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[(# ZE] [EHMY I SOCS3 X 3T3-L1 i =iy sz ma . LY LL/NBUSS I 41 282 B RNA Sy B4 .
RT-PCR $"# SOCS3 #£ A, ¥ H % ¢ & pMDI18-T Simple, # @& pMD18-T-SOCS3 & 41 & #7, 2 I JF % iF J5 . L)
pMDI18-T-SOCS3 K it ¥ # SOCS3 #H % H 7 & pEGFP-N1, iy 2 B8 & 41 i ki pEGFP-N1-SOCS3 .l | 1F 4
5 A5 A BB pEGFP-N1-SOCS3 #% 3¢ 3T3-L1 4 fifd . 2¢ 6 T W% GFP 1y £ ik, RT-PCR Il Western blotting 5 Il 41
M SOCS3 mRNA FIEE [ 33k WAL P8 =) 28k . L4523 7 2 8 . pMD18-T-SOCS3 1 pEGFP-N1-SOCS3
YRR IR 51 I A 5% R 100 %6 5 78 2¢ % i S B T & B, g ST AR 41 f SOCS3 4l ¥4 GFP [ ik s RT-PCR Ml Western
blotting &Il B , 3T3-L1 41 ffig F SOCS3 mRNA ik i Z 75 (P<C0. 05) ; Hoechst 33258 4t {0, & B, SOCS3 2H 1) 41
JJA T % s Bax Al c-myc 3L ) mRNA KKK 3% Tk (P<C0. 05, bel-2 il mel-1 3 36 3Kk K7 i 3 A (P<<
0.05), K451 SOCS3 Xt Hg 1y 40 M 94 7~ Y & A= A PR A

[E&iE] 40T SOCS3; pEGFP-N1
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Construction of mice SOCS 3 eukaryotic vector and
its effects on 3T3-L1 cells apoptosis

AN Lei*,SUN Chan®,XIE Yun-fei", WANG Yong",LV Bin",SUN Chao"

(a College of Veterinary Medicine ,b College of Animal Science and Technology »
Northwest A& F University ,Yangling » Shaanxi 712100, China)

Abstract: [Objective] The research is aimed at discussing the effects of SOCS3 on 3T3-1.1 Lipoapopto-
sis. [Method) With RNA extracted from mice adipose tissue as a template, SOCS3 was amplified to
pMDI18-T by RT-PCR and recombinant plasmid pMDI18-T-SOCS3 was constructed. After sequencing,
SOCS3 was amplified to pEGFP-N1 with pMD18-T-SOCS3 as a template and the eukaryotic recombinant
plasmid pEGFP-N1-SOCS3 was contructed, after sequencing the pEGFP-N1-SOCS3. GFP under the fluo-
rescence microscope is expressed and the expressions of SOCS3 mRNA and protein by RT-PCR and West-
ern blotting was used to detect the change of apoptosis. [Result] The recombinant plasmid pMD18-T-
SOCS3 and pEGFP-N1-SOCS3 are qualified to be right by sequence identification in genbank; Lipo-
fectamine group and SOCS3 group show that GFP is expressed under the fluorescence microscopy; SOCS3
mRNA and protein in the cells detected by RT-PCR and Western blotting express significantly (P<C0. 05).
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The apoptosis of SOCS3 group increased significant after Hoechst 33258 staining; Compared with the con-

trol group,SOCS3 group significantly increased apoptosis, the mRNA expression level of Bax and c-myc

gene was significantly increased(P<C0. 05), while bcl-2 and mcl-1 was significantly decreased (P<C0. 05).

[Conclusion) SOCS3 can promote fat cell apoptosis.

