 1k A%
B K T Ui iY B B BEULES 3 B8 (phosphatidylinos-
itol 3-kinase, PI3K) i 1 ¥ 9 > 50 % ~ 60 % , fif Xf
T 5 2R A T 1 ) AW e ds i LR A L 0 IS A
e RWEE X TC W i 0 . Shimizu %0 76 B 5 R 4K
PUR B ML F] , 5 PTP1B /K0l 5] & ik o
B 5 o4 45 & T M -1a(sterol regulatory element-
binding protein, SREBP-1a) }-1c mRNA 3 ik 1
o, o T S 2k A I 3 R G0 i I R & LR (fatty acid
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synthase, FAS) # ik, PTPIBN1 ' /N KU Wi
A= CRE T WY LSS LR B R BRI B S S RIS e
HE— 250 T 4R R X P AR B 00 09 B 2 AR A AR
I35 248 P A R ) T Sl 9/ 0 T A 7 240 L 6 o O G Wb 3
b, A% PTP1B /K -1 ob/ob /N BN 2 B B i
(A T R S T i U SR S R TR
/B, SREBP-1 K¢ H R i 8 5 3£ A spot14 Ml FAS LU
N B At B% g € PR N i 25 H 8 B (lipoprotein lipase,
LPL) fil PPARy 5 £k R FREEY, RAM
ST R R B4 PTP1B ASO AL B 5 9 ob/ob
/NERRR I L 2 2 55 g 15 o3 Ak B RE b & 2B Y i TR 3%
BRI, LR, B PTPIB X T HE Wi 4141

[ 5 AT 5 T R I 2 ORGSR LR A
H PTP1B 7K FAR b 0 AT DL 35 52 i 21 15 7 40 i ()
Srfk g B HE R LA KRR B & A, SR, PTPLB X
TR UIE =55 T,

A 5% SR R A0 K % /N B3 T3-L1 iy g i 40
i, 45 AL 0.5 mmol/L MIX,0. 25 pmol/L DEX
1 pe/ml B 20 58 4 35 35 W5 5 s 105 40 i 4y
b, IE LI AT O Yo K g 105 40 is 9 PPARy2 JEpH
FEIRNG 0 S W RE 7 20 43 Ak A R B, B PTPLB
B IR R B 1R T RE D A0 A b 2 i KOF 3R Gk Bl B IR
U 240 JEL Ak 3, He mRINA FER 12638 3% i 0 20
6 7 40 8 5 4 Ak A [ 2 B G, H: mRNA Al
B RIB G5 IR D7 4B 53 Ak B BT AR SR 5 O i A
TP R T — B0 . Bence %R FH 41 204% 5 1 R BR
PTPIB 3K, & B2 50 PTPIBN1 /N B
AR o T R S AR B BT B BE (diet induced obesi-
ty, DIO) BHEPHT , HoAth To 18 2 IFIE 15 LA 2 4= B
PER PTPIBNL /N R B 1 DIO, JGH 2 5 15
HZUPTPIBNL /AR BT S 3 mE y  , 45
PR BEAE DR 5T vh BT W46 2 ) PTP1B /K F B AL & 34
/NER I AR R ) R FT g R R T AR R &
RGPt PTPIB S = vl 51 & 4 & v 4
SRR 1 iR BT B

W2 C 2R W, 5 7 40 i ) Be B A5 ik
B2l I R R A I R KB A O B R N, A
N RN L VF 2 A6 1R 7 20 4y Ak ik R e 3R 3k B B
Jiney 2 A, 4§ % sk ¥ SREBP1, PPARy2 #il
CCAAT 58 745 45 45 1 (CCAAT enhancer bind-
ing proteins. C/EBPs) J—#£ 5 g Qi A 56 i 3L A
TR i TR A B SURE A TP Ay 1R 224 ik i A0 H Ik

TR I L D S A AE I ob/ob /N BRI 7 41 i
BRI ARG T — S I 7 20 WA A AR IR BRI
59 R A A A JRE /D BN I 240 M v s R i 2 B
715 HEJRE /DN BRUFRD 3 7 448 D 1 7 A A 26 00T o B2 B9 i
Ji 10 i i 28 4k . e R UL PTPLB 7K 1Y AR
SRR T 107 0 L v R B R AR S S g AR TE W
LR AEH T A0 A i R R A e A
FH 558 B v U 2 i L v R B 3R 52 MR 5
SR WA B B[R] R B 1 R AE /N SRR
REURMERIEHL,
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