Key words: apoptosis; SOCS3 ; pEGFP-N1
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signaling, SOCS) # i\ & JAK/STAT {55 i #% 1Y
TR BATTR . Hed SOCS3 1T 45 40 g [N 7 32 4k
FHEE A ] TAKSs 350 i 3% 1 25 177 90 ) STAT 31
BERRIL" . SOCS3 thn] & 5 il K i & (GHD .
IR SR FE IR T o CTNF-o) 25 40 i3 [ 1 (15 5 5 857,
Rt A58 SOCS3 X 41 8 T- ML AN AT [ B SOCS
(1) A 2 3 SO T EL AT A 2508 A 41
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thiotis &5 & B T — Fp 0] L3 76 2 (1 & Bax 199
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AT 7 M B, Gong 5 B THI &K Y-Y5
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FeFLH bel-2 F#IAT I, Bax ik B, cmyc 15
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R AT 2 1) 200 M g 4 A 3 B g — T U O A
20 MR T B E DL 2 A 2 Rl sk BRIV B B T
TEAN ML T JE I e K A AR mel1 5 B A
THEM . mel-1 5 bel-2 HAFALR T 5 F T 6E .,
A A0 B A 35 L HLAE A0 M R T Ak AR b B A Ik A
Al . Nijhawan %5 % B . mel-1 PR 2 15 R A% L 32
WA 4 B O T b B AR AR BRI D
FUIE W7 44U s e SOCS3 JE A, 5 A pEGFP-N1, #y
AR F IR AR T R Y 3T3-11 40 A . A% I 4 T2 40 ¢
R kL BN SOCS3 K% 3T3-11 40 i
JAT- B S DL Sk it — 25 B 98 SOCS3 7 i Wi 41 i
PR T A 530 I v A A 25 5 A
LR Oy ik
.1 # #

L1.1 XEsh4h. misks5 A SPF RE RIEHE
ANERL T 55 U 2 B 2, BBORE i AR R348 0. 5 011
BTG IR KO Pk 3T3-L1 41 ig . pPEGFP-N1 F1 Esche-
richia coli DH5a 52 241 TH » ¥ AR SEBG 28 R AF

1.1.2 T AEAdaaXA ORI EEKH & W A
Omega 23 ] s DNA % e PR 38 [l ik 71 &5 . 1 [ Bio

Flux 2~ #Al; RNAiso Plus. N ¥ 8 Hind 11 .
BamH 1 .T4 DNA # £ fl pMDI18-T Simple, Iy
FH TaKaRa 2\ &l ; Lipofectamine™ 2000, I { In-
vitrogen /A ) s JiG A4 L3 . W F B DO 2R3 A2 0 T
PR BR 2\ s JiE & (B L HEPES, Il § Merck 2t
A) ; Revert Aid™ First Strand ¢cDNA Synthesis Kit,
g B Fermentas /A 7] ; Opti-MEM 40 it 35 37 5, W B
Gibeo 24 H] 3 DL2000 #1 Tag DNA B4, W B RAR
AR 75 SOCS3 BUIR 4 o vd BT ik, 1 B € [
Millipore 2% &) s £ 40 B 0. W [ b 5t 8 &R A &
Hoechst 33258 A 7= 44 4 3877 &, W A B o L 5
Al o AR 34 O [ sk O A A A 51 A &%
DNA 5 H 4 57 B A= 0 B AR AR B 58 1
1.2 HF &
1.2.1 A MH AL SOCS3 4k A w38 iR
NCBI H1 A % /9 /L SOCS3 3K F 51, ffi Fi Primer
5.0 AT 1 MR En W, 3G By 678
bp, # & SOCS3 Jk A 58 %% () 40 5% X 35, L5 9
SOCS3-F:5'-ATGGTCACCCACAGCAAG-3; F i3]
¥ SOCS3-R: 5'-TCAAGTGGAGCATCATACTG -3',
LU BUIE WG 20 2189 RNA, RT-PCR 75 %] ¢DNA, D)
cDNA Jy#itl £ PCR 145 SOCS3 & [H K B, B ik J5
Mk B i Bt PCR W Z4L:5 CHUAEPE 5 min; 94
CASE 40 5,52, 5 ‘CIiB & 40 5,72 “CIEAH 50 s, JEF 30
W72 CEAEMH 10 min,
1.2.2 E@RsnMmEs %z PCR™YHIE
W T8 FL UK ARG T L 5 B DN B Jise P 33 [ g sk ) &
Ml 5 8 B f = # 5 pMD18-T Simple 25,
i 1, It Ak DH5a, BEHUBHPE 7 b (B 1 . R
W PCR %5 J5 , i 44 5 pMD18-T-SOCS3, [H 1
20 TR I% 2 A 0 B A R B FLIY

M5 NCBI s A i /N Bl SOCS3 791 L % it
L X PRSI 9, 55 SOCS3 3 [H 58 # (1) 4 i X
B, FWEsI 4 SOCS3-F. 5 -AACAAGCTTATGG-
TCACCCACAGCAAG-3"; Fi514 SOCS3-R.5'-C
CC GGATCCTCAAGTGGAGCATCATACTG-3',
K 678 bp, fE L. FlFSI ¥ 5 56 4 Bl 51 A
W Hind 15 BamH 1 B3R5 FE 5] CF Rl 2638
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A5 /N SOCS3 H R A% 32 3K A ) A0 7 6 3T3-L1 4 Jifw 94 1 B 32 il 19

A9 JFMA LRI AL . Ll pMDI18-T-SOCS3 Sh Ak
PCR §" #7153 SOCS3 F B, ¥ Bl i) SOCS3 %A
B f ok pEGFP-N1 HI N U1 B Hind 1l 5§
BamH | #47 W EGYI G, f Uk OIF B B, Bl ™
W1 T4 DNA EHEEEH T T 16 CiEdEat . 4
FAB AL A E. coli DH5 o, Pk HUEA T8 REFE 1, 312 BT
$i.2 Hind 1 5 BamH 1T WEEYI A1 PCR %2 J5 K
AT B BAPE sE B kL (i 45 1 pEGFP-N1-SOCS3) i
A5 . FIFH NCBI 5 BLAST Fo b8 0 5 45 1 5
GenBank H1/0 i (197Nl SOCS3 3 [K 7 51 EAT L4
1.2.3 mpa3sic A4 4 3T3-L1 400 T
FRFU B 10 %0 i 4R 1l 1) DMEM K5 35 W (5 100
1IU/mL H&HE M 100 mg/mL #&HF) .7 37 C.
BB E 5% CO, ZMFTHFHE. 2~3 d il 1 K.
FEUR I 43 R a5 (X BEAL L AR o M 4 e e 25 Tk
1 SOCS3 #H (% 4y d A Jiw ki) 3 4, #% I Lipo-
fectamine™ 2000 Ui HH 5 #E4T

1.2.4 #3FH ML 3T3-L1 a8 GFP 2 ¢
ML A 3T3-L1 gAML A2 6 fLA4n i 8% 3= Al

TE 2 mL JCRUPL RS 35 3L i B5 3% 24 h, Z 4 9 4 6 1L
2 90 Vo iy BEAT R YL . e Yt 24~36 h Ji5 7F . i BE
TN GFP kB

1.2.5 3T3-L1 zmfig ¥ SOCS3 mRNA #= % & & ik
gyl FIE 2 SORLRE S 3T3-1L1 4 24 h J5 425K
g E RNA,RT-PCR £l SOCS3 3 [A 1 2 15 1/
B YL A8 h JF 45 AN LY S 8 1, Western blot-
ting Kzl SOCS3 K 4 1Y F ik 1 Ol

1.2.6 Hoechst 33258 F & Y {6 4 B3 IR Ho-
echst 33258 i T 44 (4 1050 & BE W B ot 4T, I - 40
JfIXF Hoechst 33258 My #8& UG £ , e 6 (K vk 47 , e (4
SR SO0 T IE R A0 A s 9 SR A I AR

T
1.2.7 AcAHXARG LA R Primer 5.0 &

P43 T A DG L K 51 ) (5% 2 B K51 ) 7 41 L 3
1. F pEGFP-N1-SOCS3 %t 3T3-1L1 40l 24 h J5
PR AL B RNA,RT-PCR K 72 AH & £ K Bax,
emye Jbel-2 Fll mel 1 FRIK , LA Bactin VR ER

1 BEFESMFIIRBNEE

Table 1 Sequence of gene primers and Annealing temperature
FA Sl (5'—>3") P R B B /bp BAGREE/C
Gene Primer sequences(5'—>3") Size Annealing temperature
< F:ATGGTCACCCACAGCAAGTT -
SOCS3 R:CTGTCGCGGATAAGAAAGGT 218 o8
L1 F:GGAAGAGGACGACCTATACCGC 317 59
me R:CCACAAAGGCACCGAAAGAA
o F.CAAGGGAAGACGATGACGG 455 .
cmye R: TTGAGCGGGTAGGGAAAGA oY °
bel2 F:CCCCTGGCATCTTCTCCTT 146 58
¢ R:ACATCTCCCTGTTGACGCTCT
Bax F:AGGATGCGTCCACCAAGAA 195 55
at R:CAAAGTAGAAGAGGGCAACCAC 0
Bactin F:ACTGCCGCATCCTCTTCCTC 399 54

R:CTCCTGCTTGCTGATCCACATC

2 HREH

2.1 pactin B SOCS3 ¥ &= L E
ML ] UL 38384 T K/ R 399 bp 1 B-ac-

a b M

2000 bp

1000 bp
750 bp
500 bp
250 bp
100 bp

399 bp

B -actin

tin 4545, UL B S BE SE R 4. AT RV P 1O 3 A
SOCS3., LI RT-PCR 5 #|f#) cDNA M4z , PCR §~
4 SOCS3 (1) 7= by . — 25415 » K/ R 678 bp (A
D,

2000 bp

1000 bp
750 bp

678 bp i

250 bp

SOCS3
Kl 1 pactin Ml SOCS3 PCR 7= 4y B Tk 4%
a. fractin PCR j=47;b. 25 (A X} B ;5. SOCS3 PCR =4 ; M. DNA Marker

Fig. 1 Agarose gel electrophoresis of p-actin and SOCS3
a. PCR product of clones of gactin;b. PCR product of empty.as control;s. PCR product of SOCS3; M. DNA Marker
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43 51 LA pMDI18-T-SOCS3 #il pEGFP-N1-SOCS3
B AT PCR 97 BT 45 7= 9 K /Ay 678 bp (]
2A.B), pEGFP-N1-SOCS3 £ Hind I 5 BamH 1|
AUEEVTRLIK G AT WL 3 A 264, 2 4 K Be o VIIF

s M

2000 bp

1000 bp
750 bp
500 bp
250 bp

100 bp

678 bp

pEGFP-N1, kK /N2 5.5 fl 4. 5 kb, /N Bt H
SOCS3, K/NF 678 bp([& 2C) . i [l Wi i) T 2H i ks
PEATEHIINSE L F H 5 NCBI R A A6 B9/ B/ SOCS3
FHNF | (GenBank Accession No. NM_007707. 3)
PEAT H A A T, B A R P 91 IE %k 100 %,

S M

1000 bp
750 bp
500 bp

250 bp
100 bp

Bl 2 SOCS3 Kyl % 5
A. pMDI18-T-SOCS3 PCR 4y 1y 35 IR 4 52 J52 L Uk 43 97 s B. pEGFP-N1-SOCS3 PCR ™ 7 1y 35¢ I 4 B8 52 F8 Uk 43T 5
C. pEGFP-N1-SOCS3 Y XU U1 % 52 55. SOCS3 #y PCR 774 ; M. DNA Marker
Fig. 2 Clone and identification of SOCS3
A. PCR production of pMDI18-T-SOCS3 were analyzed by agarose gel electrophoresis;

B. PCR production of pEGFP-N1-SOCS3 were analyzed by agarose gel electrophoresis;
C. Identification of pEGFP-N1-SOCS3 restriction enzyme digestion;s. PCR production of SOCS3; M. DNA Marker

2.3 THBFR pEGFP-N1-SOCS3 &3 3T3-L1 48
B GFP RiEHI W 22
4 ki pEGFP-N1-SOCS3 #% 4t 3T3-L1 4

M9 24 h J5 . 28t BB WSS & B L B B B R Y 3T3-
L1 40/ & GFP ik . i fig B ik 40 1 SOCS3 ¥4
GFP 235 (F 3) , iF YL 53 .

& 3 H4H ki pEGFP-N1-SOCS3 # 4% 3T3-1.1 41 il 1) 5 fowi 8¢
AB. ZE X B AL COD. g iR 4L ELF. SOCS3 4
Fig.3 Observation of 3T3-L1 cells transfected by pEGFP-N1-SOCS3
A, B. Control group;C,D. Liposome group; E,F. SOCS3 group

2.4 FF3IT3-L1 MMdh SOCS3 mRNA fAEHF
3 B A

¥ pEGFP-N1-SOCS3 #; 4t 3T3-L1 40 ffl 24 h
J& R EUA LR RNA Jf 47 RT-PCR., 46 I #8 5 [H]
mRNA (&L EH, 25 R WE AAC, TIRYL 48 h
Jo B B4 B 1Y B R . Western blotting £ Il
SOCS3 HEH By R INIE O, 45 R WK 4B, @Kl 4 7]
. % gy pEGFP-N1-SOCS3 ) 3T3-L1 48 i

SOCS3 [FRIEBE m T ARFE R4 (P<<0.05),
2.5 SOCS3 %t 3T3-L1 ZHREA T B &0y

i1t Hoechst 33258 4Lk Bl 525 (1 % 21
(& 5A) FRE AR 28 (& 5B AH 1 . SOCS3 4H (& 5C)
Y Hoechst 33258 & 48 am , Yo {6 5L 58 W% (4, 9¢ 6, 41
JL R T R B 22 s TE A AR Y AR A% 2 R SO
[ o Y e, 3 — 5 T 98 1 40 0 0 A% v 4 L Y 0 I 5
£,
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i
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i
2 3 4 5 6 H‘Y*gls
8 -actin [ 5 -actin A ;:gg
socs: I socs: S0
A B

2 H R ﬁﬂ i fﬁﬁsfﬂ socs3éﬂ
Control ~ Liposom  SOCS3
c group group group

Bl 4 B3 3T3-L1 iR SOCS3 mRNA FIE [ 1 £ ik
1~3. 43851 R 25 (kIR 20 g B A 20 . SOCS3 2 Bractin Fl SOCS3 J R (1 2 35 7= 471 5
A~6. 43 B 25 AN IR AH I B AR 4 L SOCS3 4 fractin Al SOCS3 T 1119 %35 7241 5
* RN 575 X B 22 5 3 (P<C0. 05) , # Fon 5 liE i 4 22 52 35 (P<<0.05) . 1] 6 #1 7 [d]
Fig. 4 SOCS3 mRNA and protein expression in adipocytes cells
1—3. practin and SOCS3 expression in control group,liposome group, SOCS3 group,respectively;
4—6. Bactin and SOCS3 protein expression in control group,liposome group, SOCS3 group,respectively;
* represents the significant difference between the control group and SOCS3 group(P<Z0. 05),

# represents the significant difference between the liposome and SOCS3 group(P<Z0. 05). Fig. 6,7 are the same

[ 5 SOCS3 % 3T3-L1 40 i 4 1 i B i 8¢
AL ZS NI s BB Bk 4 C. SOCS3 4
Fig. 5 Influence of SOCS3 on 3T3-L.1 adipocytes apoptotic

A. Control group;B. Liposome group;C. SOCS3 group
2.6 ATHXEERMRIX Z 5 R UL 6 Fn 7. Ml 6 W], SOCS3 4 Bax
M pEGFP-N1-SOCS3 #% 4% 3T3-L1 i fifg 24 h M e-mye B FRIB R E & T2 H X IR R AR B AR 20
JE PRI B RNAL RT-PCR A I 0 T2 AH G FE AL (P<C0.05), i 7 A1, SOCS3 H bet-2 mel-1 1)
Bax.cmyc . bcl-2 Fl mel-1 3k, UL Bractin A F38 0 E AL T 25 O AL R o AR 4 (P<<0. 05)

351
1 2 3 e,
) _§ 3.0F E Bax
B -actin I8 g a5t Oc-myc
X o
wRE20F
22,51
Bax oo g =
S0}
0 5 = 1 = 1 1
= E A B B AR 4 S0CS34
c-mye Control Liposom SOCS3
group group group
A B

& 6 SOCS3 % Bax mRNA Fl c-myc mRNA 3 ik i) 5% i
1~3. 4350 Sy 28 X B IR A 2 . SOCS3 4
Fig. 6 The effection of SOCS3 on Bax mRNA and c-myc mRNA expression
1—3. Control group,liposome group,SOCS3 group,respectively
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AR A Hig A A SOCS34
Control Liposom SOCS3
group group group

B

7 SOCS3 %f bcl-2 mRNA Fll mel-1 mRNA &35 B 5 i
1~3. 40 3 28 X A IR i AR 41 . SOCS3 4]
Fig. 7 The effection of SOCS3 on bcl-2 mRNA and mcl-1 mRNA expression

1—3. Control group,liposome group, SOCS3 group,respectively
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MR A IH T . &4 Rk, W R4 SOCS3 Filfig
55 &40 e 98 T 2 [ ) A EAVE R AL A .

bel-2 FIGEM G A 1~4 A bel-2 R IR 45
B(BH1—BH4) . 3f Hil %A 1 R i 5 15 45 14 1
(transmembrane region, TM), Hth BH4 2 i
T8 TR M 45 A 180, BHS 2 5 02 3E 0 1247 Gy
SERIER . AR D BE NG K TR bel-2 HE P SR O3 R
20— RPN, W bel-2, belal | belw
mel- 1,4 25N mel-1 W] B & 1 HE 55 ) 2 1) I 5
Bazx' smel-1 FIGEE T 40 M g8 =1, 7 4 i 9/ =
omel-1 e SR PH T8 11 Bim 45 &, I 3 5 2k
PRAMIE Sy B R R B, i K 1Y Bax §85 mel-
1456 0 E 48 M M3 i Bax WA $H0E . AN iE
55 HAbE A LR Y Bax WARBES mel-1
gh bl o R T B, W Bax, Bak ., Bad .
Bid .Bim ., H."p Bid .Bad T2 R T-H B H X & BH3
S5k . HAR bel-2 B P AETE T EORLIA I | P4 5t R fiEE LA
KA ZRE b AR L 3 B 6 T AR S B L 5 BT A2 9
[ A S PNTTINE 4 R = S B S S e VAR <11
JoT » — EL 20 i 52 30 R T DR i 5 S L AT DL e ok AR
AT o 38 Ao S IRACTE SRR S BT 55 83 1 3
TR LR PT AL, TS B dohn (i i T B 7
AR, O caspase, IR & EAN ML T,

He 86 HF 5% % 0 76 I 8 40 i vh ik &2 SOCS3
FIk T B AG STAT3 9 85 B2 1k, If 3 il B o A= ¢
SOCS3 b, nl @+ #P ] STAT3 iR fb S H T 8 i
P A 2 35 DATAT 35 S 4B R T2, SOCS3 i i
JAK WG AL A STAT B 2 Ak . o7 8 55 25 1k 38 1 3219
BRER I . WF5E & B, SOCS3 & 1 B 2 I A 4
STAT 9 8 e 1k i &2 5 JAK #1256,
A1) 38 1F JAK-STAT-SOCS3 3 # 4 1 B
55 40 Je 8 T U 50 UE B L FE AR 2 1 A LA S 4
JAK-STAT fri = #L il 5 0 T A5 5 3l 3% 19 & A A7
MR,

ARBEGERGHE T E A% T8 BRI ) e Y 3T3-
L1 2 2550 WoR T A OCHE ] bel-2 F1 mel-1 7
YT RS . mRNA RA w8 T, k15
R BB ] cmye AT bel-2 Rk, FE
5 5 M4 b, SOCS3 3[R 5 H At 3 15 2 8 K A 5
Oy F Z IR B A B AR F v A R ABFSE . ARBIF S T
FE T SOCS3 3[R 12 41 FUAZ 3844, IF X i s 400 i
AT 34T T 40 28 W9 45 RAE B SOCS3 X 3T3-1L1

B I A0 L T B R R L R AR SOCS3 %}
1M R T S A I A R B T R
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